


Interpreting Aristotle’s Posterior Analytics
in Late Antiquity and Beyond



Philosophia Antiqua
A Series of Studies on Ancient Philosophy

Previous Editors

J.H. Waszink†
W.J. Verdenius†

J.C.M. Van Winden

Edited by

K.A. Algra
F.A.J. de Haas
J. Mansfeld
C.J. Rowe
D.T. Runia

Ch. Wildberg

VOLUME 124



Interpreting Aristotle’s
Posterior Analytics in Late
Antiquity and Beyond

Edited by

Frans A.J. de Haas, Mariska Leunissen and Marije Martijn

LEIDEN • BOSTON
2010



This book is printed on acid-free paper.

Library of Congress Cataloging-in-Publication Data

Interpreting Aristotle's Posterior analytics in late antiquity and beyond / edited by Frans A.J. de
Haas, Mariska Leunissen, and Marije Martijn.

p. cm. – (Philosophia antiqua ; v. 124)
Includes bibliographical references and index.
ISBN 978-90-04-20127-9 (hardback : alk. paper)
1. Aristotle. Posterior analytics. 2. Logic. 3. Knowledge, Theory of. 4. Definition (Philosophy)

I. Haas, Frans A. J. de, 1963- II. Leunissen, Mariska, 1979- III. Martijn, Marije.

B441.I58 2010
160–dc22

2010050006

ISSN: 0079-1687
ISBN: 978 90 04 20127 9

Copyright 2010 by Koninklijke Brill NV, Leiden, The Netherlands.
Koninklijke Brill NV incorporates the imprints Brill, Hotei Publishing,
IDC Publishers, Martinus Nijhoff Publishers and VSP.

All rights reserved. No part of this publication may be reproduced, translated, stored in
a retrieval system, or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording or otherwise, without prior written permission from the publisher.

Authorization to photocopy items for internal or personal use is granted by Koninklijke Brill NV
provided that the appropriate fees are paid directly toThe Copyright Clearance Center,
222 Rosewood Drive, Suite 910, Danvers, MA 01923, USA.
Fees are subject to change.



CONTENTS

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ix

part i
concept formation in posterior analytics ii 

The Ancient Commentators on Concept Formation . . . . . . . . . . . . . . . . . 3
Richard Sorabji

Proclus’ Criticism of Aristotle’s Theory of Abstraction and
Concept Formation in Analytica Posteriora II  . . . . . . . . . . . . . . . . . . 27
Christoph Helmig

Eustratius’ Comments on Posterior Analytics II  . . . . . . . . . . . . . . . . . . . 55
Katerina Ierodiakonou

Roger Bacon on Experiment, Induction and Intellect in his
Reception of Analytica Posteriora II  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Pia A. Antolic-Piper

part ii
metaphysics as a science

Alexander of Aphrodisias on the Science of Ontology . . . . . . . . . . . . . . . 101
Maddalena Bonelli

Les ‹Seconds Analytiques › dans le commentaire de Syrianus sur la
‹Métaphysique› d’Aristote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
Angela Longo

part iii
demonstration, definition and causation

Alexander and Philoponus on Prior Analytics I –: Is There
Tension between Aristotle’s Scientific Theory and Practice? . . . . . . 137
Miira Tuominen



vi contents

Two Traditions in the Ancient Posterior Analytics Commentaries . . . 155
Owen Goldin

Aristotle and Philoponus on Final Causes in Demonstrations in
Posterior Analytics II  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183
Mariska Leunissen

Aristotle on Causation and Conditional Necessity: Analytica
Posteriora II  in Context . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
Inna Kupreeva

Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235
Index Nominum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255
Index Locorum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258



PREFACE

This volume brings together a number of papers connected to the pro-
gram From natural philosophy to science: – funded by the Euro-
pean Science Foundation. In that framework the team ‘The anatomy of
science: logic and method’, led by De Haas, organised two workshops.
The first was organised by the editors of this volume and devoted to Inter-
pretations of Aristotle’s Posterior Analytics (Leiden, Netherlands, – June
); the second was devoted to Intuitive Knowledge, Induction, and the
Role of Experiment (Maynooth, Ireland, – June ). The editors
gratefully acknowledge the financial support provided by the ESF with-
out which this enterprise would not have been possible. Martijn’s work
on this volume has in part been made possible by a Veni-grant of the
Netherlands Organization for Scientific Research NWO, project --
.

TheMaynooth conferencewas organized by the late John Cleary, who,
with the help of his Maynooth colleagues, saw it through successfully
despite the fact that his wife had just fallen seriously ill. His unfailing sup-
port for the ESF project, his intense commitment to the understanding of
ancient philosophy, but also his cheerful jokes and remarkable tales will
always be remembered by everyone who participated in the workshops.
This volume is devoted to his memory.

The papers we selected for publication were substantially revised and
updated to the current state of research. Owen Goldin, who participated
in the Leiden workshop, kindly accepted the invitation to prepare a new
paper, since his original paper was already in press at the time of delivery
(Goldin ). In the introduction and bibliography we have aimed at
providing access to the rapidly growing field of the reception of the Pos-
terior Analytics in later Greek Antiquity, and the Byzantine, Arabic, and
Latin Medieval philosophical traditions. We have not aimed at providing
a complete bibliography, but we are confident that the scholarship we did
include will provide both the general and the specialized reader with the
means to pursue his or her interests.

The editors incurred a number of debts while preparing this volume.
It will be hard to compensate for the patience of our contributors, and
we are truly grateful that they bore with us until we were able to bring
the project to the press. James Lesher and Henrik Lagerlund kindly



viii preface

informed us about forthcoming publications that we were thus able
to include in our bibliography. For last minute advice on parts of the
introduction we are indebted to Katerina Ierodiakonou, Michele Trizio,
and themembers of the research groupAncient andmedieval philosophy
at the VU University Amsterdam.

Frans de Haas
Mariska Leunissen

Marije Martijn

Leiden, th March 



INTRODUCTION

One of the major contributors to research on the Posterior Analytics,
Jonathan Barnes, once wrote that the text “plays Cinderella in the Aris-
totelian pantomime”1—in the sense that she used to be disregarded but is
recently followed around by a host of suitors.What is true of thePosterior
Analytics now, has been true during the Middle Ages (Byzantine, Arabic
and Latin) in a very specific sense. When medieval philosophers wrote
commentaries onAristotle’sPosterior Analytics they did not aim at giving
an overview of the work for its own sake or at clarifying its place in the
corpus and its relation to otherAristotelianworks. Instead, theymade the
text play the proverbial Cinderella by having it scrub the floors: either the
commentaries had an external aim, primarily the defense of theology as a
science, or the commentators selected a fairly limited number of themes
useful to the areas of philosophy of their interest. The roots of this treat-
ment of the Posterior Analytics can be found in the ancient commentary
tradition, although there it is still part of amore comprehensive approach
to the work.

The treatment of the Posterior Analytics became an instrument in a
development characteristic for the transition from natural philosophy
to science, namely a progression of the awareness and sophistication
of method and logical argument. Here we bring together a collection
of essays that trace these developments in the discussions of scientific
method and argument in the comment(arie)s on Aristotle’s Posterior
Analytics and related methodological passages in the Aristotelian cor-
pus. Despite the importance of these discussions the larger part of the
commentary tradition on the Posterior Analytics still remains uncharted.
This collection aims to open up this new line of research by identifying
and exploring three important strands of interpretation related to () the
reception of Aristotle’s logic of inquiry and theory of concept formation
in Posterior Analytics II ; () the influence of the Posterior Analytics
on the evaluation of metaphysics as a science; and () the reception of
Aristotle’s theory of demonstration, definition, and causation in Poste-
rior Analytics book II.

1 Barnes () .
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Before presenting a summary of the contributions to this volume, we
provide a concise treatment of the state of research on the tradition of
the Posterior Analytics in Late Antiquity, and the Byzantine, the Arabic
and the Latin Middle Ages, with emphasis on the most recent literature.
Our treatment of the tradition is by no means exhaustive, but that is not
its aim. Instead, we wish to set the scene for the essays contained in this
volume, among others by showing that the chapters and themes thatwere
isolated to do the ‘dirty work’ were especially those fitting the growing
awareness of method and argument, i.e., regarding the requirements
of a demonstrative science, per se predication, the necessity of proof,
knowledge of principles, universals, induction, and, last but by nomeans
least, the sub-alternation of sciences.2

. The Ancient Reception of the Posterior Analytics

Galen, the highly successful physician-philosopherwhowas active in the
second century ad, is one of the earliest ancient thinkers in whose work
we find an explicit engagement with Aristotle’sPosterior Analytics, which
was probably most focused in his On demonstration, a treatise on scien-
tific demonstration that has come to us only in fragments. An overall
impression of its contents can be gleaned from references in other trea-
tises, especially in On the doctrines of Hippocrates and Plato and On the
method of healing.3 Galen’s logical works were deeply indebted to Aris-
totle, and his views in turn were discussed in the works of Alexander
of Aphrodisias, Themistius, and the Neoplatonists. His work on demon-
stration shows his conviction that once the proper elements and starting
points have been discovered, one can prove everything that allows for
proof, not least in medicine and philosophy.

The next important figure in this context is Alexander of Aphrodi-
sias—a Peripatetic philosopher and prolific commentator on Aristotle,
working in the late second and early third century ad. As ‘the (ancient)

2 For comments from major figures in the tradition on specific passages from the
Posterior Analytics, the best place to start is Mignucci’s commentary on book I (),
since he incorporates in his exegesis of the text a wealth of material from Alexander,
Themistius, Philoponus, Averroes, Aquinas, Zabarella and others.

3 For a collection of the fragments see Von Müller (). Chiaradonna () sets
out to reconstruct the content of De demonstratione. Galen’s version of an Aristotelian
theory of science is discussed in, among others, Barnes (), Lloyd, G.E.R. (),
Morison (), Tieleman (). More in particular, the nature of explanation and
demonstration in Galen have been discussed by Hankinson (, a, b).
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Commentator’ par excellence he enjoyed great authority among his suc-
cessors.The influence of his works (many of which are now lost) is palpa-
ble in all later commentaries onAristotle. In the fragments that remain of
his commentary on the Posterior Analytics4 he usually stays close to Aris-
totle’s text.5 Nevertheless we can see how Alexander executes a critical
systematization of the work, explores the relationship between demon-
stration and dialectic,6 grants inferences from effect to cause the title
of ‘demonstration’, and raises objections to Aristotle in the style of his
Quaestiones. In Alexander’s commentary on the Metaphysics we find an
interesting perspective on the reception of the Posterior Analytics, since
Alexander thought that, in Aristotle’s presumedly unitary corpus, the lat-
ter work provided the scientific theory for the former.7 Thus Alexander
shapes his reading of the Metaphysics as a demonstrative science on the
criteria set out in the Posterior Analytics and discusses the genus, the
axioms and the theorems of philosophy. This perspective was to find
its sequel in the medieval discussions on theology and metaphysics as
demonstrative sciences.

In the fourth century, two main authors continue the tradition. In
theGreekworld,Themistius, the rhetorician, statesmanand philosopher,
who, as Blumenthal has shown, “may rightly claim to have been the last
major figure in antiquity whowas a genuine follower of Aristotle”,8 wrote
a paraphrase of the Posterior Analytics. Until recently, the paraphrase
had been studied primarily in the context ofThemistius’ general method
of paraphrasing, but new studies have revealed that the paraphrases are
more than mere rehashes of the original, and that they contain useful
information on the late ancient understanding of Aristotle’s text.9

During the same century, in the Roman world, Marius Victorinus,
who was an important figure in the transferring of Greek Neoplatonism
to Christian doctrine in the Latin West, wrote the only extant ancient

4 Moraux (). To his edition of the fragments, Moraux added an anonymous
commentary on the Posterior Analytics which he claims was compiled from Alexander’s
commentary. For the fragments of a commentary attributed to ‘Alexander’ by medieval
thinkers, but now considered to have been written by Philoponus, see below.

5 See Goldin, Chapter Eight, in this volume for Alexander as the originator of an
important strand of interpretation of Posterior Analytics II –.

6 On this theme see further Tuominen, Chapter Seven, in this volume.
7 See Bonelli () and her contribution to this volume, Chapter Five.
8 Blumenthal (/),  (page ref. is to reprint).
9 See Volpe Cacciatore () and Achard (, , ), who studies Themis-

tius’ use ofMeno’s paradox in his paraphrase of the first chapter of the Posterior Analytics.
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treatise that is entirely devoted to definitions and the art of defining.10
Although Marius’ main source is Cicero, he was well acquainted also
with the Posterior Analytics, albeit probably not directly. On the basis of
these and other sources, Marius ends up distinguishing fifteen kinds of
definition altogether.

The second Latin contribution to the tradition is that of th century
Boethius, who is well known for his grand project of translating and com-
menting on theworks of Aristotle and Plato. A number of his translations
and commentaries onPeripatetic logic remain, but Boethius probably did
not get down to translating or commenting on the Posterior Analytics.
He was, however, acquainted with its contents. In general, Boethius’ atti-
tude in interpreting Aristotle’s logical works is characterized by following
Porphyry rather than other commentators, so as to prevent a Platonizing
reading of the works and to maintain the proper order of the curricu-
lum: when studying Aristotle’s logic one is not ready yet to venture into
Platonic metaphysics.11

For the Neoplatonists the Posterior Analytics keeps its role as the
provider of the theory of science, albeit in a fruitful mixture with Pla-
tonic dialectic. This has been shown, for example, for Syrianus, the
fourth century head of Plato’s Academy, with respect to the principles of
metaphysics,12 and for his successorProclus, who argued that the physics
in Plato’s Timaeus constitutes a demonstrative sciencewith its own genus
and axioms.13

The views of Proclus and Syrianus were brought to Alexandria by
Proclus’ student Ammonius, whose main contribution consists in his
‘neoplatonizing’ readings of Aristotle’s works, and, probably, the occa-
sional adjustment of the highly elaboratemetaphysics of his teacher to the
requirements of his Christian environment. Ammonius connected Aris-
totle’s concept of nous as intimated in Posterior Analytics II  with the
Platonic theory of innate Ideas, in their Neoplatonic shape of cognitive
reason principles (logoi).14 For Ammonius, nous is the capacity by which
we obtain knowledge of the divine—an interpretation that becomes very
important in the use of the Posterior Analytics in medieval Augustinian-
ism.

10 For a German translation, with introduction and comments, see Pronay ().
11 See Ebbesen ().
12 See Longo ().
13 See Martijn () and (forthcoming).
14 Tempelis (). For an earlier version of this reading of Posterior Analytics II 

see Helmig in this volume, Chapter Two.
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The most influential contribution from the Neoplatonic schools with
regard to the medieval tradition is the commentary on the first book of
the Posterior Analyticswritten by the th century Christian Neoplatonist
John Philoponus. In the translation of James of Venice, it stands at
the beginning of the medieval reception of the Posterior Analytics.15
Further fragments of Philoponus’ work have been unearthed inmedieval
translations and commentaries of a text that at the time was ascribed to
Alexander.16

So far Philoponus’ mixture of Platonic, Aristotelian, and Euclidean
theory of science has hardly been the subject of scholarly interest—
possibly because his reading of thePosterior Analyticswas considered not
very creative or enlightening. However, Morrison has drawn attention to
the development of the proof from irrefutable signs (the so-called ‘tekme-
riodic proof ’) which appears in Philoponus’ commentaries on the Poste-
riorAnalytics andPhysics aswell as in Simplicius—perhaps a piece of doc-
trine that originated with their teacher Ammonius. This kind of proof,
constructed on a narrow textual basis in Aristotle’s Rhetoric and Prior
Analytics, warrants the claim that at least some inductive arguments, or
arguments from effects to causes, may have demonstrative force. Fur-
thermore, Morrison has argued that this view of tekmeriodic proof may
stand at the root of the Renaissancemethod of regressus.17 More recently
De Haas has connected the wealth of mathematical doctrine and exam-
ples in Philoponus’ commentary to the project of the ‘mathematization’
of philosophy started by Iamblichus. Both the development of the proof
from signs andPhiloponus’ comments on circular proof inPosterior Ana-
lytics I  can be connected to this project and to a long-standing debate
between philosophers and mathematicians.18

Another influential text traditionally ascribed to Philoponus is the
commentary on the second book of the Posterior Analytics. The interest
of this text lies both in the mysteries surrounding its author, and in

15 Philoponus’ commentary on the first book has partly been translated byMcKirahan
(). The remainder of book I is forthcoming (McKirahan , Goldin and Martijn
). For a translation of Philoponus’ reading of the first chapter of the Posterior
Analytics see also Achard (, revised in Achard ). On the role this commentary
(or Alexander’s) may have had due to James of Venice’s translation, see the section on
Latin medieval philosophy.

16 Minio-Paluello & Dod (see n. ) and Ebbesen (, revised and augmented ver-
sion of Ebbesen ). See Ebbesen’s bibliography for references to further publications
of fragments.

17 Morrison (). For a critical response, see De Haas ().
18 See De Haas () and (forthcoming).
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its role in the reception of the Posterior Analytics in the Middle Ages.
Recently it has been proposed that the text is a condensed paraphrase
of a lost commentary by Philoponus or another author from the school
of Ammonius,19 or, alternatively, a report of Ammonius’ lectures on
the subject corrected by Philoponus himself.20 Among other things, the
commentary provides an intriguing account of Posterior Analytics II –
 as exploring how different kinds of scientific syllogisms may serve to
clarify different aspects of the essence of a kind.21

. The Reception of the Posterior Analytics in
Byzantium, Arabic Thought and the Latin Middle Ages

Byzantine philosophy

TheByzantine philosophical tradition in general is only recently starting
to receivemore scholarly attention, and this renewed interestmaterializes
also in writings on the Byzantine reception of the Posterior Analytics.22
Unfortunately, thematerial on the Posterior Analytics is quite scarce—we
know of commentaries by Eustratius (second half th c. – early th
c.), Prodromos (th c.), and possibly Chortasmenos (late th c. – early
th c.), which, either illustrating or explaining their selective use made
of the Posterior Analytics, concern only its second book, and summaries
and remarks by among others Pediasimos.23Since the authors relymainly
on Philoponus(?)’ commentary on the second book, the question of the
authorship of the latter is quite relevant to our understanding of this
tradition.

An important part of the contributions to the study of the Byzantine
Posterior Analytics tradition consists in the editing of available material,
e.g., De Falco’s editions of the scholia of Pediasimos ( and )
andCacouros’ edition of Prodromos’ commentary on the secondbook of
the Posterior Analytics ().24 Quite some material, especially scholia,

19 See the introduction of Goldin ().
20 See Sorabji in his preface to Goldin () viii–ix.
21 See Goldin, Chaper Eight, in this volume.
22 For a survey of Byzantine authors and their works on the AristotelianOrganon see

Benakis ().
23 See further Ierodiakonou, ChapterThree, in this volume.
24 De Falco (, ).The latter is a publication of scholia De Falco did not include

in his edition. Among them are quotations from Philoponus’ In Analytica Posteriora,
which provide alternatives to or confirmations of emendations in Wallies’ editions of
Philoponus. Cf. Cacouros ().
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remains to be edited. As is to be expected, therefore, discussions of the
content of the texts, and of the role of the Posterior Analytics in Byzantine
thought, are still few and far between.

Despite the overall scarcity of the available material, one still gets a
fairly good idea of the themes from thePosterior Analytics that weremost
relevant to Byzantine philosophers, for example from Eustratius’ preface
to his commentary.The prefaces to the commentaries traditionally con-
tained a discussion of the title and the overall aim, or skopos, of the work
commented upon, followed by a treatment of a number of issues specific
to the (kind of) work. Eustratius’ extensive preface, whichCacouros used
as the starting point of a general survey of such prefaces in both ancient
and Byzantine commentaries on the Posterior Analytics,25 reveals that in
the case of the Posterior Analytics, the main issue was the distinction of
four methods of acquiring knowledge: definition, demonstration, divi-
sion and analysis.

Eustratius, the th century metropolitan bishop of Nicaea, better
known for his commentary on the Nicomachean Ethics, deserves more
attention. His nominalist reading of Aristotle, which Lloyd has called
a form of conceptualism, bears heavy marks of Neoplatonism, espe-
cially of Proclus’ metaphysics, but displays fairly little explicit Christian
doctrine.26While Eustratius’ commentary on the secondbook of thePos-
teriorAnalytics is ourmain source for fragments ofAlexander’s views,27at
the same time it contains a number of typically Neoplatonic views—e.g.,
in its treatment of the question whether the genus consists of its species,
in aNeoplatonicmereology of forms, and in the use of the notion of tran-
scendent universals as first of a series.28

Of the later Byzantine tradition, Palamas and Barlaam are worthmen-
tioning, despite the fact that they did not comment specifically on the
Posterior Analytics. In a debate on the best way to obtain knowledge
of God, they both use the Posterior Analytics in support of their posi-
tion.29

25 Cacouros (), see also (, ).
26 See, however, Ierodiakonou in this volume on the role of Christian dogma in

Eustratius’ reading of Aristotle.
27 See p. xi, and Goldin in this volume.
28 See Lloyd, A.C. ().
29 See Ierodiakonou ().



xvi introduction

Arabic Philosophy

The Arabic reception of the Posterior Analytics, like the Byzantine one,
has received very little scholarly attention, possibly because the Arabic
logicians dropped all but a few formal topics from the Posterior Ana-
lytics (viz. the discussion of definitions) from the curriculum. On the
other hand, in this period the whole view of how to do science was
informed by the Posterior Analytics. Not surprisingly, therefore, recent
work has established that the work had a substantial influence on Arabic
thought, as well as on Latin Medieval and Renaissance thought, through
Arabic interpretations.30 This influence is mainly indirect, through the
incorporation and modification of elements of Aristotle’s theory of sci-
ence.

For example, both the political thought of ‘the Second master’ al-
Farabi (c. –) and Avicenna’s (–) metaphysics were influ-
enced by the Posterior Analytics. In fact, the latter even tried to apply
the method outlined in the Posterior Analytics to his metaphysics as the
science of God and separate causes.31 Conversely, Avicenna and conse-
quently al-Ghazali (–) tried to adjust Aristotle’s theory of sci-
ence in order to make it fit demonstration of the ‘perishable particu-
lar’ and an occasionalist theological metaphysics respectively.32 Averroes
(–), on the other hand, in his Prooemium to the Physics, modi-
fied and extended the different kinds of demonstration from theAnalyt-
ics. These extended kinds of demonstration are subsequently taken over
in the so-called “Oxford gloss” and in Petro d’Afeltro’s commentary on
the Prooemium.33

One of the earliest direct interpretations of the Posterior Analytics
in the Arabic tradition is found in Avicenna’s Book of Demonstration.34
Avicenna, the Persian scientist and philosopher, presents an interest-
ing notion of subordination of sciences, according to which a science
may lead to a knowledge transcending it, most notably when its prin-
ciples become the object of inquiry in a superior science.35 He moreover

30 See Burnett () – for a list of Latin translations of Arabic sources during
the th–th century, including Posterior Analytics commentaries.

31 See Lizzini (), Bertolacci ().
32 See Marmura ().
33 See Burnett and Mendelsohn ().
34 Edited by Badawi ().
35 Lizzini ().
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severely criticizes Aristotle’s notion of induction and replaces it with
‘experimentation’, which leads to conditional, rather than absolute, nec-
essary knowledge.36

Averroes also offers a direct interpretation of the Posterior Analyt-
ics in his middle and great commentaries on the Organon.37 The tex-
tual tradition of these commentaries, however, is highly complex. Gätje
and Schoeler demonstrate this concerning his Great Commentary on the
Posterior Analytics, on the basis of several case studies. The main point
the authors make is that while for his Great Commentary on the second
book of the Posterior AnalyticsAverroes used the fairly literal translation
of AbūBišr Mattā (Matthaeus, †), for the first book (as for the Mid-
dle Commentary) he instead used a different text—probably an anony-
mous reworking of Matthaeus’ translation.38 Averroes does not indicate
the switch, which he may have made upon realizing that the rework-
ing was not always reliable.39 Hugonnard-Roche argues that the transla-
tion made by AbūBišr Mattā (who aimed at presenting Aristotelianism
in a systematic way) was in many respects already an interpretation
and that the anonymous reworking is based on Themistius’ commen-
tary. As a result, the texts Averroes based his commentaries on were
already (at least to some extent) commentaries on the Posterior Analyt-
ics themselves.40 Averroes’ comments are themselves of special interest
because of his aims: to present a pure reading of Aristotle, and a logic
independent of religion.

Latin Medieval Philosophy

In the use of thePosteriorAnalytics in the LatinMiddleAges, the develop-
ment of both the systematic and the eclectic reading of the text reaches
new heights.41 The themes selected in the latter are primarily metaba-
sis and the subalternation of sciences, induction and knowledge of first
principles, and the different notions of per se predication. Other, related
themes that are popular in the reception of the Posterior Analytics in the

36 McGinnis ().
37 Edited by Badawi () and Butterworth ().
38 Mattā, in turn, basedhis translation on the th century Syriac translation ofHunayn.

For an edition of Mattā, see Badawi (–), –.
39 Gätje and Schoeler ().
40 Hugonnard-Roche ().
41 See, e.g., De Rijk (b), Longeway (, and forthcoming). On the reception of

the Posterior Analytics in the th and th century, see also Antolic, Chapter Four, in
this volume.
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Latin Middle Ages fromGrosseteste onwards, are in general the require-
ments for demonstration, the nature of universals, the role of causes in
demonstrative syllogisms, the relation between demonstrative science
and other sorts of knowledge, and the tension between demonstration
and science of nature.42

An enormous change occurred in the landscape of philosophy when,
in the twelfth century, the Posterior Analytics became known in theWest.
The main engine of this change was James of Venice’s translation of the
Aristotelian text and of a commentary, probably Alexander’s, or possibly
that by Philoponus.43 In addition there is the anonymous translation of
the Posterior Analytics by ‘a certain Ioannes’, and Gerard of Cremona’s
translation, which is based on an Arabic source.44

One of themost influential figures in the tradition of thePosteriorAna-
lytics is certainly Grosseteste (c. –), whowas the first great Latin
medieval interpreter of the Posterior Analytics.45 His reading of the Poste-
rior Analytics has been mined for traces of the ancient tradition, notably
Philoponus and Alexander.46 Grosseteste explained the Posterior Analyt-
ics as itself structured as a work of demonstrative science, and provided a
useful list of its conclusions ( for each book).47He represents anAugus-
tinian interpretation of the work,48 and regards demonstration as the
means by which fallen human beings, who no longer have direct access
to the exemplary forms in God, must first attain knowledge of the sensi-
ble world.Thanks to God’s illumination of the forms of natural things we
may experience their causal activity and recognize them for the univer-
sal forms that ground necessary truths—henceGrosseteste’s emphasis on
induction in Posterior Analytics II . Real definitions, andmathematical

42 Serene (), Longeway ().
43 See Ebbesen’s publication and discussion of the only extant fragment (); he

doubts the commentary was influential, though Longeway notes that much survived
in marginal glosses. See also Bloch (). For the earliest reception of the Posterior
Analytics in the West, and a more detailed analysis of the structure of Grosseteste’s
commentary, see Dod (). De Haas is grateful to Dr Dod for providing him with a
copy of his B.Litt. thesis, which regrettably remains unpublished.

44 SeeMinio-Paluello&Dod (), which includesVanMoerbeke’s revision of James’
translation.

45 Rossi () with ample introduction; see further Crombie (), Serene (),
Laird (), Marrone (), and McEvoy ().

46 Rossi ().
47 See Bloch () on howGrosseteste interpreted thePosteriorAnalytics as a demon-

strative work on the basis of an analysis of I .
48 See Serene ().
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proofs that do without final and efficient causes, constitute demonstratio
potissima. Moreover, Grosseteste distinguishes various degrees of ‘univo-
cal’ subalternation of sciences.49

Different views of the nature of reality and cognition, as well as chang-
ing demands of the Church, led to different degrees of adoption and
adaptation of Aristotle’s views in the commentaries of philosophers such
as Albert the Great, Thomas Aquinas, Giles of Rome, Duns Scotus,
William of Ockham, John of Cornwall and Walter Burleigh. Most nota-
bly, different metaphysical views led to debates on the nature of demon-
stratio potissima, which in turn led to highly sophisticated discussions of
detail. Even a short presentation of these discussions would far exceed
the limits of this introduction as well as the scope of this volume as a
whole, so we will merely give two examples.

Albert theGreat, in his commentary, reflectsThemistius’ commentary
and a lost work by al-Farabi on demonstration (or Averroes’ comments
thereon), and thus transmitted other portions of the previous commen-
tary tradition to the Latin world. He objected to Grosseteste’s Augustini-
anism, and therefore to the latter’s account of subalternation. Instead,
Albert restricts the role of mathematics: each science is independent, he
maintains, and no particular comes to be as the expression of a higher
(mathematical) unity.50

Ockham and his followers, in turn, developed their own nominalist
version of several notions from the Posterior Analytics. In his theory of
demonstration Ockham stretches the notion of the universal (katholou)
to fit his nominalism, tightens the notion of per se predication (kath’
hauto) to match his conviction of the contingency of creatural being, and
refines the concept of necessity.51

Although this introduction of the ancient and medieval tradition of
the Posterior Analytics is necessarily limited, it does allow the conclusion
that Aristotle’s work on scientific method and argument has been a
Cinderella for an impressive number of very different households—
our task as historians of philosophy is to explain why her dress keeps
changing.

49 Onmetabasis in the Middle Ages see e.g. Gagné (), Livesey (, , ,
), Laird (, ).

50 Longeway ().
51 De Rijk (a, ).
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It will now be clear that this collection of papers addresses three main
areas of interest that have occupied students of the Posterior Analytics
of all times. In Part I the main focus is on the reception of Aristotle’s
theory of induction and concept formation as represented in Posterior
Analytics II . A recurrent theme is the question whether knowledge of
the first principles is in some way innate (as Plato held) or acquired (as
Aristotle held); the answers formulated by the ancient interpreters reveal
interesting perspectives on the developing notion of science.

Richard Sorabji provides a rich outline of the reception of Posterior
Analytics II  as a theory of concept formation, to be linked to the most
challenging chapter on the intellect in Aristotle’s De anima III . In this
context the activity of the scientist aiming at grasping first principles is
explored through the various models of the mechanics of the human
mind (or minds). On Sorabji’s interpretation, Aristotle equates experi-
ence, or many memories, with rudimentary universal concepts: concept
formation takes place through sense perception. For Aristotle, concepts
are thus not innate to the soul as Plato held. However, a special ability—
the ability of “intellectual spotting” (or nous)—is needed to grasp the uni-
versal defining feature of a natural kind that is required by a scientist.The
ancient commentators, however, neglect Aristotle’s discussion of the role
of many memories in concept formation, and focus rather on sense per-
ception as a kind of perception of universals, on the role of inductive
reasoning, the operations of the different intellects, and on the role of
imagination.

Christoph Helmig presents Proclus’ criticism of Aristotle’s theory
of abstraction and concept formation in Posterior Analytics II  and
elsewhere—which is probably themost detailed Neoplatonic criticism of
empirically attained concepts that has come down to us from Antiquity.
Helmig aims to show that this criticism is first and foremost directed
against Aristotle. With Syrianus and other Neoplatonists, Proclus shares
the view that mathematicals and universal concepts cannot be derived
from sensible particulars. Consequently, he rejects the idea that these
post-rem-universals (husterogenes—lit. “later born” or “of later origin”)
are the objects of science (mathematics, dialectic). For Proclus, science is
based on innate knowledge and recollection (anamnesis). On the other
hand, Helmig challenges the widely accepted view that Proclus rejects
husterogenes-concepts altogether. Rather, in Proclus’ works one ought
to distinguish between two different kinds of concepts of “later origin”,
namely so-called ‘Aristotelian’ concepts (which are empirically derived
and hence rejected) and concepts that come into being by means of
recollection.
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Katerina Ierodiakonou analyses the account of knowledge of the first
principles and the distinction between art and science in Eustratius’
comments on Posterior Analytics II , thereby introducing the first
known Byzantine commentary on the Posterior Analytics. As Ierodi-
akonou shows, Eustratius, a bishop, uses familiar Neoplatonic features
such as the harmonization of Plato and Aristotle and the hierarchy of
universals in order to present his own Christian view of the origin of
the knowledge of the first principles. Eustratius highlights the perfect
creation of soul over and against its imperfect innate status, to which
he fits a Neoplatonic epistemology. Moreover, in distinguishing science
from art, he defends physics as a science (where science is defined as a
cognitive state which is always reliable and as something that requires
a demonstration)—perhaps because he wanted to encourage Christians
to find out more about God by studying the natural world, which is his
creation.

PiaAntolic-Piperfirst sketches the reception of theAristotelianmodel
of science in the th and th century, before launching into a dis-
cussion of Roger Bacon’s interpretation of Posterior Analytics II , as
can be distilled from his question commentary onAristotle’sMetaphysics
A. Bacon rejects innatism of knowledge and believes that, because God
has created the soul as an empty board, all knowledge instead must be
acquired; the beginning of knowledge, on the other hand, is innate, since
all humans by nature possess the faculties for learning, which are sense-
perception and memory. The transition from the senses to the intellect
is then characterized as a process of the ‘denudation’ (which is a kind of
abstraction) of forms from their material realization, which provides the
intelligible form.Theuniversal terms and propositions thatmay function
as premises in scientific demonstrations, however, are to undergo amore
complex procedure: this a special form of induction, which Bacon calls
experimentum. Ultimately, Bacon’s interpretation of Aristotle exhibits his
own extreme realism, as well as influences from Robert’s Grosseteste’s
commentary on the Posterior Analytics.

Part II of this volume is devoted to the role of the Posterior Analytics in
the reception and evaluation of Aristotle’s metaphysics and its status as
a science of being, which would later influence the position of Christian
theology towards the sciences.

Maddalena Bonelli shows how Alexander of Aphrodisias presented
Aristotle’sMetaphysics as a science along the lines of thePosterior Analyt-
ics: it consists of a genus or subject matter, per se predicates, and common
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principles.This strategy succeeds only if these features are deemed suffi-
cient to define a science, without the need for actual demonstrative argu-
ment. On closer scrutiny, Alexander achieves his interpretation of the
Metaphysics by modifying the notion of genos in favour of koinon while
adding existential overtones, and by employing identity proofs based on
semantic relations, whichwas to become commonpractice in theMiddle
Ages.

Angela Longo demonstrates the rather ambiguous reception of the
Posterior Analytics by Syrianus in his commentary on Aristotle’s Meta-
physics. First, in his comments onMetaphysics III and IV, Syrianus makes
positive references to the theory of science from the Posterior Analyt-
ics and uses it to offer his own solutions to Aristotelian problems. How-
ever, when commenting onMetaphysics XIII and XIV, Syrianus employs
selected passages from the Posterior Analytics as a weapon against the
anti-Platonic negation of the independent existence ofmathematical uni-
versals that Aristotle endorses there, thus using ‘Aristotle against Aristo-
tle’. In short, according to Syrianus, a Pythagorean-Platonic ontology is
better served with an epistemology based on a selection of rules from
the Posterior Analytics than with Aristotle’s actual argument in theMeta-
physics—with the corollary that Aristotle’s criticism of Pythagoras and
Plato cannot stand up to his own methodology.

The final Part III of this volume is dedicated to the reception of Aristo-
tle’s theory of demonstration, definition, and causation as formulated in
book II of the Posterior Analytics.

Taking a wider perspective of the reception of book II of the Poste-
rior Analytics,Miira Tuominen analyzes the logic of the Prior Analytics
I – as specifically designed to facilitate the discovery of premises for
the construction of scientific syllogisms in all fourmodes. She shows that
Alexander of Aphrodisias closely followed Aristotle’s prescriptions in his
comments on these passages, illustrating each mode by arguments taken
from the realm of ethics. Philoponus, who followed Alexander in his
examples, also showed himself aware of strategies for selecting premises
that satisfy the desired criteria, truth and essential predication for scien-
tific premises andplausibility for the dialectical ones. Both commentators
presuppose that the syllogistic schemes set out in the Prior Analytics are
to be used for both dialectical demonstrations and for strictly scientific
ones—of the sort discussed in Posterior Analytics book II. Tuominen also
suggests that the alleged commonality of the structure of argument forms
reflected in the schemes of Prior Analytics I – may explain why the
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commentators never saw any discrepancies between Aristotle’s theory of
science and his practice, as modern commentators do.

Owen Goldin explores the nature and philosophical importance of
PosteriorAnalytics II –,whereAristotle discusses the relation between
demonstration and definition, through its ancient commentators. Goldin
argues that at least some of the ancient commentators, basing themselves
(so Goldin claims) on the lost commentary of Alexander Aphrodisias,
interpreted Posterior Analytics II – as Aristotle’s attempt to explain
how explanations through syllogisms grounded in definitional first prin-
ciples can account for the variety of states of affairs to be explained in
the actual sciences. The basic idea on this view is that the nominal def-
initions of attributes are inherent in the basic subjects of the sciences,
and that these inherences can themselves be syllogistically proven on the
basis of definitional first principles. A different tradition, however, which
is extant in Philoponus(?), takes these chapters to provide an account
of how different kinds of scientific syllogisms serve to clarify different
aspects of the essence of a kind. Whereas the scholastic tradition has
tended to follow Philoponus(?) in its interpretation of Posterior Analyt-
ics II –, Goldin’s own interpretation—which builds on two different
senses of per se—ultimately sides with Alexander.

Mariska Leunissen turns to the reception of Posterior Analytics II 
in Philoponus. In Posterior Analytics II , Aristotle introduces his theory
of the four causes into the syllogistic framework of scientific demonstra-
tions by asserting that each of the four types of explanation is ‘brought
out’ through the middle term. Contrary to both ancient and modern
interpretations, which ultimately all seem to go back to Philoponus, Leu-
nissen argues that Aristotle never intended final causes to act as middle
terms in demonstrative syllogisms, but that teleological demonstrations
instead ‘bring out’ how some function or end holds of some subject
because some other cause obtains (i.e. the demonstration demonstrates
the obtaining of a teleological relationship between two states of affairs
through another cause). Philoponus suggestion that the example Aristo-
tle provides to illustrate his assertion about the nature of scientific knowl-
edge (in which the final cause is picked out by the predicate term and not
by the middle term) is set out in a confused way and cannot be the true
example, thus needs to be rejected.

Finally, Inna Kupreeva focuses on Posterior Analytics II  as a most
interesting discussion of causation, where Aristotle comes close to mod-
ern views. Having argued for the application of the notion of demon-
stration to the patterns of causal explanation in II , Aristotle raises the
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question whether demonstrative validity is preserved in the cases where
cause and effect are not simultaneous but are separate in time. His objec-
tions against the necessary connection between cause and effect are sim-
ilar to those raised by Hume, but unlike Hume, Aristotle believes that
demonstrative validity can be preserved if the syllogism starts with the
effect and ends with the conclusion that therefore the cause must have
come about first. This type of inference provides logical background to
the notion of hypothetical necessity which plays an important role in
Aristotle’s metaphysics and philosophy of biology, as well as in connec-
tion with the role of cyclical transformations in Aristotle’s cosmology.
Kupreeva introduces a distinction between a ‘causal’ and ‘modal’ senses
of necessity in analyzing how Alexander and Philoponus reconstructed
Aristotle’s views on necessity.

In general the commentary tradition on the Posterior Analytics displays
the sophistication of early discussions of logic and methodology. It is
interesting that earlier commentators do not experience the discrepancy
between Aristotle’s theory and practice which has caused modern com-
mentators so much trouble. We are now in a position to see in ever more
detail that the ancient commentators had a significant impact on how
Aristotle’s philosophy of science was perceived in later ages: as hostile to
mathematics, as wedded to an outdated metaphysics, as pagan or use-
ful to (a brand of) Christianity, even as contradictory in itself when it
could not be made subservient to a commentator’s own aims. If, with the
‘advantage’ of hindsight, the early medieval adherence to the Aristotelian
world view and philosophy of science appears to have constituted an
obstacle for the development of science aswe understand it today, the col-
lected papers in this volume indicate that, on the one hand, this is mostly
due to significant changes to the Aristotelian system by its ancient and
medieval commentators. On the other hand, however, it can be main-
tained that this Cinderella, in her different outfits, did a job from which
we benefit even today.
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THE ANCIENT COMMENTATORS
ON CONCEPT FORMATION

Richard Sorabji

. Introduction: Aristotle Posterior Analytics II 

I shall start by saying how I have taken Aristotle’s account of concept
formation in Posterior Analytics II , in order to contrast the ancient
commentators, who take it quite differently. Aristotle is providing an
alternative to Plato by showing how concepts can be formed on the basis
of sense perception. There is in that case, he thinks, no need for Plato’s
alternative, argued in Phaedo e–a, of concepts stored in the mind
from the soul’s existence before birth. In a–, Aristotle says that
many memories of the same type of perceived thing, let us say of oxen,
constitute experience (empeiria) of oxen.And then, onmy interpretation,
he uses the word ‘or’ (ê), to equate experience, or many memories,
with a rudimentary universal concept of oxen. At any rate, he speaks of
experience, or (ê) the whole universal (katholou) in the soul. Admittedly,
the word ‘or’ canmean ‘or rather’. But if he were here talking of experience
or rather the whole universal, he would have left unexplained the very
thing he is trying to explain, how, contrary to Plato’s view, remembered
sense perceptions are enough to give us at least a rudimentary universal
concept.The explanation is that to have a rudimentary universal concept
of oxen just is to have enoughmemories of oxen to react with experience
to them. It is not a further step beyond many memories.

However, a rudimentary universal concept falls short of the concepts
required by an expert or by a scientist. An example that Aristotle has
given in Posterior Analytics II  is that the rudimentary concept of lunar
eclipse is that it is some sort of familiar loss of light by the moon. It
is only the scientist who knows that it is a lunar loss of light due to
the earth’s shadow. And special ability is needed to recognise this, as he
explains in b–. He here talks of intellectual spotting—Ibelieve this
is sometimes the force of his talk of nous—and rightly says that spotting
may be what has to happen if we are to grasp the universal defining
feature of a natural kind (APo. II , b; b). He also speaks of
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being good at spotting, ankhinoia (APo. I ). Reasonably again, he says
(APo. I ), that we might spot (noêsai) how the burning glass works in
all cases, just from seeing light passing through pores in the glass.

Reasoning (logismos or logos) is mentioned at b and  and
reasoning is standardly treated by Aristotle as different from spotting,
because it is a process of working something out step-by-step. One kind
of reasoning is induction (epagôgê), that is, generalising from one or
more instances, and this turns out to play a role in concept formation
at b, since it is by induction that one passes from individual oxen
to the concept of ox (such species are ‘primary’ and ‘without parts’), and
thence to the concept of animal in general.

The intervening discussion in a–b is part of a restatement that
Aristotle offers, on the ground that his initial description of howwe form
rudimentary concepts was not clear enough. In the restatement, impor-
tant new ideas are introduced about the contribution of sense perception.
It turns out that although one perceives a particular, sense perception is
nonetheless, in some sense, perception of a universal. This is true even of
a single act of perception without the mediation of many memories. It is
not of Callias, theman, but ofman.The ancient commentators offer quite
plausible accounts of what Aristotle means. But they regard it as his only
statement in this chapter of how sense perception contributes to concept
formation.They do not regard the appeal tomanymemories of perceived
oxen as having provided an earlier explanation, now to be superseded.

It is sometimes asked whether, when Aristotle talks of universals
(katholou), here, he is talking of universal propositions or universal
concepts.The answer is both. For to have the concept of lunar eclipse is to
know a certain proposition, that lunar eclipse is so-and-so.This is not to
say that Aristotle is talking of propositions quite generally. I do not agree
withThemistius that he is even talking of all scientific generalisations, In
APo. , . He is talking about the first premisses of the sciences which
supply the definitions of the key concepts.

Let me turn to what the commentators say, after first quoting the
passage in Aristotle.1

1 Translations are based on those by the following translators, whose names are indi-
cated in the text by initials as follows: RichardMcKirahan (RMcK), R.W. Sharples (RWS),
Robert Todd (RBT), William Charlton (WC), John Dudley and Koenraad Verrycken
(JDud, KV), Jan Opsomer (JO), John Dillon (JD), David Sedley (DNS), Gerald Bechtle
(GBe), Frans de Haas (FDH), GlennMorrow (GM), CharlesHagen (CH), L.G.Westerink
(LGW), Richard Sorabji (RRKS). I have also benefited in one ofmy own translations from
that of Harold Tarrant.
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(T) Aristotle APo. II , b–b:
Animals are born with (sumphutos) a capacity (dunamis) for discrimina-
tion (kritikê), which is called perception (aisthêsis). Granted that they pos-
sess this faculty, in some of them the sense image (aisthêma) lasts, while in
others it does not. Apart from perceiving, those in which it does not last
have no knowledge (gnôsis) at all, or no knowledge of the things whose
perceptions do not last. On the other hand, some animals are able to keep
[the image] in their soul after they perceive something.Whenmany occur-
rences of this sort take place, there is a further distinction (diaphora): from
the lasting of this kind of things there results in some animals a rational
account (logos), while in others there does not. Now memory (mnêmê)
results from perception (aisthêsis), as we say, and experience (empeiria)
[results] from many memories of the same thing, since memories that
are many in number constitute a single experience. From experience, or
(ê) from the whole universal (katholou) when it has become stable in the
soul—the one beside the many, whatever is one identical thing in them
all—[results] a principle (arkhê) of art (tekhnê) and scientific understand-
ing (epistêmê): of art if [the subject in question] is in the realm of coming
to be, and of scientific understanding if it is in the realm of what is. So the
states are not [innate] in (enuparkhein) [animals] in a determinate form
nor do they come from higher cognitive states (gnôstikôteros), but from
perception, as happens when a rout has occurred in a battle, and when
one man has stopped, another stops and then another, until it reaches the
original position (arkhê). The soul is the kind of thing that can undergo
this.

[a] But let us say again what was just said, but not said clearly.
When one of the indiscriminables (adiaphoros) has stood still, the first
universal is in the soul. (For to be sure one perceives the particular, but
the perception is of the universal, for instance of man and not of Callias
the man.) Again, a stand is made in these until the things that are without
parts (ameres) and universal stand still: for example, first such and such
an animal, and then animal, and also similarly here. So it is clear that we
must come to know (gnôrizein) the primary things by induction (epagôgê);
for that is how perception plants the universal in us too. Since some of the
cognitive states (hai peri tên dianoian hexeis) with which we apprehend
the truth are always true while others, like opinion (doxa) and calculation
(logismos), admit falsity—while scientific understanding (epistêmê) and
intellect (nous) are always true; and since no other kind is truer than
scientific understanding except for intellect; and since first principles have
higher cognitive status (gnôrimôteros) than demonstrations; and since
all scientific understanding depends on a rational account (logos)—there
cannot be scientific understanding of first principles. And since nothing
except intellect (nous) can be truer than scientific understanding, it follows
that the state that knows first principles is intellect. RMcK
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. The Commentators on Different Mental Functions

Aristotle died in bc. The commentators I shall refer to include Alex-
ander, head of the Aristotelian school in Athens at the end of the second
century ad.The others are all Platonists, starting with theMiddle Platon-
ist Alcinous in the mid-second century ad, and continuing in sequence
with Porphyry in the late third century, his probable pupil, Iamblichus,
around ad, Themistius in the late fourth century, in the fifth century
the Athenians Plutarch of Athens, Syrianus and Proclus and Syrianus’
pupil in Alexandria, Hermeias, then in the sixth century Philoponus,
Simplicius and Olympiodorus and finally around , Eustratius.2

.. Role of Perception

Only some of these wrote commentaries directly on Aristotle’s Posterior
Analytics, but those mentioned below discount Aristotle’s talk of mem-
ories being experience and of experience or the universal in the soul.
Philoponus(?) InAPo. II, , –, substitutes talk of ‘experience and the
whole sense image (aisthêma)’, as ifmemories did not yet give us a univer-
sal concept, but only an image (T). Eustratius In APo. , –, takes
‘or’ in the sense of ‘or rather’, as if memories and experience were differ-
ent from the universal concept (T).3 They think the role of perception
in concept formation is not explained until we come to the restatement,
according to which perception is perception of the universal.

When Philoponus(?) comes to Aristotle’s restatement at a–b,
which, like other commentators he considers the real starting point, he
reintroduces his sense image (aisthêma) into the discussion and explains
quite plausibly (T = In APo. II, , –, ) that it bears the marks
not only of the particular qualities of the person seen, of their being long-
haired and pale, but also the marks of the shared characteristics, such as
being a rational animal. And all this information is sent along in the first
instance to the imagination.

The universal that perception apprehends, according to Themistius
In APo. , – (T) and Eustratius In APo. , – (T), is a uni-

2 I am glad to have the opportunity of going beyond what I wrote in Sorabji (),
because that was scattered between vol.  (Ch., section (g), texts –, and Ch. ) and
vol.  (Ch. , sec. (c) and Ch.  sections (a) and (b)), and it also used only part of the
Porphyry passage. Universals, in addition to universal concepts, are discussed in Sorabji
(), –.

3 For Eustratius see further Ierodiakonou in this volume.
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versal not properly separated out from the characteristics of particular
instances. Eustratius cites Aristotle’s idea from Physics I , b–, that
a little child at first calls all men ‘Daddy’, before it separates out the dis-
tinctive characteristics of its father.

.. Role of Reason

Reason plays a role as well as perception. According to Eustratius In
APo. , – (T), when perception confusedly recognises the uni-
versal ‘human’ in the particular, it sends the information along to reason,
whereas Ps.-Philoponus, had only told us that in the first instance the
information was sent to the imagination. Reason or thought (dianoia) is
also used, according to Hermeias, Commentary on Plato’s Phaedrus ,
– (T), for the process of assembling (sunathroizein) what is com-
mon to Socrates and Plato into a universal concept that is then stored
in reason. The commentators on Aristotle use a number of words for
describing how these rudimentary universal concepts of Aristotle are
empirically assembled—sunageirein, sunagein, episunagein, athroizein,
sunathroizein, sullegein, kephalaiousthai4—from the perception of par-
ticulars.

.. Roles of Different Intellects

In some contexts, I took it above, reason (logos) differs from nous as
step-by-step reasoning differs from intellectual spotting. But the com-
mentators do not take nous to refer to spotting in Aristotle’s Posterior
Analytics II .They take it to refer to the three or more intellects, which,
starting with Alexander, they attribute to Aristotle, on the basis of Aris-
totle’s brief chapter De Anima III . Alexander distinguishes the three
intellects, for example, at DA , –, and, if this part of theMantissa
is by him, atMantissa , – (T) and , –.Wehave amaterial
intellect (alias potential or passive intellect), which gets its proper dispo-
sition (hexis) from the active intellect (aliasproductive intellect) in us and
so becomes the dispositional intellect.The dispositional intellect, accord-
ing to Alexander DA , –,  (T), is where we store (apokeisthai)
our concepts.

4 Themistius In APo. , –, ; Hermeias in Phaedr. , – (Couvreur); Philo-
ponus in Phys. , –; Philoponus(?) In APo. , –; Simplicius in Phys. ,
–; Eustratius In APo. , –. I owe to Christoph Helmig the reference to kepha-
laiousthai, which is in Themistius In APo. ,  and to kephalaiôma, which is later in
Proclus in Parm. Athroismos is also in Sextus adv. Math ..
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But whereas Alexander says in his On the Soul (De Anima, or DA
for short), , –, ; , – (T), that the material intellect can
already separate out concepts from matter, in the Mantissa he, or the
author of that part, says that only the active or productive intellect enables
the material intellect to perform that separation (Mantissa , –
= T). It does so by constituting an example of a matterless form for
reference (anaphora).The idea mentioned here of ‘intellect from outside’
is taken from Aristotle On the Generation of Animals b: on the
baby’s intellect not arising solely from changes within the womb.

The role given to nous here is one that Aristotle does not evenmention
in Posterior Analytics II : the separation of form frommatter.That idea
is itself ambiguous. According to Aristotle, in thinking of geometrical
figures one thinks of the form (shape)without even thinking of thematter
in which it is found. But in thinking of objects in nature like a stone,
one has to think of their matter; it is merely that what one receives into
one’s mind is only the form of a stone, not its matter (De Anima III ,
b–a). This is in the first place a theory about what happens
when one thinks, and is not expressed by Aristotle as primarily a point
about concept formation. But if Alexander sees it in the latter way, he will
have made the separation of form from matter a central part of concept
formation. Certainly Porphyry treats the separation of form frommatter
as occurring somewhere in the process of concept formation in the
passage to be quoted below.5 The initial concept has to be turned into
a universal in order that the form may be deposited immaterially in the
soul, and this work is assigned to imagination.Themistius and Eustratius
in passages cited below6 think that separation of the universal from the
particular is what is required, because although perception apprehends
the universal human, it apprehends it muddled up with the particular
characteristics of e.g. Socrates. The role given to nous by Themistius,
however, is not this separation, but completing the inductive process
by recognising that all the cases belong together, first giving the same
name to simple things, then combining them into complexes and finally
defining them (, –; –; , –, ).

There are alternatives to Alexander’s view. Themistius In DA , –
,  (T), thinks that the productive intellect turns into universal
concepts the imprints which are received from perception and imagina-
tion and which are stored in the potential intellect. Philoponus(?) (T)

5 Porphyry Commentary on Ptolemy’s Harmonics , – in T.
6 Themistius In APo. , – (T); Eustratius In APo. , – (T).
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draws not on Aristotle’s chapter on intellect, but on Plato’s Philebus  b,
when he says that active intellect inscribes the imprints of all things in
the potential intellect like a painter. But in Plato, it was perception and
memory that made the inscriptions, and the painter came along after-
wards and painted pictures of what had been inscribed.

.. Role of Imagination

A role in concept formation was given also to imagination. We have
already seen Themistius saying that the potential intellect receives
imprints from perception and imagination. And we have seen Philo-
ponus(?) In DA likening actual intellect to Plato’s painter in the soul.
A role in concept formation had already been given by Aristotle’s own
school to imagination and artistry in the soul, according to SextusAgainst
the Mathematicians . –. But Philoponus(?) quoted above from In
APo. II , –,  (T) goes into much more detail about the imag-
ination, which he mentions three times in lines ,  and . It is in the
imagination that perception imprints an image both of the individuating
features of what is perceived (someone’s being long-haired and pale) and
of the universal features (being a rational, mortal animal).

Porphyry goes further still and makes the imagination not just a
passive recipient of imprints, but an active ability to add precision to the
data of sense. This is in a passage which Harold Tarrant has translated
and discussed and considers to be partly drawn by Porphyry from the
much earlier Middle Platonist, Thrasyllus (T).7 Porphyry’s account
starts off in , –, , echoing Aristotelian ideas to a considerable
extent, just as he does also at in Cat. , –. But he finishes up with
Platonist ones. First, using sense perception, the soul tears forms in an
Aristotelian way off external matter and draws them into itself. Secondly,
a faculty connected with opinion gives a name to the sensory datum and
inscribes it in words on the writing tablet of the soul, in the manner of
Plato’s Philebus. Third comes imagination (phantasia), which performs
a new role of correcting the input, working out an accurate version
and storing it in the soul. This is already a concept (ennoia). But the
universality of the concept is due to the form received being stored in a
non-material way. And it seems that imagination performs this function
too, of separating the form from matter. When that has been done, one
has scientific knowledge (epistêmê), but not yet nous. Nous arises like a

7 Tarrant (), Ch..
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light kindled by leaping fire and the scientific knowledge is made firm by
epibolê, whichmight be a kind ofmental concentration, althoughTarrant
takes it to be a kind of accumulation.8 Neither the spark nor the mental
concentration is further explained, any more than Aristotle explains his
intellectual spotting, which is also nous, and which indeed cannot be
further explained. Tarrant conjectures that the confirmation is produced
by the assembly ofmany similar inputs, but onemight expect that to have
happened, if at all, before the stage of scientific knowledge.

Then after a digression, Porphyry reverts at , –, to a much more
Platonist account of how the reason (logos) within us has a pre-concep-
tion of the form received from matter, and uses its previously possessed
conception to supplement and correct the received form. This appears
to be a second corrective process quite distinct from that carried out by
imagination, and based on the prior possession by reason of concepts
in a Platonic manner possibly through recollection. The reference to
recollectionwill be Porphyry’s own; the earlier stress on imaginationmay
have been due to borrowings fromThrasyllus.

.. Passive Intellect = Imagination

The role of imagination here might seem to be in competition with the
enormous role given by other commentators to nous. But in fact, some
commentators from Proclus onwards allow a very un-Aristotelian over-
lap between nous and imagination, since they identify passive intellect
with imagination. Proclus’ reference, in T, to someone having called
imagination passive intellect is probably not to an earlier commentator,
but to Aristotle himself, as Proclus interprets him.The equation between
imagination and passive intellect is thereafter found in Proclus’ pupil
Ammonius and in Ammonius’ pupils, Philoponus and Asclepius, as well
as in Philoponus(?) and Simplicius(?).9 The equation cuts across Aristo-
tle’s classifications, because inDA III , Aristotle classifies imagination as
a function of perception, not of intellect. It means that to give a role in
concept formation to passive intellect is to give a role to images derived
from sense perception.

8 Tarrant (), –.
9 Besides Proclus, Ammonius In Int. , –; , –; Philoponus in de Intellectu p. ,

Verbeke (CLCAG) ms. lines –; Philoponus In DA , –, ; , –, Asclepius in
Metaph. , –; Philoponus(?) In DA III, , –; Simplicius(?) In DA , –.
Most are translated in Sorabji ().



the ancient commentators on concept formation 

. The Platonist Commentators on Aristotle:
Was He Right or Wrong?

It remains to consider how the commentators handled the disagreement
between Plato and Aristotle. For some Platonist commentators wanted
to present Plato and Aristotle as in harmony. But Syrianus and Proclus
were ready to condemnAristotle and the condemnation left traces in later
commentators too.

.. Recollected Concepts Ascribed to Aristotle

Some commentators go a long way in assimilating Aristotle to Plato,
and make him accept Plato’s idea of concepts recollected from the soul’s
life before birth. This is true of the Neoplatonists Iamblichus, Plutarch
of Athens (not the author of Lives and Moralia) and Philoponus. Thus
Plutarch is criticised by Philoponus(?) for thinking that Aristotle agrees
with Plato that the intellect of children already has concepts (logoi) of
things (T). According to Philoponus, Aristotle’s comparison of the
potential intellect with a blank writing tablet (On the Soul ., a–
) is not a denial that it already contains within the thinkable forms—it
does, but it needs them brought to light because of the unconsciousness
caused by incarnation (T). Iamblichus is most explicit of all. Aristotle’s
comparison of the child’s potential intellect with awriting tablet onwhich
nothing is written must be taken to mean only that the writing is faint
(T). Thus Aristotle comes out agreeing with Plato that concepts are
within us waiting to be recollected.

.. Recollected Concepts Alongside Aristotle’s

Another less startling view is that Aristotle’s empirically gained concepts
can be accepted alongside the concepts that Plato postulated as being re-
collected from the soul’s existence before birth.This view is already found
in the mid-second century in Alcinous’ handbook of Platonism, the
Didaskalikos (T–). Alcinous, like the Stoics, thinks of reason (logos)
as a collection of concepts (logoi). But the concepts gained empirically in
Aristotle’smanner through sense perception constitute opiniative reason
(doxastikos logos), whereas the concepts recollected from before birth in
Plato’s manner constitute scientific reason (epistêmonikos logos).10

10 Brittain () has compared other Middle Platonist texts for acceptance of both
types of concept, the Anonymous Commentary on Plato’s Theaetetus, cols.  and –
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I have pointed out above that Porphyry also combines an Aristotelian
account of concepts being acquired from external matter initially
through perceptionwith a Platonic account of reason providing a correc-
tion through concepts which it possesses in advance. The acceptance of
both kinds of concept is found also in a passage translated above from the
Commentary on Plato’s Phaedrus, , – (T), of Hermeias, who was
Professor in Alexandria. In general, the Alexandrian School stuck closer
to Porphyry in philosophy of language, I believe, than did the Athenians.

.. Aristotle’s Concepts Rejected or Downgraded

A commoner view among the Platonists was that Aristotle’s idea of em-
pirically gained concepts is to be rejected. The fact that they are stan-
dardly cited in lists of types of logos, common feature, or universal,
does not mean that they are endorsed. This is very well illustrated in
Christoph Helmig’s contribution to this volume from Proclus’ commen-
tary onPlato’sParmenides.11But the attack is already launched byProclus’
teacher, Syrianus, InMetaph. , –,  (T); , – (T); , –
 (T), and continued in Proclus’ Commentary on Euclid Book , ,
–,  (T), and thereafter in Simplicius In Phys. , – (T)
and Olympiodorus Commentary on Plato’s Phaedo, lecture ., lines –
 (Westerink) (T).

The objections to Aristotle’s idea that we gain concepts from what we
perceive are numerous and Helmig has given a good number of them.
Syrianus complains that we do not see every shape, and that the shapes
we do see are not precise. If it be replied that they could be made precise,
he has a very good answer: how would we know what changes to make
except through our possessing precise concepts recollected in Plato’s way
frombefore birth? Porphyry had already addressed this problem to some
extent in the passage quoted above, but in a way that fluctuates perhaps
because of borrowings from Thrasyllus.12 First he speaks as if imagina-
tion could make formsmore precise, which simply raises Syrianus’ prob-
lem how it knows how to do so. But later (, –), he gives an answer
somewhat like Syrianus’, that it is reason that adds precision and that it
can only do so by first having an exact form within itself. Objections to

and Plutarch Platonic Questions ., D–E, and for opiniative reason PlutarchOn the
Generation of the Soul in the Timaeus . For opiniative reason, A.A. Long has cited
Ptolemy On the Criterion , –, ; , –; SextusMath. . .

11 See chapter .
12 Porphyry Commentary on Ptolemy’s Harmonics , –, ; , – (T).
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Aristotle are repeated by all but Ammonius, who has left no writing on
the subject, in a chain of teachers and pupils stretching from Syrianus,
throughhis pupil Proclus, to his pupil Ammonius andhis two pupils Sim-
plicius and Olympiodorus, and the present objection recurs in Proclus
and Olympiodorus. An answer could presumably be supplied by Aris-
totle’s active intellect which, like Plotinus’ undescended intellect, resides
within us continuously thinking the intelligibles. Had Aristotle wished,
he could have made the active intellect the source of precision. But then
he would have conceded to the Platonists their main point: the need for
concepts beyond those gained empirically.

Proclus is drawing on his teacher, Syrianus when he raises his objec-
tions to Aristotle. He complains in his commentary on Euclid (T) that
the geometrical figures we perceive are neither precise nor certain. Pre-
cision and certainty have to be added by the soul. Further, there is noth-
ing in the perceptible world which, like geometrical entities, lacks parts,
breadth and depth. We do not find there equal radii, fixed ratios of sides,
or right angles. (The Parmenides commentary adds that we do not see
precise triangles). Proclus’ Parmenides commentary (T) argues that
there is a gap when we generalise by induction from what is true of one
or more perceived instances to what is necessarily true of all. How can
we know of the necessity, unless we have concepts recollected in Plato’s
manner from before birth (In Parm. , –)?

Simplicius (T) makes the related complaint that there is an infinity
of particulars so that universals could not be assembled from them, and
Helmig reports this objection from Proclus’ Parmenides commentary
as well.13 Olympiodorus, Commentary on Plato’s Phaedo, Lecture .,
lines – (Westerink), objects (T) that adding a grain of sand makes
no difference to the equality of merely perceptible objects. In comparing
degrees of beauty, we must be appealing to some internal concept as
a standard. Without internal forms, we could not mentally supply the
deficiencies in what we see, nor pass in thought from one thing to
another. Finally, the cause of our longing to know precise forms that we
do not perceive must be the fact that they are lurking within us.

To look back in overview, it has become clear that the ancient com-
mentators force us to look much more closely at Aristotle’s text than we
would otherwise do,whether or notwe believe their interpretations.They
are surely right that very important new information is added byAristotle

13 See p. .
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when he offers to state his point more clearly. They grapple, as not all
modern scholars have, with Aristotle’s unprecedented statement that
even a single act of perception is of the universal, and they make some
plausible sense of it. They add in their own conviction that Aristotle’s
talk of nous must refer to the three kinds of intellect that Alexander
read into Aristotle’s De anima .. They do not accept my suggestion
(but neither so far do contemporaries) that Aristotle is only thinking
of intellectual ‘spotting’. The Platonism of most commentators saw the
rationality of humans as permeating their other psychological capacities.
Some Platonists, we saw, even identified imagination, in a way that would
make Aristotle scream, with the lowest kind of intellect. Our probable
disagreement does not prevent us from learning far more from these
interpretations than we could if left to our own devices.
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Texts in Translation14

(T) Philoponus(?) In APo. II, , –:
‘Or [a]’ should be understood as standing for ‘and’. It goes like this:
‘from experience and from the whole sense image (aisthêma [but Aristo-
tle says ‘from the whole universal’]) when it has become stable in the soul’
and settled there, comes knowledge (gnôsis) of ‘the universal (katholou),
the one beside the many’, which is something different besides the par-
ticulars (merika), and ‘is one’ universal ‘in them’, i.e., one and the same
thing becomes manifest in all those particulars. Such a universal, which
is on the one hand something different besides the particulars and on the
other hand is observed in them, comes to be ‘a principle (arkhê) of art
(tekhnê) and scientific understanding (epistêmê).’ If this universal is gath-
ered together (episunagein) from things ‘in the realm of generation (ge-
nesis),’ i.e. things that are subject to generation and perishing, it is a ‘first
principle’ of art, but if it is ‘in the realm of what is,’ i.e., if it is gathered
together from things that are always in the same way, i.e., eternal, it is a
first principle ‘of scientific understanding’. RMcK

(T) Eustratius In APo. , –:
He meant that ‘from experience’ (empeiria) [results] ‘a first principle’
(arkhê) ‘of art (tekhnê) and scientific understanding (epistêmê)’. But since
experience is something less complete and insufficient to serve as a first
principle of art and science, he added ‘or from the whole universal when it
has become stable,’ i.e., when it has come to a stand and is fixed and made
firm in the soul. RMcK

(T) Philoponus(?) In APo. II, , –, :
Perception acts upon certain particulars, which are undifferentiated in
species, and then once and for all implants and imprints this sense image
(aisthêma) in the imagination which not only bears the marks of certain
distinctive (idiotêtes) and incidental features, of which the particulars
consist (sunistasthai) and by which they are recognised, but also takes
somemark from the universal. The universal is the common nature which
all the particulars have in common. Sense perception sees Socrates and
Alcibiades, and takes an impression not only of the particular distinctive
qualities (merika idiômata) in them (the particular distinctive qualities are
one man’s being long-haired and pale, the other not), but also of one of the
shared characteristics that it finds in them, that is, their being animals,
or rational, or something of that sort. It then sends this along in the first
instance to the imagination. When the first sense image is imprinted in
the soul, it also creates in the soul a dim knowledge of the universal.
Similarly the second sense image and the third and the fourth, being

14 For the abbreviations referring to the translators see note .
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alike, and possessing along with the distinctive (idiômata) and incidental
qualities in the particulars something of the common features in them, get
imprinted in the imagination too and also create in the soul knowledge of
the universal. For sense perception grasps not only particulars (merika),
that is, the accidental (sumbebêkota) and distinctive qualities (idiotês) of
which the particulars consist (ex hôn sunestêkasin), but also the universal
man, that is, some of the things of which the universal man consists
(sunistasthai). RRKS

(T)Themistius In APo. , –:

For when sense perception perceives Socrates, it simultaneously appre-
hends human, and when [it perceives] this particular white it simultane-
ously perceives white. For it does not perceive Callias and man together as
entirely the same thing; [if it did,] it would not have called anything but
Callias a man. But when it sees Socrates it also sees in him something that
is similar and common to other people. And so perception is of the uni-
versal too in a way, but not in such a way as to separate (khôrizein) it and
abstract (aphairein) it and know (gnônai) it in its own right, but as con-
fused (sunkekhumenos) with the particular and rather turned towards it.

RMcK

(T) Eustratius In APo. , –:
When Socrates is known perceptually, our perception simultaneously ap-
prehends human, though it does not abstract (aphairein) human from
the particular but confusedly (sunkekhumenôs) recognises (gnôrizousa)
human too in the particular. And it is clear that it transmits this to the rea-
son (logos) in the soul. (RMcK). For if perception did not recognise human
at all, the soulwould not be able tomove through its own recognition to the
apprehension and recognition of human and to assemble (athroizein) the
universal in itself. But this is what happens to it, so it perceives [human].

[, ]Andperception is in away of what is common, even if not as com-
mon, but as particular. Or one might say that it is of the particular more
as something common than as something particular. For if perception by
itself were able to discriminate particulars from each other, it would have
been thought to be of them as particulars. But as it is, it encounters them
indiscriminately and recognises them confusedly. RRKS

[, ] An indication (sêmeion) is that children call all men father
and all women mother, since they operate (energein) only on the level
of perception and do not yet possess a disposition that can distinguish
(diakritikê hexis) the distinctive features (idiômata) of each one. And so
the perception that perceives Callias does not in virtue of its own capacity
(dunamis) recognise (gnôrizein) him as Callias, but only as a human.

RMcK
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(T) Hermeias in Phaedr. , – (Couvreur):
‘For the human being must be capable of ’ (b–) assembling (sun-
athroizein) by means of reason the later-generated (husterogenê) univer-
sal (katholou) from the common traits distributed in individuals (apo tôn
en tois kathekasta katatetagmenôn koinotêtôn), i.e. from what is com-
mon in Socrates and Plato and the like—for this is what ‘to understand’
(b) means. From these [the human being must] project (proballein)
the universals (katholou) that are present in the soul in virtue of its essence,
through which as images he will recollect the Forms in the intelligible
realm. The animal soul cannot do this, for it is not capable, upon seeing
this, that and yet another horse, of assembling in reason the later-generated
universal ‘horse’. FDH

[]This is so because [the animal soul] does not even possess in virtue of
its essence and as innate the concepts (logoi) and the substantial universals
(katholou) of these things. Consequently only the human and the humans’
rational soul can do this, viz. assemble from this and that equal thingwhich
are not precisely equal (for what enmattered thing is precise?) the later-
generated universal and precise concept of equal. From these it provides
to hand (prokheirizesthai) and projects (proballein) the universal concepts
in virtue of its essence.

Then [the human’s rational soul] from these images (eikones [the later-
generated universals]) is reminded (anamimnêskesthai) of all the forms
(eidê) in the Demiurge’s Intellect. For neither the soul itself nor things here
in the world of coming to be would possess the forms, if the Demiurge’s
Intellect had not had them long before, always fixed the same way and
having real being. RRKS

(T) Alexander(?)Mantissa , –:
Another [type of intellect] is that which is already intelligising and pos-
sesses the disposition of intelligising, and is able to grasp the forms of intel-
ligible things by its own power, being analogous to those among craftsmen
who possess the disposition [for their craft] and can perform the actions
of the craft by themselves. The first [type of intellect] was not like these,
but more like those who are able to take up the craft and become crafts-
men. And this [second type of intellect] is the material intellect when it
has already acquired the disposition and actual intellection. This sort of
intellect is in those who are already more perfect and are intelligising. So
this is the second [type of] intellect.

[, ] The third [type of] intellect besides the two already mentioned
is the productive (poiêtikos), on account of which the material [intellect]
comes to have the disposition, this productive [intellect] being analogous,
as Aristotle says, to light. For as light is the cause for colours that are
potentially visible of their becoming actually visible, so this third [type of]
intellect makes the potential and material intellect [become] intellect in
actuality, by creating in it the disposition of intellection. RWS
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(T) Alexander DA , –, :

The disposition (hexis) of this sort is produced in the intellect initially
by a transition from the continuous activity over sense objects, with the
intellect taking from the sense objects a sort of theoretical vision, as it
were, of the universal. At first, the universal is called a thought (noêma) or
concept (ennoia), but once it has grown and become complex and versatile,
so that it can do this even without a leg-up from perception, it is by that
time intellect. For when through continuous activity it has acquired such
a disposition as to be able thereafter to act through itself, then the intellect
spoken of as a disposition comes into being. It is analogous to the knower
who is between the so-called potential knower and the one who is active
as regards knowledge, and who overtakes the potential knower as much as
he is thought to fall short of the one who is active as regards knowledge.
But when this disposition is active, it becomes the intellect in actuality
(kat’ energeian). For the dispositional intellect is in a way the thoughts
(noêmata) that are stored (apokeimena), assembled and at rest. RRKS

(T) Alexander DA , –:

Intellect makes the essence and the forms of composites intelligible to itself
by separating them from what accompanies their being. RRKS

(T) Alexander(?)Mantissa , –:

This thing that is both intelligible in its own nature and intellect in actu-
ality (kat’ energeian) is the cause of the material intellect’s, by reference
(anaphora) to such a form, separating and imitating and intelligising each
of the enmattered forms as well, andmaking it intelligible. It is the intellect
said to be ‘from outside’, the active intellect, not being a part or power of
our soul, but coming to be in us fromoutside, wheneverwe think it. RWS

(T) Themistius In DA , –, :

As light when supervening on potential sight and potential colours pro-
duces both actual sight and actual colours, so too this actual (energeiai)
intellect advances the potential intellect, and not only makes it an actual
intellect, but also constitutes its potential objects of thought as actual
objects. These are the enmattered forms and universal concepts (noê-
mata) assembled from particular objects of perception. Up to this point
the potential intellect cannot distinguish between them, or make transi-
tions from one to the other, or combine and divide them. Instead like a
storehouse (thesauros) of concepts, or rather as their matter, it stores the
imprints (tupous) from perception and imagination through the agency
of memory. But when the productive (poiêtikos) intellect comes upon it
and takes hold of this matter of thoughts, the potential intellect becomes
one with it, and becomes able to make transitions [from one concept to
another], and to combine and divide concepts, and to examine some on
the basis of others. RBT
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(T) Philoponus(?) In DA , –:
It should be known, then, that actual intellect is said to make all things
because it inscribes the imprints of all things in potential intellect. That is
why Plato too likens it to a painter [Philebus  b] and Aristotle straight
off proposes that it is a painter [an interpretation of DA III , a; III ,
a–]. For if potential intellect becomes all things, actual intellect
makes all things. So this can belong to the human intellect. For it is not
Intellect from outside that inscribes all things in potential intellect, but
actual intellect in us. WC

(T) Porphyry, Commentary on Ptolemy’s Harmonics, , –,  and
, –:15

When matter has been given form by the aforementioned rational prin-
ciple (logos), it happens that the soul attends to the entities and as it
were tears the forms (eidê) again off the matter and receives them into
itself and in some way restores them, so that discrimination (krisis) can
become immaterial. For at first () grasping is done by sense perception,
which as it were touches the entity and tries to recover the forms and as
it were announce them and introduce them into the soul, like a guide, or
usher. After that, () supposition (hupolêpsis, defined by Aristotle DA III.
, b as including opinion) of the opiniative sort (doxastikê) receives
what has been brought in, names it and inscribes it through words (logos)
in the soul. The third after this () is a faculty that copies the distinctive
qualities (idiômata) and is genuinely pictorial or plastic, namely, imagina-
tion (phantasia) which is not satisfied with the form produced by naming
and inscribing, but is like thosewhodescry people coming to shore, orwho
scrutinise matching identity tokens, and work out the exact details of the
likeness. In this way imagination also works out (eklogizesthai) the entire
structure (morphê) of the thing andwhen in this way itmakes it exact, then
it deposits the form in the soul. And this is the concept (ennoia).

[, ]When the concept has been installed and firmed up, the disposition
of scientific knowledge (epistêmê) is installed. From this, like light kindled
from a leaping fire, nous appears like exact vision for assailing true reality.

[, ] The soul began () through the grasping and learnt the form
embedded in matter, then () accepted through supposition that this, the
revealed, is the same as what revealed it, and then () through imagination
worked out by making a copy that the external thing was like the copy.
And it () passed through the concept to the universal for the immaterial
depositing of the form.

[, ] After the depositing, scientific knowledge has acquired a firming
up through concentration epibolê and receives nous which concentrates in
a pure and then universal state. And that is why there comes to be nous of

15 I have based the following translation on Tarrant () with my own variations.
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that of which there is also scientific knowledge and a concept, [that is,] of
the form which supplies all the structure to matter. …

[, –] But reason (logos) by acting in a formal way without matter, finds
all that is being discriminated, and as having the form exactly in itself,
contemplates [the form of] what is being investigated in a more exact state
than it has in perceptible objects. Thence reason also adds what is missing
from the form and straightenswhat is crooked. It could not do that without
possessing the form first. RRKS

(T) Proclus in Eucl. I, , –, :
Imagination (phantasia), by virtue of its formative movement and by
having its existence along with and in the body, produces impressions
that are always particularised and divided and possess shape, and every-
thing it cognises has this kind of existence. That is why someone has not
shrunk from calling it passive intellect. Yet if it is intellect, how could it
be other than impassive and immaterial? But if its activity is accompa-
nied by being affected (pathos), how could it be rightly called intellect any
longer? Indeed, impassivity is the hallmark of intellect and the intellec-
tive nature, whereas the possibility of being affected is far removed from
a being like that. But in my view he wanted to emphasise its intermediate
position between the highest and the lowest types of knowledge, and there-
fore he called it both ‘intellect’, because of its resemblance with the highest,
and ‘passive’ because of its kinship with the lowest. For, on the one hand,
cognitions that are without any shape or form contain the objects of intel-
lection within themselves and their activity is self-directed [i.e. directed
towards themselves]. They are one with the objects of their cognition and
free of any impression or affect (pathos) reaching them from the outside.
The lowest types of cognition, on the other hand, work through the sense
organs, and they aremore like affects (pathêmata), receiving their informa-
tion [i.e. knowledge and opinions] from the outside and moving passively
along with their objects. Such are sense perceptions, which ‘arise out of
violent affects (pathêmata)’, as Plato says [Tim.  a]. JO

(T) Philoponus(?) In DA III, , –:
Plato is the person who thinks that the intellect of children is dispositional
and has rational accounts of things, not Aristotle. But Plutarch thinks
that Aristotle too says this. How can he not be speaking falsely when
Aristotle refutes him? He [Aristotle] says that the intellect of children is
like a writing tablet on which nothing is written, because it is suitable
(epitêdeios) for receiving the rational accounts of things but has not already
actually received them. Alexander and Plutarch, then, err both severally
and together. So now let us say what is true. It should be known that we
are of the opinion that intellect is always form. For the intellect of children
is form, potentially receptive of forms, and insofar as it is form it is not
potential, as Alexander thinks, but insofar as it is potentially receptive of
forms it does not have the rational accounts of things, as Plutarch thinks.

WC
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(T) Philoponus in de Intellectu pp. – Verbeke (CLCAG),ms. lines
–:

[, ] But to this it may be replied that we ought to interpret what
Aristotle says here carefully and thoughtfully with regard to his whole
thought and to what he says everywhere about the intellect. If we have
shown a thousand times over, quoting Aristotelian texts, that he wants the
rational soul to be separate and immortal, it is plain that even if he here
likens it to an uninscribed thing we write on, he does not mean that it has
forms in potentiality in the first sense (the sense in which semen is a man
in potentiality). But a certain latitude (latitudo)must be recognised in both
meanings of ‘potentiality’. For we say that prime matter is in potentiality
a man, and also the elements and semen and all the things which are in
potentiality in the first sense, that is, by virtue of suitability; but they are not
in potentiality in the same way but some are closer to the thing and some
more remote. A similar latitude, then, must be recognised in connection
with potentiality in the second sense, i.e. by way of disposition. Both the
sleeping geometer and the one who is awake are said to be [one who
knows] in potentiality, but the waking geometer is closer to the actuality;
and the geometer who is asleep or drunk because he is held down by sleep
or intoxication, resembles the man who does not have the disposition at
all. So in the same way even if he says the soul resembles an uninscribed
thing you write on, he calls it this because of the holding down of cognition
by the passions, which makes it seem as if it did not have forms at all. And
when it has already become a knower he still calls it ‘in potentiality’. For he
says: ‘When it becomes particular things as one who knows in actuality is
said to [even then it is in potentiality in a way]’ [Aristotle DA III , b–
].

[, ] That he means it to be everlasting and immortal he has said
plainly before more than once, and he now pronounces it to be separate
from all matter. And a little later he again plainly says it is immortal.
But these earlier words are sufficient: ‘Concerning the intellect and the
contemplative capacity the position is not yet clear; but this seems to be a
different sort of soul, and it falls to this alone to be separated as thatwhich is
everlasting from that which is destructible [DA II , b]’. And later he
says that just as the sunmakes colours which are in potentiality, i.e. colours
at night, to be colours in actuality [DA III , a–], so intellect which
is in actuality, i.e. the teacher’s intellect and the Divine Intellect, makes
intellect in potentiality intellect in actuality.

[, ] The Philosopher’s meaning is plain from the model itself. Just
as the rising sun does not provide existence for the colours, but makes
manifest colours which exist there but are not evident, and does not make
them to be colours (for they were just as much colours during the night),
but makes them visible, so intellect which is in actuality perfects intellect
which is in potentiality and brings it to actuality not by putting into it forms
which are not there, but by bringing to light forms which are non-evident
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and hidden because of the state of swoon which is the effect of birth. And
it is this that he calls ‘potentiality’ in the first sense. For there is a difference
between the geometerwho is in a cataleptic swoon thoughhe still possesses
[knowledge] dispositionally, or who is asleep, and one who is in none of
these conditions but is not exercising the disposition; the one has both
the disposition and the actuality hidden and is not capable of functioning;
the other functions when he wants without being impeded by anything.
The intellect which enters the world of becoming is like a person asleep or
delirious. WC

(T) Iamblichus ap. ‘Philoponum’ In DA III, , –:
Iamblichus says: ‘And see that he says “writing tablet [Aristotle DA III ,
a]” and not “sheet of papyrus”. For it is not called a ‘writing tablet’ if
it does not have written letters on it. He says this meaning that the souls
of children, which are potential intellect, have the accounts of things. So if
he likens it to a writing tablet, clearly it has accounts of things, just as the
writing tablet has written letters. If he calls it “on which nothing is written”,
it stands for “ill written” because it has faint, non-evident written letters, as
also we say of a tragic actor with a bad voice “He has no voice”. So Aristotle
too (says he), like Plato, is of the opinion that objects of intellect are in the
soul and accounts of all things, and that there is recollection, not learning.’
He says this to show that Aristotle too is of the same opinion as he. WC

(T) Alcinous Didaskalikos Ch. , , –:
This latter [reason (logos)], too, has two aspects: one concerned with the
objects of intellection, the other with the objects of sensation. Of these, the
former, that concerning the objects of intellection, is science (epistêmê) and
scientific reason (epistêmonikos logos), while that concerning sense-objects
is opinion (doxa), and opiniative reason (doxastikos logos). JD

(T) Alcinous Didaskalikos Ch. , , –, :
Opinion is the combination of memory and perception. For when we first
encounter some perceptible, and from it we get a perception, and from that
a memory, and later we encounter the same perceptible again, we connect
the pre-existing memory with the subsequent perception and say within
ourselves ‘Socrates!’, ‘Horse!’, ‘Fire!’, etc. And this is called opinion (doxa)—
our connecting (suntithenai) the pre-existing perception with the newly
produced perception. DNS

(T) Syrianus In Metaph. , –,  (Kroll):
Therefore, by saying that there are many ways in which these things
[numbers, lines, figures, points] are, we bring to light both their being and
their substantiality. For even in the sensible works of nature one could see
figure, number, physical surface and its limits; in addition, these things
are established also in our imagination and opinion, either being grasped
by means of abstraction from the sensibles, as he [Aristotle] prefers, or in
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our judgement being perfected by the substantial forms of the soul. Thus
these things in imagination and opinion (phantasta, doxasta) participate
in being, but are not substances; that is why they might also fall under
quantity rather than quality or any other category; but the substantial
concepts (ousiôdeis logoi) of soul which contain these things are already
substances. But if someone might also see their models in intellect and in
the intelligibles, one could view number, figures and magnitude itself as
counted amongst the very first substances. GBe

(T) Syrianus In Metaph. , – (Kroll):
But one might wonder at Aristotle who even in these cases of succession
puts the universals on the same level as the mathematicals; for as the
universals are, so the mathematicals are, too. In reality both are in the
substantial formal principles (logoi [concepts]) of the soul but according to
him they are in the sensibles and in the concepts (epinoiai) which abstract
the common natures (koinotêtes) from the sensibles. RRKS

(T) Syrianus in Metaph. , –:
Generally one should bring against his [Aristotle’s] whole theory, both
() that we have not seen among the sensibles every geometrical shape
or every number that the mathematical sciences deal with, and () that
it is impossible to employ such precision (akribeia) on what is grasped
from sensibles. If it is claimed that we supplement what is lacking in them
and make them more precise and consider them in that condition, it is
necessary to state first where the capability to perfect them comes from.
We cannot find another more truthful explanation than the one stated by
the ancients, viz. that in virtue of its essence the soul has preconceived
(prolambanein) the concepts (logoi) of everything.

Moreover, if we add something to abstractions from sensibles, we shall end
up making them not more precise and truthful but rather more fictitious.

FDH

(T) Proclus In Eucl. I, , –, :
In the first place, if we say that mathematical forms (eidê) are derived from
sense objects—that the soul, from seeing material circles and triangles,
shapes in herself the later-generated (husterogenôs) form of circle and the
form of triangle—whence come the precision (akribeia) and certainty that
belong to our concepts (logoi)? Necessarily either from sense objects or
from the soul. But they cannot come from sense objects, for then there
would be far more precision in sense objects than there is. They come
therefore from the soul, which adds perfection to the imperfect sensi-
bles and precision to their impreciseness. For where among sensible things
do we find anything that is without parts, or without breadth, or without
depth? Where do we see the equality of the lines from centre to circum-
ference? Where the fixed ratios (logoi) of the sides? Where the rightness
of angles? Do we not see that all sensible things are confused with one
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another and that no quality in them is pure and free of its opposite, but that
all are divisible and extended and changing? How, then, shall we get the
stable substance which unchangeable principles have, if they are derived
from things that are ever changing from one state to another? For it is
admitted that anything which results from changing beings receives from
them a changeable character. And how can we get the precision of precise
and irrefutable forms (eidê) from things that are not precise? For whatever
yields knowledge that is steadfast has that quality itself in greater degree.

[, ] We must therefore posit the soul as the generatrix of mathematical
forms (eidê) and concepts (logoi). And if we say that the soul produces
them by having their patterns (paradeigmata) in her own essence and that
these offspring are the projections (probolai) of forms previously existing
in her, we shall be in agreement with Plato and shall have found the truth
with regard to mathematical being. If, on the other hand, she weaves this
enormous immaterial fabric and gives birth to such an imposing science
without knowing or having preconceived (proeilêphuia) these concepts
(logoi), how can she judge whether the offspring she bears are fertile or
wind eggs [PlatoTheaetetus  e;  d], whether they are not phantoms
instead of truth? What canons could she use for measuring the truth in
them? And how could she even produce such a varied mass of concepts
without having their essence (ousia) in herself? For thus we should be
making their being (hupostasis) come about by chance, without reference
to any standard. If, therefore,mathematical forms (eidê) are products of the
soul and the concepts of the things that the soul produces are not derived
from sense objects, mathematicals are their projections (proballesthai),
and the soul’s travail and her offspring are manifestations of eternal forms
(eidê) abiding in her. GM

(T) Proclus In Parm. , –; –:
In demonstrations and definitions the particular must be entirely subor-
dinate to the universal and the definition. Definitions of common features
in particulars do not comprehend the particulars as a whole. (…)

If we are, then, to discover the definition which will serve as the principle
of a demonstration, the definition must be of an entity of such a sort as
to comprehend everything more particular than itself. Such things are
the forms (eidê) in us, and not those inherent in particulars. Therefore,
if these are abolished, definition will no longer be possible. So the science
of definition will disappear, along with that of demonstration, departing
from the range of human thought. Furthermore, following on these, the
science of division will become a mere name; for divisions do nothing
other than distinguish the many from the one, and separate off those
things preexisting in a unified manner in the whole into their proper
differentiae, not adding the differentiae fromwithout, but viewing them as
being within, in the genera themselves, dividing off the species from one
another. Where, then, would be the task of this science, if really-existent
forms were not present in us? FDH
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(T) Simplicius In Phys. , –:
This, then, is the way Alexander explained [it], wishing the universal and
the cognition of the universal to be assembled (sunagesthai) from the
particulars, and he said that it was stated that ‘it somehow knows the
particulars through the universal [knowledge]’ as a sign that the cognition
of the universal is assembled (athroizesthai) by means of the particulars,
since the universal knowledge is of each of the things [falling] under the
universal (and it has been assembled from these), for the particulars are
comprehended in the knowledge of the universal, on the grounds that that
[knowledge] comes to be from them and in dependence on them.

[, ] On the other hand, if it is not possible for universals to be
assembled (sunagesthai) from particulars, since those are infinite, nor
for the cognition in the sensory and imaginative [parts] to be capable
of bringing scientific understanding into existence in the intellect, [this
cognition] being much inferior to [scientific understanding, which is]
superior, one must rather, I think, explain in a simpler and truer way
what has been stated by Aristotle. The intellect always has knowledge of
the universals in actuality (whether ready to hand (prokheiron) or not),
but of the particulars [only] potentially. Whenever perception strikes the
particular, at that time, then, the intellect actually knows (ginôskei) the
particulars through the universal. ‘For an individual human being is a
human being too’, as [Aristotle] himself stated elsewhere [Cf. APo. II ,
a–b] For this reason too he added the ‘somehow’ (pôs [b. It
is not clear whether Simplicius here read Aristotle as saying ‘particulars
are somehow known by the universal’ or ‘the universal … somehow… by
particulars’]), because the cognition of the universal is not on the same
level as that of the particular; rather, the particular is known (ginôsketai)
‘through the universal [knowledge]’ because the particular is encompassed
by the universal. CH

(T) Olympiodorus In Phaed., Lecture ., lines – (Westerink):
The second argument is that the approximate must be preceded by the
precise (akribes), and the vague rough and ready (amudrês, holoskherês) by
the well-defined, and the forms (eidê) in this world are not exact (precise:
akribês): two magnitudes that are equal will remain so when a quantity the
size of a grain of sand is added or removed [b–c]. Since, however, these
arguments prove the existence of Ideas (ideai) no less than that of concepts
(logoi) in the soul, let us give some additional proof of the existence of
such concepts in the soul. If the human soul distinguishes between forms
(eidê) in this world and calls the one more beautiful, the other less so, it
evidently pronounces these judgements by referring to a certain standard
and a certain form; it could not distinguish between things of which it does
not have the concepts within itself. We should not believe the Peripatos
[Ar., APo. II , b] when it declares that we discern these things by
means of something called the capacity of judgement (kritikê): the human
soul does not act by mere natural instinct (phusikôs), as a spider makes its
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web. Besides, if it makes additions and passes from one thing to another,
it must evidently have certain forms within itself, otherwise there would
be no question of passing on to other things, or of supplying deficiencies,
without such forms; aman who sees Socrates’ portrait without having seen
Socrates before cannot go beyond the portrait. Lastly, if the soul aspires to
the knowledge of exact (precise: akribês) forms and its aspiration is not
in vain, the cause of this longing can only be the presence in it of forms,
which it tries to learn. LGW
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Christoph Helmig*

. Proclus, a Neoplatonic Student of Aristotle1

Proclus’ interest in Aristotle can already be traced back to the time
when he studied in Alexandria under a certain Olympiodorus.2 As we
learn from his biographer Marinus, the Neoplatonist must have been
a brilliant student with an exceptional memory.3 For, coming from a
lecture, Proclus could literally repeat everything thatwas said there.What
is more, he easily learned by heart all of Aristotle’s logical writings,4
although these works are, as Marinus underlines, rather troublesome for
their readers. Later, after his arrival in Athens, Proclus, together with

* I am much indebted to Prof. Carlos Steel (Leuven) for his comprehensive criticism
and constructive remarks on an earlier version of this paper.Moreover, I wish to thankDr.
Guy Guldentops (Leuven) and Prof. Richard Sorabji (London) for important suggestions
and corrections. The passages from Syrianus Prof. Sorabji discusses in his article in this
volume indicate that a considerable part of Proclus’ criticism goes back to his teacher. On
Proclus’ philosophy in general see now Helmig/Steel ().

Since the original version of this contribution was already written in , some
years before Carlos Steel’s new edition of Proclus’ Commentary of Plato’s Parmenides
(OCT, –) was published, I am still quoting the text after Victor Cousin’s old
edition (2). Nevertheless, I would like to expressmy indebtedness to Steel’s significant
editorial achievement that has definitely replaced Cousin’s efforts.

1 Cf. the fundamental remarks by Saffrey (), –.
2 Marinus, Vita Procli §, – (Saffrey/Segonds). The reader should also refer to

the excellentNotes complémentaires by Saffrey, Segonds and Luna.
3 Marinus, Vita Procli §, – (Saffrey/Segonds).
4 Marinus, Vita Procli §, – (Saffrey/Segonds). The logical writings of Aristotle

(τ� �Αριστ	τ
λ	υς λ	γικ� συγγρ�μματα) comprise the whole Organon: Categories, De
Interpretatione, Analytica Priora and Posteriora, Topics and Sophistical Refutations. Hadot
() has investigated the classification of the writings of Aristotle among the Neopla-
tonists and the order in which they were usually studied; for the logical works cf. ibid.,
–.
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Syrianus, had a close reading of Aristotle’s De anima and Plato’s Phaedo
under the supervision of Plutarch of Athens.5 After Plutarch’s death,
Syrianus and Proclus even read the whole of the Aristotelian corpus
together in less than two years.6 Much of the criticism of Aristotle that
Syrianus and Proclus share may go back to these discussions.

It is, I think, remarkable that Marinus lays such an emphasis on
Proclus’ knowledge of Aristotle, while we are comparatively less well
informed when it comes to Proclus’ studies of the Platonic dialogues,
although he must have known most of them, if not all, from memory.
One possible explanation is certainly that Marinus wants to show that
Proclus’ paideia was in accordance with the Neoplatonic curriculum
where Aristotle was studied as an introduction to Plato. However, it is
very unlikely that Proclus would have started to read Plato only after he
had read all of Aristotle.

Be that as it may, from the evidence Marinus reports one can safely
infer that Proclus’ familiarity with Aristotle must have been astounding.
Therefore, it is very likely that Proclus composed several commentaries
on Aristotle’s works. The evidence, however, is so scarce that Beutler
in his monographic treatment of Proclus in Pauly-Wissowa’s “Realency-
clopädie” did not mention a single commentary on Aristotle in his oth-
erwise comprehensive list of extant and lost Proclean works.7 This was
later corrected by L.G.Westerink, who in the preface to his edition of the
Anonymous Prolegomena to Platonic Philosophy collected the remains of
an Introduction to the Categories and of commentaries on De Interpreta-
tione, and on the Prior and Posterior Analytics.8 As we have seen, all of
these works Proclus had learned by heart as a young student. Moreover,
asWesterink points out, there is evidence for aCommentary on Porphyry’s
Isagoge.

That the Posterior Analyticswere of special interest to Proclus becomes
clear from the comparatively numerous instances where the Neoplato-
nist—directly or indirectly—refers to this work and quotes from it. In
the wake of his teacher Syrianus,9 it is first and foremost the basis of
Aristotle’s system of sciences that is criticised by Proclus, and here more

5 Marinus, Vita Procli §, – (Saffrey/Segonds).
6 Marinus, Vita Procli §, – (Saffrey/Segonds).
7 Beutler (), –.
8 Westerink (), xii with note . Cf. also Saffrey/Westerink (), lv and Reale

(),  and .
9 On Syrianus’ criticism of Aristotle see now Helmig ().
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specifically the very foundation of this system, namely Aristotle’s theory
of concept formation. In the last chapter of the Analytica Posteriora it is
stated that the starting points of syllogism (συλλ	γισμ�ς) and scientific
demonstration (�π�δει�ις), which themselves are indemonstrable and
immediate, are instilled bymeans of an inductive process (�παγωγ�) that
starts from sense perception. Thus, these first principles are ultimately
derived from sense perception.

. Proclus, a Neoplatonic Critic of Aristotle

For Proclus, as with Syrianus, such a theory is untenable. Although sense
perception naturally plays a role in his epistemology, it cannot be the
source from which all principles of science derive.10 True science cannot
be based on sense perception. Consequently, the concepts derived from
the objects of the senses Proclus terms hysterogenê (�στερ	γεν�) or later
in origin/later-born, thus indicating that they are not prior to the sensible
realm—as true causes or principles would be—but derived from it and
thus posterior. As will become clear shortly, it is central for Proclus’
criticism of Aristotle to distinguish two kinds of hysterogenes-universal.
For the Neoplatonist does not deny that we form concepts from sense
perception. Compared to Aristotle’s account, however, Proclus explains
the process in an entirely different way.

Although the term �στερ	γεν
ς in the sense of ‘later-born concept’
does not occur in Aristotle’s extant works,11 Proclus points out that
Aristotle refers to it in DA I , b–:

10 In Alc. , –: “It is clear that the souls do not gather/collect their knowledge
from the sensible objects, and they do not find the whole and the one in partial and
divided things, but that theyproject their knowledge from inside and correct the imperfect
character of the appearances.”

11 In Aristotle the term �στερ	γεν
ς occurs several times, mostly in his biologi-
cal writings, cf. Bonitz’ Index Aristotelicus. There it carries the meaning “not appear-
ing until after birth” (LSJ s.v. ). There is, moreover, a passage in the Metaphysics (N ,
aff.), where Aristotle investigates whether the good and the beautiful are among
the first principles: they are either �ρ�α� or �στερ	γεν� (“appearing after the first prin-
ciples”, N , a). This latter passage comes close to Proclus’ use of �στερ	γεν
ς
in the context of concept formation, since also for him the later-born universals do
not constitute the visible things and are not their causes. They are derived from them
and are thus only “appearing after the sensibles”. For a collection of passages that illus-
trate the use of �στερ	γεν
ς in the Neoplatonic tradition cf. Westerink (), 
n. .
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(T) In discussing this point Aristotle sometimes says that “animal” is
either nothing or a concept of later origin [DA I , b–: the Aris-
totelian text has hysteron, which Proclus interprets as hysterogenes],12 and
sometimes that it is either nothing or that it exists in the individuals [APo.
I , a].13

However, according to Proclus, both possibilities, that is that an ‘ani-
mal’ is a concept of later origin or that it exists only in the particulars,
are excluded by the Platonic formula auto kath’ hauto (α τ! κα"’ α�τ�).
This formula, which Plato used to characterise the transcendent Forms,
Proclus explains as follows. According to the Neoplatonist, α τ� distin-
guishes the transcendent Forms from thoughts/concepts (�νν	�ματα),
since a thought always refers at the same time (συνανα#
ρει)14 also to
its objects, that is it cannot be independent from them.15 A thought—at
least on the levels inferior to intellect—presupposes an object different
from itself. As Proclus puts it, a thought is of others, in that it has things
other than itself as its objects, and it originates from them.16 Moreover,
with kath’ hauto Plato, as Proclus explains, distinguishes the transcen-
dent Forms from the Forms in the individuals. These immanent Forms
are in something else (�ν $λλ%ω) and not by themselves. Hence Forms are
neither concepts nor are they only immanent in their participants. The
passage just quoted clearly shows that Proclus’ criticism of the hystero-
genes is not directed against a Peripatetic interpretation of Aristotle,17

12 It seems that in the manuscript tradition the reading �στερ	γεν
ς does not exist,
and it is not very likely that Proclus’ text would have given it. Thus Proclus is not
quoting Aristotle literally here, but interprets the Aristotelian text explaining &στερ	ν
by �στερ	γεν
ς. Likewise Alexander of Aphrodisias, Quaestio , , Themistius, In de
anima , –, , and Philoponus, In de anima ,  interpret the passage, like Proclus,
in a conceptualist manner. Philoponus, for instance, writes: '�ει [sc. (%)	ν] γ�ρ τ*ν
�π�στασιν �ν τ%) ν	ε+σ"αι, ,ς μ
ντ	ι κα"’ α�τ! �#εστηκ!ς 	 δ
ν �στι.

13 In Parm. II , – (Cousin): περ. / κα. 0 �Αριστ	τ
λης διατρ�1ων π	τ2 μ
ν
#ησι, τ! ()	ν 3 	 δ
ν �στιν 3 �στερ	γεν2ς, π	τ2 δ2, 3 	 δ
ν �στιν 3 �ν τ	+ς κα"’
4καστα.

14 συνανα#
ρω here means ‘to bring up together with itself ’, ‘to refer to at the same
time’, cf. LSJ s.v. II. It occurs only twice in Proclus, the second passage being In Alc. ,
.

15 For the argument that a thought is always a thought of something cf. already Plato,
Parm. bff. The passage is situated in an argument that may be considered the first
refutation of conceptualism. For a more recent analysis of the argument see Helmig
().

16 In Parm. II , – (Cousin): $λλων 5ντα [sc. τ� �νν	�ματα] κα. �π’ $λλων.
17 Elsewhere Proclus does not mention Aristotle, but talks about the Peripatetics in

general: In Parm. III , – (Cousin): Κα. τ	7τ� �στιν 8περ 	9 �κ τ	7 Περιπ�τ	υ
#αντα(�μεν	ι τ! �στερ	γεν2ς ε;δ	ς "ρυλλ	7σιν.
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but against Aristotle himself. Before I shall turn to Proclus’ arguments
against Aristotle’s theory of concept formation, it is necessary to give a
more detailed account of the meaning of hysterogenes in Proclus.

. Platonic and Aristotelian Concepts

.. Proclus on the Twofold Nature
of the Hysterogenes in the Soul

At first sight, it seems natural to assume that hysterogenes18 in Proclus
carries an exclusively negative connotation. In an epistemological con-
text, the word normally signifies something that is ‘later-born’ or later of
origin, more specifically a concept/universal that comes into being in the
soul as the result of an ‘abstraction’ from or a ‘collection’ of sense-data.19
In Neoplatonism, such a concept is to be contrasted with the rational
reason-principles (λ�γ	ι) in the soul, which the soul possesses from eter-
nity. After every new embodiment, these logoi are, however, ‘obstructed’
due to the troublesome process of the soul’s descent and conjunctionwith
a body.Thus, the soul is not conscious of them.Therefore it is the goal of
the ‘epistemological development/progress’ of the soul to become once
again aware of these innate reason-principles.20As can be expected, Neo-
platonists like Syrianus or Proclus mostly use hysterogenes in a pejorative
or anti-Aristotelian sense.21 For them it signifies a concept or universal
that is exclusively derived from sense perception. It should be noted that
this usage of the term is by far the most frequent, and in this sense hys-
terogenes is the object of criticism of both Syrianus and Proclus; in what
follows I shall focus on Proclus’ criticism.

There is, however, a small number of passages in Proclus and Hermias
of Alexandria, where the term is used in a positive, that is, ‘Platonic’ or

18 The word occurs in different forms. In what follows I concentrate on the usage of
the word in Syrianus and Proclus. One can find τ! �στερ	γεν
ς used as a noun, but the
word also figures as an adjective with words like λ�γ	ς, ε;δ	ς, ε<κ=ν, κα"�λ	υ, κ	ιν�ν,
ν�ημα, 'νν	ια, #�ντασμα. In this sense, it can also signify a specific concept, e.g. (%)	ν
�στερ	γεν
ς (Proclus, In Parm. II ,  [Cousin]) or �στερ	γεν*ς �ρι"μ�ς (Proclus,
In Tim. III , ). Moreover, also the adverb �στερ	γεν)ς exists, cf. Proclus, In Eucl. ,
; , ; In Tim. III ,  and Eustratius, In EN , .

19 For these two modes of deriving a concept cf. below in IIIa.
20 Such a process is illustrated by Hermias, In Phaedr. , ff., cf. Helmig (),

–.
21 In Syrianus’Commentary on theMetaphysics�στερ	γεν
ς occurs  times, but none

of these passages betrays a positive usage of the word.
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‘Neoplatonic’ sense.22 Such a usage can best be illustrated by the following
texts by Proclus:23

(T) The Forms that are more comprehensive, more unified, and more
potent causes (α<τι=τερα) he [sc. Plato] has called genera, saying, obvi-
ously, that they are other and different from the forms of later origin
(�στερ	γεν�) and from the forms in the individuals. For these are images
(<νδ�λματα) of the former [sc. of the transcendent Forms].24

(T)Theuniversals/concepts of later origin (�στερ	γενε+ς [sc. λ�γ	ι]) are
images of the reason-principles in the soul, since they are not engendered
from the manifold of sensible objects.25

(T) Moreover, the universal in the many (κα"�λ	υ �ν τ	+ς π	λλ	+ς) is of
lesser account than every individual. For, every individual possesses many
additions and accidental qualities, whereas the hysterogenes comprehends
each of the many.That is why it is predicated of each of them and the whole
individual is in the universal.26

(T) This [sc. the hysterogenes], therefore, has its being from somewhere
else [sc. and not from the sensibles], and it is from elsewhere that it has
received this potency of a Form to comprehend each individual. And it
is of such a Form that it is an image and it originates in doxa, whenever
by means of recollection from the sensible things its inner cause [sc. the
respective psychic logos] is stirred up/awakened.27

All these texts betray a positive attitude towards the universal of later
origin (�στερ	γεν
ς), which clearly contradicts Proclus’ attested usage
of the word elsewhere. How can this be explained? The last three above-
mentioned passages stand in an anti-Aristotelian context. They figure as
parts of a long argument that claims that the formation of concepts in the
human soul cannot be explained without the innate reason-principles.
Concept formation presupposes innate knowledge and recollection (al-
ready mentioned in T). This is the fundamental difference to Aristo-
tle, who does not assume the existence of these reason-principles in the

22 For the distinction between Aristotelian and Platonic concepts, I follow Sorabji
(a), –, Sorabji (b Sourcebook Logic), –; –; –, and
Sorabji (c Sourcebook Psychology), –.

23 Texts []–[] will be analysed in more detail below (IIc).
24 In Parm. II , – (Cousin). I follow Morrow/Dillon here, who translate at

In Parm. II ,  $λλα δ� τινα, while Cousin’s edition has �λλ� δ* τ�να. Moerbeke’s
Latin translation (alia itaque quaedam) confirms the translation ofMorrow/Dillon. From
Steel’s new edition it appears that the reading of the mss. is in fact δ�.

25 In Parm. IV , – (Cousin).
26 In Parm. IV , – (Cousin).
27 In Parm. IV , – (Cousin). For �νακινε+ν in the context of recollection cf.

already Pl.,Meno c.
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human soul. However, Proclus shares with Aristotle the view that our
soul acquires concepts. Moreover, for Proclus these acquired or derived
concepts coexist with the innate reason-principles of the soul. In contrast
to concepts that are empirically derived (‘Aristotelian’ concepts) Proclus
has no special technical term for his ‘Neoplatonic’ acquired concepts. As
will be explained in detail below, sometimes he terms them objects of
doxa in order to distinguish them from #αντ�σματα, that is, concepts
which are solely derived from sense perception (cf. below in IIa). Proclus
can, however, also call them later in origin (�στερ	γεν�), thus stressing
both that they are derived and at the same timemore comprehensive than
‘Aristotelian’ concepts.

In conclusion,whenever Proclus uses hysterogeneswith a positive con-
notation to signify derived ‘Platonic’ or ‘Neoplatonic’ concepts, he does
so against the background of his criticism of Aristotle, who according to
Proclus already speaks about the hysterogenes inDe anima I , b–.28
Proclus shares the view that such a Platonic concept is derived and there-
fore of later origin. In contrast to Aristotle, however, the ‘Neoplatonic’
concept is not exclusively derived from the sensibles, but is an image of
the innate reason-principles which comes into being when by means of
sense perception the process of recollection is instigated. Thus, although
the concept is derived it is not derived from the sensibles, but depends
on the innate reason-principles in the soul. Since in both Aristotle and
Proclus such a concept is derived, it can—as a ‘Neoplatonic’ concept—be
called a concept of later origin or hysterogenes.The samepositive usage of
hysterogenes can be observed in Hermias’ Commentary on Plato’s Phae-
drus. At In Phaedr. ,  theNeoplatonists contrasts the imperfect sen-
sible things with the universal and precise (�κρι1�ς) logos of later origin
(�στερ	γεν�ς).

In what follows, I shall analyse the different arguments Proclus brings
forth to demonstrate that the (Aristotelian) concepts of later origin ()
cannot be the basis for science and knowledge and () that a true concept
is not derived from sense perception, but that it must be an image of the
innate reason-principles in the soul. First, I shall analyse a text from the
fourth book of Proclus’ Commentary on Plato’s Parmenides that contains
a long digression on the topic.29 Next, I shall compare this text with other
parallel texts of the same author, especially with arguments from the

28 Cf. In Parm. II , – (Cousin), and above p. –.
29 In Parm. IV , –,  (Cousin). See already Steel (). In what follows, I am

in many respects indebted to his analysis.
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first prologue of his Commentary on Euclid. These analyses will provide
evidence for the thesis that Proclus’ criticism is directed against Aristotle
and more specifically against Posterior Analytics II .

.. Concepts Cannot Solely be Derived from Sense Perception

I.The Vague/Faint Nature of the Concepts of Later Origin
Proclus argues that the universal of later origin is more vague/faint (�μυ-
δρ�τερ	ν)30 compared to the many instances from which it is derived,
since it is over/on them (�π’α τ	+ς) and not before them (πρ! α τ)ν).31
Note that the description of the abstracted universal as being over a group
of instances is taken directly from the first part of Plato’s Parmenides.32
Proclus’ argument implicitly makes use of the principle that every true
cause, being ontologically prior, is more potent andmore comprehensive
than its effect.33 Moreover, to know a thing is to know its cause. But if the
later-born universal is derived from the sensible things we cannot know
them by means of it, since it is caused by and depends on the sensibles
and not vice versa.

Parallel to this argument, Proclus says at In Parm. IV , –,
 (Cousin) that the hysterogenes is only over the many (�π. τ	+ς π	λ-
λ	+ς). According to him, a universal that is abstracted by looking at
(�π�1λεψις—again an idea Proclus borrows from the Parmenides)34 the
common element in themany things is just a phantasma or a katêgorêma
(predicate) and only exists because it is predicated of amanifold of things.

30 For this use of �μυδρ�τερ	ν in the same context cf. In Eucl. , .
31 Cf. already Syrianus, Inmet. , ff. Considerably later, the argument is repeated by

the Byzantine philosopher Eustratius (th/th century ad), In EN , –: ε< γ�ρ
κα. @Αριστ	τ
λης περ. τ� �� �#αιρ
σεως λ
γει τ*ν μα"ηματικ*ν καταγ�νεσ"αι, �λλ�
τ	7τ	 	 κ Aρεσκε τ	+ςΠλατωνικ)ςπερ. τ	7τ	 δ	��(	υσι, δι�τι τ� �� �#αιρ
σεως τ)ν
α<σ"ητ)ν �στι κα. #υσικ)ν �ε�ρ	να,,ς �� α τ)ν τ*ν γ
νεσιν '�	ντα κα. �στερ	γεν)ς
α τ)ν �#ιστ�μενα.

32 Pl., Parm. c.
33 Proclus, Elem.Theol. §, §, §§–.
34 Cf. Pl., Parm. a, where Plato uses the phrase �π. π�ντα <δε+ν. It is rewarding to

quote Waddell’s () observation ad loc.: “�π. π�ντα with <δε+ν does not seem to be a
common phrase with Pl[ato]; L. and S. quote Iliad XXIII,  <δBν �π. 	Cν	πα π�ντ	ν.”
It seems that �πι- here has the force of an over-view or a generalisation. It is not a detailed
observation but rather a generalisation through sight.The same force of �πι- can, I think,
be found in words like �πιλ	γισμ�ς, for which cf. Plotinus, I  [] , ff.
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II. Concept Formation Cannot be Explained Without the Ousiôdeis
Logoi in the Soul
While argument I was of a rather general nature, the following arguments
all show that concept formation presupposes the innate reason-principles
in the soul (	 σι=δειςλ�γ	ι). As will become clear as the article proceeds
this is the fundamental difference between a Neoplatonic account of
concept formation and an empiricist version of concept formation, as it
is expounded in the last chapter of the Posterior Analytics.

IIa. Only Human Beings Can Form Concepts—True Concepts of Later
Origin (Hysterogenê) are Objects of Doxa35
Only human beings are able to form concepts, since their souls are ratio-
nal and they possess the essential reason-principles (	9 τ)ν πραγμ�των
λ�γ	ι /	 σι=δεις λ�γ	ι). Proclus takes as an empirical fact that non-
rational animals cannot form concepts, since they only use sense per-
ception, impulses, and imagination (α<σ"�σει �ρ�ται κα. Dρ
�εσι κα.
#αντασ�αις).

In what follows, we get a description of concept formation as Proclus
sees it. For the Neoplatonist a true ‘later-born’ concept is not derived
from sense perception, but comes into being when by means of sense
perceptionwe gain an opinative awareness of the innate λ�γ	ι of the soul.
According to Proclus the true concept is an object ofdoxa (δ	�αστ�ν). To
describe the process of concept formation he quotes Phaedrus b–c, a
passage that was of central importance to the Neoplatonic interpretation
of anamnêsis and concept formation:36 “to gather together into one in
thought what proceeds from a multiplicity of sense perceptions, and to
postulate as prior to the visible and separate individuals the one, identical,
and invisible concept/Form (ε;δ	ς).”

This argument makes use of the distinction Proclus draws elsewhere
between phantasia and doxa. While imagination is something a human
being shares with all other animals, opinion is already a faculty that
discriminates things (κρ�νειν). While imagination is the highest faculty
of the non-rational part of the soul, opinion stands at the lowest level of
reason.37 (I shall return to this distinction below.)

Now, if the human soul observes a common element in the many
sensibles, it does not derive this common element from the sensibles

35 In Parm. IV , –,  (Cousin).
36 Cf. Helmig ().
37 For the difference between #αντασ�α and δ��α in Proclus, cf. Lautner ().
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themselves. It is only able to observe such a koinon, because it possesses
the reason-principles of all things.

(T) For even as Nature possesses the power of creation of things of sense
by having reason-principles within it, and thus moulds and holds together
the objects of sense—by the power of the inner eye the outer eye, and
the finger likewise and all other parts of the body—so also that which
possesses the power of knowing them on the general level, by possessing
beforehand the appropriate reason-principles contemplates their common
properties.38 [transl. by Morrow/Dillon]

The text neatly shows to what extent epistemology and ontology are
intertwined in Proclus’ philosophy.The essential reason-principles in the
soul are not only the basis for our knowledge of the sensible realm; they
serve at the same time as the creative principles of all things. They are
handed down from the world soul to nature that produces the whole
of sensible reality. And since the human soul has a structure analogous
to the structure of the world soul it contains the same reason-principles
(Elem.Theol. §§–) by means of which the world soul, via nature,
produces all things and maintains their existence.

Moreover, coming back to the above-mentioned distinction between
phantasia and doxa, Proclus states that the common element derived
from the sensible things is only a phantasma and not an object of opinion
(δ	�αστ�ν).39 “It must remain the same, when taken within, as when
it was originally apprehended, in order that it may not become false
or ‘non-existent’, but it may not become anything more perfect.”40 Thus
sense perception itself and imagination do not serve as a criterion of truth
or falsehood for the information gathered from the senses.41 Imagination
is first of all receptive and not able to judge or correct the information
it receives. Doxa, on the other hand, is able to judge the incoming
information it receives from sense perception to a certain extent, since
it has access to the essential reason-principles in the soul.42 Imagination,
in turn, possesses only the capacity to further transform a sense image,

38 In Parm. IV , – (Cousin).
39 Cf. also In Parm. II ,  (Cousin) and Syrianus, In Met. , –. Both

passages, however, do not draw a clear distinction between #αντασ�α and δ��α. They
describe the abstracted universal as being constituted both by #αντασ�α and δ��α.

40 In Parm. IV , – (Cousin); translation Morrow/Dillon. Cf. the parallel in
Syrianus, In met. , –, the text is discussed and translated in Sorabji’s contribution,
p.  and , T.

41 For the λ�γ	ι as criteria for sense-perception cf. IIb.
42 This becomes clear, for instance, from In Tim. I , –; , – and , –

, , cf. Lautner (), ff.
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but this, according to Proclus, may lead to rather unpleasant effects, since
imagination may falsify the sense image or combine, for instance, the
image of a goat and a stag in order to produce the celebrated goat-stag
(τραγ
λα#	ς), which Proclus groups among those entities that are not.43

IIb.The Psychic Logoi as Criteria for Sense Perception and the Notion of
‘Supplying’
This category of arguments centres on the weakness and imperfection
of sense perception. It is most likely that they were systematically formu-
lated by Proclus in his lostCommentary on Plato’s Phaedo.44 In support of
this thesis several arguments can be adduced: first, the basic line of rea-
soning can already be found in Plato’s Phaedo, more specifically in the
argument from recollection (Phaedo e ff.). Second, in a passage where
Proclus sets out his arguments he explicitly refers to Plato’s Phaedo.45
Finally, in the Phaedo commentaries by Damascius and Olympiodorus,
we find the two Neoplatonists commenting on the crucial passage in a
way that comes close to Proclus’ treatment of the material. Both com-
mentaries can be used to clarify Proclus’ at times ratherminimal account.
Such a practice is in accordance withWesterink’s theory that both Dam-
ascius and Olympiodorus are heavily drawing on Proclus’ lost Commen-
tary on the Phaedo.46

It is one of the recurring themes of the Phaedo that sense perception
is not reliable.47 In the argument from recollection, it is pointed out that
the soul must have existed before it entered the body. For otherwise it
were difficult to explain that the soul possesses knowledge that it cannot
possibly have derived from sense perception or experience (�μπειρ�α).
Learning, it is said there with an allusion to the Meno, is recollection

43 Proclus’ next argument (In Parm. IV , – [Cousin]), which is a kind of
corollary to the foregoing one, aims to show that soul possesses the essential reason-
principles of all things. It is based on the Neoplatonic view, explained above, that Nature
contains the principles of all things and produces them. How is it possible, he asks,
that Nature produces all things by means of its reason-principles and norms, while soul
does not produce with psychic reason-principles and causes. Once again, we see the
interconnection between epistemological and ontological arguments. If Nature contains
the λ�γ	ι of all things this must a fortiori be true for soul, because from a Neoplatonic
point of view, soul is prior to Nature.

44 For the information we possess about this commentary cf. Beutler (), ;
Saffrey/Westerink (), lvi; and Westerink (), .

45 De prov. , –; the passage is discussed below.
46 Westerink (), .
47 Cf. Pl., Phaedo b–, quoted by Proclus, De prov. , –.
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(�ν�μνησις). For where do we get the notion of equality as such (per-
fect equality) from, if all appearances are imperfect, that is mixtures of
equality and inequality? The same holds true for all the other Forms.48

Proclusmakes it plain that the onlyway to explain thatwe, for instance,
possess a notion of perfect or pure equality is that it originated from the
innate logoi of the soul.These logoi or reason-principles,which constitute
the essence of the soul,49 are a reliable criterion (κριτ�ρι	ν) to judge and
correct sense perception.50 Since the world soul has produced all things
with these reason-principles, knowing the sensibles through the logoi
means to know them through their causes—which is the Aristotelian
requirement for scientific knowledge. The following passages from Pro-
clus’ De providentia et fato will illustrate the role of the psychic logoi as
criteria for sense-data.51

According to Proclus, the rational soul can ‘reprove’ and correct sense
perception, namely information of the kind ‘the sun is only one foot
long.’52 As a rule, sense perception deceives us:

(T)The rational element in us (0 �ν Eμ+ν λ�γ	ς) […] holds sense percep-
tion in low esteem as something that is full of deception, saying “that we
do not hear nor see anything certain” [Phaed. b–]. And it speaks these
words looking at the inner reason-principles, none of which it knows by
means of the body or of bodily cognitions.53

The human soul contains the logoi of all things.Moreover, the text implies
that the rational soul can judge and correct sense perception by means
of these logoi, as was already said above.54 The logoi are, however, not
derived from sense perception, but are innate.55 Moreover, by means
of the innate reason-principles the soul not only judges and corrects
sense perception, it also adds/supplies (πρ	στι"
ναι) what the objects

48 Pl., Phaedo c–d.
49 That is why they are called essential (	 σι=δεις), as Steel (), –, explains.
50 Proclus, De prov. , : iudicatoria—κριτ�ρια.
51 See now the English translation with commentary by Steel () in the series

Ancient Commentators on Aristotle. I would like to thank Prof. Steel for drawing my
attention to the passages that are discussed in what follows.

52 Proclus,De prov. , –. Proclus uses the example of the width of the sun as a proof
for the fact that sense-perception is unreliable also at In Tim. I ,  and In Tim. I ,
. It is already used by Aristotle,De anima III , b– and later by the commentators
on Aristotle; see, for instance, Simplicius, In De Caelo , ; , –.

53 Proclus, De prov. , –.
54 For the judgment/correction of the rational soul, cf. Proclus, De prov. , –;

, – and In Alc. , .
55 Cf. Steel ().
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of sense are lacking (τ! �λλε+π	ν).56 The notion of supplying goes back
to the commentary tradition on Plato’s Phaedo, as can be inferred from
Olympiodorus’ commentary on this dialogue. In the Phaedo, it is said
that stones and logs are never totally equal. They lack something.57
Thus, to arrive at a perfect concept of equality, it is—according to the
Neoplatonists—necessary to make the sense-data perfect in thought, to
supply what they lack to be perfect.ThereforeOlympiodorus writes: “We
add what is lacking, since the equal here [sc. among the sensible objects]
is not precise.”58

IIc.The Argument from Predication: The Comprehensiveness of the True
Psychic Concept59
One of themost intriguing arguments offered by Proclus in order to crit-
icise more empirical forms of concept attainment is the argument from
predication. It uses “Aristotle against Aristotle”, pointing out that against
the background of his theory of the acquisition of knowledge, his theory
of predication no longer works. Proclus’ strategy relies on several pecu-
liar assumptions on the nature of predication. First, according to him,
what is predicated are not mere words, but psychic concepts. Second, a
predicate is supposed to somehow comprehend (i.e., include, in an onto-
logical sense; Gr. περι
�ειν) the objects of predication. Aristotle asserts
in several passages of his work that ‘man’ or ‘animal’ can be predicated of
an individual man such as Socrates.60 Proclus retorts that concepts (i.e.,
predicates) that are derived from sensibles do not comprehendor include
the individual objects of predication.

Why is this so? Take the example of Socrates. Apart from being a
man, Socrates possesses many other properties by virtue of which he is
an individual.61 Now, according to Proclus, Aristotelian-type predication

56 Proclus,Deprov. , –. For the notion of supplying, cf. also In Eucl. , ; , .
57 Pl., Phaedo d–b.
58 Olympiodorus, In Phaed. § ,: κα. πρ	στ�"εμεν δ2 τ! λε+π	ν, δι�τι 	 κ �κρι12ς

τ! τF�δε Cσ	ν. The idea can already be found in Iamblichus, De communi mathematica
scientia , –. Cf. also Syrianus, In met. ,  and Syrianus, In met. , –, where
he expresses the idea that by means of the reason-principles in soul we can make sense
data perfect (τελε+ν), so as to arrive at the notion of e.g. a perfect triangle. The references
to Syrianus are discussed in Sorabji’s contribution, p. –.

59 In Parm. IV , – (Cousin). I shall only give a summary of the argument and
some parallel passages in Proclus and Syrianus here. The argument from predication is
analysed in more detail in Helmig ().

60 Cf., for instance, Aristotle, Cat. a–.
61 Cf. In Parm. IV ,  (Cousin): πρ	σ"
σεσι γ�ρ κα. συμ1ε1ηκ�σι τισ�.
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does not include all the individual qualities of Socrates.This is so, Proclus
argues, because of the origin of the predicate ‘man’ (i.e. the conceptman).
TheNeoplatonist considers two ways in which the conceptman could be
attained in an Aristotelian framework. () Suppose that the predicate in
question is derived from the common element in the many individuals
(in our case: man).62 Proclus notes that this would not work, since the
predicate cannot be more comprehensive than the things from which it
is derived. Hence, if it is derived from the common element in things, it
will only comprehend the property “being aman”, but not themany other
properties and characteristics that make up an individual human being.

() Suppose that the predicate is derived from the many particulars
themselves. Proclus discards this possibility by invoking what may be
called a stock argument against induction.63 As said before, in order to be
truly comprehensive, the predicate would have to include all individual
human beings with their respective properties and characteristics. How-
ever, this would imply that the concept (i.e., predicate) had to be derived
from all the actually existing human beings, which is hopelessly imprac-
tical. As Proclus puts it, it is impossible to see the infinite number ofmen,
to all of which we apply the same predicate. This is to say that a ‘complete
induction’ would fail, because one cannot possibly go over all the indi-
vidual human beings.This is even more true of individual human beings
that are not yet born or that have already died.

All this does, of course, not mean that Proclus would abandon predi-
cation altogether. Rather, he claims that his theory of concept attainment
provides a way out of the dilemma he believes to have discovered in Aris-
totle. His argument is of an ontological character and runs as follows.
According to Proclus, a certain type of psychic concepts (i.e., predicates)
come into being by means of recollection. These concepts, as we learn
from the text, are not abstractions (i.e., derived from sensible particu-
lars), but images of the innate knowledge (the innate logoi) of the soul.
Since these concepts qua being images are derived from and hence pos-
terior to the innate psychic logoi, Proclus can call them ‘of later origin’

62 In Parm. IV , – (Cousin). The argument that a psychic concept cannot be
derived from the common elements in themany sensibles is alsomade at In Parm. IV ,
–,  (Cousin). There it is said that such a theory would make matter more perfect
than the soul. Cf. the close parallel In Eucl. , –: GΕτι δ* τ! τρ�τ	ν λ
γ	μεν, 8τι κα.
τ*ν ψυ�*ν �τιμ	τ
ραν π	ι	7σι τ�ς &λης 	9 τα7τα λ
γ	ντες. The whole argument goes
from In Eucl. ,  to , .

63 See Helmig (),  note , for a collection of parallel passages from other
Ancient authors.
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(�στερ	γεν�). He says, moreover, that these concepts are objects of doxa
(δ	�αστ�).64 Note that in Proclus’ argument the positive or Neoplatonic
use of the concept ‘of later origin’ plays a crucial role. The text is one of
the main passages that I have used above (.) in order to argue that hys-
terogenes has two meanings in Proclus.

But why can Proclus claim that this Neoplatonic concept comprises
or includes all individuals that fall under it? The argument hinges on a
crucial assumption of Neoplatonic ontology, namely that principles that
are of a higher ontological order comprehend (περι
�ειν) the things that
come after them. Because of this Proclus can argue that the psychic logoi
contain all the properties that distinguish one individual from another
in act (see In Parm. V , – [Cousin]).The same holds true for the
Neoplatonic concept “of later origin”, since it is an image of the psychic
logos. Hence, in contrast to an Aristotelian-type abstracted concept, this
concept can serve as a predicate, because it comprehends all the individ-
uals that fall under it, or, as Proclus puts it, the whole individual, that is,
with all its individuating properties, is in the universal.65 From a Neo-
platonic perspective, the argument works, because (a) the psychic logoi
in the world soul/nature are the causes of the sensible individuals and
because (b) the human and world soul contain the same logoi. According
to Proclus the essential reason-principles (	 σι=δεις λ�γ	ι) in the soul
figure at the same time as principles of all things which Nature produces

64 In Parm. IV ,  (Cousin). Although Cousin’s text gives παρ� δ��αν �π	στ�ν
(In Parm. IV , ), whichMorrow/Dillon render as “has a paradoxical status”, in Steel’s
new edition the text reads περ. δ��αν �π	στ�ν (in accordance with Moerbeke’s Latin
translation: “circa” [= περ�]). Elsewhere too Proclus asserts that the Neoplatonic “later-
born” universal is a δ	�αστ�ν (In Parm. IV ,  [Cousin]). As far as the reading παρ�
is concerned, it is not easy to see why Proclus would describe the status of such a concept
as “paradoxical”. Moreover περ. is certainly the lectio difficilior. It can be assumed that a
scribe changed περ. δ��αν into the more familiar phrase παρ� δ��αν. For a parallel of
the rare expression “περ. δ��αν” cf. Platon, Philebus a: τ� περ. δ��αν [sc. the objects
of δ��α] (ητ	7σι.

65 Read 8λ	ν �ν for �ν 8λ%ω (In Parm. IV ,  [Cousin]). From the parallel passage
In Parm. V , ff. (Cousin), one expects that Proclus wants to say here that the whole
of the individual is in the universal and not vice versa, but there is no evidence in the
manuscripts or in the Latin translation of Moerbeke for such a reading. Nevertheless, the
emendation seems necessary. One should therefore write κα. 8λ	ν �ν τ	Iτ%ω τ%) κα"�λ	υ
τ! κα"
καστ	ν instead of κα. �ν 8λ%ω τ	Iτ%ω τ%) κα"�λ	υ τ! κα"
καστ	ν (Cousin), since
the reading of themss. hardlymakes sense. In the new edition of the Greek text by C. Steel
my emendation has been accepted.
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after having received these logoi from the world soul, and also as princi-
ples of knowledge in the soul of theworld and the human soul. And since
the human soul is an image of the soul of the word (cf. Pl., Tim. d), the
human soul contains the same logoi as the world-soul and as Nature.66

Let us now turn to two parallel passages (from Proclus and Syrianus)
that confirm the interpretation given above. The first text is taken from
the fifth book of Proclus’ Commentary on Plato’s Parmenides.67 It is
situated in a longer argument that aims to show that universals that are
derived from sensible objects cannot form the basis of the science of
dialectic. Dialectic is only possible because of the soul’s innate knowledge
(λ�γ	ι). Proclus constructs the present argument along the same lines as
the argument from predication. If, he argues, a definition were based on
the common element in the individuals (i.e., immanent form), it would
not comprehend the individual as a whole. For an individual (such as
Socrates) is more than a mortal animal possessing reason (i.e., definition
of human being), since qua individual it differs from other members of
the same species. Although concepts of later origin (�στερ	γεν�) are
not mentioned explicitly here, it is plain that if definitions cannot be of
immanent forms, they can a fortiori not be of concepts that are derived
from these common elements.

Apart from the passage in the fifth book of Proclus’ In Parmenidem
there is a strikingly similar argument in Syrianus’ Commentary on the
Metaphysics.68 As with the former argument from predication, Syrianus
asserts that we cannot predicate the animal in things (i.e., the form in
matter) of the whole of an individual man (πJς 0 $ν"ρωπ	ς),69 because
the enmattered form of animal does not comprehend the specific differ-
ences “rational”, “capable of laughter”, and “mortal”. The reason is that

66 Cf. also Elem. Theol. §§–, where it is said that all souls contain the λ�γ	ι
of the sensible things. Therefore, when the human soul knows the things in the world
through its (sc. the soul’s) λ�γ	ι, it knows them by means of their causes and has thus
scientific knowledge of them in an Aristotelian sense (cf. e.g. APo. II , a–).

67 In Parm. V , –,  (Cousin). The argument is briefly analysed by Steel
(), –. See also Helmig (), ff.

68 Syrianus, In Met. , –. See my comments in Helmig (), –.
69 In their recent English translation of the text, J. Dillon and D. O’Meara translate

“every man”. However, if we take into account the parallel passages in Proclus, the sense
ought to be “the whole man”. For there are no differences between single men regarding
the fact that they are mortal, capable of laughter, and rational. In Helmig (), , I
have quoted the translation by Dillon/O’Meara, although it does not match my reading
of the passage.
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brutes, human beings, and gods (which are also considered animals)70
share the same immanent form. As with Proclus, Syrianus too asserts
that only the psychic logos of animal comprehends all these specific dif-
ferences.

IId.The Argument from Scientific Demonstration (�π�δει�ις)71
Every scientific demonstration takes its start from principles that are
prior, more perfect (τελει�τερ	ν), and more universal. But how can a
universal fulfil these requirements, if it is a universal of later origin?This
argument can already be found in Syrianus.72 It uses, once again, “Aris-
totle against Aristotle”. For Proclus employs Aristotle’s remarks about the
nature of the universal (κα"�λ	υ) in the Posterior Analytics, as being
prior, valuable (τ�μι	ν) and eternal,73 in order to show that the Stagirite
contradicts himself, when he maintains that the universal is a univer-
sal/concept of later origin.74

How, Proclus asks, can a universal be prior or more valuable if it is
a later-born universal? With later-born universals, that which is more
universal is less essential, because the same is true for the individuals
from which it is derived. A human being, for instance, shares being an
animal with all other animals, but his specific essence consists in the
fact that he is a human being, a rational animal. Hence, the species
(as a concept of later origin)—as with the individual from which it
is derived—had to be more essential than the genus, which—from a
Neoplatonic point of view—is absurd. One would, therefore, do away
with the principles of the truest scientific proof if one claimed that the
later-born universals are the true universals in the soul, because they
are not more powerful than the things that are more particular (the
individuals), not their causes, and not prior according to nature.

70 Helmig (), – note .
71 In Parm. IV , –, cf. In Eucl. , –, .
72 Cf., e.g., Syrianus, In met. , . ff.
73 The relevant passages from the Posterior Analytics are listed by Steel (), 

note –.
74 Cf. the parallel In Parm. III , –,  (Cousin). That for Proclus every true

demonstration presupposes the psychic reason-principles is pointed out by Steel (),
–.The criticism of Syrianus and Proclusmight well be directed against Alexander of
Aphrodisias, whomay be taken to say inQuaestio ,  that the definition is of the common
element in the things or of thoughts (i.e. abstracted universals). Cf. already Aristotle,
who in Met. Z , a– states that the definition is of the universal (κα"�λ	υ)
and the form. According to Frede/Patzig (), , κα"�λ	υ and κ	ιν�ν can be used
interchangeably by Aristotle.
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This argument is another clear piece of evidence that Proclus’ criticism
is directed against Aristotle and, more specifically, against his Posterior
Analytics, where Aristotle’s theory of demonstration (�π�δει�ις) and
more of the starting-points of demonstration (APo. II ) are laid down.

IIe. Some Concepts Cannot Technically Be Derived from Sense Perception
The true concept in the soul must be an image of the essential reason-
principles, because we posses some concepts that cannot possibly be
derived from sense perception.

(T) We must, then, as I have said, ascend […] to the reason-principles
in Soul, and not only to the “later-born”, but also to the essential ones.
The “later-born”, after all, are images of these latter, not sprung from
the sensible particulars. For it is not the case that there is a common
element/principle (τ! κ	ιν�ν) of all multiplicities: [A] we do not after all
postulate universal principles (τ	Kς κα"�λ	υ λ�γ	υς) of evil things; [B]
the same holds true in the case of unique things [e.g., sun and moon],
because with unique things we decline to observe a common property. It
is from within, then, and from our essential nature, that the projections of
the Forms arise, and not from sense-objects.75

As was already said, the point Proclus wants to make here is that there
are at least some later-born concepts which could not originate from
sense perception. And this shows that they must come from somewhere
else, that is, as Proclus points out, from the innate logoi in the soul. The
reason is that we have some concepts in our soul that could not possibly
be derived from sense perception. The examples are evils and unique
entities like sun and moon. We can presuppose from what was said
above that abstraction from the sensibles only works if one can observe a
common element in a manifold of things. However, according to Proclus
in the case of evil and unique things (e.g. sun and moon) such common
element does not exist. This goes without saying in the case of sun and
moon, because a “common element” presupposes more than one entity
that shares it. That is why already Aristotle claimed that there can be no
definition of sun and moon.76 With evil things this is not so obvious.
Of course, we know what evil is, we have a concept of evil and we can
talk about it.77 On the other hand, the Neoplatonists refused to posit a

75 In Parm. IV , – (Cousin); translation byMorrow/Dillon, slightly modified.
76 Cf. Aristotle,Met. Z , a–. The same holds true for Platonic Forms, also

they are not definable, cf. Aristotle, Met. Z , aff. and Steel (), who analyses
Proclus’ discussion of the problem as to whether Forms can be defined.

77 Prof. Sorabji rightly points out to me that the passage does not say that concepts of
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transcendent Form or a reason-principle (λ�γ	ς) of evil. For them, evil
only has a parasitic existence, it is a mere parhypostasis.78 That implies
that there cannot exist a common element or immanent universal of evil
(κ	ιν�ν)79 in sensible things. And that, in turn, implies that we cannot
form a later-born universal of it.80 But although we cannot form a “later-
born” universal of evil, we can nevertheless, as Proclus explains, know
what evil is by means of the universal logoi in our soul. And this, in turn,
explains why we possess a concept of evil:

(T) If there are various other things which we define of which Forms do
not exist, such as artificial objects, parts of things, and evil things, there
is no cause for astonishment here; for it is by virtue of the fact that we
have within us reason-principles of all natural entities and good things,
that we know also such things as complete (συμπληρωτικ�) the totality
of the whole entities [sc. parts], or imitate Nature [sc. artefacts], or arise
as by-products of good things [sc. evils]. According to the mode in which
each of these things exist, so they are knowable and definable to us, and we
discourse about them on the basis of the definitively established reason-
principles within us.81 [transl. by Morrow/Dillon, slightly modified.]

Proclus argues that the fact that we possess reason-principles in our
soul does not mean that through them we can only know entities of
which we possess the corresponding logoi.82 I shall exemplify this theory

evil etc. do not exist.That would contradict the evidence. All Proclus wants to say here is
that these concepts cannot be derived from sense-perception.

78 Cf. Opsomer/Steel (), esp. –.
79 Proclus’ argument leaves out the implicit inference that if there are no κα"�λ	υ

λ�γ	ι of evil in the world soul or in nature and therefore no causes of evil, there can
be no immanent universal (κ	ιν�ν) of evil in the things. For κ	ιν�ν in the meaning of
immanent universal cf. below IId.

80 The argument from evils is, however, slightly problematic, for elsewhere Proclus is
prepared to concede that there is a common element of ugly things, although he would
not assume κα"�λ	υ λ�γ	ι of ugly things. Cf. below IIf.

81 In Parm. V , –,  (Cousin): ε< δ2 κα. $λλα $ττα 0ρι(�με"α Lν μ* 'στιν
εCδη, "αυμαστ!ν 	 δ2ν, 	M	ν τ)ν τε�νητ)ν 4καστ	ν κα. τ)ν μ	ρ�ων κα. τ)ν κακ)νN
τ%) γ�ρ ε;ναι τ	Kς λ�γ	υς �ν Eμ+ν τ)ν τε 8λων κα. τ)ν κατ� #Iσιν 5ντων κα. τ)ν
�γα")ν, κα. τα7τα γιγν=σκ	μεν, 8σα 3 συμπληρωτικ� τ)ν 8λων �στ.ν, 3 8σα μιμε+ται
τ*ν #Iσιν, 3 8σα παρυ#�σταται τ	+ς �γα"	+ςN ,ς γ�ρ 'στιν 4καστα τ	Iτων, 	&τω κα.
γνωστ� Eμ+ν �στι κα. 0ριστ�, κα. διαλεγ�με"α περ. α τ)ν �π! τ)ν �ν Eμ+ν ,ρισμ
νως
Oστ=των λ�γων.

82 The list of entities Proclus gives here contains items that do not correspond to
reason-principles in the soul: parts, artefacts and evils. In other passages he argues that
these are entities of which no transcendent Forms exist. Roughly speaking the λ�γ	ι in
our soul are copies of the transcendent Forms, but there are, apparently, also exceptions.
A prominent one is the question whether a transcendent Form of hair exists. As we learn
from In Parm. III , – (Cousin), although no transcendent Form of hair exists,
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with a discussion of the problem of whether we are able to know evil.83
At first sight, it seems that evil cannot be known, since every piece of
knowledge is the apprehension of a Form, and evil has no Form, but
is like a privation.84 This would mean that even the gods cannot know
evil and that they are not omniscient. However, according to Proclus,
the gods know evil by means of its contrary or qua good (boniformiter,
�γα"	ειδ)ς).85 And they can do so because evil is never pure evil, for
“if evil were unmixed evil and only evil, it would be unknowable for the
gods.”86 Accordingly, we can, I think, understand how the human soul
knows things of which it does not possess reason-principles by means of
these very reason-principles.

IIf. A Difficulty: The Problematic Origin of the Concepts of Ugliness and
Evil
In Proclus’ Commentary on Plato’s Republic we find an argument that
seems to contradict his reasoning in the Commentary on Plato’s Par-
menides. At In Remp. I ,  Proclus explicitly says that the hystero-
genes of ugliness (τ! α<σ�ρ�ν) originates strictly from below (κ�τω"εν).
How do we have to understand this statement? At first sight it seems to
be in conflict with what Proclus says at In Parm. IV , –, namely
that the concept of evil cannot originate from below, that is, from sense
perception, since evil does not have a common element (κ	ιν�ν) or a
form-in-matter from which we could abstract a notion of evil. How can
we solve this difficulty?

In the passage in question, Proclus tries to show that a transcendent
Form of ugliness does not exist. He is urged to explain this somewhat
at length, because Plato at Republic a mentions a Form of injustice

Proclus assumes nevertheless the existence of a reason-principle (λ�γ	ς) of hair. At In
Parm. IV , – (Cousin) λ�γ	ι of eye and finger are mentioned. But nowhere in his
extant writings the Neoplatonist would systematically describe the different extensions of
transcendent Forms and λ�γ	ι. Cf. already Plotinus V  [] , –, where he probably
alludes to λ�γ	ι of certain forms of noses as well as of certain colours.

83 In what follows I am indebted to the excellent notes  and  in the English
translation of De malorum subsistentia by Opsomer/Steel ().

84 Cf. Proclus, De mal. sub. , – and Plotinus I  [] , ff., who discusses the
same problem. That knowledge is knowledge of a form is formulated by Aristotle, DA
III , b–a, and also in Plato this goes without saying.

85 Cf. Proclus, Demal. sub. , –; ,  and , –.Thenotion that evil is known
by means of its contrary goes at least as far back as Aristotle, see DA III , b–.
Moreover, Opsomer/Steel () refer also to Philop.,OnAristotle on Intellect , –.

86 Proclus, De mal. sub. , –.
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(ε;δ	ς �δ�κ	υ) and a Form of evil (ε;δ	ς κακ	7). Solving this exegetical
difficulty, Proclus argues as follows.87 Suppose we would only make a
distinction between divisible things and Forms. We would be urged
to admit also a Form of ugliness. For, we could single out a common
element of ugliness alongside the many ugly things (τ! α<σ�ρ!ν 4ν τι
παρ� τ� π	λλ�). However, a transcendent Form of ugliness does not
exist.Therefore, we have to add another element to the initial bipartition.
Between the divisible things and the transcendent Forms there is also that
which is in the divisible things (�ν τ	+ς π	λλ	+ς). This allows Proclus to
characterise the phenomenon “ugliness” more precisely:

(T) Ugliness is in the individuals according to a declension from the
transcendent Form/Idea, and it is (only) a so called Form as being com-
mon to a manifold of things. Or it is in the souls as being a later-born
thought.88

From the whole reasoning in the Republic Commentary it becomes clear
that Proclus is very careful not to identify this so called form (λεγ�μεν	ν
ε;δ	ς) of ugliness with a Form in matter.89 It is not a form qua being a
Form inmatter, it is only a form qua being common to amanifold of sen-
sible things.The form of ugliness only exists as a declension (�π�πτωσις)
from the transcendent Form.90

But the basic difficulty, nevertheless, remains. At In Parm. IV ,
– (Cousin) Proclus claims that one cannot form a concept of evil
from sense perception, since there is no κα"�λ	υ λ�γ	ς and therefore
no common element (κ	ιν�ν) of ugliness. At In Remp. I ff. we read
that the �στερ	γεν
ς of ugliness comes strictly from sense perception
(κ�τω"εν). One way of solving this contradiction can probably be found
in the meaning of κ	ιν�ν. It can be shown that Proclus at times uses
κ	ιν�ν as a synonym of 'νυλ	ν ε;δ	ς (Form-in-matter). He does this,
for instance shortly before our passage at In Parm. IV ,  (Cousin).91

87 Proclus, In Remp. I , –.
88 In Remp. I , –: �ν τ	+ς κα"’ 4καστα κατ� �π�πτωσιν �π	στ�ν [sc. τ!

α<σ�ρ�ν] τ�ς <δ
ας, κα. ε;δ	ς [Pν] λεγ�μεν	ν ,ς π	λλ	+ς κ	ιν�ν, 3 �ν τα+ς ψυ�α+ς ,ς
ν�ημα �στερ	γεν
ς.

89 Cf. In Remp. I , –, where the Neoplatonist points out that even the Form in
the things is still a Form and that it carries the main characteristics of a Form. Forms are
always one and the same—they never change.

90 Another expression Proclus frequently uses to signify the same fact is &#εσις.
91 The equation of common element (κ	ιν�ν) with the form-in-matter ('νυλ	ν ε;δ	ς)

seems inter alia to be implied in the expression that the common element “holds the
individual together” (In Parm. IV ,  [Cousin]).
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If we take the argument from the Parmenides Commentary and suppose
that koinon means Form-in-matter, the argument is sound, given the
Neoplatonic premise that there is no enhylon eidos of evil, and given that
abstraction really presupposes a Form-in-matter. Broadly speaking and
with a few exceptions, there are as many types of Forms-in-matter as
there are transcendent Forms/Ideas. And since a Formof evil or Forms of
parts do not exist,92 there are no corresponding common elements in the
things. Thus Proclus’ whole argument is based on ontological premises.

In the passage from the Republic Commentary κ	ιν�ν cannot, as we
have seen, be equated with a Form-in-matter. It is rather a common
element derived from the things by our soul or, as Proclus himself calls
it, a Qν παρ� τ� π	λλ�. The problem is that here Proclus claims that
we can derive a concept (�στερ	γεν
ς) from such a common element,
whereas in the other passage he would strongly contest such a possibility.
Without a common element, understood as Form-in-matter, no concept
can be formed.Not every common element that we observe in amanifold
of similar things already presupposes a transcendent Form or a logos in
nature (κα"�λ	υ λ�γ	ς) that corresponds to it.93

Thus, we can conclude that argument  (In Parm. IV , –
[Cousin]) would only be valid, if every common element corresponded
to a Form-in-matter. But there are exceptions, as Proclus himself admits
in argument  (In Remp. I ff.). Our mind can form a concept of
things of which no Form-in-matter or no katholou logoi exist. If we take
koinon in the sense of enhylon eidos, argument  is sound. If we take
it in its broader sense, as it is applied in argument , argument  is no
longer valid. In general, one can state that for Proclus’ theory of concept
formation the concepts of things to which no ousiôdês logos or no psychic
reason-principle corresponds, present a veritable test-case.

Nevertheless, both passages (i.e., as discussed in IIe and IIf) share the
doctrine that evil or ugly things can only be known by means of their
contraries.94 Against this background it becomes clear that the later-born

92 The relevant texts are collected in Dörrie/Baltes (), ; see also the compre-
hensive commentary, ibidem, –.

93 Cf. Steel (), – at : “The fact that one can form an abstract universal
starting from themultiplicity of similar instances, e.g. the ‘shuttle’ or the ‘bed’ or the ‘mud’,
is not a sufficient argument to postulate the existence of a transcendent intelligible Idea
corresponding to it.” Cf. also Proclus, In Parm. IV , –,  (Cousin).

94 I illustrated this in the case of the passage from the Parmenides Commentary with
[T]. For the second passage the reader can refer to In Remp. I , –.



proclus’ criticism of aristotle 

concept of evil, which is, according to In Remp. I ,  solely derived
from below (κ�τω"εν or from sense perception) would not be sufficient
to fully grasp the phenomenon “evil”. If we want to know evil or form a
sufficient concept of evil, we are still in need of the ousiôdeis logoi in the
soul, as was shown in [T]. This demonstrates, I think, that the truth is
somewhere in between argument  and argument . A full understanding
of evil or ugliness presupposes a later-born concept as well as a logos of
its contrary.

III. Arguments from the First Prologue of In Eucl.
Apart from the passage in the fourth book of Proclus’ Commentary
on Plato’s Parmenides, there are other passages where the Neoplatonist
denies that universal concepts can be derived from sense perception.
Most notable is his Commentary on the First Book of Euclid’s Elements,95
where Proclus deals with mathematical or geometrical concepts96 and
claims that these cannot be derived from sense perception.The soulmust
have received them from the intellect.97

According to Proclus, there are two possible ways in which mathe-
matical concepts could have been derived from sense perception. Either
() they could be abstracted from the sensibles (κατ� �#α�ρεσιν) or ()
they could be gathered together (κατ� συνα"ρ	ισμ�ν) from the individ-
uals into a common logos (or definition, as Morrow suggests).98 It was
argued by I. Mueller that Proclus here does not make a clear-cut dis-
tinction between these two modes of derivation.99 It should, however, be
noted that in the history of Ancient and Medieval philosophy these two
modes of deriving a concept were clearly distinguished.100

95 In Eucl. , –, , cf. also In Eucl. , –, .
96 For an interesting discussion about the difficulties involved in marking off mathe-

matical/geometrical concepts from universal concepts cf. de Libera (), –.
97 Already Iamblichus rejected the theory of abstraction as the origin of mathematical

concepts in the soul, cf. O’Meara (), , and Iamblichus, De communi mathematica
scientia , – and , –.

98 () In Eucl. , –; () In Eucl. , –.
99 “Nothing he says suggests that he considers the two proposed modes of derivation

to be significantly different”, Mueller (), .
100 Cf. the comprehensive treatment of the matter by de Libera ().
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IIIa. Proclus on “Abstraction” (�
α�ρεσις) and “Collection” (��ρ�ισμ�ς,
��ρ�ισις)101
Another reason for distinguishing between abstraction and collection in
Proclus is the fact that in his Euclid Commentary he gives two
different refutations of these two different modes of deriving mathemat-
ical/geometrical universals.102 Without going into details here, I would
suggest the following tentative remarks to clarify Proclus’ attitude to-
wards these two modes of deriving a universal. As far as abstraction
is concerned, it is a well known fact that Aristotle calls mathemati-
cal/geometrical objects ta ex aphaireseôs legomena.103 How Aristotle
exactly understood the process of abstraction is a much debated issue.104
Proclus uses aphairesis /aphairein mostly in the context of negative the-
ology and already in Plotinus we can observe such a tendency. At In Eucl.
, , , , and , , however, he employs it in the sense of deriving
a mathematical/geometrical concept. This usage is in accordance with
Aristotle. Proclus criticizes such a mode of derivation, claiming that it
would make soul inferior to matter.105

The second mode of derivation (“collection”) is more interesting. It
goes back, as was pointed out by Alain de Libera, to Plato’s Phaedrus
b–c.106 Because of the Platonic provenance “collection” is used by
Proclus and Hermias107 to describe a Neoplatonic account of concept
formation, that is, the collection of a common element from a manifold
of individuals in order to arrive at a unity (concept) in thought. Such a
mode of derivation, however, can also be criticized by Proclus, as is plain

101 There are several other expressions to denote the process of “collection”; see Sorabji’s
comprehensive contribution in this volume.

102 Cf. In Eucl. , –,  (argument against abstraction) and In Eucl. , –, 
(argument against collection).

103 Cf. e.g. APo. I , b and De caelo III , a–.
104 Cf. the discussion in Cleary () and Cleary (). According to Aristotle both

the mathematician and the geometer investigate their objects without matter. Hence
abstraction describes the separation in thought of something that is not separable from
matter. Cf. Proclus, In Eucl. , –, , who summarizes the position he is going to
criticize.

105 In Eucl. , –.
106 De Libera (), n.. For a recent analysis of the Platonic passage the reader

may refer to Helmig (). Note that the term $"ρ	ισμα was prominent in Stoicism.
Chrysippus calls τ
�νη an $"ρ	ισμα καταλ�ψεων (SVF , , – [= Sextus Empiri-
cus, Adv. Math. VII ]) and soul an $"ρ	ισμα �νν	ι)ν κα. πρ	λ�ψεων (SVF , ,
– [= Galen, De Hipp. et Plat. plac. V  ()]).

107 The passages are listed in Helmig (), n..
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from the passage in the Euclid Commentary. But what is the explanation
for this ambiguous attitude towards “collection”?

As I have argued elsewhere, Proclus’ usage of “collection” does not
imply a harmonization of Plato and Aristotle,108 since for the Neopla-
tonist “collection” presupposes the reason-principles in the soul, some-
thing rather un-Aristotelian. Hencewe can distinguish two kinds of “col-
lection” in Proclus: Aristotelian “collection” and Platonic or Neoplatonic
“collection” that presupposes the logoi of the soul.109

Moreover, from several passages from the Commentators on Aristo-
tle it becomes plain that Aristotle’s account in the Posterior Analytics
II , that is, the inductive process to arrive at a universal concept by
means of several similar sense perceptions, was in fact understood as
“collection”.110 But also in Proclus there is evidence for such an under-
standing of Posterior Analytics II . If we take, for instance, Proclus’
argument against the “collection” of mathematical/geometrical concepts
from sense perception (In Eucl. , –, ), we see that he explicitly
connects “collection” with the Aristotelian theory of demonstration. His
argument, in fact, strongly resembles his argument from demonstration,
summarized above under IId, and it is likewise directed against Aristotle’s
account in the Posterior Analytics.

Let me further illustrate this connection between Posterior Analytics
II  and “collection” in Proclus by turning to an obscure passage in the
second book of his Commentary on Plato’s Parmenides,111 where he gives
a list of items that should not be identified with Platonic Forms. Accord-
ing to him, Forms are not identical with the Stoic σπερματικ	. λ�γ	ι.
Secondly, Forms are not just concepts or thoughts in our soul (the con-
ceptualist interpretation, which is for the first time formulated in Plato’s
Parmenides). The third alternative has caused some difficulties among
scholars since it is not at all clear whom Proclus has in mind here. The
passage says that Forms are not identical with “summaries of perva-
sive common characters in particulars” (κε#αλαι=ματα τ	7 �ντρ
�	ν-
τ	ς κ	ιν	7 τ	+ς π	λλ	+ς),112 as Morrow/Dillon translate the curious

108 Helmig (), –.
109 This distinction between two kinds of “collection” is parallel to the distinction

between two kinds of concepts of later origin, discussed above.
110 Cf. the contribution of Prof. Sorabji in this volume, who has conveniently put

together the terminology the Commentators applied to describe the “assembling of a
universal concept” in APo. II .

111 In Parm. II , –.
112 In Parm. II , –.
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phrase. Nowhere in Proclus or in any other author is there a parallel for
such a use of κε#αλα�ωμα. Dillon himself suggested the Epicureans as
the possible target of Proclus. But two passages in Themistius where he
uses the verb kephalaiousthaimake it plain that the rare usage of kepha-
laiômamust refer to the process of collecting concepts from the common
elements in the particulars. In his Paraphrase of APo. II  Themistius
connects the verb with the process of epagôgê.113 Hence the parallel in
Themistius most probably shows that Proclus’ criticism of the “collec-
tion” of a universal concept from the common element/character in the
sensible things is directed against the process of epagôgê described by
Aristotle—and his Peripatetic commentators—in the last chapter of the
Posterior Analytics.114 And it is very likely that Proclus systematically dis-
cussed and criticized this chapter in his lostCommentary on the Posterior
Analytics.

IIIb. Every Triangle in Nature Falls Short of the Geometrical Triangle
Coming back to the first prologue of Proclus’ Commentary on Euclid,
from which our distinction between “abstraction” and “collection” took
its start, it can be said that Proclus gives three replies (A, B, C) to the
two possibilities of deriving mathematical/geometrical concepts [()
abstraction; () collection], and the text makes it clear that reply B
corresponds to (), while reply C corresponds to ().115 The first reply
(A) is more general in nature and claims that mathematicals cannot be

113 Themistius, In DA , –, cf. also , . In this sense, the verb κε#αλαι	7-
σ"αι/ συγκε#αλαι	7σ"αι can already be found in Alexander, In top. , , cf. also In
metaph. ,  (συγκε#αλα�ωσις). Cf. also the fine parallel in Plotinus VI  [] , 
(συγκε#αλαι	7σ"αι). I would like to thank Guy Guldentops (Leuven) for drawing my
attention to the latter passage. Note, moreover, that Plotinus in VI  [] ,  calls soul
κε#�λαι	ν τ)ν λ�γων.

114 Also Proclus’ use of �"ρ	�(ειν and �"ρ	ισμ�ς points in the same direction, cf. In
Eucl. ,  and In Eucl. , withThemistius, InDe anima ,  and , . For this techni-
cal usage of συνα"ρ	�(ειν cf. de Libera (), ff. and n.. Moreover, the explicit
criticisms Olympiodorus directs against passages from APo. II  (see Olympiodorus, In
Phaed. § , ; § ,  and , ) are most likely derived from Proclus’ lost Commentary
on the Phaedo, since Westerink (), , has convincingly argued that Olympiodorus
“used Proclus [sc. Proclus’ lost Commentary on Plato’s Phaedo, C.H.] as his principal and
almost only source.”

115 First reply: mathematical objects are not universals of later origin (In Eucl. , –,
); second reply: mathematical objects are not “collected” from the sensibles (In Eucl. ,
–, ); third reply: mathematicals are not abstracted from the sensibles (In Eucl. ,
–, ).
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later-born universals (�στερ	γεν�).116 In what follows, I shall only give
this first reply of Proclus, since the other two have already been discussed.
AsMorrow remarks in the notes of his translation, the frequent allusions
to Aristotle in all three replies clearly show that they are directed against
him.117

The first reply, then, runs as follows:118 It is not conceivable that
geometrical objects like a circle or a triangle are derived from sense
perception since among the sensibles such ideal objects do not exist. No
triangle in nature corresponds to the ideal triangle that geometers deal
with. Sensible geometrical objects are never as exact as is required for
geometrical operations.Therefore, the exactness or precision (�κρ�1εια)
of geometricals cannot stem from the sensibles. It must stem from the
reason-principles in soul, which soul, in turn, receives from intellect.119
Such a classical argument against empiricism is already familiar from
Plato’s Phaedo.There, it is said that equality can never be abstracted from
sensible things, because in our world the pure equal (τ! Cσ	ν) does not
exist. It is always mixed with the unequal (τ! $νισ	ν). And the same
holds also true for all other Forms (Phaed.  c–d).

IV. Conclusion

In this article, I have tried to systematically collect and comment on
passages that illustrate Proclus’ criticism of a theory that claims that
universal concepts can be derived from sense perception. In conclusion,
I shall briefly summarise Proclus’ arguments. As we have seen, Proclus
explicitly refers to Aristotle’s interpretation of the universal as being
either in the things or a concept of later origin (�στερ	γεν
ς), that
is, a concept derived from sense perception. The process of deriving a
universal concept from sense-data is described in great detail in the last
chapter of the second book of the Posterior Analytics. As is shown in
(III), Proclus identifies this mode of deriving a concept with “collection”

116 Proclus’ summary of the discussion (In Eucl. , –) enumerates the three replies
in reverse order, starting with abstraction and ending with the later-born universal.

117 Cf. Morrow (), n. and n., and O’Meara (), , who also states
that Proclus “assembles arguments against Aristotle”.

118 This and the other arguments are discussed by O’Meara (), .
119 As Prof. Sorabji points out in this volume, p. –, this argument goes back to

Syrianus, In met. , –. The passage is briefly discussed by Mueller (), .
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and he stresses that it cannot provide the appropriate starting points for
demonstration (IId).

In his criticism, the Neoplatonist makes much out of the fact that the
abstracted universal (�στερ	γεν
ς) is posterior to the objects of sense
perception. In the process of abstraction it becomes fainter and less
clear compared to the sensibles (I). Proclus’ main arguments have an
ontological basis (II). Since the whole of sensible reality was produced by
nature through logoi, which nature, in turn, received from theworld soul,
we can only have reliable knowledge of the world around us by means of
these logoi that every soul possesses. Through them we can judge and
correct sense perception (IIb) and only through them it is possible to
comprehend the reality according to its causes. Therefore, true concepts
of later origin (hysterogenes in a positive or Neoplatonic sense, see above
.) must be images of these logoi (IIa and IIc). Finally, Proclus explains
that every triangle in nature falls short of the precise or ideal triangle the
geometer deals with (III), and only by means of the psychic logoi we can
supply (IIb) what the objects of sense perception lack in order to arrive
at a perfect concept of triangle.

Although nowhere in his extant works Proclus explicitly refers to the
last chapter of Aristotle’s Posterior Analytics, based on his criticism of the
hysterogenes and the other arguments discussed above, we can, I think,
infer that in his lost commentary on the Posterior Analytics Proclus must
have critised Aristotle by means of very similar arguments.



EUSTRATIUS’ COMMENTS ON
POSTERIOR ANALYTICS II 19

Katerina Ierodiakonou

. Introduction

Very few commentaries on the Posterior Analytics have come down to
us from antiquity: some fragments of Alexander of Aphrodisias’ com-
mentary, Themistius’ short paraphrasis and Philoponus’  pages long
commentary.1 It, therefore, can be particularly illuminating and intrigu-
ing to study the comments on this Aristotelian treatise which have sur-
vived from theByzantine period.However, even fromByzantine timeswe
do not have many substantial commentaries on the Posterior Analytics:
there are commentaries just on the second book by Eustratius of Nicaea
andTheodore Prodromos in the twelfth century, there are scattered com-
ments by LeoMagentenos in the thirteenth century, and finally we have a
paraphrasis in Joseph Rhacendytes’ encyclopaedia as well as some com-
ments on the first book by John Pediasimos in the fourteenth century.2Of
these texts Eustratius’ commentary was edited in  by Michael Hay-
duck as part of theCommentaria in AristotelemGraeca series, while Pedi-
asimos’ comments were edited separately in  by Victor de Falco.3
Michel Cacouros has undertaken an edition of Prodromos’ commentary,
but there has been no interest in the works of Magentenos and Rha-
cendytes.

The above list of Byzantine commentaries on the Posterior Analytics
in some sense is quite surprising: Byzantine philosophers like Michael
Psellos and John Italos, who were quite famous in the eleventh century
for their profound knowledge of Aristotelian logic, seem to have written
nothing on this logical treatise. In addition, thewidely read introductions
to logic of the eleventh and thirteenth century, namely the elementary
handbook known as theAnonymusHeiberg andNicephoros Blemmydes’

1 Moraux (); Wallies () and ().
2 Wartelle () and Benakis (), –.
3 Hayduck () and De Falco ().
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Epitome, devote no section to the Posterior Analytics.4 But before one
attempts to draw conclusions from this about the Byzantine interest in
this logical treatise or about the educational program in Byzantium, it is
important to carefully investigate all the anonymous commentaries on
the Posterior Analytics which are to be found in a considerable number
of manuscripts; such an anonymous commentary, for instance, has been
edited by Maximilian Wallies in the CAG series in conjunction with
Philoponus’ commentary.5 It also is important tomake sure that there are
no other commentaries by eminent or less well known Byzantine authors
hidden in manuscripts in libraries around the world; for instance, André
Wartelle’s inventory of Aristotelian manuscripts (no. ) cautiously
attributes to Psellos a paraphrasis of the Posterior Analytics, though
one needs to check the sixteenth century manuscript which contains it,
namely the Ambrosianus  (A  inf.), since Wartelle’s catalogue is
notoriously unreliable.6

In this paper I want to focus on Eustratius’ commentary, not only
because there is a reasonable edition of it, which thus makes it easily
accessible, but because it is the first known commentary in the Byzantine
tradition of commentaries on the Posterior Analytics and seems to have
been particularly influential, for instance, on Prodromos’ subsequent
commentary.7Most importantly, I want to focus on Eustratius’ commen-
tary, because I think that its close study shows that this Byzantine com-
mentator does not simply copy his ancient predecessors, at least not those
whose commentaries we still have. There is no doubt, of course, that
Eustratius makes use of Alexander’s comments as well as of Themistius’
paraphrasis, to both of whom he explicitly refers.8 At the same time,
though, we do find among his comments a number of novel ideas, of
which some could have been borrowed from lost ancient commentaries,
but others probably reflect a Byzantine approach to the Posterior Analyt-
ics; some perhaps are due to Eustratius himself.

Unfortunately, we have little information about Eustratius himself. He
was the Metropolitan of Nicaea at the beginning of the twelfth century
and was asked by the emperorAlexios I to participate in various theolog-
ical debates with the Latin Church, until he was finally condemned for

4 Heiberg () andWegelin (), –.
5 Wallies () and ().
6 Wartelle ().
7 Cacouros (), –.
8 Eustratius, In APo. .; .; .; .; .; .; .; .; .; .–

; .; . and .–.
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heresy in . The reasons for his condemnation are a rather compli-
cated matter involving both theological and political issues which can-
not be addressed here. What is relevant for our purposes, though, is that
most probably he also was amember of Anna Comnena’s intellectual cir-
cle which had undertaken the task of producing commentaries on Aris-
totle’s works.9 AnnaComnena in theAlexiad (.), the history shewrote
of the events during the reign of her father Alexios I, presents Eustratius
as a scholar extremely erudite both in religious and in secular literature,
as well as a master of dialectic. It is interesting to note that he became
famous for his strong conviction for the propriety of using Aristotle’s syl-
logistic in theology; he even stated that Christ himself had argued with
the help of Aristotelian syllogisms.10What we have of his work as a com-
mentator, apart from his work on the second book of the Posterior Ana-
lytics, are his comments on the first and sixth book of the Nicomachean
Ethics.11 It may be that in the case of the Nicomachean Ethics the reason
why he chose to comment on these particular books was that at the time
there were available in Byzantium commentaries on the other books by
anonymous authors and by Michael of Ephesus, another member of the
Comnena circle.12 It is not clear, however, why Eustratius chose to com-
ment only on the second book of the Posterior Analytics, especially since
it seems that the whole of Alexander’s commentary was still accessible.
Was there perhaps at the time already a commentary on the first book
written by another Byzantine scholar? A closer inspection of the avail-
able manuscripts might throw some light on this question.

But this is notmy objective here. I rather want to discuss the content of
Eustratius’ commentary, and in particular certain passages fromhis com-
mentary which seem to contain novel and philosophically interesting
interpretations of Aristotle’s text. In particular, I want to discuss the com-
ments on the last chapter of the Posterior Analytics, chapter II , a chap-
ter which has been at the centre of scholarly debate for many centuries
down to thepresent day. It also is worth noting that Eustratius’ comments
on II  (.–.) are not just more detailed thanThemistius’ para-
phrasis (.–.), but evenmore detailed thanPhiloponus’ comments
(.–.). The specific topics which I want to address in connec-
tion with Eustratius’ comments on this chapter are the following:

9 Browning (), –.
10 Joannou (), –.
11 Heylbut ().
12 Heylbut ().
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I. Eustratius’ account of the knowledge of first principles.
II. The distinction, according to Eustratius, between art and science.

My aim is to get clearer about howAristotle’sPosterior Analytics II  was
read and interpreted in the twelfth century by a scholar who had access
to ancient commentaries on this text which are now lost, but who also
was deeply immersed in the Christian culture of his time.

First, though, a preliminary point of methodology: Eustratius devotes
fifteen printed pages of his commentary on thePosterior Analytics on this
particular chapter, but after presenting us with an overall interpretation
in the first five pages, he seemsmore or less to repeat the same remarks in
what follows. In fact, the repetitions are so many that one starts wonder-
ing whether these five pages might be a section from another commen-
tary which the editor mistook for Eustratius’ comments. Besides, apart
from the repetitions, the terminology slightly differs, and there also is
one particular instant in which Eustratius, if he is indeed the author of
both parts, seems to be inconsistent. I will discuss this particular text in a
moment. For the time being, it should be pointed out that it is not unusual
in the Aristotelian commentaries to find at the beginning of each section
a short overview of what will be discussed next, and then to comment on
the text line by line. On the other hand, given the way commentaries
in the manuscript tradition often were transmitted, namely as glosses
taken from different commentators in the margin of the manuscript of
the Aristotelian text in question, it is also not unprecedented for editors
of Aristotelian commentaries to get confused and to take what is in fact
part of a different commentary to belong to the commentary they are
editing. If one wants to be absolutely certain that Hayduck is right to
include these first five pages in Eustratius’ commentary, one would need
to examine the manuscripts which he used, namely the twelfth century
Marcianus gr.  and the sixteenth century EscorialensisΦ-I-. Hay-
duck in the brief preface of his edition says that the twomanuscripts differ
in many places, but hemakes no specific remark about our section of the
text. Hence, one would need to check again these manuscripts as well as
another manuscript of the fourteenth, or maybe fifteenth, century from
Udine, which, according toWartelle’s catalogue, also contains Eustratius’
commentary (no. ). Until this is done, however, we should take
Eustratius’ text as it is in Hayduck’s edition.
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. The Knowledge of First Principles

Right at the beginning of his commentary on APo. II  (.–)
Eustratius claims that, since the subject of the Posterior Analytics is
demonstration, and every demonstration ultimately depends on first
principles, Aristotle’s last chapter of this logical treatise is rightly devoted
to the issue of how we can acquire knowledge of first principles. Eustra-
tius, then, identifies and discusses in detail the two related questions
concerning the acquisition of the knowledge of first principles which are
raised in Aristotle’s text (b–):

(i) How do we come to know first principles? Do we have innate
knowledge of them, or dowe acquire themon the basis of previously
acquired knowledge?

(ii) Which is the cognitive state or disposition (hexis) in virtue of which
we come to know first principles?

To answer the first question, Eustratius (.ff.) starts by closely fol-
lowing Aristotle’s reasoning. It is not possible to have innate knowledge
of first principles, since this is the most accurate and the highest form of
knowledge one can have, and it is not possible to have this kind of knowl-
edge without being aware of it. But we obviously are not aware that we
already have this knowledge; otherwise we would not try to acquire it.
Yet it also is not possible to acquire knowledge of first principles through
demonstration, because this would mean that the principles one comes
to know depend on other prior principles, and thus cannot be first prin-
ciples, and we would fall into an infinite regress, having to demonstrate
these further principles. Eustratius hence says that, according to Aristo-
tle, we need to assume that human beings are endowed by nature with
a cognitive power or capacity (dunamis) which enables them to acquire
knowledge of first principles. They are not born with knowledge of first
principles, but they are born with the cognitive capacity to acquire such
knowledge. For human beings are able to perceive and, unlike plants and
certain animals, are able to retain in their soul what they perceive; in this
way they havememory and, on the basis of this, experience.Most impor-
tantly, human beings, unlike all other animals, are able to graspwith their
intellect (nous) the universal (to katholou) in what they know from expe-
rience, on the basis of a single or of repeated occurrences of particular
instances by induction (epagôgê).

There is nothing surprising up to this point in Eustratius’ presenta-
tion of Aristotle’s views. Eustratius, of course, uses terms which are not
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to be found in Aristotle’s text; for instance, ‘tupoi’ is used for the imprints
or impressions which sense perception produces in the soul,13 ‘koinai
ennoiai’ is used interchangeably with the standard term ‘ta katholou’ in
the short overview of the first five pages,14 and ‘prokopê’ is used to express
the soul’s progress in its understanding of the universals.15 These terms
are recognizably Stoic in their origin, but the Aristotelian commenta-
tors before Eustratius had also used them, even if not in this particu-
lar context.16 After this initial presentation of Aristotle’s theory, however,
Eustratius (.ff.) digresses from the text of the Posterior Analytics
and adds his own assessment of how we come to acquire knowledge
of first principles. First, though, he summarizes Aristotle’s position and
compares it with Plato’s. He claims that both Plato and Aristotle should
be understood as suggesting that we do not have knowledge of first prin-
ciples right from the beginning of our lives (.–).17 According to
Plato, says Eustratius, the soul before birth must have had knowledge of
first principles, but forgot them when it became embodied; sense per-
ception helps us to recollect some of this forgotten knowledge (anamnê-
sis). In the view of Aristotle, too, according to Eustratius, the soul does
not have actual knowledge of first principles when we are born, but only
knows them potentially (dunamei); it is again with the help of sense per-
ception that our inborn intellect comes to have this knowledge in actu-
ality (energeia).

Eustratius’ presentation of the Platonic account of how we come to
knowfirst principles follows closely what Plato himself says in thePhaedo
(eff.) about acquiring knowledge in general: our immortal soul pos-
sessed knowledge before birth, but we lost this knowledge on being
born; later on, prompted by our senses, and with the help of reflection,
we regain the knowledge that we possessed at some former time. On
the other hand, Eustratius interprets Aristotle’s view in a manner which
seems foreign to what Aristotle himself says, at least in the last chapter of

13 Eustratius, In APo. .; ; .; .; ; ; .; ..
14 Eustratius, In APo. .; ; .–.
15 Eustratius, In APo. .; ; .; .; .; .; ..
16 tupoi: e.g. Themistius, In APo. .; ; ; ; koinai ennoiai: e.g. Themistius, In

APo. .; Philoponus, In APo. .; .; .; prokope: e.g. Philoponus, In APo.
..

17 κα. τ! πρJγμαΠλ�τωνμ2ν Pν εCπ	ι �ν�μνησιν, λ�"ην μ2ν πασ�	Iσης τ�ςψυ��ς,
,ς �κε+ν�ς #ησι, δι� τ*ν ε<ς τ*ν γ
νεσιν κ�"	δ	ν, κατ� μικρ!ν δ2 πρ	ι	Iσης ε<ς τ*ν
τ	7 �πιλησ"
ντ	ς �ν�ληψιν δι� τ�ς κατ� αCσ"ησιν γν=σεως, �Αριστ	τ
λης δ2 �κ τ	7
δυν�μει ε<ς τ! �νεργε�Sα μετα1	λ�ν, δυν�μει λ
γων τα+ς �ν"ρωπ�ναις ψυ�α+ς �νε+ναι
τ!ν ν	7ν �� �ρ��ς, κα. δι� τ)ν α<σ"ημ�των πρ	
ρ�εσ"αι ε<ς �ν
ργειαν.
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the Posterior Analytics; for the distinction between knowing first princi-
ples potentially and knowing them in actuality is nowhere drawn in this
text. Aristotle talks of the capacity which we possess as human beings to
have memories and to build up the necessary experiencewhich allows us
to grasp the universal, but he does not claim, at least not in the Posterior
Analytics, that we are born with potential knowledge of first principles
which then becomes actual knowledge by means of the information we
gain through our sense perceptions. That is to say, although Aristotle in
APo. II  seems to explain howwe come to acquire with time the dispo-
sition to know first principles, Eustratius claims that on Aristotle’s view
this disposition, i.e. our intellect, is innate in the human soul right from
the beginning (eneinai ton noun ex archês: .–).

Does EustratiusmisinterpretAristotle?Or does he just formulateAris-
totle’s doctrine in a way different fromwhat we find in the Posterior Ana-
lytics, but still in a perfectly Aristotelian way?TheAristotelian text which
can be brought to Eustratius’ defence is De Anima III  (b–a).
Aristotle here famously draws the distinction between the potential intel-
lect (dunamei) and the intellect in actuality (entelecheia). He claims that
the intellect in a way potentially is the objects of thought, though it actu-
ally is nothing before it thinks; and he also uses a metaphor to explain
what he means: the intellect potentially is the objects of thought in the
same sense as there potentially is something written on a wax tablet on
which actually nothing is written. On the basis of this text, therefore, it
might seem plausible to Eustratius that in the last chapter of the Pos-
terior Analytics Aristotle claims that the intellect is innate in the soul
of human beings in the sense that they potentially have knowledge of
first principles, i.e. that human beings potentially have intellect or reason
even before they actually start thinking. To put it differently, according
to Eustratius’ interpretation, human beings are born rational in the sense
that they potentially have knowledge of first principles, and it is only after
they acquire experience of the world through their senses that they come
to possess such knowledge in actuality.

But is Eustratius right in using the De Anima passage in order to
interpret what Aristotle says in APo. II ? In the Posterior Analytics
(b) Aristotle asks the question whether we are born with the dis-
position to know first principles or whether we acquire this disposition
with time. There is no indication, however, that the distinction in theDe
Anima between the potential and the actual intellect ismeant to provide a
generic account of the development of reason. Aristotle in theDe Anima
talks of the progression from potential to actual reason in the sense that
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it is only with the acquisition of the forms that our intellect is able to
actually think. But this intellect is already the intellect which has been
developed on the basis of our sense perceptions, our memories and our
experience. Hence, Aristotle does not seem to address the same question
in the two texts, and Eustratius’ attempt to bring them together proves, I
think, misleading.

Furthermore, however one understands the relation between the two
Aristotelian texts, Eustratius’ interpretation does not seem to correspond
to what Aristotle says in the Posterior Analytics. According to Aristo-
tle, human beings do not possess the disposition to know first principles
when they are born, but they acquire reason only with time (ginesthai
logon: a) in virtue of their capacity to have sense perceptions, mem-
ories and experience. Of course the interpretation of this text depends
on howwe are to understand in general the notion of the intellect or rea-
son in Aristotle; that is to say, it depends on what it means for Aristotle
that human beings are rational.18 For if we are to understand reason as
the disposition to know first principles and to grasp the universal, then
human beings are certainly not born with such a disposition but acquire
it with time; what we are born with is simply the disposition to perceive,
to retain our memories, and to acquire experience, and this in the course
of a natural development can give rise to universal concepts and thus to
the acquisition of reason. Therefore, even if we talk of potential reason
or intellect, all this can mean is that we have the disposition to perceive
through our senses and to havememories and to, on the basis of this, then
form concepts bymeans of whichwe grasp universals and first principles,
rather thanwhat Eustratius presents as somekind of potential knowledge
of first principles.

But I think that there is an important motivation why Eustratius reads
II  the way he does in the light of the De Anima passage. For in this
way he can present Aristotle’s position as parallel to Plato’s: they both
agree, according to Eustratius, that human beings are not born with full
knowledge of first principles; in the case of Plato such knowledge is
forgotten as soon as we are born, while in the case of Aristotle when
we are born we only possess potential and not actual knowledge of
first principles (cf. also, .–). There are two reasons which could
explain why Eustratius wants to portray the views of Plato and Aristotle
in this way: first, he shares the Neoplatonists’ concern to see the views

18 Frede (), –.
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of these two ancient philosophers as being close to each other, if not
in agreement, a concern which can be found in the writings of many
Byzantine thinkers in connection with many philosophical issues; and
second, he is interested in grouping Plato and Aristotle together, so that
he may present his own account of how we come to know first principles
as constituting an alternative to theirs. What immediately follows the
summary of Plato’s and Aristotle’s position strongly suggests that the
motivation behind Eustratius’ reading of Aristotle’s text has rather to do
with the view which he himself wants to defend on the subject of the
knowledge of first principles.

Eustratius (.–.)19 says that he should not spendmore time
discussing other philosophers’ views; instead, he wants to add something
relevant to this subject, a view that he himself seems to espouse. As his
starting point Eustratius takes the following general claim, which obvi-
ously has its origin in Neoplatonism: since in the hierarchy of beings the
soul comes right after the intellect, the soul participates (metexein) more
than anything else in what the intellect grasps (epibolai tou nou); thus
the common and self-evident (autopistoi) notions of the soul are noth-
ing but resonances (apêchêmata) of what the intellect grasps. However,
Eustratius continues, these common and evident notions which the soul
has right from the beginning, i.e. the first principles, are often obscured
and dominated by the impulses (hormai) of the vegetative and vital pow-
ers of the body. It is only when our soul is guided either by our sense per-
ceptions or by appropriate teaching that the common and evident notions
come forth (proballein), so that we, as it were, wake up and can immedi-
ately assent (sunkatatithesthai) to the first principles.

19 .–.: �Αλλ’ �λλ	τρ�αις μ2ν δ��αις διαιτJν κα. ,ς '�	υσιν �λη"ε�ας 3
ψεIδ	υς ��ετ�(ειν �ν τ%) παρ�ντι περιττ�ν· 	 κ $�αρι δ’ Cσως λ�γ	ν πρ	σ"ε+να� τινα
τ	7 πρ�γματ	ς �#απτ�μεν	ν. �ν τF� τ��ει τ)ν ε<δ)ν τ� πρ	σε�)ς μετ� τι μετ
�ει
τραν�τερ	ν τ	7 πρ	σε�)ς πρ! α τ)ν. �πε. 	Tν E ψυ�* πρ	σε�)ς μετ� ν	7ν, μετ
�ει
τ	7 ν	7 μJλλ	ν Aπερ τ� π�ρρω τ	7 ν	7, κα. τ	Iτ	υ �ν α τF� �πη��ματα α9 κ	ινα.
κα. α τ�πιστ	ι 'νν	ιαι, δι’ Lνπερ #
ρει τιν� πρ!ς τ�ς �μ
σ	υς τ	7 ν	7 �πι1	λ�ς
�π	μ�μησιν, αU δ* �� �ρ��ς μ2ν α τF� ,ς �μπυρεIματα �ν α<"�λFη �π	κεκρI#αται
τF� �πικρατε�Sα τ)ν �ειρ�νων δυν�μεων συγ�ε�μεναι, λ
γω δ* τ�ς #υτικ�ς τε κα.
(ωτικ�ς, δι� τ! #"αν	Iσας ταIτας �νεργε+ν �ν τ%) σ=ματι γενεσι	υργ	Iς τε 	Vσας
τ%) τε σ=ματι πρ	σε�)ς �	ρηγ	Iσας τ*ν σIστασιν, κα. τ	7τ	 �πιτ�δει	ν πρ!ς τ�ς
δι’ α τ	7 �νεργε�ας παρασκευα(	Iσας τF� κρε�ττ	νι. Lν �νεργ	υσ)ν σKν σ#	δρ�τητι
�πρ	σεκτε+ν OαυτF� συμ1α�νει τ*ν λ	γικ*ν �π! τ�ς �κε�νων κατασυρ	μ
νην 0ρμ�ς κα.
�πε�ρως 'τι '�	υσαν τ�ς �ντα7"α "εωρ�ας κα. πρ��εως, κα. π	δηγ�ας δε	μ
νην, Wν’
OαυτF� τ*ν �πιστ�μην κα. τ�ς �γκειμ
νας �νν	�ας πρ	1�ληται.
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Some of the terms used here have their origin in Hellenistic philoso-
phy; for instance, ‘epibolai tou nou’, ‘sunkatatithesthai’ and ‘hormai’. But
all of these as well as some of the other terms, like ‘autopistoi’ and ‘apêchê-
mata’, were also used by the Neoplatonists in similar contexts.20 Is it the
case, then, that the viewwhich Eustratius presents here is a view he inher-
ited from the Neoplatonists? There is no doubt that Eustratius’ starting
point is of Neoplatonic origin. It seems, however, that this is where the
Neoplatonic influence ends, since Eustratius’ view does not correspond
to what theNeoplatonists standardly claim about knowledge of the Ideas.
For Eustratius’ claim that our soul does have knowledge of first principles
right from the beginning, but that it is the impulses of our body which
obscure our understanding of the universal, differs both fromwhat Plato
and the Platonists hold as well as from what Aristotle says.That is to say,
Eustratius does not think that the human soul regains pieces of knowl-
edge, which we possessed at some former time, nor does he think that it
has only potential knowledge which then becomes actual. On the con-
trary, he seems to believe that the human soul has full knowledge of the
principles, the common, self-evident concepts, alreadywhenwe are born,
but that this knowledge is obscured by our bodily impulses. And this is
a view, I think, which is of Christian origin. For the soul, according to
the Christians, when created by God, is created perfect, that is with all
the knowledge it needs; if human beings lose sight of the knowledge and
understanding which their soul possesses, it is because they are suscep-
tible to the impulses generated by their body.

In this connection it is interesting to note an argument which Eustra-
tius attributes to Aristotle, though we do not find any trace of it in the
Posterior Analytics. Eustratius (.–)21 claims that, according to
Aristotle, we do not have innate knowledge of first principles, and he
adds in a parenthesis the reason, namely that wewould otherwise be born
perfect (an êmen gennômenoi). This same argument can also be found
in Themistius’ paraphrasis of the Posterior Analytics, thoughThemistius

20 epibolai tou nou: e.g. Plotinus,Enn. ...; ...; ...; Philoponus, In APo.
.; autopistos: e.g. Proclus, in Princ. Eucl. elem. .; .; .; .; Philoponus,
In APo. .; .; .–; .–; apêchêmata: e.g. Proclus, in Alcib. .;
in Parm. ..

21 τ! δ2 κα"�λ	υ �στ.ν �ρ�* τ�ς τ
�νης κα. τ�ς �πιστ�μης, ,ς ε;ναι δ�λ	ν 8τι 	Vτε
'νεισιν Eμ+ν �� �ρ��ς α9 τ)ν�ρ�)ν γν=σεις (τ
λει	ι γ�ρPν Xμεν γενν=μεν	ι) 	Vτε �π!
γνωστικωτ
ρας τιν!ς 4�εως �γγ�ν	νται, ,ς ε;ναι �ν�γκην πρ	ειδ
ναι τ! πρ! α τ)ν,
�λλ’ �γγ�ν	νται Eμ+ν κατ� μικρ!ν �"ρ	ι(�μεναι �π! μν�μης τε κα. α<σ"�σεως.
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(.–)22 says, again in a parenthesis, but in slightly different phras-
ing, that we do not have innate knowledge of first principles because in
that case we would be perfect (an egenometha). I think that the meaning
in both cases is the same. BothThemistius and Eustratius believe that this
argument is implicitly in Aristotle’s text; that is to say, they both believe
that Aristotle would not agree with the view that human beings are per-
fect right from the start. The difference in the use of verbs ‘gignesthai’
and ‘gennasthai’ thus does not seem important. However, it is tempting
to ask why Eustratius would change the verb. My suggestion is, though
it is obviously a tentative one, that Eustratius attributes to Aristotle this
argument phrased in this particular way, because it is exactly the Aris-
totelian view that human beings are not born perfect which he opposes.

To conclude the topic of the knowledge of first principles, in the first
five pages of his commentary on Posterior Analytics II  Eustratius
seems to clearly distinguish his view from those of Plato and Aristotle
in part in order to be in line with Christian dogma. What is really puz-
zling, though, is that later on in his more detailed commentary (.–
.),23 Eustratius seems to attribute to Aristotle a position which is a
compilation both of what he previously presented as Aristotle’s account
andof his own account.That is to say, Eustratius claims there that, accord-
ing to Aristotle, it is because of the non-rational impulses (hormai) that
our soul fails to possess actual knowledge. This is neither what Aristotle
says in thePosterior Analytics norwhat Eustratius earlier on presents him

22 κα. 'στι τ! κα"�λ	υ τ! 8μ	ι	ν κα. τα τ!ν �ν τ	+ς κα"’ 4καστ	ν κα. τ! �ν τ	+ς
π	λλ	+ς, κα. τ	7τ	 τ
�νης �ρ�* κα. �πιστ�μης, τ
�νης μ
ν, ε< περ. τ)ν �π’ α τ�ς
γιν	μ
νων, �πιστ�μης δ
, ε< περ. τ)ν �π! #Iσεως. 	Vτε 	Tν �� �ρ��ς �νυπ�ρ�	υσιν α9
�ρ�α� (τ
λει	ι γ�ρ Pν �γεν�με"α), 	Vτε �π’ $λλης 4�εως �γγ�ν	νται γνωστικωτ
ρας
Yστ’ �� �ν�γκης τι πρ	ειδ
ναι, �λλ’ �π! α<σ"�σεως κα. μν�μης διεγε�ρ	νται κα.
�"ρ	�(	νται.

23 �Εκ τ)ν ε<ρημ
νων, #ησ�, δ�λ	ν γ
γ	νεν, 8τι 	 δετ
ραν τ)ν �π	"
σεων �ναγ-
κα+	ν 0μ	λ	γε+ν, αMς τ� $τ	πα εWπετ	. 	Vτε γ�ρ ε<σιν �ν Eμ+ν 4�εις �ρ��"εν τ)ν κα"�-
λ	υ κα. τ)ν �ρ�)ν �#ωρισμ
ναι, Aγ	υν συνεστηκυ+αι κα. �νεργε�Sα �π�ρ�	υσαι, 	Vτε
μ* 	Tσαι γ�ν	νται �π� τινων Oτ
ρων 4�εων κρειττ�νων τε κα. γνωστικωτ
ρων, Yσ-
περ α9 �π	δε��εις, �λλ’ �π! τ�ς �ε�ρ	ν	ς κα. συμ#Iτ	υ τ	+ς (%=	ις α<σ"�σεως τα+ς
κατ� μικρ!ν πρ	σ"�καις κα. τα+ς κατ� μ
ρ	ς γν=σεσιν ε<ς τ*ν τ	7 0μ	�	υ κα. πJ-
σιν τ	+ς κα"’ 4καστα �ν�ντ	ς τα τ	7 γν)σιν γιν	μ
νης τ�ς πρ	κ	π�ς. τ�"ησι δ2 κα.
παρ�δειγμα· 	M	ν γ�ρ, #ησ�ν, �ν μ��Fη συμ1α�νει, 0π�ταν τρ	π* γ
νηται, ε;τα εMς τ)ν
#ευγ�ντων στF� κα. �π’ α τ%) δεIτερ	ς κα. τρ�τ	ς $λλ	ς, 4ως π	λλ)ν στ�ντων π�λιν
�π’ �ρ�*ν Xλ"εν E μ��η. τ	ι	7τ	ν γ�ρ κα. �π. τ	7 κα"�λ	υ γ�νεται· κατακρατε+ται
γ�ρ �π! τ�ς 0ρμ�ς E ψυ�* τ)ν �λ�γων δυν�μεων κα. τ	Kς �ν α τF� λ�γ	υς �νενεργ�-
τ	υς #
ρει ε;"’ Oν!ς λη#"
ντ	ς α τF� �κ τ�ς α<σ"�σεως τ)ν κα"’ 4καστα, κα. �π’ α τ%)
$λλ	υ κα. τρ�τ	υ Oτ
ρ	υ κα. τετ�ρτ	υ αT"ις, 	&τω κατ� μικρ!ν E τ	7 κα"�λ	υ στ�σις
κα. στερ
ωσις �ν α τF� γ�νεται.
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as having said. Should we on the basis of this passage doubt Eustratius’
authorship of the first five pages of this commentary on II ? Or should
we simply regard it as a careless remark on Eustratius’ part?

. The Distinction between Art and Science

The second question which Aristotle raises in the last chapter of the
Posterior Analytics, namely the question concerning the cognitive state
or disposition (hexis) in virtue of which we come to know the first
principles, introduces us to our next topic, the distinction between art
and science. Eustratius (.–)24 claims that, according to Aristo-
tle, human beings have certain cognitive dispositions which are always
reliable and others which are sometimes true and sometimes go wrong.
Practical reason (logismos or praktikos nous) and belief (doxa) are some-
times right and sometimes gowrong,whereas science or scientific knowl-
edge (epistêmê) and the intellect (nous) are always right. Hence, it is
science and the intellect which are the cognitive dispositions relevant
to the case of first principles, since first principles are always true. Now,
of these two cognitive dispositions science cannot be the one in virtue
of which we know first principles, because scientific knowledge always
requires an explanation, i.e. a demonstration, and to require a demon-
stration of first principles is to invite an infinite regress.Therefore, Eustra-
tius concludes, it is in virtue of the intellect, according to Aristotle, that
we come to know first principles.

It is clear from the above discussion in Eustratius’ commentary that
science has the following two characteristics: first, it is a cognitive state
or disposition which is always reliable, and second, it always requires
a demonstration. In fact, these two characteristics also constitute the
criteria on the basis of which Eustratius distinguishes science (epistêmê)

24 .–: �λλ’ �πε�περ E δι�ν	ι� �στι κα"’ Zν 0 $ν"ρωπ	ς F[ $ν"ρωπ	ς �νεργε+ν
π
#υκεν, Cδωμεν τ�ς περ. α τ*ν 4�εις. τ	Iτων 	Tν α9 μ2ν �ε. �λη"ε+ς ε<σιν, α9 δ2 π	τ2
κα. ψευδε+ς. π	τ2 μ2ν 	Tν τ! ψε7δ�ς ε<σι δε��μεναι δ��α κα. λ	γισμ�ς, \περ $μ#ω
μ2ν περ. τ)ν $λλ	τε $λλως ���ντων, �λλ’ E μ2ν ε<ς "εωρ�αν μ�νην π	λλ�κις καταντSJ
πρJ�ιν μ* '�	υσαν, 0 δ2 λ	γισμ!ς ε<ς πρJ�ιν �ε. �π	τε�νεται· δι! κα. πρακτικ!ς ν	7ς
Dν	μ�(εται. �λη"ε+ς δ2 �ε. �πιστ�μη �στ. κα. ν	7ς. �πε. 	Tν κρε�ττων E γν)σις τ)ν
�ρ�)ν, εCη Pν κα. κρε�ττ	ν	ς 4�εως 3 κατ� δ��αν κα. λ	γισμ�ν, Yστ’ 3 �πιστ�μη 3
ν	7ς. �λλ� πJσα �πιστ�μη μετ� λ�γ	υ· Yστ’ ε< �πιστ�μη γν)σις τ)ν �ρ�)ν, εCη Pν E
γν)σις τ)ν �ρ�)ν μετ� λ�γ	υ. �λλ� πJς λ�γ	ς �πιστημ	νικ!ς �� �ρ��ς· 'σ	νται δ*
�ρ�α. τ)ν �ρ�)ν κα. 	&τω πρ	]	ι Pν 0 λ�γ	ς �π’ $πειρ	ν. λε�πεται $ρα κρε�ττ	ν	ς 3
κατ’ �πιστ�μην 4�εως ε;ναι τ*ν γν)σιν τ)ν �ρ�)ν. κρε�ττων δ2 �πιστ�μης γνωστικ*
4�ις 	 κ 'στιν $λλη 3 ν	7ς· ν	7ς $ρα γνωστικ!ς τ)ν �ρ�)ν.
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from art (technê), a distinction drawn and closely investigated by all the
commentators of the Posterior Analytics, though no such treatment is
to be found in this Aristotelian treatise. The commentators distinguish
between science and art both in the context of the distinction between
the different cognitive dispositions and in connection with Aristotle’s
statement in Posterior Analytics II  (a–) that it is a universal
which is a principle of art or a principle of science, of art if it concerns
somethingwhich comes to be and of science if it concerns how things are.
And althoughwemight expect that all the commentators report the same
view on the subject, actually their accounts differ in some interesting and
illuminating ways.

Let me start with Eustratius who is at the centre of our inquiry. In
the first five pages of his commentary on APo. II , Eustratius (.–
)25 distinguishes art and science in the following way: science concerns
eternal things (tois aei echousin), whereas art concerns things which hold
for the most part (tois hôs epi to polu), i.e. the things which come to be
and perish, since they consist ofmatter and constantly change.Hence, the
universal in science always holds, i.e. the first principles of science always
hold, whereas the first principles of art sometimes hold and sometimes
may not hold.26 On the other hand, there is a passage in his line by line
commentary in which Eustratius (.–)27 presents alongside the

25 τ! δ2 κα"�λ	υ �ρ�* γ�νεται τ
�νης κα. �πιστ�μης, ε< μ2ν �ν τ	+ς ,ς �π. τ! π	λI,
τ
�νης, ε< δ’ �ν τ	+ς �ε. '�	υσιν ,σαIτως, �πιστ�μης. τ! γ�ρ κα"�λ	υ "εωρε+ται 'ν
τε τ	+ς �ν γεν
σει κα. #"	ρSJ κα. 	Mς με"’ &λης τ�ς �ε. ^ε	Iσης E &παρ�ις, κα. �ν τ	+ς
,σαIτως �ε. '�	υσιν, �λλ’ �π’ �κε�νων μ2ν πταιστ!ν τ! κα"�λ	υ κα. π	τ2 $λλως '�	ν
Aπερ κατε�ληπται, �π. δ2 τ	Iτων �ε. τ! α τ�.

26 Eustratius draws a similar distinction later on, when he distinguishes between the
different rational dispositions, but here science is juxtaposed to practical reason rather
than to art; science, just like the intellect, deals with the eternal things and is always reli-
able, whereas practical reason which is involved in actions deals with the contingent and
is sometimes right and sometimes goes wrong (.–): τ)ν δ* περ. τ*ν δι�ν	ιαν,
τ	υτ
στι τ)ν λ	γικ)ν 4�εων, αMς �λη"εIειν πε#Iκαμεν, Aγ	υν κα. γνωστικ)ν α9 μ2ν
�ε. �λη"ε+ς ε<σιν, α9 δ’ 	 κ �ε. �λη"ε+ς, �λλ� παραδ
�	ντα� π	τε κα. τ! ψε7δ	ς· α_ται
δ
 ε<σι δ��α κα. λ	γισμ�ς, E μ2ν περ. τ� "εωρητ� '�	υσα, 0 δ2 περ. τ� πρακτ�, 8σ-
τις κα. πρακτικ!ς ν	7ς λ
γεται. 0 γ�ρ �ν Eμ+ν λ�γ	ς περ. τ)ν πρακτ
ων ��ετ�(ων κα.
λ	γι(�μεν	ς κα. τ�δε μ2ν �π	δ	κιμ�(ων, τ�δε δ2 πρ	αιρ	Iμεν	ς λ	γισμ!ς λ
γεται
κα. πρακτικ!ς ν	7ς, τ! μ2ν ,ς λ	γ�σει �π	1�λλων κα. ��ετ�σει κα. κρ�σει τ� πρ�-
γματα, τ! δ’ ,ς ε<ς πρJ�ιν �π	τελευτ)σαν '�ων τ*ν "εωρ�αν. ε<σ.ν 	Tν α9 δυν�μεις
$μ#ω α_ται περ. τ� �νδε��μενα κα. $λλως '�ειν, κα. δι� τ	7τ	 κα. πF� μ2ν �λη"εI-
	υσι, πF� δ2 ψεIδ	νται· E δ2 �πιστ�μη κα. 0 ν	7ς πρ!ς τ� �ναγκα+α κα. �ε. ,σαIτως
'�	ντα καταγιν�μεναι �ε. �λη"ε+ς ε<σι.

27 τ
�νην δ
 #ησιν 3 τ*ν περ. τ� γιν�μενα �#’ Eμ)ν, κα. �πιστ�μην τ*ν περ. τ�
�π! τ�ς #Iσεως, 	M	ν 8τι 0 π
λεκυς τμητικ�ς, τ! δ2 �Iλ	ν τμητ�ν, κα. 0 �λλ
1	ρ	ς
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above distinction an alternative one: art is aboutwhat ismade by us (hyph’
êmôn), whereas science is about what is natural (hypo tês physeôs). And it
is particularly interesting to note the examples which Eustratius uses to
illustrate this alternative distinction between science and art. In the case
of art he uses examples from carpentry, namely the axe which is able to
cut the wood, and from medicine, namely the hellebore which is able to
cure the human body from certain diseases of the spleen.28 In the case
of science he uses, apart from the usual example that the whole is larger
than the part (.–), the example that with the same velocity we
traverse the same distance in the same time. Interestingly enough, this
is the only occasion he uses this example; for Eustratius prefers to use
as examples of first principles in science the metaphysical principle of
non-contradiction (.–; .–) as well as the mathematical
example that two things equal to another thing are equal with each other
(.–; .–).

The fact that Eustratius uses an example from physics to illustrate the
alternative distinction between science and art is, I think, quite suggestive
of the reason why in the first place he chooses to introduce such a
distinction. For if science does not only deal with eternal things, like
in the initial distinction, but deals in general with what is natural, the
criteria for science become less strict and physics can be included among
the sciences. Besides, Eustratius (.–)29 also suggests that, apart
from demonstrative science, there is also science which does not use
demonstrations but divisions, analysis and definitions. Thus, if science
is not only understood in the strict sense of demonstrative science, we
could think that physics can be regarded as a science, even though it deals
with the material things which by nature are contingent.

The samedouble distinction between science and artwe find inEustra-
tius’ commentary on the first book of the Nicomachean Ethics, although
the motivation is different here; for in this commentary the issue is
whether ethics, and for thatmatter politics, is a science orwhether it is not

κα"αρτικ�ς, τ! δ2 �ν"ρ=πιν	ν σ)μα κα"αρτ�ν, κα. 8σα �ν τ	+ς �#’ Eμ)ν "εωρε+ται
γιν	μ
ν	ις· τ� δ’ �π! #Iσεως γιν�μενα δ�λα �ν 	Mς �ρ�α. πλε�	υς, 8τι τ! 8λ	ν πλε+	ν
τ	7 Eμ�σε	ς, κα. 8τι τ� δι� τ	7 Cσ	υ �ρ�ν	υ τ! Cσ	ν δι�στημα διερ��μενα <σ	τα��, κα.
8σα τ	ια7τα· 3 τ
�νην μ
ν #ησι τ*ν περ. τ� 'νυλα κα. πταιστ�, ` κα. γ
νεσιν εCρηκεν,
�πιστ�μην δ2 τ*ν περ. τ� �ε. ,σαIτως '�	ντα, ` κα. aν bν�μασεν.

28 The example of the hellebore is a very popular example with the commentators: e.g.
Themistius, In APo. .–; Philoponus, In APo. .–; –.
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a science.30That is to say, in the context of discussingAristotle’s claim that
in ethics we can indicate the truth about human actions only in general
terms and roughly, Eustratius (.–;31 cf. .–; .–) draws
a clear distinction between art and science: science deals with the nec-
essary (anagkaion), deriving necessary conclusions from necessary pre-
misses, whereas art deals with the contingent (endechomenon), deriving
conclusionswhich hold for themost part (hôs epi to polu) frompremisses
of the same kind. On the other hand, Eustratius (.–.)32 earlier in
the same commentary says that, though the subject matter of ethics and
politics concerns human actions which are not characterized by neces-
sity, there is no reason to reject ethics or politics on such grounds as not
scientific; for along these lines one would also need to reject rhetoric,
grammar, dialectic, medicine and, in general, all the disciplines which
deal withwhat is enmattered (enula), even the part of physics which deals
with matter and what is enmattered. Hence, it is again interesting to note
that in this discussion about the scientific status of ethics, physics is pre-
sented as the discipline whose scientific character should not be disputed,
though its first principles and conclusions hold only for the most part.

It is not surprising that Themistius in his paraphrasis also presents
this moderate position concerning the issue of what counts as science.
Again in the context of trying to determine the cognitive disposition in
virtue of whichwe come to have knowledge of first principles,Themistius
(.–; .–) claims that there is a strict sense (akribôs) of what a
science is, namely demonstrative science, and another sense of ‘science’
in which science does not use demonstrations but, for instance, defi-
nitions. Moreover, in the context of distinguishing between the princi-
ples of science and those of art, Themistius (.–) claims that art is
concerned with what is made by human beings, whereas science is con-
cerned with what is made by nature. Therefore, according toThemistius,
too, physics should be regarded as a science, even if it is not demonstra-
tive. The anonymous commentary (.–; .–) presents exactly

30 For a more detailed discussion of this issue, cf. Ierodiakonou ().
31 κα. περ. μ2ν τ! �ναγκα+	ν �πιστ�μη καταγ�νεται �ναγκα�α 	Tσα κα. �� �ναγ-

κα�ων �ναγκα+α περα�ν	υσα, περ. δ2 τ! ,ς �π. τ! π	λK �νδε��μεν	ν τ
�νη, �κ τ)ν ,ς
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the same view: there is a more common sense (koinoteron) of science in
which it is not demonstrative and concerns what is not made by human
beings, i.e. both the eternal things and the things which come to be and
constantly change, whereas art concerns what is made by us. Besides,
when the anonymous commentator distinguishes in this text between
science and art, he explicitly refers to physics as a science. It is only, then,
in Philoponus’ commentary on the Posterior Analytics that the distinc-
tion between science and art is drawn in such a way that physics cannot
be a science; for Philoponus (.–) claims that science is of the eter-
nal things and art of those things which come to be and perish. Also,
when he talks of the different rational dispositions, Philoponus (.–
)makes clear that it is practical reason andnot sciencewhich deals with
what comes to be and what is constantly changing. However, such com-
ments do not exclude the possibility that Philoponus would also accept,
just like the other commentators, a less strict sense of science. Indeed,
Philoponus (.–) himself once calls the knowledge of first prin-
ciples a science, even though they cannot be demonstrated, and he once
specifies, when he talks of science, that it is demonstrative science which
he has in mind.

It seems, therefore, that the commentators side withAristotle in think-
ing that physics is a science; for that is what Aristotle explicitly says in
Metaphysics E, when he groups together first philosophy, physics and
mathematics.33 That is to say, the commentators do not seem to share
Plato’s and the Neo-platonists’ doubts about knowledge of the sensible
world, but follow their usual trend in combining elements from the Pla-
tonic and the Aristotelian traditions. Eustratius, in particular, could be
said to have a further motivation to prefer this attitude towards physics;
for since the natural world is God’s creation, studying nature may be
thought by Christians as a way to find out more about God. But admit-
tedly there is nothing explicit in the text to justify this speculation,
plausible though it may be. On the other hand, at the beginning of his
commentary on the Posterior Analytics Eustratius (.–)34 undoubt-
edly adds a Christian flavour to the topic of the knowledge of first prin-
ciples, when he draws a line concerning our ability to understand the

33 See, however, the distinction between physics and the theoretical sciences in De
partibus animalium A b–a.

34 ε< δ2 1	Iλει, τ� μ2ν πρ)τα σιγF� ��σ"ωνYσπερ �ν �δIτ	ις 9ερ	+ς�π	κεκρυμμ
να,
τ� τε αCτι	ν Qν κα. τ� �� �κε�ν	υ δεικνυ�μεν� τε κα. �κ#αιν�μενα, 	 π	ι	Iμενα 	 δ2
παραγ�μενα.
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world; for he talks here of the ultimate principles, the three persons of
the Trinity, and claims that these cannot be known but should be left in
silence like mysteries.35

. Conclusion

A.C. Lloyd in his short article “The Aristotelianism of Eustratius of
Nicaea” made a rather sweeping claim, according to which: ‘No one
acquainted with late Byzantine Aristotle commentators will look for
originality in their suggestions: such originality as there may be will be
found in their style of exposition and their selection from traditional
points of view’ (p. ).36 I myself, on the contrary, think, and I hope to
have here shown, that Eustratius’ work provides us with a good example
of a Byzantine commentary which contains philosophically interesting
interpretations of an innovative character. For Eustratius does not blindly
copy the previous commentators in their assessment of Aristotle’s or
of Plato’s doctrines; it seems that in central epistemological questions,
like the knowledge of first principles or the distinction between art and
science, it is important for him to distance himself from both ancient
philosophers and to suggest new theories which are in close agreement
with his Christian beliefs.

35 Lloyd (), – at  has rightly noted that the first principles here include
the One Cause and the things which are revealed andmanifested from it, neither created
nor brought into being (	 π	ι	Iμενα 	 δ2 παραγ�μενα), a Christian formula referring
to the second and third person of the Trinity.

36 Lloyd (), .
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Nowadays it is commonly acknowledged among scholars that the Cor-
pus Aristotelicum had a huge influence on Latin medieval thinkers. It is
equally agreed upon that the reception of the Aristotelian writings had
a historical point de départ when, in the middle of the twelfth century,
translators like James of Venice (JacobusVeneticus Graecus) orGerard of
Cremona undertook the task of translating Aristotelian texts fromGreek
and Arabic, which were at the time unknown to the Latin medievals. In
this light, the twelfth and thirteenth centuries are characterized histori-
cally by the translation and the reception of almost all Aristotelian works
as well as other Arabic, Greek, and Jewish sources.1

The fortunes of the Stagirite’s doctrines on being qua being and natu-
ral phenomena, onman and happiness, on language and knowledgewere
to become quite different. Unlike the reception of Physics,De anima and
Metaphysics (Met.), Posterior Analytics (APo.) had no institutional resis-
tance to overcome.2 By the middle of the thirteenth century, the Aris-
totelian paradigm of scientia (epistêmê) as demonstrative knowledge of
reasoned facts had entered the philosophical and theological discussion.
In  APo. had become an integrated part of the arts-curriculum at
the University of Paris.3 Nevertheless, its readers have had their diffi-
culties with Aristotle’s teaching on demonstration, universals, and prin-
ciples. The sceptical remarks on the understanding and applicability of

* I would like to thank Dr. MarkThompson for his help in revising my English.
1 For the translators and the translations of the Aristotelian writings see: Dod (),

–.
2 “Non legantur libri Aristotelis de methafisica et de naturali philosophiae, nec

summe de eisdem, aut de doctrina magistri David de Dinant, aut Amalrici heretici, aut
Mauricii hyspanii.” Chartularium Universitatis Parisiensis (CUP), eds. Denifle & Chate-
lain (), No. , f. For the bans in the th century against Aristotle’s work see: Van
Steenberghen () and Miethke ().

3 The  statutum artistarum nationis anglicanae and the  statutum facultatis
artium de modo docendi et regendi in artibus in: CUP I, No. , – and No. ,
–.
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APo. that can be found in John of Salisbury’sMetalogicon, a treatise from
, perhaps best express the attitude and the difficulties of a whole gen-
eration of scholars towards the Scientia demonstrativa: almost a century
had to pass until the first medieval scholar undertook the task of com-
menting on APo.4 This diachrony in the translation and the reception
of the Aristotelian writings extends over Posterior Analytics as well as
Metaphysics and Physics.The finally fruitful integration of the ‘NewAris-
totle’ was furthermore promoted and supported by the mediation of the
newly translated Arabic tractates and commentaries onAristotle, and the
reverting to traditional Christian sources like Boethius.5 The emergence
of these writings as textbooks marks a continuity, rather than a discon-
tinuity, between the twelfth and thirteenth century, as well as a strong
motivational and systematic continuity in regard to the development of
logical and epistemological, metaphysical or psychological questions.

Following the first translation of APo. into Latin (between –)
by James of Venice, it took almost a century until the first scholar under-
took the task of commenting on this textbook of Logica nova as a whole.6
Although we find “echoes” of the Posterior Analytics in the reception
of Sophistici Elenchi by the end of the th century,7 it was to be the
later Bishop of Lincoln, Robert Grosseteste (–), who first com-
mented on APo. in the ’s in Oxford. By the end of the th century
this literary commentary had advanced to a standard commentary.8 In
the meantime we find more commentaries on APo. by masters from the

4 “Posteriorum vero analecticorum subtilis quidem scientia est, et paucis ingeniis
pervia. Quod quidem ex causis pluribus evenire perspicuum est. Continet enim artem
demonstrandi, quae prae ceteris rationibus disserendi ardua est. Deinde haec utentium
raritate iam fere in desuetudinem abiit, eo quod demonstrationis usu vix apud solos
mathematicos est, et in his fere apud geometras dumtaxat.” John of Salisbury,Metalogicon,
ed. Hall (), IV. , .

5 See Speer (), –. For the reception of the epistemological doctrines of Aris-
totle in Dominicus Gundissalinus, a twelfth century author and translator, see Fidora
().

6 For the translatio Iacobi see: Minio-Paluello (), –; Dod (), –
and the “Praefatio” in Minio-Paluell & Dod (), IX–LXXXIII. Unlike the translatio
Iacobi the other two translations from the Greek by the mysterious translator Ioannes
(before ) andWilliam of Moerbeke (ca.  or earlier) and the translation from the
Arabic by Gerard of Cremona (before ) were rarely used. While the translatio Iacobi
is extant in  mss the other translations were far less circulated.

7 Ebbesen (), –. For the reception of APo. in the Middle Ages see Serene
(), –; Pinborg (), –; and De Rijk (), –.

8 Robert Grosseteste, Commentarius in Posteriorum analyticorum libros, ed. Rossi
(). See Ebbesen (), –; here: f.
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Parisian arts faculty as well as from the new orders.9 But, these few com-
mentaries only partially reflect the whole spectrum of systematically dis-
cussed topics deriving from APo. The systematical discussions about the
subject, the method, and the principles of a science extend to philosoph-
ical as well as theological contexts.10 In this sense, the question of how to
apprehend the first principles of science is not only to be found in early
philosophical commentaries onAristotle’sDe anima, but also in theolog-
ical tractates about the soul, indicating that there was a strong interest in
epistemological and gnoseological issues.11 In this milieu we come upon
discussions which treat the cognitive capacities of the homo viator like
sense and intellect, the nature and status of knowledge and the question
of how to arrive at true knowledge.12

It was this philosophical, as well as theological, interest and challenge
that led these scholars to a thorough discussion of the doctrine of the
apprehension of the first, universal and immediate principles of under-
standing outlined by Aristotle in several passages in APo. and discussed
in greater detail in the final chapter II . The ambiguity concerning
the status of insight or intellect (nous, intellectus) and the relationship
between sense-perception (aisthesis, sensus), induction (epagôgê) and
insight, which has been discussed since the late ancient commentators
until today, left room enough for various interpretations by themedieval
scholars. One of the problems was whether Aristotle thought of intel-
lectus as an intellectual process, as an act related to and being part of
induction or as amental state (hexis-habitus) where inductionwould play
the constitutive role. In either case, the results of induction, this com-
plex and multi-staged ascent from sensory perception of singulars to the

9 For example those by Robert Kilwardby, Nicholas of Paris, Albert the Great or
Thomas Aquinas. See Tuninetti (), –.

10 For the case of metaphysics see: Zimmermann (); for theology see Köpf ().
11 “Quarum [operationes intellectus possibilis] prima est circa quidditates, secunda

vero circa complexiones primas, que dicuntur principia scientiarum. Et primus intellec-
tus dicitur intellectus in actu cum cognoscit quidditates; et dicitur tunc in actu quia tunc
habet potestatem agendi ut cognoscat complexiones que dicuntur principia, sicut cog-
nitio quid est totum et quid est pars, et quid est esse maius, consequenter cognoscitur
hec complexio: omne totum est maius sua parte. Intellectus autem cognoscens huius-
modi principia vocatur intellectus in habitu. Cum ex hiis principiis infomatur intellectus
in cognoscendo conclusiones vocatur intellectus adquisitus, qui alia ratione dicitur sci-
entia.” Anonymus, De potentiis animae et obiectis, ed. Callus (), –, here: .
See Tuninetti (), –.

12 For this systematic approach towards APo. see De Rijk (), f.; Marrone
() and (), –.
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apprehension of universals, were to be simple universal terms or concepts
or universal propositions which in the reading of the medieval scholars
should serve as principles of demonstration.

In the following I would like to shed some light on an interpretation of
APo. II  which was presented at the arts-faculty in the ’s, being
part of the earliest courses on Aristotle’s Metaphysics after the bans on
reading or lecturing on Aristotle’s writings in  and .13

In Roger Bacon (ca. –) we find an Englishman who came
to the young University of Paris to teach the Libri Aristotelis as a ma-
gister artium.14 During his stay at Paris (ca. –) Roger left a
respectable amount of question commentaries—the earliest fully devel-
oped ones in the thirteenth century.15 Although onAPo. there is no com-
mentary preserved, we can count among those Parisian commentaries
two series on Physics, one commentary on De sensu et sensato and the
Pseudo-Aristotelian Liber de Causis and not less than three series on
Metaphysics.16

In his first lecture onMet. A, which is preserved in hisQuestiones supra
libros Prime Philosophie Aristotelis, he might have had James of Venice’s
wording in mind, “De principiis autem, qualiter fiunt cognita et quis est
cognoscens habitus […].”,17 whenhe begins by askingwhether knowledge
(scientia) is innate or acquired.18 Evidently this introductory dubitatio,

13 CUP I, No. , f. and No. , –.
14 For Roger Bacon’s life and teaching career see Easton (), – and Hackett

(), –.
15 For the development of themedieval Latin commentaries see Ebbesen (), –

.Those question commentaries, a literary genus the thirteenth century inherited from
the twelfth century, were treatises in which the author or lecturer raised questions (que-
ritur or dubitatur utrum), presented contrasting and opposing opinions from tradition
or contemporary authors, offered his own solution and responded to the opinions which
were brought up.

16 The earliest ones are theQuestiones supra undecimum Prime Philosophie (Metaphy-
sicaΛ); the second ones theQuestiones supra libros Prime Philosophie [ed. Steele ()];
and the last ones, the Questiones altere supra libros Prime Philosophie [ed. Steele ()]
written near the end of the s. This latter work is hereafter referred to as Questiones
supra libros IV Prime Philosophie. For the relative chronology of Roger Bacon’s works see:
Hackett (), –. For Roger Bacon’s and Robert Grosseteste’s reception of APo.
See Hackett (), –.

17 Aristoteles latinus, Analytica Posteriora, .
18 “Primo dubitatur an scientia nobis innata est et non indigeamus acquirere scien-

tiam.” Questiones supra libros Prime Philosophie, . This approach of explaining Aristotle
with Aristotle is not unusual among commentators. ConcerningAPo., one could say that
Roger seizes every literal opportunity to unfold the whole panorama of the scientia Pos-
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whichwe canfind in both commentaries onMet. A , places the following
questions into the framework ofAPo. II : the problemof innatism (and
precognition) addressed by Aristotle at the very beginning and at the end
ofAPo. A fewpages laterwe find another noticeable questionwhich again
affirms the impression that Roger is indeed dealing with the final chapter
of Posterior Analytics, in this case with the second question: “Quoniam
facta estmentio de habitibus anime, ideo queritur numerus et sufficientia
habituum anime.”19

Inmy discussion of these quaestiones, treating the question of the cog-
nition of first principles of science, I will concentrate on the epistemolog-
ical and methodological aspects in regard to the “genetic epistemology”
as Hamlyn put it,20 consisting of the following four well-known stages of
cognition: sense, memory, experiment and intellect, and induction as the
fundamental intellectual operation.

. The Principles of Science

Apart from the questions on the ‘desire to know’ (desiderium scire)21 and
the qualification ofmetaphysics as wisdom and as the highest speculative
science, Roger Bacon’s distinctions concerning art and wisdom (ars,
sapientia), sense and experience (experientia/experimentum) take by far
the most place in his questions on Met. I. His approach towards the
degrees of knowledge inMet. I  (a–b) is epistemological. He
asks for the characteristics of these degrees and types of knowledge and
relates each of them to the cognition of principles (principia scientiae).
The degrees of knowledge as developed in APo. II  serve him as a
model for epistemic ascent beginning with sense-perception, memory,
culminating in experience and demonstration. In accordance with APo.
as well as Met. I  (b–a) he asks whether knowledge (of
principles) is innate or acquired.

teriorum: the demonstration quia and propter quid, or his understanding of the nature of
principles whether they were definitions or axioms, principia communia or propria. See
for example Bacon’s commentary on Met. III  where he discusses Aristotle’s aporia on
the apodeiktikê archê (principia demonstrativa) inMet. III , b–a andMet. IV
–, a–b. Bacon, Questiones supra libros IV Prime Philosophie, –.

19 Bacon, Questiones supra libros Prime Philosophie, .
20 Hamlyn (), –.
21 For Roger’s treatment of the desiderium scire see Antolic (), –.



 pia a. antolic-piper

In both commentaries his answers are well-reflected and point in
the same direction: He refutes the idea of a simple innatism of knowl-
edge in the broadest sense and even denies the opinion of some authors
(quidam dicunt) that the human soul is created perfect and knowing
but in the moment of the union with the body forgets virtues and sci-
ence. He refutes theological objections, as well as the famous example
fromAlhazen’s Perspectiva (animahumananata ad arguendum) andAvi-
cenna’s theory of the influence of the intelligences on human cognition.22
Both his answers are reducible to the assertion that all knowledge is
acquired because the human soul is created like an empty board onwhich
nothing is yet written.23 Althoughhe emphasizes the importance and ini-
tial role of the senses, he does not explicitly combine these reflections
with the Aristotelian motive of precognition pertaining to “all teaching
and all intellectual learning” in his earlier Questiones supra libros Prime
Philosophie.24

22 Roger argues against Avicenna, “quod licet intelligentie sigillent nostras animas suis
intentionibus, tamen nunquam perficietur intellectus noster, nisi cognoverimus prius
suas operationes sensibiles quarum intelligentie sunt cause, et sic post apprehensionem
operationum illarum cognoscuntur et apprehenduntur cause illarum operationum, et
excitatur et vigoratur ad cognitionem intelligentiarum et substantiarum separatarum.”
Questiones supra libros Prime Philosophie, . For reference see Avicenna latinus, Liber de
Philosophia Prima sive Scientia divina I–IV, ed. Van Riet (), –. Although this
refutation of the Avicennian theory on an impression of species into the human soul
(sigillatio et informatio) belongs to the cognition of separate substances it is important to
notice that in regard to the importance of sense-perceptionRoger is not willing to deviate
from theAristotelian esteem towards aisthesis. Not even in favour ofAvicenna orAlhazen
whose Perspectiva he also refutes. Roger claims that even our knowledge of separate
substances andGod has to begin a posteriori and has to bemediated by the knowledge of
creatures. One reason for this extreme ‘empiricism’ is the weakness of the human mind
to contemplate God directly, the other one is the theological idea of some eternal reward
for the acquisition of virtues and knowledge. “Finis intentus hominis est felicitas, quam
acquirit per meritum, et non mereretur per scientias et virtutes si haberet [scientia et
virtutes] a natura; acquiritur ergo scientia homini per laborem doctrine et virtutis ut
possit magis acquirere finis intentum.”Questiones supra libros Prime Philosophie, . As a
magister artium commenting on Aristotle’sMetaphysics Roger Bacon never refers to the
Holy Scripture. Nevertheless this theme fits perfectly into the Christian set of acquiring
knowledge as it is stated in Rom. I:.

23 “Quod scientia nostra est acquisita, quia anima creata est sicut tabula nuda.” Bacon,
Questiones supra libros Prime Philosophie, . Apart from the fact that in Roger’s Christian
belief of course the human soul is created his answer refers to Aristotle’s De anima
III , b–a and the Stoic tradition (tabula rasa). As to the identity of the
quidam: the source for the originally Platonic concept of anamnesis he might have
found in Boethius’ Consolatio philosophiae. See De Consolatione Philosophiae, Opuscula
Theologica, ed. Moreschini (), Lib. V, c. .

24 In the later Questiones supra libros IV Prime Philosophie Roger’s reply on the prob-
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In his second question, Roger poses the question of whether the prin-
ciples of science are acquired or innate. This passage is very important
because it alludes to another chapter of APo. Concerning the knowledge
of the ‘primitives’ (ta prôta), in Book I, chapter  (b–) Aristotle
refutes two objections according to which either knowledge (epistêmê)
would be completely impossible, or that all knowledge would have to be
gained by demonstration. Aristotle reaffirms that,

(T) neither is all understanding demonstrative, but in the case of the
immediates it is non-demonstrable—and that this is necessary is evident;
for if it is necessary to understand the things which are prior and on
which the demonstration depends, and it comes to a stop at some time,
it is necessary for these immediates to be non-demonstrable. […] and we
also say that there is not only understanding but also some principle of
understanding (archên epistêmês) by which we become familiar with the
definitions (horos).25

When Roger Bacon asks whether the principles of knowledge (scien-
tia) are innate or acquired he is alluding to the ambiguity in the word
principle (archê), since principle refers to the beginning, insofar that the
premises of demonstration are immediate (amesôn), as well as to nous as
the beginning of understanding. In his answer Roger claims that there
can be no infinite regress in cognition but there has to be a beginning of
knowledge which is innate (unigenitus). But, there are two kinds of prin-
ciples and neither of them are principles qua premises.The beginning—
one could say, the conditio sine qua non for Roger—is sense-perception
and memory. So, although the soul is created like an empty board in

lem of innatism is somewhat more detailed than in the earlier Questiones. “Dicimus igi-
tur quod de scientia dupliciter est loqui; uno modo ut per hoc quod est scientia nascatur
anime dispositio vel affectio inclinans animamadboni affectionemet veri speculationem,
et hec est scientia imperfecta et confussa, et hec est innata; alio modo contingit loqui de
scientia prout nominat habitum completum. Et hec est duplex; quedam est principiorum,
et hec est completissima quia est per causam intrinsecam, cognoscuntur enim principia
per diffinitionem suorum terminorum; alia est conclusionum, et hec est completa non
completissima, unde principium ad scientia, homini innatum est, scilicet definitivum,
set complementum scientie.” Bacon, Questiones supra libros IV Prime Philosophie, . Of
course cognition starts with perception but before one actually starts to learn the human
soul is in a potential state towards knowledge and has a natural desire (appetitus) for
knowledge. Both, desire and knowledge, are innate.This kind of innate knowledge, how-
ever, is incomplete and confuse. Scientia sensu stricto remains to be an acquired state.
For a more detailed treatment see: Bacon, Questiones supra libros VIII Physicorum, –
.

25 APo. I , b– (tr. Barnes ).
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regard to knowledge, it possesses a beginning in the form of innate fac-
ulties by which all learning can commence.The other group of acquired
principles of knowledge consists of experiment, universals and admira-
tion.

(T)Queritur utrum principia scientie sint innata vel acquisita. […] Con-
tra: si sint acquisita et non sunt per naturam, tunc queritur de illis per que
acquiruntur, utrum acquirantur vel non. Si sic, ergo est abire in infinitum;
si non, ergo standum est in aliquo, qua ergo ratione in secundo et in primo,
quare erunt innata. Solutio: principia dupliciter; aut originalia et radica-
bilia, et hec sunt innata, que sunt sensus et memoria: aut sunt completiva, et
hec sunt acquisita, et hec sunt immediata, scilicet, experimentum, et univer-
sale, et admiratio.26

Of course, sensus as a principle of knowledge is meant as a faculty
(potentia); it is innate and it is a necessary prerequisite for acquiring
knowledge.

(T) Contra: deficiente sensu deficit scientia quae est secundum illum
sensum, ergo deficiente sensu simpliciter et deficit scientia simpliciter, quare,
etc. Solutio: non est ponere scientiam sine sensu vel memoria, imo necesse
quod aliquo modo precedat sensus.27

In APo. II , aisthêsis is characterised as being a certain dynamis sum-
phutos kritikê. That universal concepts (universalia) are immediate, al-
though acquired, namely by induction from singulars to universals, is
doubtless. So far, Roger’s terse recapitulation meets Aristotle’s explana-
tion. Nevertheless Roger’s remarks on the innate and acquired principles
seem a bit odd because one main aspect is missing. In Robert Gros-
seteste’s commentary onAPo.—a commentarywhich Roger was not only
aware of but also used—we find the concise and instructive explanation
of the intellect as a principle of knowledge.28 Indeed Roger could have
read this explanation about the role of the intellect as the principle of sci-
ence in the translation of APo. as well as in Grosseteste’s commentary.
But these remarks are the first, but not the last, ones which lack a defi-
nite statement about the role of intellectus. From this passage one could
conclude that the intellect, be it the process of insight or the mental state
in which the soul apprehends the first principles, is neither an innate nor
an acquired principle of science.

26 Bacon, Questiones supra libros Prime Philosophie, .
27 Bacon, Questiones supra libros Prime Philosophie, .
28 “Erit igitur intellectus principium scientie et principium principiis et principium

acceptivum principiis.” Grosseteste, Commentarius in Posteriorum Analyticorum, .
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On the other hand he obviously cannot reduce all cognitive processes
to perceptive phenomena; yet, Roger seems to attempt to marginalize the
role of sense-perception. Unlike Aristotle’s high regard for aisthêsis as an
irreducible type of knowledge (Met. I , a–), Roger’s esteem for
sensus seems to be limited to its subsidiary relevance in being the occa-
sion of science rather than the cause.29 In view ofAristotle’s epistemology
he uses the Augustinian distinction of the ratio inferior and ratio supe-
rior—the intellect in Bacon’s reading—and the doctrine of the two faces
of the soul in order to fill this gap.30 As a consequence, the intellect (ratio
superior) is independent of bodily conditions and does not require the
aid of the senses in its operations. The ratio inferior, ratio sensu stricto,
perishes with the body and is dependent of the sense organs and sense-
perception.31 Intellect and ratio are mutually related and are, as parts of
the soul which is forma corporis, related to the body sine medio.32 In
this series of questions, one must face that Roger does not come to a

29 “Sensus est causa disponens et administrans et non perficiens, de qua ratio procedit.”
Bacon, Questiones supra libros IV Prime Philosophie, .

30 This distinction was Arabic in origin and was received in the writings of Algazel
and Avicenna and by the Latin translator of Avicenna’s Liber de Philosophia Prima and
Algazel’s Metaphysica and Logica, the archdiacon of Cuéllar Dominicus Gundissalinus
(ca. —died after ). See Fidora (), f. and Rohmer (), –.

31 “Dicendum quod homo ex duabus materiis constat, secundum quas elevetur, ex
carne scilicet et ossibus, et anima cum ratione; set hec ratio duas habet portiones, unam
ad superiora, per affectum scilicet et aspectum ad bonum inpermutabile spirituale, et
quantum ad hanc est anima non perversa set recte ordinata, quia sensualitas subcumbit
se rationi et ei obedit: et quantum ad hanc dicitur quod ‘omnes homines natura scire
desiderant’; alia est portio vel pars rationis, secundumquam anima deprimitur ad bonum
mutabile, scilicet ad inferiora, et secundum hanc, ratio in sensibilibus detinetur, et
sensualitas ei dominatur, et tunc anima est inordinata et perversa, et pars inferior et
vilior dominatur superiori et nobiliori, et per istam portionemvel partem inferioremnon
desiderant homines scire, set potius ad vitia et ignorantias confugiunt.” Bacon,Questiones
supra libros IV Prime Philosophie, f.

32 Bacon, Questiones supra libros IV Prime Philosophie, . In his first commentary on
Met. Λ the dualistic tendency is even more pronounced: “Queritur hic primo utrum
intellectus corrumpatur corpore corrupto […]. Solutio: ad hoc dicendum quod de
anima intellectiva est loqui dupliciter; uno modo in quantum est forma, et hoc modo est
actus corporis et sic non est separabilis, et hoc modo correlative determinatur […]; alio
modo in quantum est essentia vel substantia; et hoc modo est hoc aliquid, et hoc etiam
modo duplici in quantum potentialis, et hoc modo proprie naturaliter est, et sua operatio
que est intelligere sic per administrationem fantasmatum et sic est corruptibilis, et de
illo quod intellectus corrupto quodam inferiori, id est fantasmate a quo dependebat; alio
modo in quantum est agens et sic non est proprius anime conjuncte corpori set separate;
non enim intelligit per administrationem fantasmatum set per completam reductionem
ad essentiam suam et exemplaria similiter intelligere non corrupto, set quoddammodo
innovatur.” Bacon, Questiones supra undecimum Prime Philosophie, –.
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convincing solution in regard to the cooperation between perception and
intellect but rather gives a provisional answer.

In order to leap this persisting systematic gap he requires a coherent
theory which enables him to explain howman, commencing with sense-
perception, can form reliable true universal terms or concepts and, in a
second step, universal propositions. To my understanding his approach
consists of two different but not mutually reducible doctrines. In a chro-
nologically first and important step in regard to the question of the
apprehension of principles, he adopts Robert Grosseteste’s interpretation
of induction in order to show howman apprehends principles of science
qua propositions and axioms.

In his later Questiones altere supra libros [IV] Prime Philosophie he
describes via abstraction how to overcome the hiatus between senses and
ratio.33 Although it is not unusual among the medievals to use the doc-
trine of abstraction, as developed inDe anima III –, in order to explain
the formation of first rudimental concepts, this approach is not transfer-
able to Bacon’s rather methodological approach. Although he describes
the process of abstraction along the lines ofDe anima he avoids commit-
ting himself to a definite answer about the object of abstraction as well as
induction. In both cases it is the idea of the ‘denudation’ of the individual
object’s species (form) from its material condition which is important to
him. In Roger’s treatment of the apprehension of principles in his earlier
Questiones supra libros Prime Philosophiewe find neither a consideration
of the object of induction nor any reference to the abstraction of a species
or intention in the mind. The universal gained by abstraction (forma or
species abstracta ab particularibus), i.e. the intelligible form, is not the
kind of universal that science can refer to. The scientific universal has
propositional character and its formation cannot depend on abstraction

33 In his last lectures on Met. A, Roger defines sense as a potentia intermedia which is
receptive (susceptiva) for the species sensibilis, the intelligible form in the material object.
“Causa autemordinationis sensus et intellectus est quia immaterialis intelligentia, objecta
autem materialia sunt, oportet esse mediam inter ista que sit partim materialis, scilicet
quantum ad organa, et partim immaterialis, scilicet in se, et hec est sensus, deinde hujus-
modi species existentes in sensu in fantasia vel ymagine recipiunt, et hoc per majorem
depurationem et denudationem a materia vel conditionibus materialibus et ipsi intellec-
tui possibili repressentantur, et deinde intellectus agens irradians supra fantasmata ipsa
penitus depurat a conditionibusmaterialibus et intellectui possibili reponit et de potentia
intelligibile facit actu intellectum, et ita gradatim fit ascensusmagis acmagis depurando.”
Bacon, Questiones supra libros IV Prime Philosophie, ; f.
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alone.34 But, apart from the laconic remarks that sense-perception is con-
cerned with singulars whereas experiment is concerned with the appre-
hension of something common in many singulars (acceptio in pluribus
singularibus, universale in omnibus) one has to notice the lack of a thor-
ough consideration of the object of induction.

Roger Bacon treats the problem of the ontological status of universals
in his earlier commentaries on Aristotle as well as in his later Commu-
nia Naturalium.35 His terse remarks on singulars and universals being
objects of induction have to be seen from the perspective of his extreme
realist position concerning the doctrine universals as common natures
in individuals as well as intentions in the mind. So, the reason for this
reserve is not only a question of interest but of literary and systemati-
cal context. In his solution on the question of whether the universal is
something that exists only in the mind or in extra-mental things, Roger
Bacon claims that there are two kinds of universals. The universal sensu
stricto is the one common nature in many individuals (unum in multis).
The universal concept in themind is described by him usingmany terms.
Among those we find the term intentio, deriving from the Arabic logic
tradition, ratio and similitudo.36 Roger Bacon is indeed following the idea
that universal terms and propositions which are part of, or perform as,
premises in demonstrations would have to undergo a different—maybe
more complex—procedure than mere abstraction. We even find a brief
discussion of this issue:

34 “Ad aliud, universale dupliciter; aut forma abstracta ab particularibus, et sic non
est scientia universalium; aut universale, id est, propositio universalis secundum quod
principium vocatur universale.” Bacon, Questiones supra libros Prime Philosophie, .

35 See Bacon, Questiones supra libros Prime Philosophie, –; Bacon, Questiones
supra libros IV Prime Philosophie, – and Bacon, Communia naturalium I –, ed.
Steele ( [?]), –.

36 “Queritur ergo quomodo ponendum est universale, an in rebus vel in anima
solum. […] Contra: sicut dictum est, particulare se habet ad sensum ut universale
ad intellectum set sola species particularis et similitudo est in sensu, ergo similiter
sola similitudo vel species universalis erit. Quod concedo, set multiplex universale;
quoddam est quod est vere predicabile de rebus et istud non est in anima; aliud est
universale quod est species et similitudo universalis veri, et vocatur et est in anima, et
duplici de causa vocatur universale, tum quia est similitudo veri universalis quod est res,
tum quia est similitudo ex consequenti omnium universalium, et est commune plurium
non via predicationis set sicut exemplar respectu exemplatorum.” Bacon, Questiones
supra libros Prime Philosophie, . See for a discussion of Bacon’s doctrine of universals
and the discussion of his moderate or extreme realism Crowley (–), –
and Maloney (), – and (), especially –. Here I would like to express
my gratitude to Professor Thomas Maloney (University of Louisville) for the advice he
gave me towards Roger Bacon’s treatment of universals.
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(T) Item: primoMethaphysiceArgazelis, universale non est in singularibus,
set in intelligibilibus, et similiter in fine Posteriorum et primo Veteris Metha-
physice, ex multis memoriis fit unum experimentum, ex experimento mul-
totiens facto derelinquitur in anima universale, quod est ens unum preter
multa etc. […] Ad rationes Aristotelis, quia equivocatur universale, quia
universale est aliqua natura duplex; sive sit res sive similitudo, et de tali non
loquitur ibi; aliud est universale quod est propositio universalis immediata,
ut ‘omne totum est magis sua parte’, et supra tale fundantur scientie et artes.
Unde tale universale est principium complexum, et est solum opus anime,
quia propositio est opus anime, et de tali non loquimur hic.37

Here we also find the confirmation that Roger is indeed reading APo.
II  as a theory of how to methodologically explain the apprehension
of principles qua universal propositions.38 Science is about—and com-
mences with—propositional universals such as axioms, and it proceeds
via demonstration.The following section is devoted to the description of
how Roger would have the reader become familiar with these principles.

. Induction as cognitio et probatio

The question here is how Roger explains induction (epagôgê), after ex-
cluding innatism aswell as theAvicennian kind of informatio-illuminatio,
by emphasising the role of ‘empirical’ faculties. Roger turns to the degrees
of knowledge as described by Aristotle in Met. I  and in the first pas-
sages of APo. II  [b–b] along epistemological lines. The
implicit guiding question is about the ascent from the perception of sin-
gulars to the cognition of universals terms and formation of universal
propositions. He begins with the conglomeration of sensations (colla-
tio sensus) and memories, up to the third and acquired principle of sci-
ence, the experimentum: “quia multe memorie faciunt experimentum,
ut dicit in libro Posteriorum.”39 While senses and memory are concerned

37 Bacon, Questiones supra libros Prime Philosophie, f.
38 His conviction about the confused character of the first cognition of the soul, in

regard to the species found in ‘particulars’, could point in a similar direction. Bacon,
Questiones supra libros VIII Physicorum, –.

39 Bacon, Questiones supra libros Prime Philosophie, . The translatio Iacobi indeed
gives experimentum for empeiria and from the technical vocabulary one can conclude that
Bacon has used this translation rather than the translatio Gerardi and that he is working
very closely to the text. “Ex sensu quidem igitur fit memoria, sicut diximus, ex memoria
autemmultotiens facta experimentum. Multe enimmemorie numero experimentum est
unum. Ex experimento autem aut ex omni quiescente universali in anima, uno preter
multa, quodcumque in omnibus unum sit illis idem est, artis principium et scientie […].”
Aristoteles latinus, Translatio Iacobi, f.
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with the perception of the so-called singularia, it is experimentumwhich
is concerned with the forming of universal concepts. Through multiple
and repeated memories of the same thing, our mind grasps or forms
one experimentum, a primitive, rudimentary universal (katholou) con-
cept which is based on—but already transcends—the level of singular
undifferentiated impressions:

(T) quando fit cognitio de pluribus singularibus quod hoc profecit illi et illi
[…] quia experimentum est acceptio in pluribus singularibus, universale in
omnibus.40

Experimentum, as it is written, is a distinct cognition of singulars andonly
human beings have this kind of cognition. It is a knowledge by which
we know something common to many singulars. So far, Roger’s recapit-
ulation of experimentum resembles the Aristotelian notion of empeiria.
Empeiria, as Aristotle explains in Met. I , is factual knowledge (gnôsis
tôn kath’ hekaston), the knowledge that (hoti) something is the case which
enables to judge over single cases.41

In the following quaestiones Roger introduces three kinds of princi-
ples, each of them recognized in a different way, though in all of these
three cognitive operations experiment forms a constitutive part. Until
this point Roger still does not mention induction explicitly as the fun-
damental epistemic operation but exceptionally refers to experimentum.
This experimentum rather than experientia, as Roger distinguishes thor-
oughly, is described as a specific way of cognition, namely as a recep-
tion of singulars collated under some aspect of universality in which
they communicate. This method of cognition is actually a primary part
of induction. Furthermore Roger speaks of experimentum as a mental

40 Bacon, Questiones supra libros Prime Philosophie, . Jeremiah Hackett correctly
emphasizes that Roger Bacon distinguishes thoroughly between experientia, which is
“the distinct knowledge of singular things.” and experimentum, which is “a knowledge
(science) of principles. Animals do not have it. Because it involves the reception of
singulars under some aspect of universality.” Hackett (), –; here: .

41 Aristotle, Metaphysics I , a. The problem of how to interpret the function
of empeiria in the four stages of cognition adequately is discussed in Barnes’ notes on
chapter  (see Barnes (), ) as well as in great detail in Detel’s commentary
on APo. Detel (, f. and ) distinguishes between two kinds of experience—
elementary and complex—and comes to the conclusion that experience bears at least two
significant characteristics. At the stage of experience the singular and universal aspects
of the so-called qualia are separated for the first time on a linguistic level in the form of
singular propositions. The similarity of singular facts are described in a way that their
universal structures are recognized explicitly. This is the reason why experience marks
the step—the first stand or fixation—from singular to first, but rudimentary universals.
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state, meaning the possession of a certain knowledge, i.e. of universals.
This way of perception and this kind of knowledge is supposed to be
the immediate way to art and science because it does not proceed via
demonstration. Experimental knowledge is, as Roger concludes, after
sensory perception and repeated memories, an acquired principle of sci-
ence which in its immediacy meets the requirements of the premises of
demonstration. It marks the beginning of sciencewherefromdemonstra-
tion can progress. Roger Bacon’s experimentum is the principle, i.e. the
beginning of invented (inventio) and taught (doctrina) science and it is
this fundamental concept of experiencewhich becomes important in the
following passages.42 As mentioned before, Roger’s description of con-
cept formation follows inductive, rather than abstractive, lines. Although
in Aristotle’sDe animawe find a parallel between induction and abstrac-
tion in regard to the cognition of the intellect via phantasms,43 Roger
seems to deviate from this theory and claims that the form we perceive
by abstraction is not the universal concept entering into demonstration.
That this is a problem belonging to the widely discussed topic of the cog-
nition of singulars, to his understanding of universals and his extreme
realism, has already been pointed out.44

The first principle he outlines concerns the immediate apprehension
of themiddle term (meson, in Latinmedium) by quick-wittedness (anchi-
noia, in Latin sollertia) introduced by Aristotle in APo. I . In this case,
where the cause of a phenomenon is obvious, induction is permitted from
one single case: one experimentum is sufficient. In his later enumeration
of the habitus of the rational soul we find sollertia explicitly referred to as
a habilitas or dispositio by which we find the middle term.45

42 In Roger’s later commentary it reads as follows: “Alia est experientia que est uni-
versalis acceptio singularium, universalitate temporum et subpositorum sub una natura
communi contentorumeam causante, determinante necessitate, et hec non fallitur, et hec
est propria, et hanc habere multum est difficile, et hec proprie est principium scientie et
immediatius.” Questiones supra libros IV Prime Philosophie, . For the various kinds of
experience in Roger Bacon’s thought see Hackett (), – and (), –,
and Antolic (), –. For the history of experiment and experimental science see
Crombie ().

43 Aristotle,De anima III , a–.
44 See note  above.
45 “Queritur septimo an unica memoria faciat experimentum. […] experimentum

potest esse de aliquo ubi causa manifesta est, et sic sufficit unica memoria, ut quod ignis
comburat sufficit unicum experimentum vel memoria.” […] “Si sit [habitus] cause, hoc
est dupliciter; aut est habilitas et dispositio ad inveniendum medium, et sic est sollertia.”
Bacon, Questiones supra libros Prime Philosophie, ; .
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The other two remaining principles of science are recognized via
a cognitio simplex and a method described as inductio et probatio ad
sensum.

(T)Queritur adhuc de experientia et experimento, utrum experimentum
sit principium necessarium ad scientiam. Quod non videtur: […] Item:
propositiones universales que sunt principium artis et scientie cognoscuntur
per inductionem et demonstrationem et per terminos; set experimentalis
cognitio non est inductiva nec est demonstratio, quia nec propter quid, nec est
in quantum terminos cognoscimus, quare experimentum non est principium
universaliter necessariumad artem et scientiam.Contra:Aristoteles non est
diminutus; set non determinat alique principia deveniendi ad scientiam nisi
experimentum et sensum et memoriam et universale et admirationem. […]

Ad aliud respondeo, cognitio de principiis habenda potest esse dupliciter;
aut potest haberi quantum ad probationem et cognitionem ipsorum prin-
cipiorum inventorum—et hoc dupliciter; aut quantum ad simplicem cog-
nitionem; et hec habetur in quantum terminos cognoscimus et diffinitiones
terminorum, aut quantum ad probationem, et hoc via probationis ad sen-
sum et sic per inductionem—aut via probationis ad intellectum. Et sic est
dupliciter; aut demonstratione quia, aut demonstratione propter quid.

Possumus loqui de cognitione principiorum prout sunt in inveniendo, et sic
experimento cognoscuntur.46

Roger asks whether experimentum is a necessary principle of science
and contrasts this kind of cognition with the cognition of terms, with
induction and two types of demonstration. It is noticeable that Roger,
once again, does not mention the intellect as a necessary reference-point
in the inductive process. The principle of science he has in mind here
is not intellect as the principle of science but principle as the counter-
part to conclusion, “that from which a thing can first be known—this
also is called the beginning of the thing, e.g. the hypotheses are the
beginnings of demonstrations.”47 Instead he stresses the importance of
experimentum at the beginning and at the end of his question so that in
consequence one could conclude that Roger’s cognitio experimentalis is
basically identical with induction from singulars to universal genera and
species, subject- and predicate-terms, and universal propositions. Exper-
imental cognition would be the generalising cognitive ascent from sin-
gulars to universals.

46 Bacon, Questiones supra libros Prime Philosophie, f.
47 Aristotle,Metaphysica, ed. Ross (), V , a–.
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Indeed Roger introduces another element from Aristotle’s theory of
the principles of knowledge. In order to explain how we grasp principles
he refers to APo. I  (b–) where Aristotle states “that there is not
only understanding but also some principle of understanding by which
we become familiar with the definitions [horous].”48This archên epistêmês
aims at nous as the principle of science.What we find in Rogers quotation
is not only a gnoseological modification towards experiment insofar as
we apprehend principles by recognizing their terms. It is also one of
the first occasions a medieval author introduces this topic in order to
explain the apprehension of principles. One can reasonably conclude
that Roger’s source for the concept of cognitio principiorum inquantum
terminos cognoscimus was James of Venice’s interpretation of Aristotle’s
ambiguous Greek expression horos:

(T) Nos autem dicimus neque omnem scientiam demonstrativam esse sed
immediatorum indemonstrabilem. Et hoc quod necessarium sit, manifestum
est; si enimnecesse est quidem scire priora et ex quibus est demonstratio, stant
autem aliquando immediata, hec priora indemonstrabilia necesse est esse. Et
hec igitur sic dicimus, et non solum scientiam, set et principium scientie esse
quoddam dicimus, in quantum terminos cognoscimus.49

Roger refers to this process as cognitio simplex. Although he does not
mention any example which could elucidate this rather short explana-
tion, this simple cognition seems to bemarked by a certain self-evidence.
Doubtlessly he is not referring to simple universals—incomplexa—but to
a certain mode of cognition by which we recognize axioms (in Latin dig-
nitas), the common (koina) principles of science. In his commentary on
Met. III  we find him enumerating various axioms which are described

48 APo. I , b– (tr. Barnes ).
49 Aristoteles Latinus, Analytica Posteriora, Translatio Iacobi, . Luca Tuninetti pre-

sents this doctrine in terms of itsAristotelian root, its late ancient reception byThemistius
and Philoponus and its translation by James of Venice. He points out that Thomas
Aquinas had been the first medieval commentator who in this context succeeded in
presenting a coherent interpretation of intellect as the principle of science and the
assertion of the cognition of terms. “Necesse est scire priora, ex quibus est demonstratio;
set haec aliquando contingit reducere in aliqua immediata. […] Ipsa autem principia
immediata non per aliquod medium extrinsecum cognoscuntur, sed per cognitionem
propriorum terminorum. Scito enim quod est totum et quid est pars, cognoscitur quod
omne totum est maius sua parte: quia in talibus propositionibus, ut supra dictum est
praedicatum est de ratione subiecti. Et ideo rationabiliter cognitio horum principiorum
est causa cognitionis conclusionum: quia semper, quod est per se, est causa eius, quod est
per aliud.”Thomas Aquinas, In Aristotelis Libros Posteriorum Analyticorum expositio, ed.
Spiazzi (), Lib. I , . See: Tuninetti (), –; f.



roger bacon on experiment, induction and intellect 

as being indemonstrable because they are per se nota.50 In regard to the
diffinitiones terminorum, one is left to significantly develop his remarks in
order to arrive at definitions which posses explanatory power and there-
fore could serve as premises of demonstration. We recognize and com-
prehend axioms simply by recognizing terms and the meaning of these
terms.Thus, by diffinitio terminorumRoger intends to emphasise that the
cognition of axioms is grounded on the understanding and the fixation
of the meaning of linguistic expressions. Of course he does know about
definitions sensu stricto as principles of science.51 Based on my reading,
he just wants to allude to two different methods of apprehending princi-
ples: an intuitive, simple apprehension of principles per se nota i.e. prin-
ciples known by terms, and a somewhatmore complex,maybe discursive
method. So, in this passage he restricts the cognition of the meaning of
terms (horous) to the cognition of axioms and not, aswe find it inmodern

50 In his commentary onMet. III  (b–a)Roger treats the problemwhether
the principles of demonstration themselves were to be demonstrated. In his discussion
of the pros and cons he refers to the Boethian axiomatic tradition to reaffirm that the
principles, i.e. the premises of demonstration cannot be demonstrated: “si contingeret
ista demonstrare, tunc est abire in infinitum, quod est inconveniens. […] Nihil quod
est per se notum indiget demonstratione vel necessitate; principia demonstrationis sunt
hujusmodi. […] cum per se maxime sunt nota, ergo ipsa non contingit demonstrare.”
[…] “Principium demonstrationis aut est extrinsecum, scilicet secundum virtutem, aut
est intrinsecum, scilicet secundum substantiam. Si primo modo, scilicet secundum vir-
tutem, dupliciter; quia aut est indemonstrabile, quia per se notum est et communis animi
acceptio, et sic est dignitas ut ‘de quolibet affirmatio’ [vel negatio, et non simul], et ‘omne
totum majus est sua parte’, et ‘quecunque uni et eidem sunt equalia inter se sunt equalia’,
et hujusmodi.” Bacon,Questiones supra libros IV Prime Philosophie, f.; f. An addi-
tional explanation for the necessary indemonstrability of the principles of demonstration
he evidently has found in Boethius’ opusculum De hebdomadibus and in his works on
Aristotle’s and Cicero’s Topics (De differentiis topicis libri quattuor and In Topica Cicero-
nis Commentariorum libri sex). In these works Boethius (–) not only offers Latin
translations for Aristotelian terms, such as axiom (axiômata-maximae propositiones or
propositiones per se nota) or term (horos-terminus) but also combines Euclidian and Aris-
totelian doctrines on principles. Unlike the Posterior or Prior Analytics these works were
known to the scholastic authors through all the centuries since then and Boethius’ epis-
temological theories on principles or the division of sciences have had a huge influence
on the epistemological debates in the twelfth century. His communis animi conceptio (est
enuntiatio quam quisque probat auditam) was interpreted by the medievals as an axiom
or dignitas and served as a pattern and starting-point for reflections on knowledge and
science, as it is the case in the Regulae caelestis iuris by Alan of Lille. In Roger Bacon’s
treatment of principles as well as other topics we can see that Aristotle’s work was inter-
preted along with that of Boethius’ and we have another proof that neither was Boethius
simply replaced by Aristotle nor that Aristotle or Boethius were the only sources for epis-
temological reflections. See: Schrimpf (); Burnett (), –; Dreyer ();
and Tuninetti (), –.

51 Bacon, Questiones supra libros IV Prime Philosophie, –.
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translations, to the grasp of definitions or, as Barnes points out, to the
grasp of all the principles of science.52

I suppose that one possible source for his characterisation of the cog-
nition of axioms has been Robert Grosseteste’s commentary on APo.
I  (b).53 In his remarks on the three requirements of science of
demonstration, Grosseteste lists suppositions and postulates and ampli-
fies the missing third element needed in demonstration. What is pos-
sessed because of itself (di’auto) is per se manifestum or notum and is
called a dignitas. He emphasises that an axiom is self-evident and does
not need any further explanation or reason. They are not recognised by
discursive cognition but some kind of simple intuition. In Grosseteste’s
reflections on axioms we again find various epistemological traditions.
Apart from Boethius’ communis animi conceptio we can identify another
Christian author who was very important for Grosseteste as well as for
Bacon. The expression aspectus mentis belongs to Augustinian psychol-
ogy; it stands for the faculty of reason and derives from St. Augustine’s
Soliloquia.54

(T) Dicit ergo quod illud quod habet propter seipsum et non per medium
necessitatem ut sit et ut manifestum sit apud omnem intellectum non est
suppositio neque petitio, sed est dignitas, quia quod tale est quod ipsum
per se est et per se manifestum est non eget ratione vel sillogismo exteriori
ostendente illud esse vel aliquo modo explanante illud esse. […] Dignitas
autem non eget nisi ratione que sita est in anima; sicut visus in oculo et sicut
lucidum visibile ad hoc ut videatur non eget nisi visu exteriori cadente super
ipsum, sic dignitas ad hoc ut sciatur non eget nisi ratione, que est aspectus
mentis, simpliciter super ipsam cadente et nullo modo explanante ipsam.55

I hope that this reference to Aristotle and Robert Grosseteste can provide
an explanatory background for Roger Bacon’s quite short remark regard-
ing the cognition of axioms.

Still, there is one kind of principle missing. Primarily, I find there is
a lack of consistency between Aristotle’s concept and Roger’s interpre-
tation of epagôgê and empeiria. In fact, Roger’s explanation seems to

52 Barnes (), f.
53 APo. I., b– (tr. Barnes ): “What necessarily is the case because of itself

and necessarily seems to be the case is not a supposition or a postulate.”
54 Augustinus, Soliloquia I, cap. , , MPL , –, here: .
55 Grosseteste,Commentarius in Posteriorumanalyticorum, –.Grosseteste does

not refer toAPo. I  and the cognition of terms as the epistemic operation of recognizing
axioms. Nevertheless Marrone identifies this process with the cognition of universal
terms. Axioms are per se nota insofar they reveal their own truth. See Marrone (),
 and Rossi (), –.
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point in another direction and resembles, metaphorically speaking, an
equation with at least one unknown quantity. He only accounts for the
epistemic operation one has to undergo in order to know these kinds
of principles. He neither specifies the kind of principle one is appre-
hending nor the epistemic state. This, as one could conclude from his
final sentence, is experiment. The whole procedure does not seem to
be another stage of knowledge—complex or more universal—but rather
a completely different cognitive operation with a new outcome. One
could translate this operation as being some kind of verification (proba-
tio) ad sensum, i.e. a kind of test. Furthermore this kind of procedure is
described as induction.This first conclusion leaves an empty place which
can be filled by again reverting to Robert Grosseteste’s commentary on
APo.

In his commentary on Chapter , Book I of APo., Robert Grosseteste
comments on the relation between knowledge and sense-perception.
In this context he develops his theory of the apprehension of the so-
called universale incomplexum and the principium universale experimen-
tale, a principle which shows universal causal connections of natural
phenomena.56 As Steven P. Marrone has pointed out frequently, this
involves a two-stage process. In forming the universale complexum expe-
rimentale the mind can rely upon the simple universals that have already
been grasped. This first step is described by him both as abstraction and
induction. Ratio starts from sense-perception, from which it abstracts
and induces the simple universal, the universale incomplexum.57 The

56 Grosseteste, Commentarius in Posteriorum analyticorum, –. There has been
a lot of discussion about an adequate interpretation of the universale complexum experi-
mentale and its methodological implications in regard to experiment and empirical sci-
ence in a modern sense. In Eileen F. Serene’s objections against A.C. Crombie’s inter-
pretation it is an important aspect for her that “[Aristotle’s] main point is to show how
knowledge comes from sense perception, and since the example [Avicenna’s scammony
example] is not original to Grosseteste, we must at least question how seriously he takes
its interesting features.” Serene (), ; Crombie (), –. For an overview of
Crombie’s and Serene’s controversy see Marrone (, ) who in his study concludes
that one can identify in Grosseteste some kind of test, “and the test was what we would
call an experiment”, and that the universalia complexa experimentalia are principles of
natural science. See also, Marrone (), –.

57 “Ratio vero expergefacta dividit colorem a magnitudine et figuram a corpore et
iterum figuram et magnitudinem a corporis substantia, et ita per divisionem et abstrac-
tionem pervenit in cognitionem corporis substantie deferentis magnitudinem et figu-
ram et colorem. Verumtamen non novit ratio hoc esse actu universale nisi postquam a
multis singularibus hanc fecerit abstractionem et occurrerit ei unum et idem secundum
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second step, the actual grasping of the universale complexum, which is an
apprehension of natural laws, consists of an inductive and an experimen-
tal element.The “testing” aspect belongs to the stage of experiment where
the provisory proposition gained by induction has to undergo an exper-
iment. Of course, in this case, Grosseteste’s source is not the Aristotelian
empeiria, rather Avicenna and perhaps other Arabic authors.58

(T) Cum enim sensus apprehendit duo sensibilia pluries quorum alterum
alteri est causa vel alio modo ad ipsum comparatum et ipsam compara-
tionem mediam non apprehendit, utpote cum videt quis frequenter comes-
tionem scammonee et comitantem egestionem cholere rubee et non videt
quod scammonea attrahit et educit rubeam choleram, ex frequenti visione
horum duorum visibilium incipit estimare tertium invisibile, scilicet, quod
scammonea est causa educendi choleram rubeam.

Et ex hac intentione estimata frequenter et in memoria reposita et ex inten-
tionibus sensatis a quibus accipitur intentio estimata, expergiscitur ratio, que
expergefacta incipit admirari et considerare an res se habet sicut dicit esti-
matio memorata. Et hec duo convertunt rationem ad experientiam, scilicet
ut det comedere scammoneam cum circumscriptione et ablatione aliarum
causarum purgantium choleram rubeam. Cum autem dederit frequenter
scammoneam cum certa circumscriptione et ablatione aliarum causarum
educentium choleram rubeam, formatur apud rationem hoc universale quod
omnis scammonea educit secundum se choleram rubeam. Et hec est via qua
pervenitur a sensu in principium universale experimentale.59

Robert Grosseteste describes three stages in regard to the epistemic
objects of this process. It requires at least two sensibilia, as a first result
an intentio estimata and, as an end, the principium universale experimen-
tale, the natural law. As epistemic operations we find sense-perception,
estimation (a certain formation of a notion), admiratio and formation.
The first sub-stage still resembles the Aristotelian notion of induction.
However, at the end of this inductive process we find a preliminary and
fallible proposition which requires further certification. Grosseteste says
that the mind awakes via a prior perceptive and estimative process. It
starts to wonder (admirari) whether the estimatio memorata—the inten-

iudicium suum in multis singularibus repertum. Hec est igitur via qua venatur univer-
sale incomplexum a singularibus per sensus adminiculum.” Grosseteste, Commentarius
in Posteriorum analyticorum, .

58 Following A.I. Sabra Jeremiah Hackett points out that the new concept of experi-
ence and experiment as a practical test in astronomy was Alhazen’s (Ibn al-Haytham)
contribution. See Hackett (), f.

59 Grosseteste,Commentarius in Posteriorum analyticorum, f. For a more detailed
explanation of this passage see Marrone (), –.
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tio estimata stored in memory—is true. In this second sub-stage, the
preliminary proposition, the estimatio memorata, has to undergo an
intra-mental experiment: a verification or probatio, as Bacon would put
it, takes place. Insofar, Roger Bacon’s inductio ad sensum might indeed
refer to Grosseteste’s representation of the Avicennian theory of the five
inner senses (sensus de foris vs. sensus interiores ut sensus communis, fan-
tasia vel imaginatio) since it corresponds perfectly to the intentio esti-
mata and memorata.60 Another important piece of evidence supporting
that Roger’s source for the inductio ad sensumwas definitely Grosseteste’s
commentary, is (as given above) the third acquired principle of science:
admiratio—in English: amazement or wondering whether something is
the case as it appears to be.

(T) Queritur de admiratione que est principium scientie. Et queritur
quid sit et quot exiguntur. Et videtur quod cognitio effectus cum ignorantia
cause. […] Quare duo exiguntur. Cognitio effectus et ignorantia cause. […]
Solutio: cognitio effectus cum ignorantia cause sufficit ad admirationem
uno modo, non secundum quod ignoratur causa et cognoscitur effectus
absolute, set per collationem ad causam ejus et considerationem. Et in
illa consideratio involvitur dubitatio, et tunc est admiratio. Admiratio est
cognitio effectus cum ignorantia cause et dubitatione ipsius; dubitatur tunc
intellectus ad cognitionem cause.61

Although in Met. I  (b–) we find the similar motive of amaze-
ment, curiosity and questioning (thaumazein,mirari) as the beginning of
philosophy, the admiratio Bacon refers to in this context is a mental state
which systematically belongs to Grosseteste’s second sub-stage of the for-
mation of the principium universale experimentale and it is very impor-
tant since admiration marks the initial point of doubting and verifying
the assumption (intentio estimata). When the soul perceives a natural
phenomenon, an effect, and does not immediately recognise the cause,
as in the case of sollertia, it starts to wonder about the cause of the phe-
nomenon.The formation of the estimatio—Roger actually refers to this as
consideratio—involves doubt, and evokes (exigere) wondering about the
unknown cause, and the process sketched above of inductioet probatio ad
sensum gets going: “Possumus loqui de cognitione principiorum prout sunt

60 Bacon, Questiones in libros IV Prime Philosophie, . Avicenna’s inner senses are
besides the above mentioned the vis cogitativa, vis aestimativa, and vis memorialis. See
Avicenna latinus, Liber de anima seu Sextus de naturalibus IV–V, ed. Van Riet (),
IV –, –; especially – andWolfson (), –.

61 Bacon, Questiones supra libros Prime Philosophie, .
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in inveniendo, et sic experimento cognoscuntur.”62 Although Roger’s pre-
sentation is very short one can nevertheless conclude that Grosseteste’s
explanations provided a model for Roger’s account of the apprehension
of principles and that accordingly the principles Roger is referring to in
this case belong to natural science and are in fact insights into natural
causal connections.

. The Role of Intellect

In regard to the third protagonist in Aristotle’s final chapter, insight or
intellect, and the second question about the state (hexis) that becomes
familiar with these principles, Bacon still owes us an answer. In the
following he asks twice about the number and sufficiency of the mental
states. But, although his remarks about the intellect are very short, they
are also very instructive and are coherent with his prior remarks on the
apprehension of principles.

(T)Quoniam facta est mentio de habitibus anime, ideo Queritur nume-
rus et sufficientia habituum anime, et potest sic sumi. […] Sit sit cum asser-
tione circa necessitatem; hoc est tripliciter. Aut est habitus circa principia, et
hoc dupliciter; aut est habitus in inveniendo ea, et sic experimentum; aut est
habitus postquam inventa sunt, et sic est intellectus; aut circa conclusiones
tantum, et sic est scientia que est habitus conclusionis.63

Queritur de numero habituum anime. Sic: aut est habitus anime intellec-
tive […] cause tantum aut causati. Et hec dupliciter; aut habitus incom-
pletus, et sic admiratio; aut completus, et sic scientia. Si sit cause, hoc est
dupliciter; aut est habilitas et dispositio ad inveniendum medium, et sic est
sollertia; aut est habitus derelictus et sic experimentum; aut est habitus dere-
lictus ex experimento, et sic est intellectus habitus principiorum.64

Concerning the states of the intellectual soul, Roger Bacon seems to have
felt the need of enlarging the number of states up to fifteen: one state did
not seem to be sufficient to him. For example, different objects belong
to different times (preterita, presentia et futura) and therefore require
different mental states.

Noticeable is his choice of criteria: in one instance the criterion con-
cerns principles, in another the criterion is established by knowledge of
effects and causes. In both cases his answers in regard to the intellect are

62 Bacon, Questiones supra libros Prime Philosophie, .
63 Bacon, Questiones supra libros Prime Philosophie, .
64 Ibid., .



roger bacon on experiment, induction and intellect 

unambiguous. Intellectus is no epistemic operation or intellectual pro-
cess. The multi-staged process of induction which is indispensable for
the apprehension of principles is accomplished by the senses and exper-
iment alone. Obviously intellect is not related to the process of induc-
tion but is defined as a state of the intellectual soul which is achieved
after the principles have been found by experiment. Intellect is a result
of the inductive-experimental process in which we discover causes, it is
a remnant of experiment, which is the state having to do with the finding
of causes and could literally be understood as a possession (habitus) of
certain principles. This interpretation of course implies a subtle shift in
regard to Aristotle’s position.65

. Conclusion

I hope to have shown that Roger Bacon in his comments on Met. I 
is doing more than just putting side by side the “genetic epistemology”
from APo. II  with the one from Met. I . In presenting the princi-
ples of knowledge, of science and of a certain knowledge about natu-
ral causal connections—sensus,memoria, experimentum, admiratio and
universale—he is not only integrating Aristotelian topics from II  but
also from other chapters of APo. He knows about Aristotle’s affirmative
remarks on the necessary existence of an immediate principle of science
from I . We also find Aristotle’s remarks on the role of the senses from
I  to be of major importance. In Roger’s notion of human cognition
the senses account for the very possibility of gaining knowledge. With-
out sense-perception no knowledge is possible at all. Not only because
the human soul in its sopor has to be awakened by actual perceptions and
the human soul has to gain merit by gaining knowledge, but also because
only in singulars does the human soul find the universals which are con-
stitutive for science. Nevertheless one can identify a certain reservation

65 APo. II , b– (tr. Barnes ): “[…] so if we have no other true kind
apart from understanding, comprehension [nous] will be the principle of understanding
[epistêmê].”Detel () vol. , –, –describes the fourth stage of the genetic
epistemology, insight, as the state one finds himself in, when apprehending principles
insofar they are immediate universal propositions. In his understanding nous is the
epistemic state in which we, referring to elementary inductions, perform a complex
induction, a further fixation and determination of the first primitive universal gained by
perception and experience towards a more complex and abstract universal. Nevertheless
induction, as an epistemic operation which bears various degrees of complexity, belongs
to the third (experience) as well as this fourth stage of the genetic epistemology.
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towards the senses and memory since they are not “causa principalis”
but rather “causa dispositionis et occasio necessaria et preparatoria” for
the apprehension of principles.66 To my understanding this caveat serves
the purpose of making special room for experiment in the process of the
apprehension of principles. Sense-perception is only the first step in a
more complex process in which Bacon thoroughly distinguishes between
quick-wit—a kind of intuitive cognition bywhichwe recognize axioms—
and the experimental cognition of the principium universale experimen-
tale.

In describing this process, i.e. human intellectual learning and the
apprehension of immediate principles of demonstration, Roger adopts
the main elements of Aristotle’s doctrine and one specific element of
Grosseteste’s epistemology. He, as well as other medieval commenta-
tors, reads Aristotle in his final chapter of APo. as accounting not only
for the apprehension of indemonstrable and universal propositions, but
also for the apprehension of principles as premises of demonstration.
The problem of the first step in the apprehension of principles—the for-
mation of first rudimentary universal terms or concepts—is of minor
interest for him. It is treated by him in a semantic-ontological per-
spective and systematically belongs to the question about the status of
universal terms and their reference to universal forms in individual
things.

Accordingly, he shifts from the discussion of the principles of any
learning to the discussion of principles insofar as they are universal
propositions. All of these simple and complex principles—terms, axioms
and the principium universale experimentale—are recognized by experi-
mentum alias acceptio pluribus singularibus universale in omnibus or by
experiment as knowledge of many facts of the same kind, intra-mentally
confronted with the estimatio memorata. As a result we find experiment
to be the crucial stage in regard to the apprehension of principles. Intel-
lect appears as the state in which we have insight into principles—not
during the process of induction, but afterwards. This conception makes
sense insofar as experiment and induction alone guarantee the possibility
and the certitude of the apprehension of principles.

66 Bacon, Questiones supra libros Prime Philosophie, f.
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Roger’s interpretation of nous and induction has its major and more
interesting implications in regard to his understanding of the role of
experiment. Apparently it was more important to him to introduce this
kind of innovative understanding of experiment than to present the
whole picture of APo. II . What is obvious is his enthusiasm for
the idea of experiment as he might have found it in Grosseteste as
well as in Alhazen. Twenty years later, the idea of test and verification
by experimental knowledge led him to the conception of a Scientia
experimentalis, euphorically introduced as domina scientiarum “quia sine
experientia nihil sufficienter scire potest.”67

67 Roger Bacon,Opus maius, Vol. III., ed. Bridges (), .
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ALEXANDER OF APHRODISIAS
ON THE SCIENCE OF ONTOLOGY

Maddalena Bonelli*

. Introduction

At the beginning ofMetaphysics IV, Aristotle asserts that there is a science
which considers ("εωρε+) being qua being and the things that hold of it
in its own right.1 In his commentary on these lines Alexander offers a
peculiar characterisation of this "εωρ�α. He says:

(T) “First of all, Aristotle holds that there is a science of being qua being,
namely a science which considers ("εωρητικ�ν) being qua being, and
which demonstrates (�π	δεικτικ�ν) its �π�ρ�	ντα κα"�α�τ�”.2

The science of being qua being, which we today call ‘ontology’, is present-
ed at the beginning of the commentary on Metaphysics IV as �π	δεικ-
τικ�, demonstrative. Alexander presents this claim as though it were
perfectly ordinary. Nowhere does he mention that Aristotle never char-
acterises the science of being qua being in this way.3 He does not say that
he is himself responsible for the ‘strong’ scientific model of ontology, and
it is quite possible that everyone accepted this conception in Alexander’s
time.4However, Alexander’s attitude seems tome to be due also to the fact

* The subject of this article was the object of my doctoral research, which has resulted
in the publication of a book (Bonelli, a) and an article (Bonelli, b). I am very
grateful to Otto Bruun for his help with the English translation of this paper. I am very
grateful to Otto Bruun, Giulia Lombardi and Elena Gobbo for their philosophical help.

1 Arist.Met. IV , a– (ed. Jaeger, ): 'στιν �πιστ�μη τις Z "εωρε+ τ! aν
F[ aν κα. τ� τ	Iτ%ω �π�ρ�	ντα κα"’ α�τ�.

2 Alex., In Met., , – (ed. Hayduck, ): Λαμ1�νει πρ)τ	ν μ2ν τ! ε;να� τινα
�πιστ�μην περ. τ! aν F[ 5ν, τ	υτ
στι τ	7 5ντ	ς F[ aν "εωρητικ�ν τε κα. �π	δεικτικ*ν
τ)ν τ	Iτ%ω κα"’ α�τ� �παρ��ντων.

3 Actually, Aristotle seems to appeal to the demonstrative model for philosophy in
Metaphysics III, in the part concerned with the aporiai on the axioms (Met. III , b–
; Met. III , b–a), on the substances (Met. III , b–; Met. III ,
a–), on the συμ1ε1ηκ�τα κατ�α�τ� of substances (Met. III , b–; Met.
III , a–). But such a model is appealed to only to show the aporiai which are
raised if we apply it to philosophy.

4 Note that Aspasius, a commentator writing just before Alexander, and whose work
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that ‘ontology’ is presented by Aristotle as a science, and that, for Alexan-
der it is, as such, necessarily demonstrative. For, in the lines following the
beginning of the commentary we have just cited, Alexander asserts that
the science of any object demonstrates its �π�ρ�	ντα κα"�α�τ�.5

But how are we to conceive of the science of being qua being as
a demonstrative science? In the following pages I shall try to answer
this question by showing that Alexander applied the scientific method
codified by Aristotle in the Posterior Analytics to the science of being qua
being.

. The Application of the Aristotelian Scientific
Model to the Science of Being Qua Being

Aristotle presents his conception of demonstrative science in the Poste-
rior Analytics. In APo. I , he mentions three elements which together
constitute demonstration: first, the demonstrated conclusion, or that
which ‘holds’ κα"’ α�τ� (so ‘the conclusion’ is in fact the predicate of
the conclusion), secondly the axioms; and thirdly the underlying kind
(τ! γ
ν	ς τ! �π	κε�μεν	ν), of which the π�"η (viz. the κα"’ α�τ� συμ-
1ε1ηκ�τα), hold κα"’ α�τ�.6 Each demonstrative science, Aristotle goes
on to claim, must have a kind, axioms from which we demonstrate, and
π�"η.7

he was familiar with, asserts in his commentary on the Nicomachean Ethics that philoso-
phy is a science, and one which makes use of demonstration (Aspasius In EN . and
.–; ed. Heylbut, ).

5 Alex., In Met. .–: πJσα γ�ρ E 	�τιν	σ	7ν �πιστ�μη τ)ν �κε�ν%ω κα"’ α�τ�
�παρ��ντων �στ.ν �π	δεικτικ�. For the characterisation of philosophy as a science in
the ‘strong’ sense, see alsoAlex., InMet. .–.Here, Alexander, who is explainingwhat
Aristotle says concerning sophia as a science of the first causes and the principles, says
that science is 4�ις �π	δεικτικ�.

6 Arist., APo. I , a–b (ed. Ross, ): τρ�α γ�ρ �στι τ� �ν τα+ς �π	δε��εσιν,
Qν μ2ν τ! �π	δεικνIμεν	ν, τ! συμπ
ρασμα (τ	7τ	 δ’ �στ. τ! �π�ρ�	ν γ
νει τιν. κα"’
α�τ�), Qν δ2 τ� ��ι=ματα (��ι=ματα δ’ �στ.ν �� Lν)N τρ�τ	ν τ! γ
ν	ς τ! �π	κε�μεν	ν,
	_ τ� π�"ηκα. τ� κα"’α�τ� συμ1ε1ηκ�τα δηλ	+ E �π�δει�ις. Cf. alsoMet. III, a–
 (πJσα �π	δεικτικ* περ� τι �π	κε�μεν	ν "εωρε+ τ� κα"’ α�τ� συμ1ε1ηκ�τα �κ τ)ν
κ	ιν)ν δ	�)ν).

7 Arist. APo. I , b–: πJσα γ�ρ �π	δεικτικ* �πιστ�μη περ. τρ�α �στ�ν, 8σα
τε ε;ναι τ�"εται (τα7τα δ’ �στ. τ! γ
ν	ς, 	_ τ)ν κα"’α�τ� πα"ημ�των �στ. "εωρητικ�),
κα. τ� κ	ιν� λεγ�μενα ��ι=ματα, �� Lν πρ=των �π	δε�κνυσι, κα. τρ�τ	ν τ� π�"η. On
the quite problematic characterisation of these three conditions, cf.Mignucci (), 
and Barnes (2), .
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In his commentary onMetaphysics III and IV, Alexander tries to show
that these essential scientific conditions are also found in philosophy.
In the case of III, Alexander seriously considers the application of the
scientific model to philosophy as we find it in Aristotle’s discussion of the
aporiai concerning substances, συμ1ε1ηκ�τα κα"�α�τ� of substances,
and axioms. He also establishes a close tie between III and IV, by showing
that it is in IV that we find the solutions to the above aporiai.Then, in the
commentary on the first part of IV, Alexander offers a detailed analysis
of the kind of philosophy as a science of being qua being.

In order to consider closely the three elements essential to a demon-
strative philosophical science, I shall look first at the commentary on IV
concerning the kind of the philosophical science, and then at parts of the
commentary on III and IV concerning the συμ1ε1ηκ�τα κα"fα�τ� and
the axioms.

..The Kind of the Philosophical Science

Even if Alexander does not give a thoroughly original and developed
analysis of ‘being qua being’, we can nevertheless to some degree recon-
struct from his remarks an orthodox yet personal conception of the
object of the demonstrative philosophical science.

The kind of the philosophical science presented in IV is being qua
being.8 It must nevertheless be said that Aristotle says very little about
being qua being and rarely mentions it at all in the Metaphysics.9 In IV,
Aristotle asserts that the science of being qua being is not the same as any
of the so-called partial sciences. For none of the latter examines being
qua being universally, but they all select some part of it and study what
is incidental concerning that part, as do for instance the mathematical
sciences.10 In VI, he explains in a slightly more detailed manner that
the partial sciences deal with a certain being—that is to say, a certain
kind (περ. 5ν τι κα. γ
ν	ς τι)—concerning which they demonstrate the

8 We are reminded of the beginning of Arist.Met. IV, a–: gΕστιν �πιστ�μη
τις Z "εωρε+ τ! aν F[ aν κα. τ� τ	Iτ%ω �π�ρ�	ντα κα"’ α�τ�.

9 For being qua being is treated only at the beginning of the books IV (a–
a) and VI (a–a). There are also remarks in this regard in XI, but the
book is possibly spurious, and in any case it is only a summary of the books III, IV and
VI, and of a part of the Physics.

10 Arist., Met. III , a–: α&τη δ’ �στ.ν 	 δεμιSJ τ)ν �ν μ
ρει λεγ	μ
νων E
α τ�N 	 δεμ�α γ�ρ τ)ν $λλων �πισκ	πε+ κα"�λ	υ περ. τ	7 5ντ	ς F[ 5ν, �λλ� μ
ρ	ς
α τ	7 τι �π	τεμ�μεναι περ. τ	Iτ	υ "εωρ	7σι τ! συμ1ε1ηκ�ς, 	M	ν α9 μα"ηματικα.
τ)ν �πιστημ)ν.
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�π�ρ�	ντα κα"�α�τ�;11 and in this they differ from the science which
studies being in the absolute sense (dπλ)ς) and qua being ( F[ 5ν). In
these passages, then, Aristotle underlines the characteristics of the object
of philosophy, which is universal, whereas those of the other sciences are
partial. In the subsequent section of IV, Aristotle goes on to present an
analysis of beings (5ντα).12

Alexander accepts the Aristotelian theory according to which objects,
qualities, weights, thoughts, and so on, are all 5ντα, beings. However, he
also adds some interesting points of his own (all justified by the text of
Aristotle he was reading) regarding three aspects, the third of which is of
particular interest to me:

) The attribution of an existential sense to ‘being’ (5ν);
) The consideration of ‘as being’ (F[ 5ν) as a formula which charac-

terises the way philosophy considers the �π�ρ�	ντα κα"�α�τ� of
the 5ν;

) The possibility of considering being as a quasi-kind.

... 5ν as &παρ�ις
The first point concerns the sense we should accord to the term 5ν.
Alexander adheres to a thesis which attributes an existential sense to 5ν.13

In his commentary on the Prior Analytics, Alexander asserts that a
sentence like “Socrates is” (Σωκρ�της 'στι), which must of course mean
“Socrates exists”, is equivalent to “Socrates is being” (Σωκρ�της 5ν �στιν);
here 5ν, which, as Alexander notes, is the predicate term, must have an
existential sense, so that the sentence will be equivalent to “Socrates is
existent”.14

A yet more important passage is found in the commentary on IV,
where Alexander explains 5ν in terms of &παρ�ις. The commentator
is here considering the passage where Aristotle, after having presented
his analysis of being, invokes a sort of mutual implication between ‘one’

11 Arist.,Met. VI , b–.
12 Arist.,Met. IV , a–b. This is the famous analysis of being as π	λλα-

�)ς λεγ�μεν	ν πρ!ς 4ν, according to which all things are said to be 5ντα, but in relation
to substance, which is called 5ν in the proper sense.

13 This point seems to me very important, above all if we keep in mind the whole
current dispute on the sense one should give to the Aristotelian τ! aν F[ 5ν. For a quick
overview of the positions on this question see Bonelli (a), –.

14 Alex In APr. .–: E γ�ρ λ
γ	υσα πρ�τασις “Σωκρ�της 'στιν” Cσ	ν δIναται
τF� “Σωκρ�της 5ν �στιν”, �ν F[ γ�νεται τ! aν μετ� τ	7 “�στ�ν” 0 κατηγ	ρ	Iμεν	ς 8ρ	ς,
	 τ! “�στ�ν”.
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and ‘being’, which serves to justify the fact that ‘one’ and ‘being’ have to
be studied by the same science, namely philosophy.15 Our commentator
explains the differences between ‘one’ and ‘being’ in the following way:

(T)We predicate being and one according to different concepts: when we
say that something is being, we signify its &παρ�ις, whereas when we say
that something is one, we signify its separation from the other things and
frommultiplicity.16

The translation of &παρ�ις as ‘existence’ is mandatory in the case of
another passage of the commentary on the Metaphysics, this time on
Delta, in the part which deals with the Aristotelian analysis of ε;ναι
κα"�α�τ�. In this part of Delta, Aristotle presents a theory according to
which

(T) “those things are said to be in their own right that are indicated by the
figures of predication. For the senses of ‘being’ are just as many as these
figures.”17

Ε;ναι κα"�α�τ� then has just as many senses as there are categories. In
the relevant commentary, Alexander presents a theory of the homonymy
of being in terms of the &παρ�ις appropriate to each thing, according
to the categories. When I pronounce a sentence like “Socrates is”, I am
speaking of the substantial &παρ�ις of Socrates, whereas if I utter a sen-
tence such as “this colour is”, then—soAlexander says—I am speaking of
the&παρ�ιςpeculiar to quality, and so on.18 ButAlexander completes this
theory by claiming that in the case of sentences of the subject-predicate
form, the copula expresses&παρ�ις, namely&παρ�ιςof the predicate. For
example, a sentence such as $ν"ρωπ	ς �για�νων �στ�ν means the same
as $ν"ρωπ	ς �γ�αινει, and in it the copula ‘�στ�ν’ signifies the &παρ�ις of
health.19What Alexander says here seems somewhat forced. But whether

15 Arist.,Met. IV , b–.
16 Alex., In Met. .–: κατ� δι�#	ρ	ν δ2 �π�ν	ιαν τ� τε aν κα. τ! Qν κατηγ	-

ρ	7μεν, δι� μ2ν τ	7 aν ε<πε+ν τι τ*ν &παρ�ιν σημα�ν	ντες α τ	7, δι� δ2 τ	7 Qν τ!ν �π!
τ)ν $λλων �ωρισμ!ν κα. τ!ν �π! τ	7 πλ�"	υς.

17 Arist.,Met. V , a–: κα"’ α�τ� δ2 ε;ναι λ
γεται 8σαπερ σημα�νει τ� σ��-
ματα τ�ς κατηγ	ρ�αςN 0σα�)ς γ�ρ λ
γεται, τ	σαυτα�)ς τ! ε;ναι σημα�νει. The reduc-
tion of the homonymy of being to the categories is also found inMet. VII , a–.

18 Alex., InMet. .–: τ*ν γ�ρ 	<κε�αν &παρ�ιν Oκ�στ	υ σημα�νει τ! aν 0μ=νυ-
μ	νN ε< δ2 δ
κα α9 κατ� τ� �νωτ�τω γ
νη δια#	ρα�, δεκα�)ς κα. τ! 5ν τε κα. τ! ε;ναι
^η"�σεται. τ! μ2ν γ�ρ τF� 	 σ�Sα συντασσ�μεν	ν ε;ναι τ*ν 	 σι=δη &παρ�ιν σημα�νει,
τ! δ2 τ%) π	σ%) τ*ν ,ς π	σ	7, κα. τ%) π	ι%) τ*ν ,ς π	ι	7, κα. �π. τ)ν $λλων γεν)ν
0μ	�ως.

19 Alex. In Met. .–: δεικτικ!ν δ2 τ	7 τ! 'στιν, %L Pν συντ�σσηται, �κε�νην
σημα�νειν τ*ν #Iσιν, παρ
"ετ	 τ! μηδ2ν σημα�νειν $λλ	 τ! $ν"ρωπ	ς �για�νων �στ.ν
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or not his interpretation is defensible, it is clear that Alexander’s theory
can make sense only if we translate &παρ�ις by ‘existence’.

According to this theory, in a sentence such as “Socrates is”, ‘is’ express-
es the substantial &παρ�ις of Socrates. In a sentence such as “Socrates is
walking” (where this is equivalent to “Socrates walks”), ‘is’ expresses the
&παρ�ις of the walking in Socrates. Alexander must have in mind the
Aristotelian theory of the existential dependence of any accident on the
existence of the substance.

... ‘Qua Existent’
If this interpretation is correct, Alexander holds a theory according to
which the object of the science of book IV is all that exists. But in what
way does it consider all that exists? To this question we can answer that
philosophy considers existing things qua existing things, and not, say, qua
musical or medical things.20 The idea is this: if I consider existing things
such as a melody or a drug, I can detect aspects for which these things
are studied by two different sciences (music andmedicine). Yet I can also
consider other aspects, determined by the fact that these things exist,
which permit us to group these things in one single class—namely, the
class of things which exist, the object of one science: first philosophy. I
shall come back to these aspects or properties of existing things. For the
moment, I would like to stress the universality of first philosophy. For
any given object can be considered ‘qua existent’.

...The Kind of Items which Exist
For ontology to constitute a demonstrative science in accordancewith the
model of the Posterior Analytics, the object of this science—what exists—

3 τ! $ν"ρωπ	ς �για�νει, τ	υτ
στι τ! 'στιν, / �π. τF� �γε�Sα συντ
τακται, μηδ2ν $λλ	 3
τ*ν τ�ς �γε�ας &παρ�ιν σημα�νει. It is difficult to render in English the difference between
the participle and the indicative present of the verb �για�νειν, which means precisely ‘to
be in good health’.

20 Alex. In Met. .–: κα. περ. τ	7 5ντ	ς δ2 μιJς �πιστ�μης "εωρ�σαι κα"! 5ν
�στινN 	 γ�ρ κα"! μ	υσικ� 3 <ατρικ�,�λλ� κα"! 5ντα κα. τ�ς τ	7 5ντ	ς κεκ	ιν=νηκε
#Iσεως (“One single science considers the existent qua existent: it does 〈not consider
existents〉 qua musical or medical things, but qua existents and things which share the
nature of being”. Cf. also Arist., Met. IV , b–: �πε. 	Tν τ	7 Oν!ς F[ Qν κα. τ	7
5ντ	ς F[ aν τα7τα κα"’ α�τ� �στι π�"η, �λλ’ 	 � F[ �ρι"μ	. 3 γραμμα. 3 π7ρ, δ�λ	ν ,ς
�κε�νης τ�ς �πιστ�μης κα. τ� �στι γνωρ�σαι κα. τ� συμ1ε1ηκ�τ’ α τ	+ς). It is clear that
Alexander uses κα"� as an equivalent to F[; cf. In Met. , –, which is a paraphrase
of Aristotle Met. IV , a– (α&τη δ’ �στ.ν 	 δεμιSJ τ)ν �ν μ
ρει λεγ	μ
νων E
α τ�N 	 δεμ�α γ�ρ τ)ν $λλων �πισκ	πε+ κα"�λ	υ περ. τ	7 5ντ	ς F[ 5ν).
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must constitute a unique kind. But how arewe to consider everything that
exists as a unique kind, given that Aristotle seems precisely to deny that
it constitutes a unique kind?21

Alexander accepts Aristotle’s theory according to which beings (or
items which exist, according to Alexander’s interpretation) depend on
what exists in the proper sense, viz. substance.22 According to this theory,
each thing can be called ‘existent’ either because it is a substance, or
because it is an attribute of a substance, or a change, or generative of a
substance, and so on. In this way, the existence of everything that is not
a substance is subordinate to the existence of substances.

For his part, Alexander specifies that we call only substance aν in the
proper sense, but that the συμ1ε1ηκ�τα of substances, the nine genera,
are also 5ντα.23 In this way, he recognises that the particular homonymy
of existence concerns the sort of existence appropriate to each category,
as we have seen in his commentary on Met. V. The subordination of the
existents to substance allows us

() to consider items that exist as a kind, even if it is a kind κ	ιν�τερ	ν,
‘in the broad sense of the term’;

() justify the fact that one single science—i.e. philosophy—is con-
cerned with all the items which exist.

These two points are developed in the commentary on the passage of IV
where Aristotle explains the unity of the philosophical science of being
qua being by saying that “of each single kind there is one single sensation
and one single science”.24

In his comments on this passage, Alexander explains that here Aris-
totle uses the term ‘kind’ in the broad sense (κ	ιν�τερ	ν), meaning
‘one nature’. He also specifies that the κ	ιν�τερ	ν kind is constituted by
the things which ‘communicate’ mutually according to a single nature,
among which we find also those that derive their ‘existing’ from some-
thing else.25 According to Alexander, an existing colour, an existing

21 Cf. Arist.,Met. III , b–. But seeMet. IV , b– (see note  below).
22 Cf. Arist.,Met. IV , b–.
23 Alex. In Met. .–: aν γ�ρ λ
γεται κυρ�ως μ2ν E 	 σ�α, λ
γεται δ
 γε 5ντα

κα. τ� τF� 	 σ�Sα συμ1ε1ηκ�τα, \ �στι τ� �νν
α γ
νη.
24 Arist., Met. IV , b–: \παντ	ς δ2 γ
ν	υς κα. αCσ"ησις μ�α Oν!ς κα.

�πιστ�μη, 	M	ν γραμματικ* μ�α 	Tσα π�σας "εωρε+ τ�ς #ων�ςN δι! κα. τ	7 5ντ	ς F[
aν 8σα εCδη "εωρ�σαι μιJς �στ.ν �πιστ�μης τ%) γ
νει, τ� τε εCδη τ)ν ε<δ)ν.

25 Alex., In Met. .–: παντ!ς γ�ρ #ησι γ
ν	υς Oν!ς κα. �ν τ	+ς α<σ"ητ	+ς αCσ"η-
σιν μ�αν ε;ναι κα. �ν τ	+ς �πιστητ	+ς �πιστ�μην μ�αν, γ
ν	υς μ2ν κ	ιν�τερ	ν
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weight, and an existing form, have between them a relation subordinated
to the fact that their existence depends on the existence of a substance.
Alexander has previously spoken of “having a κ	ινων�α according to the
same nature” in relation to the π	λλα�)ς λεγ�μενα πρ!ς 4ν κα. μ�αν
#Iσιν (such as healthy things, medical things and, notably, existents).26
In the case of the 5ντα, the ‘common nature’ shared by them will be
substance, which is the common nature because it is somehow observed
in all beings, due to the fact that the existence of every being depends
on the existence of substance. It is thanks to this existential dependence
that the existents constitute a kind, even if only κ	ιν�τερ	ν.The broader
sense of ‘kind’ lets Alexander include also the π	λλα�)ς λεγ�μενα πρ!ς
μ�αν #Iσιν in the class of the objects of a science. A kind in the broad
sense can certainly be divided into species, themselves species in the
broad sense. This would let us conceive of the science that is concerned
with existents as a unit, despite the fact that the existents do not constitute
a kind in the strict sense.

In order to clarify this second point, Alexander uses three examples,
two of which derive from Aristotle:

() If x (for example, sight) perceives y (for example, white), then x
perceives all the objects that communicate the same nature as y (the
other colours);27

() If x (for example, grammar), considers y (for example, words with
acute accents), then x considers all objects which communicate the
same nature as y (all words):28

() If x (the philosopher) considers y (the existent—substance), then x
considers all the objects which communicate the nature of y (the
other existents).29

λαμ1�νων �ντ. τ	7 #Iσεως μιJςN γ
νη γ�ρ κ	ιν�τερ	ν π�ντα 8σα κατ� τινα μ�αν #I-
σιν κεκ	ιν=νηκεν �λλ�λ	ιςN τ	ια7τα δ2 κα. τ� �#’ Oν�ς τιν	ς τ! ε;ναι '�	ντα.

26 Cf. Alex. In Met. .–; .–; .–..
27 Alex. In Met. .–: κα. γ�ρ �ν τ	+ς α<σ"ητ	+ς π�ντων τ)ν τ�ς α τ�ς #Iσεως

τ%)δ
 τινι, 	_ �στιν iδε E αCσ"ησις �ντιληπτικ�, κεκ	ινωνηκ�των E α τ* αCσ"ησις
�ντιλαμ1�νεταιN 	M	ν τ)ν τ%) λευκ%) 0μ	γεν)ν π�ντων (τα7τα δ
 �στι τ� �ρ=ματα)
5ψις �στ.ν �ντιληπτικ�.

28 Alex. In Met. .–: 0μ	�ως π�λιν E γραμματικ* 	 τ�σδε τ�ς #ων�ς, #
ρε
ε<πε+ν τ�ς D�ε�ας, �στ. "εωρητικ* μ�νης, �λλ� κα. π�σης #ων�ς κα"! #ων�.

29 Alex. In Met. .–: �πε. τ	�νυν κα. τ! aν μιJς #Iσεως κεκ	ιν=νηκε κα"! 5ν
(τ	ι	7τ	ν γ�ρ �δε��"η), 	_ τ! "εωρε+ν περ. τ�ς 	 σ�ας, τ	Iτ	υ κα. περ. παντ!ς τ	7
5ντ	ς F[ aν 'σται τ! "εωρε+ν.
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We could thus conclude that, if philosophy concerns substances, it will
concern also all the existents.

Alexander’s reasoning (which means only to be explicating Aristotle)30
is not convincing. First of all, despite the use of the same verb—κ	ινω-
νε+ν—for the example of colours and for that of existents, the two cases
are quite different. Colours communicate the same nature in the sense
that they have the same nature, such that, if sight perceives whiteness,
it can perceive the other colours. However, existents communicate the
same nature in the sense that they depend on one nature for their exis-
tence. And existential dependence, in my opinion, is not enough to show
that, if I am involved in the science of substances, then I am involved in
the science of all the other existents. We might plausibly say that, if I am
concerned with x, and if x is part of the explanation of y, then I am con-
cerned with y, at least implicitly. Nevertheless, this does not entail that
anyone involved in the science of x is also involved in the science of y.

At any rate, Alexander’s analysis is an attempt to understand and ren-
der explicit the possibility of a scientific account of existents. And the
problem does not lie in what Alexander says, but rather in the gen-
eral Aristotelian conception of science as essentially concerned with a
unique kind. The sciences, according to Aristotle, are characterised by
their underlying kind. But this supposition is problematic and difficult
to grasp. It is problematic because it is not clear that a science has a sin-
gle underlying kind. Consider, for example, geometry, which concerns
itself—according to Aristotle—with points, lines, and surfaces. Can we
say that geometry involves the demonstration of theorems concerning
points, lines, and surfaces?We should rather say that it involves demon-
strations concerning figures constructed from the points, the lines and
the surfaces.

The supposition is also difficult to grasp because it is not clear what a
kind is. Consider for example health (which, for Aristotle, constitutes a
scientific example comparable to that of the 5ντα): if we adhere to what
Aristotle says, wewould say that dietetics, pharmacology, and gymnastics
are distinct, but that they all have a relation to medicine (the science of
healthy things) because all of them concern matters of health. But how
shall we conceive these relations? Should we say that they are distinct
sciences, or rather that they are parts of one single science? And what
are we to say about the sciences which concern a certain kind of existent

30 Cf. Arist.Met. IV , b–.
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(such as zoology, biology, mathematics)? Should we say that they are
parts of philosophywhich concerns the existent generally? Or rather that
they are distinct? Aristotle and Alexander do not seem to have asked
themselves such questions.

We could then propose the following solution for 5ντα. It is clear, as we
have noted, that the question of the homonymyof existents reduces to the
question of the existence of the categories. But rather than considering
the categories as a sort of single kind, we could imagine different demon-
strative sciences, one for substances, another for qualities, yet another for
quantities, and so on, all associatedwith each other and dependent on the
science of substances.31

..The �π�ρ��ντα κα��α�τ�

After having dealt with being qua being,32 Aristotle dedicates a part of
IV to the consideration of the one (τ! 4ν), of multiplicity (τ! πλ�"	ς),
and of their species (the identical (τα τ�ν), the equal (Cσ	ν), the similar
(8μ	ι	ν) as regards the one; the different (4τερ	ν), the unequal ($νισ	ν),
the dissimilar (�ν�μ	ι	ν) as regards multiplicity).33 Even if, in this sec-
tion, he does not call them �π�ρ�	ντα κα"�α�τ�, he refers to them in a
similar way, that is to say, as π�"η κα"�α�τ� and �π�ρ�	ντα τ%) 5ντι F[
5ν.34

Alexander’s main contribution to the analysis of the �π�ρ�	ντα
κα"�α�τ� of being qua being is to be found in his commentary on Met.
III, in the comments on the Aristotelian aporia regarding the συμ1ε-
1ηκ�τα κα"�α�τ� of substances.35 In his formulation of this aporia,36
Alexander identifies without difficulty the συμ1ε1ηκ�τα κα"�α�τα with
the �π�ρ�	ντα κα"�α�τ�, and then goes on to distinguish two sorts of
�π�ρ�	ντα κα"�α�τα:

i) Those that fit into the definition of the essence (τ� �ν τ	+ς 0ρισμ	+ς
παραλαμ1αν�μενα), which he calls κυρ�ως, and

ii) the συμ1ε1ηκ�τα κα"�α�τ�, which are ‘inseparable’ (��=ριστα),
‘proper’ (Cδια) and ‘almost of the essence’ (�γγKς 	 σι=δη).

31 There are passages inAlexanderwhich seem to suggest this solution: see for example
In Met. , –.

32 Arist.,Met. IV , a–b.
33 Arist.,Met. IV , b–b.
34 Arist.,Met. IV , b–; a–.
35 Arist.,Met. III , b–.
36 Alex., In Met. .–.
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Alexander offers four examples of this last sort of �π�ρ�	ντα κα"�α�τ�:

) having the three angles equal to two right angles in the case of
triangles;

) having two sides greater than the third side in the case of triangles;
) being even or odd for numbers;
) being one for each being insofar as it is a tode ti (“this so-and-so”,

something determinate).37

These �π�ρ�	ντα κα"�α�τ� are necessary, non-definitional properties.
Alexander here presents a theory according to which a ‘scientific’

object is ‘definable’ not only in terms of definitional properties, but also
in terms of a description38 of properties which hold of it in virtue of
themselves (in other words—necessarily), although they are not part
of its essence. It is nevertheless clear that, according to Alexander, the
�π�ρ�	ντα also comprise the συμ1ε1ηκ�τα κα"�αυτ�, that is to say the
demonstrable properties, as the first example (having the three angles
equal to two right angles in the case of triangles) indicates.39

In the case of the first type of �π�ρ�	ντα κα"�α�τ� Alexander has in
mind the first sort of �π�ρ�	ν κα"�α�τ� found inAPo. I . According to
Aristotle, something holds κα"�α�τ� of something else when the first is
part of the latter’s essence.40 Put more precisely:

(i*) A holds of B κα"�α�τ� =df A holds of B, and A inheres in the
definition of B.41

Aristotle provides as examples the line holding of the triangle and the
point holding of the line:The explanation seems to be that the definition
of the triangle is constructed from the line and that of the line from the
point.

With the second definition, Alexander is thinking of the second sort
of �π�ρ�	ντα κα"�α�τ� of the Posterior Analytics, since one of the

37 Alex., In Met. .–.
38 The term is �π	γρα#� (.), and refers to the distinction, already familiar to

the stoics, between this term and 0ρισμ�ς, in order to indicate the difference between
definition proper and a general description.

39 A common example in Aristotle (cf. Bonitz (), ). InMetaphysics VAristotle
defines the συμ1ε1ηκ�τα κα"�α�τ� as ‘the things which belong κα"�α�τ� to each thing
while not being in its essence’ (Arist., Met. V , a–); they are identified by
Aristotle as the demonstrable (Arist. APo. I , a–b). On “having the three angles
equal to two right angles for the triangle” as a proof, see Alex. In APr. .–..

40 Arist. APo. I , a–.
41 Barnes (), .
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examples Alexander gives—“being even or odd for numbers”—is pre-
cisely used by Aristotle to illustrate his second sense. Aristotle’s Greek is
not easy, but we can extract the following definition:

(ii*) A holds of B κα"�α�τ� =df A holds of B and B inheres in the
definition of A.42

Among the examples Aristotle provides we find “even and odd for num-
ber”: Number is included in the definition of even and odd.43 Later, Aris-
totle makes it clear that only these two senses of �π�ρ�ειν κα"�α�τ� are
relevant to demonstration.44

It seems that theAristotelian distinction coincides with the distinction
that Alexander makes in his commentary on Met. III. In the first case
(definitions (i) et (i*)), this is obvious: we are dealing with �π�ρ�	ντα
κα"�α�τ� κυρ�ως. As regards the second distinction ((ii) et (ii*)), it is
more difficult, but as we have already remarked, Alexander presents the
example of even and odd numbers, which is exactly one of the examples
given by Aristotle for the second sort of �π�ρ�ειν κα"�α�τ�.

At this point it is important to stress that, among the examples of the
second sort of�π�ρ�εινκα"�α�τ	 given byAlexander, there is onewhich
belongs to the philosophical science ofMetaphysics IV: being one, which
holds κα"�α�τ	 of the existent. Being one, then, is clearly identified by
Alexander as an essential yet non-definitional attribute of the existent.

The other �π�ρ�	ντα κα"�α�τ� of existents (identical/different, sim-
ilar/dissimilar, etc.) also fit easily into the framework of essential non-
definitional attributes of the existent. In a passage of the commentary
on IV, Alexander explains that identical, similar, and equal are species of
the one (in other words, they are definable in terms of the one). And the
same goes for the species of multiplicity (which are definable in terms of
multiplicity, andwhich are themselves also objects of philosophy because
contraries are dealt with by one and the same science).45Alexander intro-
duces these �π�ρ�	ντα κα"�α�τ� in the commentary on III, just after
the presentation of the aporia concerning the συμ1ε1ηκ�τα κα"�α�τ�

42 Barnes (), .
43 Note that these two uses of �π�ρ�ειν κα"�α�τ� were familiar to Alexander; see

Moraux (), – and –.
44 Arist. APo. I , a–. This restriction raises a problem: the definition of the

two kinds of �π�ρ�	ντα κα"�α�τ� seems to imply that only axiomatic principles can be
κα"�α�τ�; for the two kinds of κα"�α�τ� �π�ρ�	ντα are, each of them, definitional (the
first of B and the second of A). One possible solution to this difficulty is to suppose that
the συμ1ε1ηκ�τα κα"�α�τ� are �π�ρ�	ντα κα"�α�τ� only in a derivative fashion.

45 Alex., In Met. .–.
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of substances. At this point he makes an important claim: he asserts that
Aristotle decides to deal with these properties because Aristotle himself
uses such properties in his own demonstrations in this treatise (theMeta-
physics): for example, he applies identity to the 	 σ�αι, when he inquires
whether they are mutually the same or not.46 But in general, Alexander
adds, Aristotle uses all these properties, because they are the tools com-
mon to (i.e. shared by) those who demonstrate.47 Our commentator does
not limit himself to introducing the one as a �π�ρ�	ν κα"�α�τ� of the
existent; he claims that the �π�ρ�	ντα κα"�α�τ� of the existent belongs
to philosophy, because they are common to existents, but also because
they are tools common to philosophical demonstrations.

In conclusion, Alexander establishes that unity, multiplicity, and their
species are non-definitional properties of the existent as existent, which
appear as terms in the scientific propositions, some of which are axioms
and others theorems. At the end of this article, I shall present philosoph-
ical examples of axioms and theorems concerning one of these terms.48

..The Axioms of Philosophical Science

In Metaphysics III, Aristotle asks the question whether the science of
the first principles of substance must also consider the principles “from
which everyone demonstrates”.49 In IV, he goes on to show that the
science of being qua being must also consider the common axioms,
since its status is different from those of the other sciences. The latter
are partial, whereas philosophy is universal since it concerns being qua
being. Given that the common axioms hold of all beings qua being, it
follows that philosophy studies them as well.50

Alexander goes beyond Aristotle, and tries to show that philosophy
not only concerns axioms, but also uses them.This position is made clear
when Alexander considers the passage of Metaphysics IV where Aristo-
tle presents the difference between dialectic, sophistic, and philosophy.51

46 Alex., InMet. .–: πρ	τ�"εται δ2 (ητε+ν κα. περ. τ	Iτων, �πειδ* α τ!ς �ρ�ται
α τ	+ς �ν τ	+ς �π	δεικνυμ
ν	ις πρ!ς α τ	7 κατ� τ�νδε τ*ν πραγματε�ανN κα. γ�ρ τ%)
τα τ%) 8περ �π’ 	 σι)ν λ
γεται �ρ�ται. (ητε+ γ	7ν ε< α9 α τα� ε<σι πJσαι α9 	 σ�αι
�λλ�λαις 3 	j �λλ’ 4τεραι.

47 Alex., In Met. .–: �λλ� κα. τ	+ς $λλ	ις 	Mς κατ
λε�ε πJσιν �ν τα+ς �π	δε��ε-
σιν �ναγκα+	ν α τ%) πρ	σ�ρ�σ"αιN κ	ιν� γ�ρ τα7τα 5ργανα τ	+ς �π	δεικνI	υσι.

48 See p. ff. below.
49 Arist.,Met. III , b–. Cf. also III , b–.
50 Arist.,Met. IV , a–.
51 Arist.,Met. IV , b–.
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When he looks at the relation between philosophy and dialectic, Alexan-
der remarks that the two deal with existents and their �π�ρ�	ντα, and
that both use syllogisms, but that philosophy has a syllogistic capacity
which is based on true things, whereas dialectic syllogizes on the basis of
'νδ	�α.52 Alexander does not mention axioms, but he clearly has them
in mind and thinks of them as demonstrative truths.53 So he holds that
philosophy is a science which uses axioms for its demonstrations.54 But
what axioms does it make use of? Aristotle thought that the science of
being qua being must concern itself with the principles which in the
Posterior Analytics are called common and which are distinguished from
the principles peculiar to each science,55 for example () the principle of
non-contradiction, and () the principle of the excluded middle.56 In the
commentary on III57 and IV,58 Alexander, with the Posterior Analytics in
mind, mentions the same examples of common axioms, but adds also
two axioms concerning quantity:

) ‘Things equal to the same thing are equal to each other’ (τ! τ� τ%)
α τ%) Cσα κα. �λλ�λ	ις ε;ναι Cσα);

) ‘If equals are subtracted from equals the remainders are equal’ (κα.
τ! Pν �π! Cσων Cσα �#αιρε"F�, κα. τ� καταλειπ�μενα Cσα ε;ναι).

It is important to note that the two axioms concerning quantity—the
second of which is presented as a common axiom in the Posterior Ana-
lytics59—also appear in Euclid’s geometry.60 Here we have two axioms

52 Alex., In Met. .–: τ*ν #ιλ	σ	#�αν λ
γει τ�ς μ2ν διαλεκτικ�ς δια#
ρειν
τ%) τρ�π%ω τ�ς δυν�μεως. �μ#�τεραι μ2ν γ�ρ περ. τ! aν κα. τ� τ	Iτ%ω �π�ρ�	ντα,
κα. �μ#�τεραι συλλ	γιστικα�, �λλ’ E μ2ν τ*ν δIναμιν ταIτην τ*ν συλλ	γιστικ*ν
�π	δεικτικ*ν '�ει τ)ν �λη")ν, E δ2 διαλεκτικ* πειραστικ* περ. τ)ν �λη")ν κα. τ	7
�νδ��	υ συλλ	γιστικ�.

53 See also Alex., In Met. .–.
54 He reiterates this observation several times: see for example In Met. .–;

.; .–.
55 Arist., APo. I , I , I .
56 Arist.,Met. III , b–; III , b–.
57 Alex., In Met. .–.
58 Alex., In Met. .–.: 'στι δ2 τ� ��ι=ματα �ρ�α. κ	ινα. κα. �ναπ�δεικτ	ι

πρ!ς τ� κατ� π�σας τ�ς �πιστ�μας δεικνIμενα �ρ�σιμ	ι, 	M	ν τ! �π. παντ!ς τ*ν
κατ�#ασιν 3 τ*ν �π�#ασιν, κα. τ! τ� τ%) α τ%) Cσα κα. �λλ�λ	ις Cσα, κα. ��ν �π!
Cσων Cσα �#αιρε"F�, κα. τ� καταλειπ�μενα Cσα, κα. τ� τ	Iτ	ις 8μ	ια.

59 Arist., APo. I , a; I , a–.
60 The relation between the theory of science in the Posterior Analytics and the axiom-

atic system of Euclid has been much discussed. Here it suffices to keep in mind that
Alexanderwas familiar with Euclid’s work, and that the argument of transitivity, based on
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where the term ‘equal’ (Cσ	ν)—which is one of the �π�ρ�	ντα κα"�α�-
τ� of existents—appears. Naturally, this raises the problem of the sense
in which the latter axioms are common to all sciences, because they con-
cern only quantity. One plausible solution consists in preferring a weaker
version, according to which certain axioms are common, not to all sci-
ences, but to more than one.61 This is perhaps what Alexander is headed
for when he characterizes the principle of non-contradiction as ‘the prin-
ciple which is the most common of all’, since “it is true of all things”.62

In the commentary onMetaphysics IV, Alexander also offers an expla-
nation of the application of the common axioms to all existents. He
explains that the sciences use these axioms since they are concerned pre-
cisely with the existents. For axioms belong to things insofar as things are
existents, since ‘existent’ is what is common to them.63We have seen that
Alexander seems to interpret the application of the common axioms in
terms of ‘being true’ of existents.64 If this interpretation is correct, our
commentator seems to be proposing a theory according to which the
common axioms are true of what exists due to the fact that it exists. But
at this point we are faced with a problem typical of theories that reduce
being to existence: is it true that the axioms hold of things in virtue of
the fact that these things exist? The same problem applies to the �π�ρ-
�	ντα κα"�α�τ� of existents (identical/different, etc.). If, for example,
we consider the principle of identity, which is based on the property of
‘being identical to…’, and if we accept the theory that I have attributed to
Alexander, wewill have to say that only the existent things are identical to
themselves. In a similar vein, we will have to apply the common axioms,
which will be true only for the existents, in such a way that the question
arises how to consider the case of things which no longer exist (or which

the axiom ‘things equal to the same thing are equal to each other’, attributed to Euclid (cf.
Alex. In APr. .) is presented by Alexander as a standard inference; cf. Barnes (),
–.

61 In Aristotle there is a parallel case concerning the ‘common sensibles’ (De anima,
a–): here Aristotle presents movement as a common sensible, which can be
perceived by touch and simultaneously by sight (the remark is taken from Barnes (),
–).

62 Alex., In Met. .–: κα. κ	ιν�τατ�ν γε τ! τ�ς �ντι#�σεως dπ�ντων τ)ν
��ιωμ�τωνN �λη"2ς γ�ρ �π. π�ντων.

63 Alex., InMet. .–:π�ντες 	Tν δι� τ	7τ	α τ	+ς �ρ)νται, 8τι κα"! 5ντα �στ.
περ. ` πραγματεI	νται, κατ� τ	7τ	 α τ	+ς �π�ρ�ειN πJσι γ�ρ α τ	+ς τ! aν κ	ιν�ν.

64 See note  above.
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do not yet exist), and the pure non-entities.65 One solution would consist
in broadening the notion of existent, so that it includes the things which
no longer or do not yet exist; as for non-existents, either we can count
them amongst the existents or we can simply think of the falsity of the
propositions about them.

. An Example of a Demonstration
in Alexander’s Commentary

Alexander presents philosophical demonstrations in the commentary on
the part of IV which deals with the identity of the one and the existent,
an identity which is put forward by Aristotle to justify the fact that the
science of being as being will have to concern the one and its species as
well.66 Alexander’s procedure consists in (i) explaining the identity (or
rather the equivalence, as we shall see) between the predicates ‘one’ and
‘existent’, (ii) applying this equivalence to a species of substance (man),
and (iii) presenting a series of possible deductions, justified only in part
by the Aristotelian text.

Aristotle and Alexander seem to think of the identity of ‘one’ and
‘being’ (‘existent’) in terms of equivalence. Aristotle talks of the mutual
implication between being and the one;67 Alexander explains this impli-
cation by saying that ‘one’ is said of the same things as ‘existent’ is said,
even if their definition is different.68 So they are both thinking of a bi-
conditional along the following lines:

x is existent if and only if x is one.

After offering his explanation, Alexander analyses theAristotelian exam-
ple illustrating this bi-conditional.We should notice that theAristotelian
text we read today (τα τ! γ�ρ εMς $ν"ρωπ	ς κα. kν $ν"ρωπ	ς κα. $ν-
"ρωπ	ς),69 and the onewe find in Alexander (τα τ!ν γ�ρ εMς $ν"ρωπ	ς
κα. $ν"ρωπ	ς, κα. τ! kν $ν"ρωπ	ς τα τ!ν τ%) $ν"ρωπ	ς εCη $ν,Yστε

65 There are demonstrations in relation to this last case, as for example the reductio ad
impossibile, in which axioms are applied to impossible objects (for example, to two circles
that intersect in three points).

66 Arist.,Met. IV , b–.
67 Arist., Met. IV , b–: ε< δ* τ! aν κα. τ! Qν τα τ!ν κα. μ�α #Iσις τ%)

�κ	λ	υ"ε+ν �λλ�λ	ις Yσπερ �ρ�* κα. αCτι	ν, �λλ’ 	 � ,ς Oν. λ�γ%ω δηλ	Iμενα, κτλ.
68 Alex., In Met. .–: 8τι τ! Qν τ%) 5ντι 0μ	�ως τε κα. κατ� τ)ν α τ)ν λ
γεται.

For the difference in definition, cf. above, on &παρ�ις.
69 Arist.,Met. IV , b–. This is the text by Jaeger.
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κα. �λλ�λ	ις τα τ�)70 say two different things. Aristotle says only that
‘one man’ and ‘a man that is’ are co-extensive (e.g. Plato is a man iff Plato
is oneman iff Plato is a man that is).What Alexander says is not only dif-
ferent, it is also ambiguous. We can give three versions of his argument
depending on the sense we attribute to τα τ�ν.

First version:

(i) one man = man
(ii) existent man = man
So (iii) one man = existent man.

This version has certain disadvantages. The first is that ‘=’ is ambigu-
ous, meaning either equality or identity. But to speak of the equality of
substance involves transgressing the limits of the Aristotelian doctrine,
which holds that equality subsists only amongst quantities. As for iden-
tity, it is simply not true that there is an identity between ‘man’, ‘a man’
and ‘existentman’, for froma syntactical point of view identity is a relation
between two proper names (a = b).

Second version:

(i) man⇔ one man
(ii) man ⇔ existent man
So (iii) one man ⇔ existent man

In this version, Alexander could be thinking of an equivalence, some-
thing like ‘x is a human being iff x is an existent human being iff x is one
human being.’

The third version is suggested by Alexander’s subsequent account,
where we find: “For what man signifies is also signified by one man
and existent man”.71 We can then replace the τα τ�ν with ‘has the same
reference as’ (for we have already seen that ‘one’ and ‘existent’ do not
have the same sense).72 In this version, we will also have to change the
arguments, and we will have to introduce quotation marks:

70 Alex., In Met. .–: 8τι δ2 τα τ!ν τ� τε aν κα. τ! 4ν, ,ς πρ	ε�ρηκε, δεικνKς
�π�νεγκε τα τ!ν γ�ρ ε;ς $ν"ρωπ	ς κα. $ν"ρωπ	ς, κα. τ! kν $ν"ρωπ	ς τα τ!ν τ%)
$ν"ρωπ	ς εCη $ν, Yστε κα. �λλ�λ	ις τα τ�. The quote from Aristotle would then be
τα τ!ν γ�ρ εMς $ν"ρωπ	ς κα. $ν"ρωπ	ς, κα. τ! kν $ν"ρωπ	ς τα τ!ν τ%) $ν"ρωπ	ς.
The words εCη $ν, Yστε κα. �λλ�λ	ις τα τ� should be attributed to Alexander. In his
edition of the Metaphysics, Ross () introduces Alexander’s version: τα τ! γ�ρ εMς
$ν"ρωπ	ς κα. $ν"ρωπ	ς, κα. kν $ν"ρωπ	ς κα. $ν"ρωπ	ς, κτλ.

71 Alex., In Met. .–: 8 τε γ�ρ $ν"ρωπ	ν σημα�νων 4να $ν"ρωπ	ν σημα�νει
κα. 5ντα $ν"ρωπ	ν.

72 Cf. above, p. .



 maddalena bonelli

Third version:

(i) ‘one man’ is true of the same things as ‘man’ is true of
(ii) ‘existent man’ is true of the same things as ‘man’ is true of
So (iii) ‘one man’ is true of the same things as ‘existent man’ is true of.

On the basis of these equivalences, Alexander presents a series of deduc-
tive arguments that aim to explain the redundancy of ‘one’ and ‘existent’.73
We shall limit ourselves here to looking at Alexander’s argument con-
cerning the equivalence between ‘one’ and ‘existent’.

First of all, it is noteworthy that Alexander’s version of the Aristotelian
example is an application of Euclid’s argument of transitivity, or rather an
adaptation of it to a type of substance: those that are the paradigmatic case
of existents. But, as we have seen, for Alexander (and also for Aristotle)
Euclid’s argument is a common axiom, which leads me to the conclu-
sion that what I have presented constitutes a concrete application of a
common axiom to the science of existents74 qua existents, for in Euclid’s
argument we find one of the �π�ρ�	ντα κα"�α�τ� of the existents.

This example brings us back to the problem of the use of the common
axioms in philosophy.WhenAristotle characterises the common axioms
in IV he notes that everyone uses them insofar as it is appropriate to
them, that is to say, in a use limited to the kind of which they are making
demonstrations.75 In the commentary on this passage,76 Alexander takes
Euclid’s axiom and adapts it to geometry and arithmetic. More precisely,
he adapts it to their kinds.

What Alexander says can be represented in the following way. Con-
sider this axiom:

Ax.: things equal to the same thing are equal to each other.

A geometrician takes the axiom appropriate to his kind by applying it to
magnitudes:

73 Alex., In Met. , –, , ad Arist.,Met. IV , b–.
74 The example concerns substances, but our commentator considers another example

of existents towhich the equivalence between ‘one’ and ‘existent’ is applicable: the coming-
to-be (γεν
σις) and the perishing (#"	ρ�); see Alex., In Met. .–, ad Arist., Met.
IV , b–.

75 Arist., Met. IV , a–: �π. τ	σ	7τ	ν δ2 �ρ)νται �#’ 8σ	ν α τ	+ς 9καν�ν,
τ	7τ	 δ’ 'στιν 8σ	ν �π
�ει τ! γ
ν	ς περ. 	_ #
ρ	υσι τ�ς �π	δε��εις. See also Arist.,
APo. I , a–b: gΕστι δ’ Lν �ρ)νται �ν τα+ς �π	δεικτικα+ς �πιστ�μαις τ� μ2ν
Cδια Oκ�στης �πιστ�μης τ� δ2 κ	ιν�, κ	ιν� δ2 κατ’ �ναλ	γ�αν, �πε. �ρ�σιμ�ν γε 8σ	ν
�ν τ%) �π! τ*ν �πιστ�μην γ
νει.

76 Alex., In Met. .–.
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Ax1 (geometry):Magnitudes equal to the samemagnitude are equal to each
other.

An arithmetician will make the axiom appropriate to his genus by apply-
ing it to numbers:

Ax2 (arithmetic): Numbers equal to the same number are equal to each
other.

And similarly in the case of the other sciences.
In accordance with the above discussion concerning the example of

man, philosophy will also use the common axioms by adapting them to
its ‘kind’ and first of all to substance:

Ax3 (philosophy): substances equal to the same substances are equal to
each other;

Ax4 (philosophy): a coming-to-be (γεν
σις) or a perishing (#"	ρ�) equal
to the same coming-to-be (or perishing) are equal to each other.

And so on.
In the case of the existents, the use of the common axioms is com-

plicated by the difficulties that I mentioned concerning the kind. The
result is that, for each axiom, there will be ten versions, one for each cat-
egory.

In the passage of the commentary on IV we are looking at, Alexan-
der is thus using Aristotle’s idea that the common principles can occur
as premises of demonstrations only if they are limited to the kind whose
properties we want to demonstrate.There is, however, another use of the
common axioms, which is found in the commentary on the Prior Ana-
lytics, yet again in regard to Euclid’s argument. It is worth remarking that
the discussion is laid out in the framework of non-syllogistic arguments,
and consequently, the potential conclusions can perhaps apply to demon-
strations in general, at least up to a point. The discussion is obviously
relevant, since, as we have seen, Alexander uses Euclid’s argument for a
philosophical demonstration, which he could quite well have presented
in a syllogistic form. Here is what Alexander says:

(T) The same sort of argument occurs77 in the first book of Euclid’s
Elements, viz.: This is equal to this. But this is equal to this. Therefore: this
is equal to this. This is indeed true, but there is need of a universal premise

77 Alexander speaks of non-syllogistic arguments to which to his mind we should give
a syllogistic form.
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if it is to be deduced syllogistically. The premise is this: ‘things equal to the
same thing are equal to each other’.78

For Alexander, this last proposition is an axiom: Consequently, the argu-
ment must contain a universal premise in order to be well-formed, i.e.
formally valid:79

() Things equal to the same thing are equal to each other,
() a = b
() c = b

So () a = c.80

It is reasonable to attribute to Alexander a theory according to which, in
order to be a syllogism, the argument must contain a universal premise,
or in order for it to be a demonstration, the universal premisemust be an
axiom.

Even if the involvement of the universal premise is limited to the case
of syllogistic arguments, it seems to play two roles. In the example of
Euclid’s argument, the introduction of the common axiom serves both to
guarantee the formal validity of the argument and also to render explicit
the foundation of the conclusion (i.e. its explanation). But it seems to me
that it is reasonable to think that the universal axiom can play these roles
also in philosophical demonstrations. Thus, if we turn to the case of the
equivalence between ‘one’ and ‘existent’ as applied to man, we will have:

()Things equivalent to the same thing are equivalent to each other,
() One man and existent man are equivalent to man,

so () One man and existent man are equivalent to one another.

As regards formally valid arguments, we might on the other hand think
that the common axioms constitute for Alexander the truths on which
the explanations of the conclusions of any scientific argument—thus also
philosophical ones—ultimately depend.

78 Alex. in APr. .–: τ	ι	7τ�ν �στι κα. τ! �ν τ%) πρ=τ%ω τ)ν Ε κλε�δ	υ Στ	ι�ε�ων
"ε=ρημα τ! “ε< τF�δε CσηN �λλ� κα. iδε τF�δεN κα. iδε $ρα τF�δε Cση”N κα. γ�ρ τ	7τ’
�λη"2ς μ
ν, �λλ’ �νδε+ E κα"�λ	υ πρ�τασις, Wνα συν�γηται συλλ	γιστικ)ςN 'στι δ2
α&τη “τ� τ%) α τ%) Cσα κα. �λλ�λ	ις �στ.ν Cσα”.

79 Regarding these matters, see J. Barnes (), –.
80 More precisely,Alexander claims that, in order to have a perfect syllogismassociated

to the argument, we have to ‘condense’ () and () so that we have the following syllogism:

() Things equal to the same thing are equal to each other
() a and b are equal to the same thing (i.e. c)
So () a and c are equal to each other.
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. Conclusion

In this article, I have tried to show how Alexander conceived of the sci-
ence of being as being as constituting a demonstrative science. In par-
ticular, I have tried to show that Alexander thought it possible to apply
the scientific conditions codified by Aristotle in the Posterior Analytics to
ontology. Although it is difficult to discern the precursors of this theory,
it is easy to see the great success this model of philosophy had in the his-
tory of philosophy after Alexander. The conception of metaphysics as a
demonstrative science that I discern in Alexander actually had a funda-
mental influence on the philosophical tradition: we might mention not
only Proclus’ Elements of Theology, but also Descartes, Leibniz, Spinoza,
as well as certain developments in so-called ‘analytic’ philosophy.





LES ‹SECONDS ANALYTIQUES› DANS LE COMMENTAIRE
DE SYRIANUS SUR LA ‹MÉTAPHYSIQUE› D’ARISTOTE

Angela Longo*

. Syrianus: sa vie et son oeuvre

Syrianus, fils de Philoxène, fut le directeur de l’Ecole platonicienne
d’Athènes à partir de  après J.-C. jusqu’à sa mort (probablement en
 après J.-C.).1 Il fut le maître d’Hermias et du plus célèbre Proclus.
Parmi les ouvrages composés par Syrianus, seuls deux de ses commen-
taires ont survécu: son Commentaire sur la ‹Métaphysique› d’Aristote
(sur les livres III, IV, XIII et XIV),2 ainsi qu’un commentaire sur Her-
mogène (rhéteur, II–IIIe siècle après J.-C.), à savoir sur le Περ. <δε)ν et
sur le Περ. στ�σεων (toutefois des doutes sur l’authenticité de ce der-
nier commentaire ont été soulevés).3 Enfin son disciple Hermias nous a
transmis un Commentaire sur le ‹Phèdre›, qui est tiré de l’enseignement
oral de Syrianus sur ce dialogue platonicien.4

* Je remercie vivement le Prof. F. deHaas d’avoir organisé le Colloque ‹Interpretations
of Aristotle’s Posterior Analytics › (Leiden, – juin ) ainsi que pour son invitation à y
participer, tout comme je remercie le Prof. J. Cleary pour ses observations très utiles lors
de la présentation orale de ma contribution. Ma reconnaissance va également au Prof.
J. Barnes pour ses suggestions à propos de la version écrite de ce travail.

1 Cf. Marinus, Proclus ou sur le bonheur, ed. Saffrey & Segonds (), §, –,
p. . Pour la littérature secondaire cf. Praechter () and Saffrey &Westerink (),
XII–XIV. Pour un examen précis des sources anciennes ainsi que pour une discussion
récente des études principales sur la vie et les oeuvres de Syrianus cf. Cardullo (),
– (signalons que, après ce premier volume de recolte de fragments, un deuxième
volume a été publié : Cardullo ()) and (), –. Saffrey & Westerink (,
XVI–XVII) donnent des arguments en faveur de  après J.-C., comme date de la mort
de Syrianus.

2 L’édition courante, d’où sont tirées les citations du texte, est : Kroll ().
3 Syrianus, In Hermogenem commentaria, I–II, ed. Rabe (); pour les doutes sur

l’authenticité cf. vol. , IV–VII.
4 Hermias Alexandrinus, In Platonis ‹Phaedrum› scholia, ed. Couvreur (). À

propos des commentaires rédigés sur la base de l’enseignement oral dumaître cf. Richard
(), –. Ont récemment revendiqué une certaine originalité de la part d’Her-
mias, du moins dans certains endroits du commentaire, par rapport à l’enseignement
de Syrianus Moreschini (), – (voir la réplique de Cardullo (), –),
et Bernard (), – (voir aussi le compte-rendu du travail de la Bernard fait par
Bandinelli (), –).
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Au cours de sa carrière, Syrianus a consacré une large partie de son
enseignement à l’explication des œuvres d’Aristote et de Platon, comme
prévu dans le curriculum studiorum chez les Platoniciens de l’antiquité
tardive.5 Nous savons que Syrianus a lu, avec Proclus, en deux ans, tous
les ouvrages d’Aristote, en suivant un parcours didactique précis : d’abord
la logique, puis l’éthique, la politique, la physique et la métaphysique
(ou théologie).6 Pour ce qui concerne plus spécifiquement l’Organon
d’Aristote, Syrianus aurait en tout cas fait l’exégèse des Catégories, du
De interpretatione et des Premiers analytiques, comme le témoignent
les commentateurs postérieurs d’Aristote, qui mentionnent et discutent
les interprétations de Syrianus à propos de certains passages de ces
ouvrages.7 En revanche nous n’avons aucune trace d’un commentaire
écrit de Syrianus sur les Seconds analytiques.

Pourtant Syrianus connaissait bien ce traité d’Aristote, et il le men-
tionne à plusieurs reprises, de façon significative, dans son commen-
taire sur la Métaphysique d’Aristote. À ce propos, il faut rappeler que,
en composant ce dernier commentaire, Syrianus a sous les yeux celui
qu’Alexandre d’Aphrodise a déjà consacré à la Métaphysique (II–IIIe
siècle après J.-C.). À leur tour, les deux commentaires d’Alexandre et
de Syrianus seront utilisés par Asclépius (VIe siècle après J.-C.), dans
l’élaboration de son propre commentaire sur la Métaphysique.8 Par
conséquent, il sera utile de comparer les contextes où Syrianus men-
tionne les Seconds analytiques, dans son commentaire sur la Métaphy-
sique, avec l’exégèse correspondante d’Alexandre et d’Asclépius. Cette
étude de la mention des Seconds analytiques chez Syrianus nous permet-
tra aussi d’apporter quelques modifications à l’ index des loci aristotelici,
établi par W. Kroll dans son édition du texte de Syrianus.

5 Pour ce qui est de la lecture des ouvrages d’Aristote cf. Hadot (), –;
(), –; (), –; et (), –. À son tour, la lecture des dia-
logues platoniciens était ordonnée selon ce qu’on appelle le ‹canon de Jamblique›, cf.
Anonyme, Prolégomènes à la philosophie de Platon, ed. Westerink (), LXVII–LXXIV,
–; sur un tel canon cf. Festugière (), –.

6 Cf. Marinus, §, –, pp. –.
7 Cf. Cardullo (), en particulier .
8 Alexander Aphrodisiensis, In Aristotelis ‹Metaphysica› commentaria, ed. Hayduck

(); Asclepius, In Aristotelis ‹Metaphysicorum› libros A–Z commentaria, ed. Hayduck
(). Sur les rapports entre ces différents ouvrages exégétiques cf. Luna (); et
précédemment Luna (), –; D’Ancona (), –.
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. Les contextes de la mention
des ‹Seconds Analytiques›

Il me semble que la mention des Seconds analytiques chez Syrianus soit
adaptée à l’approche que ce philosophe platonicien adopte afin d’expli-
quer chacun des différents livres de la Métaphysique. J’ai essayé de mon-
trer, ailleurs, que cette approche, bien que dans le cadre d’un projet
philosophique unitaire, varie de livre en livre.9 En effet, en faisant l’exé-
gèse du livre III de laMétaphysique, Syrianus est surtout préoccupé par le
fait de donner une solution à chacune des différentes apories qu’Aristote
avait présentées sans vouloir les résoudre (du moins à l’ intérieur du
livre III lui-même). Cette attitude de Syrianus, qui consiste non seule-
ment à vouloir rendre les alternatives posées par les différentes apo-
ries d’Aristote explicites, mais encore à choisir son camp pour chacune
d’elles, est une caractéristique significative, distinguant notre commenta-
teur d’Alexandre, lequel n’a pas pour but d’avancer de solutions dans son
exégèse deMétaphysique III.10

Ensuite, dans son exégèse du livre IV de la Métaphysique, Syrianus
montre qu’il partage complètement la doctrine d’Aristote à propos du
principe de contradiction, ainsi qu’à l’égard de sa défense contre d’éventu-
elles contestations à l’égard de ce principe. Il lui arrivemême de proposer
un argument supplémentaire à ceux déjà développés par Aristote.

En revanche, quand il s’agit de faire l’exégèse des livres XIII et XIV de
laMétaphysique, l’accord avec Aristote se brise sérieusement et, souvent,
un ton polémique s’installe. C’est dans ce contexte que Syrianus utilise
‹Aristote contre Aristote›, à savoir la doctrine des Seconds analytiques,
contre la négation, contenue dans la Métaphysique, de l’existence de
substances mathématiques universelles séparées des objets sensibles.

Dans notre contribution, tout en considérant toutes les mentions ex-
plicites des Seconds analytiques dans le commentaire de Syrianus, nous
nous concentrerons surtout sur l’utilisation polémique de cet ouvrage de
la part de Syrianus dans l’exégèse d’Aristote.

9 Je me permets de renvoyer le lecteur à Longo (), et en particulier aux chapitres
II et VI.

10 Cf. Syrian. In Met. III .–. Si le fait de vouloir donner des réponses explicites
aux apories aristotéliciennes, déjà dans l’exégèse surMétaphysique III, distingue Syrianus
d’Alexandre, en revanche il le rapprochera d’Asclépius (cf. Luna (), ).
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. L’emploi des ‹Seconds
Analytiques › dans ‹In Met. III et IV›

Dans son commentaire sur la Métaphysique, Syrianus mentionne sept
fois, expressément, les Seconds analytiques : cinq fois en utilisant comme
titre de l’ouvrage Τ��π	δεικτικ� (Syrian. InMet. .; .; .–;
.–; et .) et deux fois Τ� &στερα �ναλυτικ� (Syrian. In Met.
.– et .–).11

Il n’est en outre pas clair si, dans une autre occurrence, l’ ignorance
des analytiques (διm �παιδευσ�αν τ)ν �ναλυτικ)ν, Syrian. InMet. .;
cf. Arist. Met. IV , b– Jaeger) caractéristique de ceux qui pré-
tendent qu’il y a également une démonstration des axiomes, se réfère
à l’ ignorance de la logique en général ou à l’ ignorance des Premiers et
Seconds analytiques d’Aristote lui-même.

Deux fois on trouve l’expression, plutôt générique, ‹ailleurs › (�ν $λ-
λ	ις, Syrian. In Met. . et .), bien que l’éditeur Kroll renvoie
dans les deux cas aux Seconds analytiques (à savoir APo. I , b Ross
dans le premier cas, et APo. I  dans le deuxième cas).12

On peut déjà affirmer que, à chaque fois que Syrianus fait référence
aux Seconds analytiques, il fait mine d’approuver la doctrine qu’Aristote
y avait exprimée (cf. Syrian. In Met. .). Syrianus considère en effet
la distinction, faite par Aristote, entre la définition et la démonstration
d’une chose, telle qu’elle est formulée dans les APo. II , a–/–
, comme un enseignement vrai et désormais acquis.13 Par ailleurs, il

11 Grâce au TLG, j’ai pu constater que, parmi les commentateurs anciens d’Aristote,
Alexandre n’emploie jamais le titre Τ��π	δεικτικ� (niThémistius (non plus)), mais qu’il
écrit une fois �ν τF� �Απ	δεικτικF� [scil. πραγματε�Sα] (in Top. .) ; en revanche ce titre
(Τ� �π	δεικτικ�) est utilisé, à côté d’autres formes, par Ammonius (quatre fois), par
Asclépius (deux fois), par Simplicius (cinq fois), par Olympiodore (une fois), par Jean
Philopon (du moins sept fois dans les ouvrages authentiques), par Elias [David] (une
fois) et par David (une fois). Les autres formes de titre, utilisées par les commentateurs
aristotéliciens pour indiquer l’ouvrage en question, étaient en plus de Τ� &στερα �ναλυ-
τικ�, fΗ �π	δεικτικ� [scil. πραγματε�Sα] ou Τ� δεIτερα �ναλυτικ� ; par Τ� �ναλυτικ�,
on indiquait tout simplement l’ensemble des Premiers et Seconds analytiques.

12 A notre avis, APo. I  est plus pertinent. Enfin, dans In Met. ., il n’y a aucun
renvoi précis et on serait plutôt enclin à chercher un parallèle dans la Physique d’Aristote.
Toutefois, Kroll, faute de mieux, renvoie à APr. II , b.

13 On peut remarquer que déjà Alexandre, dans l’exégèse du passage aristotélicien en
question (Met. III , b–), avait renvoyé explicitement aux Seconds Analytiques et
avait introduit, à cet endroit, l’exemple de la définition et de la démonstration de l’éclipse
lunaire, exemple repris par Syrianus (cf. Alex. Aphr. In Met. .–.).
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affirme que la science, qui connaît la cause formelle de chaque chose, est
capable d’en donner la définition ainsi que la démonstration.14

De surcroît, Syrianus partage la conviction aristotélicienne qu’il n’est
pas possible de démontrer toute chose (Syrian. In Met. .–, cf.
APo. I , b–). Cela constitue, pour Syrianus, un élément utile
permettant d’affirmer que les axiomes ne sont pas démontrables, bien
qu’ils soient connaissables par la science de la substance (mais pas par
voie de démonstration). Syrianus résout ainsi la deuxième aporie aris-
totélicienne, en jugeant qu’une même science étudie non seulement les
principes qui régissent tout ce qui est, mais aussi les principes des démon-
strations. Cette mention des Seconds analytiques est à ajouter à l’ index de
Kroll, sur les passages aristotéliciens.15

Syrianus est aussi convaincu du fait que pour chaque espèce il y a
une unique définition, au sens propre, et que cette définition est consti-
tuée à partir des genres, comme Aristote l’a dit dans les Seconds ana-
lytiques (Syrian. In Met. .–).16 Cela permet à Syrianus d’affirmer
(également sur la base de la prémisse complémentaire : ‹une définition
est constituée à partir de principes ›) que les genres doivent être considé-
rés comme des principes plutôt que comme des éléments. Syrianus résout
ainsi la sixième aporie aristotélicienne deMétaphysique III. Il est utile de
remarquer que le renvoi explicite aux Seconds analytiques se trouve déjà
dans l’exégèse correspondante d’Alexandre (Alex. Aphr. In Met. .–
) et qu’il se retrouvera ensuite dans celle d’Asclépius (Asclep. In Met.
.–),mais que niAlexandre niAsclépius ne l’ont utilisé pour tran-
cher l’aporie aristotélicienne en question.

En un mot, tous les renvois explicites aux Seconds analytiques, conte-
nus dans le commentaire de Syrianus sur Métaphysique III, servent non
seulement à rappeler un enseignement aristotélicien, apprécié comme
vrai, mais ils contribuent aussi à constituer la position de Syrianus sur
la solution des différentes apories aristotéliciennes.

14 Cela est en rapport avec la solution que Syrianus donne de la quatrième aporie
(cinquième dans la liste initiale donnée par Aristote au premier chapitre du livre III),
consistant à dire qu’une même science étudie non seulement la substance, mais aussi les
propriétés par soi de la substance (cf. Syrian. In Met. . ss.).

15 Dans l’exégèse du même passage aristotélicien (Met. III , a–) Alexandre ne
mentionne pas les Seconds analytiques, cf. Alex. Aphr. In Met., .–..

16 Kroll renvoie à APo. II  mais, selon Hayduck, il s’agirait plutôt de Top. VI , a
(Oκ�στ%ω γ�ρ τ)ν 5ντων τ! ε;ναι 4ν �στιν 8 �στιν); cf. l’apparat critique de Alex. Aphr.
In Met. .; et d’Asclep. In Met. .–.
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Dans son commentaire sur le livre IV de la Métaphysique, Syrianus
mentionne une seule fois, de façon explicite, les Seconds analytiques, cela
pour rappeler qu’Aristote y traite la proposition immédiate comme un
universel (Syrian. In Met. .; cf. Arist. APo. I , a; I ; I , b
ss.). Ici, le commentateur partage le combat d’Aristote contre tous ceux
qui contreviennent au principe de contradiction, ouvrant ainsi la porte
à des conséquences absurdes, telles que l’élimination de l’	 σ�α et de la
proposition immédiate. En général, dans son commentaire sur le livre IV
de la Métaphysique, Syrianus est très solidaire d’Aristote.17

. Aristote contre Aristote dans ‹In Met. XIII ›

Venons-en maintenant aux passages, bien plus intéressants pour nous,
du commentaire où Syrianus mentionne les Seconds analytiques dans le
but de contester certaines affirmations aristotéliciennes, contenues dans
la Métaphysique, livre XIII. En expliquant les livres XIII et XIV, Syria-
nus polémique contre Aristote et soutient non seulement l’existence
d’universaux mathématiques, mais aussi, et surtout, leur statut de sub-
stances séparées des sensibles, situées entre les sensibles, d’un côté, et les
Idées, de l’autre.

Il ne s’agit pas d’un point de détail, au contraire : c’est un des critères
principaux qui permet de distinguer unphilosophe platonicien (tel Syria-
nus) d’Aristote et des philosophes péripatéticiens (tel Alexandre).

À ce propos, Syrianus met en œuvre une stratégie particulièrement
pointue consistant à réfuter l’Aristote de la Métaphysique, par l’Aristote
des Seconds analytiques, et à montrer une incohérence au sein même du
système aristotélicien. En suivant le fil des arguments de Syrianus, on
peut arriver à la conclusion que, si Aristote veut (dans l’ intemporalité
de l’exégèse) être cohérent avec lui-même, il doit accepter l’existence et
le rôle épistémique des universaux subsistant en dehors des sensibles.

En particulier, expliquant un passage de Métaphysique XIII (.
a–), dans lequel Aristote soutient l’ impossibilité de l’existence

17 En expliquant le même passage aristotélicien (Met. IV , a ss.), Alexandre
avait déjà renvoyé explicitement aux Seconds analytiques (Alex. Aphr. In Met. .). À
son tour, non seulement Asclépius renvoie aux Seconds analytiques, mais il développe
l’argument des Analytiques concernant l’universel, et propose l’exemple du triangle
(Asclep. In Met. .–). Il est intéressant de remarquer que Hayduck, dans l’édition
d’Alexandre, pense qu’il s’agit d’Arist. APo. I , tandis que, dans la suivante, d’Asclépius,
il pense à APo. I , b; Kroll aussi, dans l’édition de Syrianus, pense à APo. I .
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des objets mathématiques en tant que substances séparées des objets sen-
sibles, Syrianus mentionne explicitement les Seconds analytiques :

(T) En effet si nous n’acceptions pas cela [scil. le fait que l’universel n’existe
pas dans la matière], comment pourrions-nous encore sauvegarder le fait
que toute cause démonstrative [scil. le terme moyen dans la démonstra-
tion] soit vraie de quelque chose de façon primitive, chose dont elle a la
même extension et qui est universelle,18 comme tu [scil. oh Aristote] as
l’habitude toi-même de considérer l’universel dans les Démonstratifs?19

Ε< γ�ρ δ* μ* τ	7τ	 καταδε�α�με"α, π)ς Pν 'τι σω"ε�η τ! πJσαν α<τ�αν
�π	δεικτικ*ν πρ=τως �π�ρ�ειν τιν�, %L κα. συνε�ισ	7ται κα. κα"�λ	υ
�στιν, ,ς εCω"ας α τ!ς �ν τ	+ς�Απ	δεικτικ	+ς τ! κα"�λ	υ "εωρε+ν ;

(Syrian. In Met. .–)

Syrianus se réfère en général à l’enseignement répété d’Aristote sur
l’universel contenu dans les Seconds analytiques (cf.,ς εCω"ας, l. )—à
titre d’exemple, on peut rappeler APo. I , b. Il indique que, selon
Aristote, si A appartient de façon primitive à B, alors A a la même
extension que B. Le fait que A appartienne de façon primitive à B veut
dire que A appartient en soi à tout B. Par exemple le fait d’avoir la somme
des angles internes égale à degrés appartient en soi (= est vrai de façon
primitive) à n’importe quel triangle en tant que triangle, et appartient de
façon médiate aux triangles isocèles ou à ce triangle-ci.

Or—remarque Syrianus—étant donné qu’Aristote admet la vérité des
axiomes utilisés par les mathématiciens, cela implique que ces axiomes
soient vrais de façon primitive d’une quelconque chose, et que l’axiome
et une telle chose aient la même extension universelle. Pour Syrianus,
la chose à propos de laquelle un axiome mathématique est vrai (par
exemple, le triangle) est non seulement une substance mathématique
universelle, mais aussi séparée des objets sensibles. Il s’agit de logoi (prin-
cipes rationnels psychiques) existant dans les âmes et ordonnant l’univers
sensible.

Se basant sur la théorie de la vérité empruntée à Platon (Rp. VI 
A: la ligne divisée, cf. Syrian. In Met. .–), selon laquelle pour tout
acte de connaissance vraie, il y a un objet, dans le domaine de la réalité,
auquel cet acte correspond, Syrianus considère qu’aux axiomes (qui font
partie du domaine de la connaissance) doit correspondre quelque chose

18 Ou: «à qui elle s’égalise et pour qui elle est universelle».
19 Dans cette section de son commentaire, Syrianus arrive à tutoyer Aristote, signe de

son vif intérêt pour l’argument et de sa veine polémique. Pour une liste d’apostrophes à
l’adresse d’Aristote dans le commentaire de Syrianus, cf. Luna (), .
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dans le domaine de la réalité. En outre, Syrianus considère que la vérité
des axiomes concerne de façon primitive des universaux qui sont des
substances séparées des sensibles et présentes depuis toujours dans l’âme
humaine.20

Par ailleurs, en plus de la doctrine de l’universel, formulée dans les
Seconds analytiques, Syrianus rappelle d’autres points aristotéliciens doc-
trinaux, considérés comme vrais et en contraste avec la négation de
l’existence d’objets mathématiques subsistant en dehors des sensibles.21

En d’autres termes, on peut tirer des arguments de Syrianus la conclu-
sion que, si Aristote veut éviter de tomber en contradiction avec lui-
même (à savoir avec sa thèse de la vérité primitive de quelque chose par
rapport à quelque chose d’autre), il doit admettre l’existence d’universaux
mathématiques en tant que substances séparées des sensibles et existant
dans les âmes humaines. Remarquons-le, cela s’avère être en contradic-
tion avec l’avis explicite d’Aristote, exprimé dans les Seconds analytiques,
selon lequel pour qu’il y ait démonstration il faut un universel, mais pas
un universel séparé, comme le sont les Idées, conçues par Platon!22

Toujours dans le cadre de l’exégèse sur Métaphysique XIII, après un
renvoi, explicite mais assez fugitif, aux Seconds analytiques, à propos des
principes logiques,23 un autre passage illustre la réactivation de l’âpre

20 Ces universaux résident dans l’âme du monde non seulement comme causes de
connaissance,mais aussi avec une force démiurgique, par rapport à l’univers. À ce propos
cf. Longo (), –.

21 Il s’agit de l’enseignement selon lequel la science en acte coïncide avec son objet
(Syrian. In Met. .–; cf. Arist. Met. XII , b–; DA III , a–; ,
a–; , a et b) ; et de celui selon lequel l’ intellect donne à l’âme les principes
de la démonstration (Syrian. In Met. .–). À ce propos, Kroll n’indique pas de
passages aristotéliciens, mais je n’exclus pas qu’il s’agisse ici d’une interprétation au
sens platonicien d’Arist. APo. II , b–, en particulier la ligne  (ν	7ς Pν εCη
�πιστ�μης �ρ��).

22 Cf. Arist. APo. I , a–: «ainsi il n’est pas nécessaire d’admettre l’existence des
Idées, ou d’une Unité séparée de la Multiplicité, pour rendre possible la démonstration.
Ce qui est cependant nécessaire, c’est qu’unmême attribut puisse être affirmé de plusieurs
sujets: sans cela, il n’y aurait pas, en effet, d’universel. Or s’il n’y a pas d’universel, il n’y
aura pas de moyen, ni, par suite, de démonstration.» Traduction: Tricot (), –.

23 Cf. Syrian. In Met. .–, où la mention des Seconds analytiques est associée à
celle du livre IV de la Métaphysique, ce qui fait penser que Syrianus a les principes des
démonstrations à l’esprit, en particulier le principe de contradiction et le principe du
tiers exclu. Dans les Seconds analytiques, le développement de l’argument des principes
de la démonstration apparaît en plusieurs endroits de l’ouvrage, il est donc impossible
d’indiquer un seul passage à ce propos. On peut plutôt penser à des chapitres entiers



les ‹seconds analytiques› 

polémique de Syrianus contre Aristote, où les Seconds analytiques sont
invoqués. Le but de Syrianus est toujours de soutenir l’existence d’univer-
saux séparés des sensibles ainsi que l’excellence de leur connaissance, par
rapport à la connaissance des choses individuelles.

Expliquant un passage de Métaphysique XIII, dans lequel Aristote dit
que la science en puissance porte sur l’universel, tandis que celle en acte
porte sur ce qui est déterminé (τ�δε τι, Met. XIII , a–, en
particulier , –), Syrianus réplique:

(T) Mais aussi le fait de dire [scil. de la part d’Aristote] que la science des
universaux est en puissance, tandis que celle des individus est en acte,24 est
à l’évidence propre de quelqu’un qui, par amour des disputes envers les
〈philosophes〉 plus anciens, bouleverse ce qui a été dit par lui-même dans
lesDémonstratifs, à savoir qu’il n’est pas possible qu’il y ait une science des
individus, et certes pasmeilleure ni plus parfaite que celle des universaux.25

(Syrian. In Met. .–)

τ! δ2 κα. τ*ν μ2ν τ)ν κα"�λ	υ �πιστ�μην δυν�μει λ
γειν ε;ναι, τ*ν δ2
τ)ν κα"m 4καστα �νεργε�Sα, #ανερ)ς �νατρ
π	ντ�ς �στι δι� τ*ν πρ!ς
τ	Kς παλαι	τ
ρ	υς #ιλ	νεικ�αν τ� τε26 �ν τ	+ς�Απ	δεικτικ	+ς α τ%) oη-
"
ντα, 8τι τ)ν κα"m 4καστα 	 κ �γ�ωρε+ γ�γνεσ"αι �πιστ�μην, μ�τ	ι γε
�με�νω κα. τελει	τ
ραν τ�ς τ)ν κα"�λ	υ.

Syrianus renvoie ici, comme l’éditeur Kroll l’ indique, à APo. I , a27
et I , b–;Aristote y affirmequ’une démonstration universelle est
meilleure qu’une démonstration particulière et que les universaux sont
plus efficaces pour les démonstrations que les choses particulières. En
outre, Aristote y soutient que la sensation porte (du moins de façon pri-
mitive) sur les choses individuelles, tandis que la science sur les univer-
saux (APo. I ).

Selon Syrianus, Aristote est incohérent avec lui-même et il risque
de s’autodétruire, cela par rivalité à l’égard de certains philosophes qui
l’ont précédé. Ici, Syrianus pense aux Pythagoriciens et à Platon, lesquels

comme, par exemple, à l’ intérieur du livre I, aux chapitres –,  et ; et, à l’ intérieur
du livre II, au chapitre . Ce renvoi de la part de Syrianus aux Seconds analytiques est à
ajouter à l’ index des lieux aristotéliciens de Kroll.

24 Syrianus ne prend pas en compte la possibilité que l’expression τ�δε τι puisse
signifier autre chose qu’un particulier, à savoir la forme substantielle, comme le veut un
interprète contemporain d’Aristote : Lear (), –.

25 Cf. aussi Proclus, in Euclid., ch. , pp. , –,  Friedlein.
26 Le τε ne semble pas avoir de sens ici, le texte édité est problématique: cf. l’apparat

critique de Kroll à cet endroit.
27 Plus précisément, il s’agit de APo. I . b–; a.
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auraient soutenu, de façon commune, l’existence d’universauxmathéma-
tiques en tant que substances séparées des sensibles (cf. Syrian. In Met.
.–).28

Pour Syrianus, le remède à cette incohérence aristotélicienne consiste
à garder l’enseignement sur l’universel des Seconds analytiques et à reje-
ter celui de laMétaphysique. Cela aurait le double avantage : (a) d’une part
de restituer un système cohérent à Aristote, (b) d’autre part, de pouvoir
accorder l’enseignement logique d’Aristote sur l’universel avec la doc-
trine pythagorico-platonicienne sur les universaux mathématiques.

Dans le même passage exégétique, Syrianus évoque aussi un autre
enseignement des Seconds analytiques (�ν $λλ	ις, Syrian. In Met.
.), selon lequel le syllogisme de type Barbara est indiqué comme
étant le plus capable de démonstration et le plus à même de produire de
la science en acte.29 Barbara est constitué de deux prémisses universelles
affirmatives dont on tire une conclusion également universelle et affir-
mative. Pour Syrianus, si on prenait pour bonne la position d’Aristote
exprimée à la fin de Métaphysique XIII, on devrait au contraire penser
que les syllogismes possédant une prémisse particulière sont meilleurs,
cela étant vrai même pour une prémisse portant sur des choses indivi-
duelles (Syrian. In Met. .–).30 Cela n’a toutefois pas de sens, étant
donné que les universaux sont davantage susceptibles d’être connus, par
rapport aux choses particulières et individuelles ; de sorte que Syrianus
préfère garder l’enseignement aristotélicien des Seconds analytiques et,
même, l’utiliser pour réfuter celui de laMétaphysique (livres XIII et XIV
en particulier).

28 Souvent dans son commentaire Syrianus neutralise la tentative aristotélicienne
d’opposer ou de distinguer les Pythagoriciens des Platoniciens (cf., par exemple, Syrian.
In Met. .–, avec la traduction ainsi que les observations de Cardullo (, –
, en particulier –), qui souligne—entre autres—la dépendance de Syrianus
par rapport à Jamblique, pour ce qui est de la notion de monade). Pour Syrianus il y
a une unique école pythagorico-platonicienne, laquelle détient dans le temps la vraie
doctrine; dans cette conception, qui met en valeur la composante pythagoricienne (ou
supposée telle), Syrianus apparaît l’héritier de Jamblique (cf. O’Meara (), –,
en particulier –). Pour une analyse approfondie de la conception des entités
mathématiques de la part des Pythagoriciens et des Platoniciens, telle qu’elle est présentée
par Aristote dans laMétaphysique, cf. Cleary ().

29 Comme Kroll l’ indique, il s’agit d’Arist. APo. I .
30 On peut trouver une analyse de ce passage de Syrianus, et une discussion de la

question qu’il soulève à propos des prémisses universelles et particulières, dans Longo
().
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. Conclusion

Pour conclure, non seulement Syrianus connaissait les Seconds analy-
tiques d’Aristote, mais il en avait une haute estime. Ces derniers sont
mentionnés de façon explicite, à plusieurs reprises, au cours de son com-
mentaire, et cela toujours avec approbation.

Ils deviennent même un instrument puissant de polémique lorsqu’il
s’agit de contrer l’attaque menée par Aristote dans laMétaphysique (XIII
et XIV) à l’égard de l’existence d’universaux mathématiques en tant que
substances séparées des objets sensibles.

Cette stratégie argumentative de Syrianus correspondà sonprojet phi-
losophique plus large : celui de ne pas harmoniser Platon et Aristote à tout
prix et, plutôt, de faire une sélection dans le système d’Aristote. Syria-
nus entend en effet garder l’enseignement aristotélicien (de la logique et,
en particulier, de la syllogistique) tout en faisant l’usage d’une ontologie
d’inspiration pythagorico-platonicienne, qui soutient l’existence de prin-
cipes rationnels universels dans les âmes humaines (en tant qu’images des
Idées intelligibles) et leur confère un rôle épistémique majeur.
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ALEXANDER AND
PHILOPONUS ON PRIOR ANALYTICS I 27–30:
IS THERE A TENSION BETWEEN ARISTOTLE’S

SCIENTIFIC THEORY AND PRACTICE?

Miira Tuominen

. Introduction

During the past decades one of the major questions of Aristotelian
scholarship has been whether Aristotle in his scientific practice proceeds
according to his own methodological instructions. The question has
received so much attention, that it has become what G.E.R. Lloyd calls
“a hoary old chestnut indeed”.1 The puzzle, as is well known, arises from
the observation that there is a tension or even a contradiction between
the super-strict conditions on the premises of scientific proofs set out in
the first book of the Posterior Analytics and the somewhat freewheeling
dialectical manner in which Aristotle argues in the preserved scientific
(and philosophical) works.

From a contemporary perspective it might seem that ‘the old chestnut’
has always been there—that it is a question that would have struck any
reader approaching the works of Aristotle. This article began life as an
attempt to see how old the chestnut really is. My initial hypothesis was
that the ancient Greek commentators onAristotle had started the discus-
sion. I also thought that these commentators were the first to conclude
that there is a tension between Aristotle’s theory of science in the Pos-
terior Analytics and his actual scientific practice, and that their reaction
had affected the reception of the Posterior Analytics in later times.

However, on the basis of my current findings about the ancient Greek
commentaries on Aristotle and from what has become conspicuous in
the conference on which the current volume is based, it seems that my
expectations were misguided. The commentators do not seem to recog-
nize such tension at all. They do not discuss the old chestnut, apparently

1 Lloyd (), . For the discussion, see, e.g., Barnes () and (); Bolton
(); Gotthelf (); Lennox (); and Wians () and ().
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because they took it for granted that Aristotle presents a model for what
a science should look like when it is ready, and that he provides various
kinds of instructions for how to argue for conclusions—including scien-
tific statements. In addition, fromAlexander’s commentary on theTopics
we can extract a view about what it means to argue dialectically for sci-
entific premises. We shall look at his discussion more closely below.

In the present article, I shall discuss Alexander’s and Philoponus’ com-
ments on Prior Analytics I – and Alexander’s comments on three
crucial lines in theTopics I . InPriorAnalytics I –Aristotle describes
how arguments can be found with respect to any problem whatsoever
by collecting predicates belonging or not belonging universally to sub-
jects: the chapters thus provide guidelines for how to select predicates
for the production of scientific syllogisms. James Lennox has recently
noted that in the biological works Aristotle often aims at finding out
precisely the same kind of connections between terms as the syllogistic
schemepresented in thePrior Analytics I –;2 a similar point has been
made in Finnish scholarship on Aristotle.3 In addition to the syllogistic
scheme provided in the Prior Analytics, Aristotle makes some general
methodological remarks in Topics I  that are of relevance to the ques-
tion under investigation (particularly useful are the lines a, a,
and b). In short, Aristotle claims that dialectic is used in the philo-
sophical sciences; that this method is especially useful for examining the
premises or principles of the sciences; and that this is explained by the
“evaluative” (��εταστικ�) character of the dialectical technique. Alexan-
der wrote a commentary on the Topics and his comments on a and
a are of major importance for the present investigation. I shall dis-
cuss these comments in section . below. But let us first turn to the Prior
Analytics.

. Aristotle’s Syllogistic Scheme
in Prior Analytics I –

In Prior Analytics I , Aristotle introduces the subject matter of the
passages at hand as a study of how we will always be well supplied with
premises with respect to any problem or question. It is not sufficient to

2 Lennox (), n., n., and –.
3 Knuuttila (, –) in Finnish.
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know how every type of syllogism comes to be, but one also needs the
power to establish any given conclusion by constructing a syllogism. To
this end he first introduces a division of beings into three classes. These
classes are the following:

(i) things which are predicated of other things, but of which nothing is
predicated (“top”);4

(ii) things which are both predicated of other things and of which other
things are predicated (“middle”);5

(iii) things which are not truly predicated universally of anything, but of
which other things are predicated (“bottom”).6

Aristotle announces that he will be concerned mostly with the middle
class of entities (a–).

We shall now provide an initial picture of how Aristotle constructs
syllogisms for conclusions of all possible logical forms, and discuss a few
examples in more detail below in section .

The conclusion we need to establish will be of one of the following four
forms:

() Universal affirmative (AaE): A belongs to every E.
() Particular affirmative (AiE): A belongs to some E.
() Universal negative (AeE): A belongs to no E.
() Particular negative (AoE): A does not belong to some E.

In order to find the relevant premises for any conclusion, one should
according to Aristotle do the following. One must posit each relevant
term (A and E). Then one must gather (i) the predicates which univer-
sally follow the relevant terms (A and E); (ii) the predicates which are

4 APr a–, –. Philoponus takes the ten categories as constituting the top
class (in APr. .).

5 APr. a–, –; e.g. man and animal.
6 APr a–, –; e.g. Cleon or Callias. The first class of things can only be

predicated accidentally (APr. I , a–): e.g., “that white thing is Socrates” or
“that approaching thing is Callias.” Philoponus calls such predication “unnatural” (παρ�
#Iσιν) (in APr. .–). He distinguishes such unnatural predication from accidental
predication, because whereas in the former a substance is predicated, the latter involves
two non-substantial predicate terms predicated of each other (e.g. “that bald one is a
philosopher”); see In APr. .–.
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universally followed by the relevant terms; and (ii) the predicates which
do not belong to either A or E.7 This gives us the following groups of
predicates.8

For A For E

(i) B (XaA) F (YaE)
(ii) C (AaX) G (EaY)
(iii) D (XeA) H (YeE)

To argue for all the possible conclusions, the instructions are the fol-
lowing. Note that Aristotle assumes that the conclusion is all the time
known beforehand.The purpose of the scheme is to find the appropriate
premises for that conclusion.

() First, if we need to argue for a universal affirmative conclusion (AaE),
we need premises of the form AaX and YaE. Such predicates are listed in
groups C and F respectively. To establish the conclusion straightaway, X
and Y have to be identical. (AaX, YaE (Y = X⇒XaE); AaE.) For instance,
suppose we inquire into planets and have discovered that all the planets
are non-twinkling (AaE, where E stands for “the planets” and A for the
“non-twinkling”), and are curious to know how this conclusion can be
argued for (cf. APo. I , b–). In order to do this, we need to find
the same term in two places: among those terms that belong universally
to planets (YaE) and among the terms to which non-twinkling belongs
universally (AaX). Suppose now that, in our inquiries into astronomy,we
have discovered that all the planets are near, as opposed to the fixed stars
that are all far away (YaE where Y means “being near”). Suppose, then,
that we have also discovered that non-twinkling belongs to all objects
which are near (AaX).We might have recourse to optics, or just rely on a
generalisation of the following kind of experience. For instance, we have
seen a number of lighthouses while being at sea. The light of those that
are nearby seems to remain stable whereas the light of the distant ones
seems to twinkle. From this we might have generalised that it must be
the case in general that distant lights seem to twinkle whereas those that
are nearby remain stable. Now we can establish the conclusion that the
planets do not twinkle by the following syllogism:

7 Since negative universal statements convert we do not need a fourth category of the
form AeX or EeY, as these are equivalent to XeA (D) and YeE (H) respectively; see APr
b–.

8 Knuuttila () provides a similar, but not entirely identical scheme.
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All objects that are near are non-twinkling.
Planets are near.
Therefore, planets are non-twinkling.

() For a particular affirmative conclusion (AiE) we can use two kinds
of premises. For instance, we can establish that some pleasures are good
(AiE where A is good and E is pleasure). This example appears both in
Alexander and in Philoponus.9 Following the first path requires that we
find a term so that both ‘good’ belongs universally to that term (AaX)
and that ‘pleasure’ also belongs universally to that term (EaY), and X =
Y. Such terms can generally be found in the groups C and G from the
table. Suppose that when gathering the relevant terms for pleasure and
good we have noticed that all virtuous actions are good (AaX) and that
all virtuous actions are pleasant (EaY, and X = Y). On the basis of these
premises we can now conclude that some pleasures are good:

All actions in accordance with virtue are good (AaX).
All actions in accordance with virtue are pleasant (EaX).
Therefore, some pleasures are good.

The second path is to look for a term which belongs to all good things
(XaA) and to which pleasure belongs universally EaY (Y = X ⇒ EaX).
The commentaries do this by identifying initially non-identical terms in
the two columns corresponding to our groups B andG. We shall discuss
this in section . below.

() If we have a universal negative conclusion (AeE), we again have two
ways to go. We can either look for premises of the form XeA and YaE (Y
= X ⇒ XaE), or XaA, YeE (Y = X ⇒ XeE). The first way is to look for a
term which does not belong to any A (XeA) but which belongs to all E
(XaE); such a syllogism can be made if the same term is found in bothD
and F. The second way is to find a term that belongs to all A (XaA), but
does not belong to any E. These are listed in groups B and H above. An
example can be extracted from the Parts of Animals (a–):

All oviparous water-animals have a fish-spine (XaA).
Dolphins do not have a fish-spine (XeE).
Therefore, dolphins are not oviparous (AeE). (Dolphins are viviparous).

() Finally, for the construction of a particular negative conclusion
(AoE), the relevant middle term needs to be such that it does not belong
to any A (XeA), but that E belongs to all of it (EaY (Y = X⇒ EaX)). The

9 Alex. In APr. .–, Philop. In APr. .–.
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example comes from Philoponus’ commentary.10 Let A be good and E
be pleasure again. Now we need a predicate of which goodness is uni-
versally denied, but to which pleasure belongs universally. Such pred-
ications can be found in our scheme in the groups D and G. Philo-
ponus chooses unnatural pleasure as the middle term. Now, no unnat-
ural pleasures can be good, because being unnatural is completely out-
side the scope of being good (XeA). Because unnatural pleasures are
pleasures after all (EaX), we can conclude that some pleasures are not
good. (For those who doubt whether there are any unnatural pleasures,
Philoponus points out that there is at least one: namely scratching an
itch.)

Clearly, Aristotle is most interested in the group of predicates that
belong universally. He adds11 that, within this group, we need to dis-
tinguish between the essential properties (�ν τ%) τ� �στι); peculiar prop-
erties or propria (Cδια); and those predicates which belong accidentally
(,ς συμ1ε1ηκ�τα κατηγ	ρε+ται). Concerning the accidental predicates,
we must distinguish between those that belong to their subjects truly
(κατ’ �λ�"ειαν) and those that belong as a matter of reputable opinion
(δ	�αστικ)ς). This distinction between belonging truly and belonging
as a matter of reputable opinion is a reference to the distinction between
dialectical and scientific premises, for in a dialectical context it is suffi-
cient that the premises are reputable or endoxic. Aristotle defines accept-
ability or endoxicity in the Topics (I , b–) as follows: claims are
reputable ('νδ	�α) if they are accepted by all or the majority or by the
wise, where “accepted by the wise” means that they are accepted by all of
the wise people, or most or the best of them.

Finally, it is not enough that we only take those predicates which
belong truthfully or doxastically to their subjects in a universal manner;
we also need to list predicates which belong to subjects for the most
part (,ς �π. τ! π	λI).12 As Aristotle indicates, the syllogistic form also
applies to premises that hold for themost part, yielding a conclusion that
holds for themost part. In the sublunaryworldmany generalisations only
apply for the most part, and Aristotle still wishes to welcome them into
a natural science (cf. APo. I  and II , a–). Such generalisations

10 Philop. In APr. .–.
11 Arist. APr. I , b–.
12 Arist. APr. I , b–.
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include, for instance, that a beard grows formostmen (APo. II , a–
), and that it usually rains a lot in the winter, but sometimes also in the
summer (Phys. II , b–a; Met. VI , b–).

Therefore, what Aristotle recommends us to do is to collect a list of all
the different kinds of predicates that belong to a subject and to distinguish
the way in which they belong: i.e. whether they belong essentially; as
a peculiar property (Cδι	ν); for the most part; or accidentally, and this
either truly or as a matter of reputable opinion. The last mentioned
category refers to the dialectical premises. As in theTopics, Aristotle here
distinguishes between truth and endoxicity, where endoxic premises are
not true, but only reputable.

From the start it has been clear that the scheme Aristotle is laying out
here does not work as a tool for determining whether a predicate belongs
as an essential or peculiar property, or whether it belongs universally or
just for themost part.Theprocedure does not tell us how to showwhether
a predicate belongs at all. Therefore, Aristotle’s scheme provides us with
a powerful tool for the production of syllogisms only on the condition
that we already know all the relevant relations (i.e. when we know that
some predicate belongs to its subject doxastically or truthfully, or that it
belongs essentially or as a proprium, etc.).

In Prior Analytics I, Aristotle describes the applications of the scheme
and indicates its general nature:

(T) The procedure described is to be followed in the establishment of all
conclusions, whether in philosophy or in any art or field of study; we must
scrutinize of our two terms what belongs [universally] to them and towhat
they belong [universally].13 One should have an abundance of these andwe
must proceed by way of three terms establishing conclusions in this way
and refuting them in that way. If we want to proceed according to truth
we need true premises, if we aim at dialectical syllogisms we argue from
reputable opinions.14

(APr. I , a–; the translation is mine, based on Ross .)

13 HereAristotle omits saying “those towhich our terms do not belong at all” (XeA and
YeE) corresponding to the class of terms in (c), i.e. in D and H. One likely explanation is
that negative conclusions and premises are not that common in the sciences about which
he seems to be talking here, even though he does not use the word �πιστ�μη.

14 fΗ μ2ν 	Tν 8δ	ς κατ� π�ντων E α τ* κα. περ. #ιλ	σ	#�αν κα. περ. τ
�νην
0π	ιαν	7ν κα. μ�"ημαN δε+ γ�ρ τ� �π�ρ�	ντα κα. 	9ς �π�ρ�ει περ. Oκ�τερ	ν �"ρε+ν,
κα. τ	Iτων ,ς πλε�στων ε π	ρε+ν, κα. τα7τα δι� τ)ν τρι)ν 8ρων σκ	πε+ν, �νασκευ-
�(	ντα μ2ν ,δ�, κατασκευ�(	ντα δ2 ,δ�, κατ� μ2ν �λ�"ειαν �κ τ)ν κατ’ �λ�"ειαν
διαγεγραμμ
νων �π�ρ�ειν, ε<ς δ2 τ	Kς διαλεκτικ	Kς συλλ	γισμ	Kς �κ τ)ν κατ� δ�-
�αν πρ	τ�σεων.
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. The Commentaries on Prior Analytics I –

I shall now turn to the commentaries on the relevant chapters of the Prior
Analytics I – in order to draw a more concrete picture of Aristo-
tle’s syllogistic scheme and to see how the commentators reacted to it.
There are two extant commentaries on these chapters in the Commen-
taria in AristotelemGraeca. One is byAlexander of Aphrodisias, the other
by Philoponus; both are usually taken to be authentic.15 (There is also a
commentary on the Prior Analytics by Ammonius, but for some reason
his comments on the first book end right after the comments on chap-
ter  of the first book. There is no explanation why he ends there, nor
does he make a reference to anything which has been left out from the
commentary of the first book.)

.. Alexander on Prior Analytics I –

In discussing the syllogistic scheme of Prior Analytics I –, Alexander
uses one and the same example to show how all possible conclusions
involving two terms, ‘good’ (�γα"�ν) and ‘pleasure’ (Eδ	ν�) can be
established:16

Let A be good and E be pleasure. For these the following groups of
predicates can be gathered (Alex. Aphr., In APr. .–):

A = good (�γα��ν) E = pleasure (�δ�ν�)
Group B (XaA) Group Z (YaE)

b#ελιμ�ν (useful)
dιρετ�ν (preferable)
διωκτ�ν (to be striven after)
	<κε+	ν (appropriate)
λυσιτελ
ς (profitable)
συμ#
ρ	ν (agreeable)
Dρεκτ�ν (desirable)

E λε�α κ�νησις (soft movement)
�ν
ργεια τ�ς
κατ� τ*ν
#Iσιν 4�εως
�νεμπ�διστ	ς

(the unhindered
actuality of a natural
disposition)

τ! �νεν��λητ	ν (untroubled)
τ! �ν�ργητ	ν (non-violent)
τ! �ρεστ�ν (pleasing)
τ! $π	ν	ν (effortless)
τ! $λυπ	ν (painless)
τ! $#	1	ν (without fear)
τ! κατ� #Iσιν (natural)
τ! α9ρετ�ν (preferable)

15 See, e.g., Sorabji (a), –.
16 Cf. Aristotle’s discussion on pleasure and good in EN VII –.
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Group G (AaX) Group H (EaY)

ε δαιμ	ν�α (happiness)
τ
λει	ν (being perfect)
�ρετα� (virtues)
κατ’ �ρετ*ν
�ν
ργεια

(action in accordance
with virtue)

σωματικ� �γα"� (bodily goods)
τ� �κτ�ς (the external)
τ� κατ� #Iσιν (the natural [goods])

�γε�α (health)
ε τυ��α (being lucky)
ε τεκν�α (with a good progeny)
�ν
ργεια κατ’
�ρετ�ν

(action in accordance
with virtue)

ε π	ρ�α (wealth)

Group D (XeA) Group Q (YeE)

#ευκτ�ν (to be avoided)
1λα1ερ�ν (hurtful)
κακ�ν (bad)
�σIμ#	ρ	ν (useless)
�λυσιτελ
ς (non-profitable)
α<σ�ρ�ν (shameful)
�τελ
ς (imperfect)

ν�σ	ς (sickness)
π�ν	ς (trouble)
λIπη (distress)
#�1	ς (fear)
�π	ρ�α (difficulty/poverty)

In the column for good and that for pleasure only the following three
predicates are literally the same: ‘natural’ (τ� κατ� #Iσιν), ‘desirable’ (τ!
α9ρετ�ν), and ‘activity according to virtue’ (κατ’�ρετ*ν �ν
ργεια).These
three predicates would be sufficient for showing that either all pleasures
are good, or that some pleasure is.17

However, Alexander does not stop after identifying the terms that
are literally identical.18 In order to establish that every pleasure is good,
Alexander does not use the predicate “natural”, but goes on to iden-
tify some terms from the one column with terms in the other column.
For instance, he identifies perfect (τ
λει	ν) with unhindered activity of
a natural disposition (�ν
ργεια τ�ς κατ� τ*ν #Iσιν 4�εως �νεμπ�δι-
στ	ς). “Taking these two to be one,” Alexander says, “we make a middle
term” (.). This move is based on a kind of definition for pleasure

17 For the conclusion that (a) all pleasures are good, “natural” (τ� κατ� #Iσιν) would
be a suitable middle term whereas the latter two would show only that some pleasures
are good (b and c). (a) Being good belongs to all natural things; being natural belongs to
every pleasure. Therefore, being good belongs to every pleasure. (b) Every good thing is
desirable; every pleasure is desirable.Therefore, some pleasures are good. (c) All activities
according to virtue are good; all activities according to virtue are pleasant. Therefore,
some pleasures are good.

18 In fact, he uses terms that are literally identical only in establishing the particular
affirmative conclusion “some pleasures are good” (all activities according to virtue are
good, all activities according to virtue are pleasant; therefore, some pleasures are good,
Alex. In APr., .–) and in a remark on the universal affirmative conclusion (.–
) implying that it can be established by using the “natural” as a middle term.
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Aristotle gives in the Nicomachean Ethics (see EN.VII , a)
according to which pleasure is unhindered activity of a natural dispo-
sition. Alexander, however, does not identify unhindered activity of a
natural disposition only with pleasure—which seems to be implied in
Aristotle’s “definition”—but also with being perfect (τελει�της).19

Alexander’s argument showing the negative universal conclusion (i.e.,
no pleasure is good) trades on the notion of movement (κ�νησις) and
its imperfect character (�τελ
ς). This discussion also builds on theNico-
machean Ethics VII where Aristotle speaks about pleasure being a pro-
cess (γ
νεσις) and about a process not being the same in kind with a goal
(τ
λ	ς). Alexander’s syllogism is as follows: Every pleasure is a softmove-
ment; every movement is imperfect; no good is imperfect. Therefore, no
pleasure, since it is a movement or a process, is good. This argument in
Aristotle’s Ethics derives from Plato’s Philebus20 and, with a slightly dif-
ferent emphasis, is central to Aristotle’s discussion.

The argument for a negative particular conclusion that some pleasures
are not good (.–) is less clear. Alexander selects ‘unprofitable’
(�λυσιτελ
ς) from D and ‘effortless’ (τ! $π	ν	ν) from H! (At least, this
is what Alexander says, even thoug τ! $π	ν	ν is actually in Z). He
then goes on to identify ‘unprofitable’ with ‘effortless’ (at . we find:
�λυσιτελ
ς, τ	7τ’ 'στιν $π	ν	ν) and argues as follows: No unprofitable
or effortless thing is good. Every effortless thing is pleasant. Therefore,
there are some pleasures, which are not good. This is a kind of “no pain,
no gain” argument. Perhaps there existed a proverb of this sort in Greek
and Alexander used it here as a basis for his identification of effortless
with unprofitable.

Two aspects of Alexander’s discussion are important here.
First, he allows the identification of termswith each other even though

they are not literally the same. In some cases such a procedure seems
reasonable: If we have a definition for a thing in one column and its name
in the other, it seems acceptable to substitute onewith the other.However,
Alexander identifies things with each other even without a definitional
identity, which adds a further complication to how we can apply the
syllogistic scheme of the Prior Analytics I –. One might suppose
that in such cases he is allowing for identifications that rely on common

19 Cf. Aristotle’s definition of ‘being perfect’ inMet. V , b–a.
20 Philebus c–a expresses the idea that pleasures are processes and as such differ-

ent from the goals of the processes.
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opinion. After all, he merely presents examples of how a conclusion in
each syllogistic form can be established according to the scheme laid
out by Aristotle. Alexander also follows Aristotle in just assuming that
the double application of the scheme in scientific as well as dialectical
contexts goes without saying. If such assimilation or identification is
allowed, the scheme cannot be a mechanical tool, and may require even
more tacit knowledge than I first noted.

Secondly, andmore importantly, Alexander does not comment on the
quality or truth of the premises in his discussion; he also does not seem
to be interested in discussing for what purposes the syllogisms could be
used.21

When commenting on Aristotle’s remark in a– Alexander in-
deed makes clear that the method presented is used in science:

(T)This is a procedure (0δ�ς) andmethod (μ
"	δ	ς)22 in all the sciences
and arts which prove something appropriate by means of syllogisms (�ν
π�σαις �πιστ�μαις κα. τ
�ναις τα+ς δι� συλλ	γισμ)ν �π	δεικνυ	Iσαις
τι τ)ν 	<κε�ων) … the procedure and method is necessary for a philoso-
pher (#ιλ�σ	#	ς), a doctor (<ατρ�ς), an orator (^�τωρ), a cultured person
(μ	υσικ�ς) and everyone alike who is establishing something through syl-
logism (συλλ	γι(�μεν	ς). (Alex. Aphr. In APr. .–.).

Alexander’s final comments are important for determining his view of
the connection between Prior Analytics I – and his discussion of
science in the Posterior Analytics: he says that the dialectical syllogisms
are discussed in the Topics, but that the apodeictic ones are discussed
in the Posterior Analytics (.–). Once more this confirms that
he believes that Prior Analytics I – give us instructions for the
construction of both dialectical and scientific syllogisms, including truly
apodeictic ones (given that the premises fulfill some strict conditions).

21 Alexander then goes on to say that for clarity’s sake, one should say what has already
been said by using letter symbols for terms (.). Therefore, he indicates that the
scheme is intended to be perfectly general and independent of the current example. The
question of pleasure and good, though, is a good example, because it is a question that
belongs to ethical science and is also suitable for dialectic, because the philosophers have
different views about it (in fact, Aristotle does not recommend one to defend the thesis
that all pleasures are good, because it leads people to suppose that one has a bad character,
not that he is maintaining the thesis just for the sake of argument, Top. VIII , b–
). However, what we do not find in Alexander are comments on the uses of the scheme
in dialectic on the one hand and science on the other.

22 Aristotle only speaks of 8δ	ς in this connection. It seems that we still lack a
systematic study on the uses of μ
"	δ	ς in antiquity. Gentzler’s collection () does
not include one.
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Alexander, however, does not say howwe are supposed to know whether
the premises are of the truly apodeictic kind. He only indicates that
the same syllogistic scheme is used both in science and in dialectic,
and that the quality of the syllogism depends upon the quality of the
premises.

.. Philoponus on Prior Analytics I –

Philoponus uses the same example as Alexander, based on the terms
‘pleasure’ and ‘good’. Maybe the example was a basic instructional tool
which was commonly used to illustrate Aristotle’s “method”, or perhaps
Philoponus just borrows it from Alexander. In any case, Philoponus’ list
of predicates is pretty similar to Alexander’s, with only a few changes and
some terminological differences (Philop. In APr. ).

A = good (�γα��ν) E = pleasure (�δ�ν�)
Group B (XaA) Group Z (YaE)

b#ελιμ�ν (useful)
dιρετ�ν (preferable)
διωκτ�ν (to be striven after)
	<κε+	ν (appropriate)
λυσιτελ
ς (profitable)
συμ#
ρ	ν (agreeable)
�#ετ�ν (to be pursued)

κ�νησις (movement)
�ν
ργεια κατ�
#Iσιν

(activity according to
nature)

�νεμπ�διστ	ς
(ω�

(unhindered life)

τ! �νεν��λητ	ν (untroubled)
τ! α9ρετ�ν (preferable)
τ! κατ� #Iσιν
Dρεκτ�ν

(naturally desirable)

Group G (AaX) Group H (EaY)

ε δαιμ	ν�α (happiness)
τ
λει	ν (being perfect)
κατ’ �ρετ*ν 1�	ς (virtuous life)
κατ� #Iσιν (natural)
ε ε��α (good disposition)
	_ 4νεκα (that for the sake of

which)

�γε�α (health)
ε δ	��α (having a good

reputation)
ε τεκν�α (good progeny)
κατ’ �ρετ*ν 1�	ς (virtuous life)
ε π	ρ�α (wealth)
�π	ν�α (painlessness)
�#ερεπ	ν�α (freedom of sorrow)

Group D (XeA) Group Q (YeE)

#ευκτ�ν (to be avoided)
1λα1ερ�ν (hurtful)
κακ�ν (bad)
�λλ�τρι	ν (inappropriate)
�λυσιτελ
ς (non-profitable)
(ημι)δης (damaging)
�τελ
ς (imperfect)

ν�σ	ς (sickness)
π�ν	ς (trouble)
#�1	ς (fear)
�π	ρ�α (difficulty/poverty)
παρ� #Iσιν
κ�νησις

(unnatural movement)
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Philoponus puts these predicates into a star-shapedmap (In APr. ),
thereby illustrating how the syllogisms are constructed. One key assump-
tion is left tacit in the picture: In order for us to make syllogisms involv-
ing predicates from the groups distinguished here, the predicates we pick
from the two columns have to be the same. In Philoponus’ example this
condition is fulfilled in only one case: “Virtuous life” is found in both G
and H, and these would entitle us to conclude a particular affirmative
conclusion (some pleasures are good). “Natural” is found in both G and
Z, but not in exactly the same form (κατ� #Iσιν vs. �ν
ργεια κατ� #I-
σιν). Philoponus, however, takes them to be the same.

In contrast to Alexander, who did not say anything about the quality
or truth of the premises, Philoponus comments explicitly on this issue.
He says (In APr. .–) that it is true that movement (κ�νησις) and
being desirable (Dρεκτ�ν) follow pleasure, that is, that every pleasure is
a movement, and that every pleasure is desirable. However, he adds that
it is only plausible (κατ� δ��αν) but not true that every pleasure would
be natural, because, for instance, scratching an itch is not natural. It is
likely that Philoponus means that scratching an itch is not desirable by
nature (even though it is pleasant), because nobody would want to have
an itch just for the pleasure of scratching it. He is probably thinking of
Callicles, who in Plato’s Gorgias takes hedonism to such an extreme that
he claims that a pleasure coming from scratching an itch can in itself be
desirable and can make a life happy (see Pl. Gorgias  c–d). Anyway,
Philoponus points out (In APr. .–) that whenwe show that every
pleasure is good through a syllogism that has ‘natural’ as a middle term,
this syllogism will not have true premises.23

When commenting on APr. I , a (where Aristotle refers to
the applications of the syllogistic scheme to both philosophy and the
arts), Philoponus—in contrast to Alexander—does not use the word
�πιστ�μη explicitly. Instead, he says that logic (λ	γικ�) is a proper tool
for philosophy. He adds, however, that a similar procedure is used in
“vulgar” fields of study, too.24 Indeed, in all cases, he says (see .–),
inferences are made on the basis of common notions (κ	ινα. 'νν	ιαι),

23 Philoponus also mentions another example that is relevant in this context, namely
the claim according to which, for instance, ‘being’ can be predicated from the ten
categories as genera. According to Philoponus, this claim is reputable, but not true. See
In APr. .–; cf. .–. and ..

24 He refers to earlier treatments in the context of the vexed issue of the position of
logic in philosophy, e.g. in Cat. .–., in APr. .–..
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but the people who draw these inferences are ignorant of the method
(μ
"	δ	ς). Philoponus probably means that all arts (he uses τ
�νη in
.–) presuppose some kind of capacity to draw inferences, which
in fact functions in the same way as the syllogistic scheme of the Prior
Analytics: people working in the vulgar fields use inference schemes of
some sort, but without being aware of it.

However, even though the reference to science is not explicit in this
context, Philoponus’ rather keen interest in the quality of the premises
as well as his sharp distinction between what is endoxic and what is
true, indicates that he thinks that the syllogistic scheme can be used both
for scientific and for dialectical purposes. All along in his commentary
on Prior Analytics I –, Philoponus uses distinctions which point
to the scientific context. For instance, in .– he distinguishes
between predicates that belong to the essence (τ� 	 σι=δη) and those
that somehow superveneon or follow from these (τ��π	υσι=δη). I think
it is reasonable to suppose that the essential predications are needed
in scientific proofs, whereas other kinds of predicates are useful for
argumentation under less strict conditions. Philoponus also repeatedly
uses the language of ‘proof ’ (i.e., �π	δε�κνυμι and its derivatives; see,
e.g., .– and .).

In addition to the distinction between truth and endoxicity, we also
find in Philoponus references to the idea that a similar scheme can
be employed in dialectic. When introducing the general outline of the
scheme, Philoponus repeats Aristotle in saying that the predicates which
belong to the middle class (i.e. predicates that are both predicated of
other things and of which other things are predicated) are mostly the
object of attention and inquiry.The example he uses, namely the question
of whether the soul is immortal or not (.), is exactly the kind of
problem that according to Aristotle is suitable for a dialectical discussion
(see Top. I , b–, I , a– and I , b–), for it is
something about which the majority and the wise disagree, both with
each other and among themselves.

.. Alexander on the Topics

As I indicated inmy introduction, Alexander’s commentary on theTopics
is of great importance for determining the late ancient perception of the
relationship between Aristotle’s dialectic and science. So let us now turn
to Alexander’s comments on the crucial methodological lines of Topics
I .
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First, Alexander comments on Top. I , a (In Top. .–.),
where dialectic25 is said to be useful for training, for rhetorical encoun-
ters, and for the philosophical sciences. Alexander identifies the philo-
sophical sciences with logic, ethics, physics, and that which comes after
the physics, i.e. metaphysics. Alexander’s main point is that dialectic is
good for philosophy, because it trains us by forcing us to examine oppos-
ing positions. He claims that it teaches us to find out easily on which side
the truth lies. In addition, bymaking us familiar with convincing (but not
scientifically true) conceptions and by teaching us the nature of convinc-
ing, we learn fromdialectic hownot to bemisled by such convincing (but
not scientifically true) positions and not to mistake them for the truth.
At the end of his comments he says that dialectic teaches us to see (συν-
	ρJν) how the aporias are solved.26 The gymnastic aspect of dialectic is
emphasised throughout.

When commenting on Top. I , a (where Aristotle says that
furthermore—'τι δ
—dialectic is good for examining the first principles
of science), Alexander dwells on whether examining the first principles
of science is a further, fourth, use of dialectic, or a subdivision of the
third of its aforementioned applications (i.e. philosophy). He settles for
the answer that dialectic used for the examination of the first principles
of science is subordinated to its use in philosophical science. Alexander
repeats Aristotle’s point that the first principles cannot be proven because
nothing is prior to them, and the premises of proofsmust be prior to their
conclusions. He also notes that mostly our conviction of the principles
comes about through induction (�παγωγ�).

Finally, Alexander explains how dialectic can be used in philosophy,
while using examples from physics and geometry (In Top. .–).27

25 In the prooemium (In Top. .–), Alexander points out that the term “dialectic”
is used differently by different authors. The Stoics are said to use the term for “speaking
well,” which has two subspecies: speaking truthfully and speaking appropriately. Plato
uses it for a philosophical method of collection and division. In Alexander’s discussion
of Aristotle’s definition of dialectic the main question seems to be how it differs from
rhetoric. The differentia is taken to be that rhetoric only deals with ethical or political
questions whereas dialectic is completely general.

26 For συν	ρJν related to distinguishing truth from falsity in a dialectical context, see
also Arist. Top. VIII , b.

27 His first example is Aristotle’s argument in the Physics that shows that no body can
be infinite ($πειρ	ν) on the basis of an—according to Alexander—endoxic premise that
every body is limited or defined by a plain to which Aristotle supposedly added that “no
infinite thing can be limited” (	 δ2ν δ2 ,ρισμ
ν	ν $πειρ	ν) (Alex. In Top. .–).
Alexander continues that this makes clear that it is a dialectician’s job to judge or argue
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According toAlexander, a geometrician posits as a premise (τ�"εται) that
a surface is that which only has length and breadth; a geometrician also
posits that a line is length without breadth, and that a point (σημε+	ν)28 is
that of which there are no parts (	_ μ
ρ	ς 	 δ
ν). However, Alexander
says that some people oppose this by saying that no quantity (μ
γε"	ς)
can be two-dimensional,29 and that the point has even less, namely only
one dimension.Therefore, according to these people, a point cannot exist
at all; for there is nothing which does not become bigger through addi-
tion and smaller through diminution (this argument is said to originate
from Zeno the Eleatic). This discussion among mathematicians and/or
philosophers provides an occasion for Alexander to show how a dialec-
tician can argue for each or any one of the debated options. Alexander
shows at length (In Top. .–.) how the existence of a point can be
established dialectically. The main point of the argument is that a limit
is never the same as that whose limit it is. The limit cannot be the same
as that whose limit it is, because a limit has one dimension less than that
whose limit it is. The sequence Alexander has in mind is the following:
body→ surface→ line→ point. It is assumed that such defining by lim-
its cannot go on forever, but that some notions are basic. ‘Point’ is here
probably taken as such basic notion: because lines exist and points are
limits of lines, points must exist.

The relevant aspect of Alexander’s discussion of theTopics, however, is
that when discussing the argument for the existence of a point he gives
an example of how dialectic is used to establish premises of a science.
This shows that Alexander takes it for granted that dialectic can be used
to establish the premises to someone who does not believe that they are
true.

In sum, Alexander takes dialectic, on the one hand, to train us to
distinguish between truth and falsity and, on the other hand, to provide
us withmeans to establish the truth of the premises to someonewhodoes
not yet grasp that they are true. Therefore, it seems that for Alexander
dialectic is not a method of inquiry; we are just trained to ‘see’ possible
solutions or distinguish the truth from falsity.

(λ
γειν) about the principles (.–). The set of examples is itself an illustration of the
fact that principles become known by induction, as Alexander repeatedly emphasizes,
e.g. In Top. .–.

28 Alexander also uses the more familiar στιγμ� interchangeably with σημε+	ν.
29 I take the Greek δι�στημα and its derivatives here to refer to the dimensions.
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. Conclusion

Let us now conclude the main aspects of the discussion.
First, I foundno indication thatAlexander andPhiloponuswould have

seen any tension or contradiction betweenAristotle’s theory and practice
of science. By contrast, they seem to think that Aristotle’s picture of
techniques of argumentation and logic is unified and that the syllogistic
scheme Aristotle gives in Prior Analytics I – is used to construct
both dialectical and scientific arguments, including scientific proofs.
Alexander makes clear that the syllogistic scheme of the Prior Analytics
I – pertains to questions studied in more detail in the Topics. This,
in fact, is what Aristotle says himself (in APr. I , a–). The
arguments are apodeictic when their premises are true and primary, and
dialectic when they are endoxic.

This explains why these commentators did not believe that all of
Aristotle’s works (should have) consisted of ready made syllogisms. In
every field of theoretical study which can be counted as a science, there
is an intelligible structure to be found in the background, and a scientist
should try to find out what this structure is like. For instance, if we study
animals, we must pay attention to predicates that are shared universally
among different species. In this way, we can group animals into larger
classes that have some properties in common, because they share a
common nature. Additionally, the fact that Alexander and Philoponus
use an ethical example indicates that they follow Aristotle in assuming
that there is a similar intelligible structure to be found in ethics as well.

Second, in commenting on the syllogistic scheme of the Prior Ana-
lytics I –, the commentators remark only briefly on the applications
of the scheme. Alexander mentions �πιστ�μη explicitly whereas Philo-
ponus only speaks of philosophy. He, however, repeatedly uses the lan-
guage of ‘proof ’ (�π	δε�κνυμι) and makes careful distinctions between
different kinds of essence-dependent predications. In addition, Philo-
ponus is careful to point out that even though in his example all plea-
sures can be shown to be good, the premises of this syllogism are not
true. They depend on the assumption that all pleasures are natural, and
this, according to Philoponus, is not true.

Third, in Alexander’s commentary on the Topics we find his view
on how dialectical arguments are to be used in philosophical sciences
and—in particular—in establishing the principles of the sciences. His
discussion shows two functions. One is to train us to see the truth; the
other is to provide us with a means to argue for the premises in case
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someone questions their truth. Nevertheless, for Alexander dialectic is
not a method of inquiry: dialectic does not establish the true premises of
scientific proofs for us, but it gives us appropriate intellectual training so
that we will be capable of distinguishing between truth and falsity, in the
sciences as well as in all other areas of human endeavour.



TWO TRADITIONS IN THE ANCIENT
POSTERIOR ANALYTICS COMMENTARIES

Owen Goldin*



The Posterior Analytics is one of Aristotle’s most underspecified texts.
Because it is written in such an abbreviated style, it is often unclear what
are the questions that Aristotle is asking, let alone what are the answers
he gives. This is so especially for the first half of Book II (–). In these
chapters Aristotle is concerned with being and essence, and the different
sorts of accounts of them offered by the sciences. But what exactly is the
sense of the guiding question: can a demonstration and a definition allow
us to know the same thing (II , a–b; II , b–)? What is
the underlying problem?What solution doesAristotle propose, andwhat
are its philosophical implications?

The theory of demonstration that Aristotle presents in the first book
of the Posterior Analytics is incomplete. As it stands, it is too weak to
account for the explanation for any but the most trivial facts considered
by a science. How exactly does Aristotle’s view that states of affairs are
explained through syllogisms grounded in definitional first principles
square with the great variety of the states of affairs that science is thought
to explain? I argue that at least some of the ancient commentators inter-
preted APo. II – as Aristotle’s own attempt to deal with the problem.
These commentators took Aristotle’s view to be that when we explain a
state of affairs, we often understand it as a case in which the nominal

* This paper has its source in some prepared remarks delivered prior to reading
‘Atoms, Complexes, and Demonstration: Philoponus and Pacius on Posterior Analytics
b–,’ to the European Science FoundationConference: Interpretations of Aristotle’s
Posterior Analytics, Leiden University, Leiden, Netherlands, June , . (The paper I
delivered has since been published as Goldin, .) I am grateful to Frans de Haas and
the European Science Foundation for having made it possible for me to participate in
this unprecedented gathering of those who study and perpetuate the great tradition of
Posterior Analytics commentary.
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definition of an attribute is inherent in some basic subject of the sciences.
The inherence of this nominal definition, in turn, can be syllogistically
proven on the basis of definitional first principles. Those who followed
this line of interpretation, I claim, are following the lead of the lost
commentary of Alexander of Aphrodisias.There is an alternative account
of APo. II –, which takes these chapters to present not a solution to
structural problems in the theory of demonstration, but an account of
how a syllogism can serve to identify conceptually distinct aspects of a
single reality. This line of interpretation makes its first extant appearance
in what has come down to us as Philoponus’ commentary on the APo.
II.1 Whatever its authorship, the line of interpretation it develops is
of intrinsic interest, and is of historical importance on account of its
influence on the Latin medieval philosophical tradition. My task here
is to clarify the philosophical and exegetical issues that lay behind the
choices made by this author (henceforth referred to as Philoponus(?))
and by Alexander before him.2

1 The commentary is available asWallies (), –. On the question of author-
ship, see Wallies (), v–vi, in which Wallies argues against attributing the commen-
tary on APo. II to Philoponus on the following grounds: ) The commentary on APo. II
is much less expansive than that on APo. I; ) In the Commentary on APo. I, Philoponus
often mentions in disagreement Alexander of Aphrodisias, but there is no such mention
in the commentary on Book II; ) The commentary on APo. II often cites the authority
of Ammonius (referred to as ‘the Teacher’ or ‘the Philosopher’, while Philoponus avoids
this in his commentary on APo. I; ) The transmission of the two books is different. Only
the later codices of the commentary on APo. I append to it the commentary on APo.
II in question, while earlier codices append what has come down to us as the Anony-
mous Commentary. So, Wallies asks, if we defer to internal evidence and do not attribute
the Anonymous Commentary to Philoponus, why should we not do the same for the
APo. commentary in question? I do not believe that these considerations are decisive.
Even if the author of the APo. II commentary does not explicitly bring up the name of
Alexander, he presents an account of II – that radically departs from the interpreta-
tion of Alexander and many who followed him (or so I shall argue). This independence
in thinking through the issues and the texts is representative of Philoponus. Nonetheless
Wallies’s arguments do tell against taking the two commentaries to be of a piece. Perhaps
they were written at different times; perhaps the commentary on APo. II is a shortened
version of a lost commentary by Philoponus. I do suspect that Philoponus is indeed at
least an important source for theAPo. II Commentary presented under his name inCAG
(consider the arguments for authenticity in Kroll (), –). I nonetheless fol-
low the convention of referring to its author as Philoponus(?).

2 Philoponus(?)’ line of interpretation roughly corresponds to that which Detel
(), – attributes to the ancient and medieval commentators; while that of
Alexander corresponds to the interpretation he calls that of many modern commenta-
tors. If the argument of this paper is successful, I have shown that this latter line of inter-
pretation has ancient roots.
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I begin with what I claim is the Alexandrian reading of the chapters. I
first identify a problem in Aristotle’s philosophy of science as it is devel-
oped in the Posterior Analytics. I sketch what I have elsewhere argued is
Aristotle’s solution to the problem, presented inPosteriorAnalytics II, and
then argue that the evidence strongly suggests that Alexander of Aphro-
disias read the text in this way. (I proceed in this way because the sur-
viving evidence is so fragmentary. It will be clearest to work through an
interpretation of Aristotle, and then support attributing it to Alexander,
than to begin by reconstructing Alexander’s interpretation on the basis
of text evidence.) I then turn to the reading presented in Philoponus(?)’
commentary on APo. II, according to which Aristotle is concerned to
show how different kinds of scientific accounts clarify different aspects
of the essence of a kind, and how the relation between these accounts
corresponds to the relation between these aspects of the essence.



In Posterior Analytics I Aristotle makes a number of claims concerning
demonstration. First, the basic logical form of demonstration is Barbara:
All Ss are Ms, all Ms are Ps; therefore all Ss are Ps (I ). Second, both the
minor andmajor premises are either indemonstrable or demonstrable on
the basis of premises that are indemonstrable, expressing the features of
theworld that serve to explain the conclusion (I , b–a).3 Third,
definitions are conjunctions of indemonstrable predications, and every
indemonstrable premise of demonstration is a conjunct of a definition.4

3 Or they must be demonstrable on the basis of premises that are demonstrable on
the basis of premises … that are indemonstrable, where the ellipsis denotes a chain of
finite length. Aristotle explicitly argues that such a chain must be finite in APo. I –.

4 Aristotle never comes right out and says this, but it follows from Aristotle’s division
at I , a– of first principles into common axioms (general principles of inference
which are not themselves demonstrative premises), hypotheses (assertions of being) and
definitions (expressions of what the subjects of the sciences are). There are alternative
ways of understanding the particular passages in which Aristotle discusses the kinds of
demonstrative principles, but no other account had currency in antiquity, and no other
way of tying the passages together has found widespread acceptance in current literature.
The most vexed issue is that of understanding what are the assumptions of being of a
kind, identified with hypotheses (I , a–; I , a–; I , b–). Like
most commentators, I take these to be claims that there is such a thing as the kind
in question. See McKirahan (), –, – and Goldin (), –. For a
defense of definitions as the source of all ultimate demonstrative premises, seeMcKirahan
(), , –, n. .
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The simplest form of demonstration is that in which both premises
are indemonstrable; more complex cases will be reduced to a series of
such simple demonstrations. Let S be the minor term, M be the middle
term, and P be the major term. As we have seen, all of the principles that
mention kinds S,M, andPwill be derived fromdefinitions.Thedefinition
of a kind predicates its genus and differentia of the definiendum.5A genus
may itself be analyzable as genus and differentia. Accordingly,Mmust be
the genus of S,6 and Pmust be either the genus or the differentia ofM. For
example, a canonical demonstration will have this form: ‘All humans are
bipeds, all bipeds are animals; hence all humans are animals.’ At best
this merely renders explicit what is already given in the definition of the
minor term, animal. But demonstration is surely meant to do more than
render explicit genus/species relationships. For example, it is said to be
the proper form for geometrical demonstrations (such as the proof that
all triangles have the sumof their interior angles equal to two right angles;
 , b–) and biological demonstrations (such as that by which it
is explained why certain plants shed their leaves; II , b–).

Aristotle is either confused or, in spite of both his explicit and implicit
assertions, he thinks that scientific definitions do not necessarily con-
form to the genus + species form. Two contemporary scholars who have
squarely faced the problem have argued for the latter line of interpreta-
tion. For McKirahan, the first principles of demonstration are ‘fat defini-
tions’ which do indeed implicitly contain all of the demonstranda.These
‘fat definitions’ are to be distinguished from genus + differentia defini-
tions, which are thought to play a different role in Aristotelian science.7
Likewise, for Tierney, the principle of demonstration is not a definition
(which is an expression of to ti ēn einai, and, Tierney grants, has a genus
+ differentia form) but a posit of the ‘what is it?’ (ti esti), which is dis-
tinct from definition and includes all of the essential (that is, demonstra-
ble) attributes of the subject.8 Both strategies deny that demonstrations

5 This teaching is clearly put forward in Top. VI , b–. Within APo. it is
expressed at I , a–b, and is presupposed by the hunt for definitions through
division as described in II . On this see McKirahan (), –.

6 If it were a differentia of M, then, since differentiae are not themselves definable
kinds, there would be no first principle from which there can be derived the major
premise M is P.

7 McKirahan (), –.McKirahan admits that there is no explicit recognition
of ‘fat definitions’ in the text, but takes the argument of APo. to require them. He argues
that the sort of definition discussed in PA I, which results from a sequence of multiple
concurrent divisions, satisfies the conditions for a ‘fat definition.’

8 Tierney ().
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expose causes or reveal explanations that might not be apparent even to
those who have mastered the principles of the sciences. Such an account
sits ill with Aristotle’s reliance in Book  on geometrical proofs as exam-
ples of demonstrations, andwith the three examples from the natural sci-
ences that dominate Book II (explaining shedding of leaves by pointing
to the congealing of the sap as its cause, explaining thunder by pointing to
quenching of fire as a cause, and explaining the lunar eclipse by pointing
to the interposition of the earth).



I have advocated another interpretation of Aristotle’s solution to this
difficulty.9 I here briefly sketch this solution. In section , I show that
the evidence points to its being derived from the lost commentary on
the Posterior Analytics of Alexander of Aphrodisias, which influenced
surviving texts in which the interpretation is found (Themistius, an
anonymous commentary on Posterior Analytics,10 and, in a confused
form, in Eustratius).11

) Each science has its own subjects, those basic beings that are con-
sidered the substrate of every other being that is studied by that same
science (I , a–b; I , b–). Every substantial kind is such
a subject (of some science) but not every such subject is a substance. For
example, the basicmathematical kinds are inherent in substances, so they
are not basic ontological substrates. But the mathematical sciences con-
sider them as basic subjects, ignoring the natures of the substances in
which they are inherent. Hence for mathematics, the basic kinds (units,
lines, and so forth) are basic subjects.12

At I , b–, Aristotle distinguishes a sense of kath’ hauto according
to which a certain sort of kind or thing (in contrast to a predicate or
predication) is kath’ hauto. The sense of these lines is terse and obscure,
but on one interpretation, Aristotle is using the phrase to denote the basic

9 Goldin (); see also Goldin (). In all respects but one, the main lines of my
reading of II – derive from Ross (). Ross does not see that his account of the
demonstration discussed in II  requires the use of the definitions of more than one basic
subject, what I have labeled point .

10 Wallies (), –.
11 Much of the evidence is collected and discussed in Moraux ().
12 See I , a– in conjunction with I , a–b and I , b–; on this,

see Goldin (), –.
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kinds that are the subjects of the sciences, as well as the things that fall
under them. I too employ the term kath’ hauta to refer to the kinds that
are considered as ultimate subjects by the sciences that study them.

However, there is a closely related sense of kath’ hauto, from which
this first sense must be distinguished. According to this sense, a term,
predicated of a subject in the definition of that subject13 is kath’ hauto
in respect to that predicate (I , a–). Since the first sense of
kath’ hauto that I have mentioned is the third mentioned by Aristotle
in APo. I , and the second I have mentioned is the first mentioned in
APo. I , I distinguish the two senses as kath’ hauto3 and kath’ hauto1,
respectively.

So the problem to which I have drawn attention can be expressed as
follows: how exactly is it that a predicate that is not kath’ hauto1 in respect
to a kath’ hauto3 subject can be demonstrated of that subject?

) Predicates that are kath’ hauta1 in respect to a subject are not
themselves ontologically distinct from it, and the science that studies
them does not take them to be distinct. That is why Aristotle says that
a definition, which identifies these predicates, expresses the what it is
(ti esti) of a kind. The subject is the totality of features expressed in the
definition. There is no distinction between what the thing is and these
features. All of the definitional predicates denote the same thing, albeit
at different levels of specificity.

) If a kath’ hauto3 kind has an eternal, necessary feature, of the sort
that can be rendered explained or rendered intelligible by a scientific
demonstration, and this feature is not kath’ hauto1, then it is something
ontologically different from the subject in which it inheres. A middle
term of the demonstration of the inherence of this feature in a subject
identifies a cause of this inherence. Since all of the basic unmediated
premises of a demonstration are kath’ hauta1, its minor premise must be
a definition of the subject. Hence an attribute of the kind in question (the
major term of the demonstration) can be said to have a cause other than
itself, since the middle term of the demonstration will be kath’ hauto1 of
the minor term. This is exactly how Aristotle refers to such kinds (II ,
b; II , b, ). They are to be distinguished from the subjects of
the sciences themselves as well as those attributes that are predicated of
them kath’ hauta1.

13 I take this to include all attributes that are included in a definition that renders all
genus/differentia relationships fully explicit. For example, I take terms predicated in the
definition of the genus of the subject to be, in this sense, kath’ hauto of the subject.
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) How is it that an attribute that is not kath’ hauto1 of a subject can be
demonstrated to hold of that subject?There are two key steps toAristotle’s
solution. First, even though the demonstrated attributes are not basic
kinds, they are features of the world that appear with some regularity
and are recognizable as such. Hence there are terms in our language by
which we refer to them. In each case there will be an account of what
the term signifies (identifying those features by which those without a
scientific account identify its reference).Thiswill be a nominal definition,
as distinguished from the sort of scientific definition that expresses the
essence of a kath’ hauto kind (I , b–; II , a–; II , b–
). To demonstrate that such a demonstrated attribute inheres in its
subject is to show how, given the existence of the subject, the subject
necessarily exhibits those features that are indicated in the nominal
definition of this demonstrated attribute.14 To demonstrate the existence
of an attribute P is to demonstrate S is P, of some attribute S. Sometimes
the nominal definition of P includes S; in that case, to demonstrate that
P exists is to demonstrate that all of the other attributes in the nominal
definition of P are predicated of S. If it does not, then demonstrating that
P exists is simply to show that the elements in the nominal definition of
P are present in some subject.

) For reasons reviewed above, such a demonstration requires at least
one principle besides the definition of the minor term. So the definition
of some other term must be employed as a source of a principle. Since
demonstrations are of eternal or regular truths (I ), they must appeal
to relationships among basic kinds that are themselves eternal or reg-
ular. That is to say, a demonstration will identify connections, juxtapo-
sitions, or concatenations, on the basis of which it can be shown that
certain features or states of affairs regularly follow of necessity.15 If these
features are those that are identified in the nominal definitions of the
attributes or events in question, it can be shown why these attributes or
events must exist, predicated of or in relation to the basic kinds whose

14 One’s provisional understanding of a kind (the partial grasp one has of the attribute
in question) is identified in an account of the sense of the term by which we refer to the
attribute. Aristotle includes such a nominal definition in his account of the various senses
of ‘definition’ (II , b–). For a full defense of this view, see Charles (), –.

15 The ‘kind-crossing’ that this involves is admittedly the weakest point of the interpre-
tation; it seems to violate the rules laid down in I . Further, there is no direct evidence
to attribute to Alexander this aspect of my interpretation; see section , below. But in
my view, greater problems face all other ways of putting together the evidence both of
Aristotle’s accounts and Alexander’s interpretation of Aristotle’s accounts.
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definitions are taken to be principles. For example, the various celestial
bodies have necessary juxtapositions from which follow those charac-
teristics that are identified in the nominal definition of a lunar eclipse.
Likewise, clouds and fire necessarily come together in the way that leads
to the quenching of fire that leads to the distinctive noise that we identify
with thunder (II , a–b).16 The basic kinds of earth and plant are
always conjoined (since earth is predominant in thematerial constituents
of a plant); hence it can be shown that the leaves of certain plants must
fall, when there is congealing of the sap at the point at which they are
attached (II , b–). This is how we demonstrate that flat-leaved
plants shed their leaves. A different sort of example is that in whichmath-
ematical entities enter into certain necessary relations by which complex
entities are built on the basis of mathematical simples whose definitions
are assumed (I , a–, cf. I , a–; II , b–).

)There is no unmediated scientific definition of the sort of thing that
has a cause other than itself, since it is not itself a basic kind studied by the
sciences. But that is not to say that there is no sense in which it belongs
to a science to account for what such a thing is. For Aristotle emphasizes
that the ‘what it is’ is the same as the ‘why it is’ (II , a–); an
adequate definition must express the cause of the being of the thing.
Hence in the case of beings that do have a cause other than themselves,
the scientific definition will need to express the cause of this kind. But
it cannot simply express this cause, for in the case of such a thing, the
cause is somethingdifferent from the thing. Rather, an adequate scientific
definition of such a kind will express both the conjunction of attributes
that are given in the nominal definition of the kind and the middle
term that expresses why these attributes are in fact found together. For
example, the definition of a lunar eclipse is a privation of light from the
moon, caused by the interposition of the earth. The demonstration of
the inherence of the kind in question is therefore also a demonstration
by which the scientific definition of this kind is made known and is
verified. In this sense (and only in this sense) and only in respect to
such a kind, is there a demonstration of a definition (II , b–;
II ).

This line of interpretation was adopted by Alexander, and in this he
was followed by Themistius, the author of the Anonymous Commentary
on the Posterior Analytics, and, in part, by Eustratius.

16 For a similar suggestion, see Ackrill (), –.
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

Because of the fragmentary nature of the evidence for Alexander’s Poste-
rior Analytics commentary, the argument for ascribing to him this line of
interpretation is not straightforward. The surest evidence is collected in
Moraux (). Moraux shows how Philoponus, Themistius, Eustratius,
and some scholiasts all had access to Alexander’s commentary, and con-
vincingly argues that the Anonymous Commentary is based on a con-
densed version of Alexander’s commentary.17 We are on especially sure
ground in tracing points of interpretation back to Alexander when his
name is cited as a source. Sometimes one source gives us the attribution to
Alexander while a parallel source is missing the attribution but provides
fuller details of this line of interpretation. In such instances, the second
source provides evidence of what the first source left out of its account of
Alexander’s interpretation. Moraux himself is conservative and restricts
himself to such evidence, but he does suggest that the Anonymous Com-
mentary as a whole is directly derived from a shortened and simplified
version of Alexander’s lost commentary, and hence is good evidence of
its contents.18 Similarly, Themistius’ commentary can be used as corrob-
orating evidence, even when Alexander is not there referenced.

In his commentary on Posterior Analytics II , Eustratius tells us that
he presents the interpretation of Alexander, adding his own clarifications.

(T) As we promised, from here on in our account what we say will
follow Alexander. For we must not refuse to accept the contributions of
others, especially when they come from philosophic men who (unlike us)
take their main task to be the clarification of the writings of Aristotle
(while we are expounding them in the present work as a side-project
at the request of friends). Nonetheless, it would be wrong to allow the
considerations brought forth by that man to be deprived of the additional
remarks that we make for the sake of more precisely discerning the matter
at hand.19

We are grateful for Eustratius’ preservation of stretches of Alexander’s
commentary, less so for Eustratius’ unannounced interpolations. For, as
we shall see, the account that Eustratius presents is in fact an uneasy
combination of two lines of interpretation.

17 Moraux (), –, –.
18 Moraux (), –.
19 Eustratius, .–; Moraux (), –. This and other translations from

Eustratius, Themistius, and Philoponus(?) are by the author.
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It is on Eustratius that we must primarily rely, in reconstructing Alex-
ander’s account of APo. II , although we must purge his commentary
of elements that clearly have another source (or, perhaps, were presented
by Alexander as competing interpretations, and were not understood as
such by Eustratius). Themistius and, especially, various scholia and the
Anonymous Commentary are to be used as collaborating evidence. We
do not haveAlexander’s own exposition ofAPo. II –, and the evidence
we have does not give us a single continuous line of interpretation.
Accordingly, I will go through each of the six headings of section . For
each point will review the evidence, more or less direct, that the line of
interpretation presented there is of Alexandrian provenance.

) A science is concerned with two kinds of entities, the basic subjects
and the attributes demonstrated of those subjects. The former are the
kath’ hauta3 entities, the entities kath’ hauta1 in respect to them consti-
tute their essence, and are expressed in their definitions. The attributes
demonstrated of those subjects are not kath hauta3.

The distinction between basic subjects and demonstrated attributes is
fundamental to Aristotle’s theory of demonstration; no cogent account
of the Posterior Analytics is possible without appealing to it. The point
on which interpreters differ is a mere terminological one. Does the inter-
preter recognize the sense of kath’ hautowe have labeled kath’ hauto3?The
terminological issue is important for our purposes.This is because one of
the main interpretative issues dividing the two interpretative traditions
of II – concerns how to understand Aristotle when he restricts his
remarks on how a definition can become clear through demonstration,
to certain cases: Lν �στ� τ� 4τερ	ν αCτι	ν τ�ς 	 σ�ας (II , b). Do
we understand this as a restriction of the demonstration of the essence
to one of two different kinds of things (things that have a cause other
than themselves, as opposed to things that do not) or do we understand
this as a restriction to one of two different kinds of definitional predi-
cations (mediated definitional predications, as opposed to unmediated
ones)? Although as we shall see Eustratius presents both accounts, it is
Themistius who most clearly takes this qualification to the effect that the
‘demonstration of a definition’ is restricted in a certain kind of entity. He
does so by saying that it is restricted to the definition of those entities that
are not kath’ hauta.20There is no other passage inThemistius’ paraphrase

20 Themistius, in APo. .–: �Εκε+ν	 μ
ντ	ι γε �ναγκα+	ν δι	ρ�σασ"αι, ,ς 	 κ
�#’ dπ�ντων τ	7τ	 συμ1α�νει Lν (ητ	7μεν τ	Kς 0ρισμ	Iς, �λλ� τ)ν $λλ	ις �παρ��ν-
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in which he refers to kath’ hauta entities, as opposed to kath’ hauta propo-
sitions, not even in his account of the senses of kath’ hauto discussed in
APo. I .21 So Themistius here appeals to a technical sense of kath’ hauto
of which he himself does not provide an account. This is evidence that
Themistius is borrowing this terminology from another commentator. I
suggest that commentator is Alexander.

In Met. V , a, Aristotle discusses one sense of kath’ hauto
with the following cryptic remark: 'τι 	_ μ* 'στιν $λλ	 αCτι	νN τ	7
γ�ρ �ν"ρ=π	υ π	λλ� αCτια, τ! (%)	ν, τ! δ�π	υν, �λλ 8μως κα" α�τ!ν
$ν"ρωπ	ς 0$ν"ρωπ�ς �στιν. ‘Another point is that that ofwhich there is
no other cause is kath’ hauto. For there are many causes of man: animal,
biped, but nonetheless the man is a man on account of himself (kath’
hauton).’ In his commentary on the Metaphysics, Alexander expands a
bit:

(T) He says that ‘in virtue of itself ’ also means ‘that which has no other
cause,’ and he explainswhat thismeans by adding an example. For there are
many causes of the fact that the man exists—his form, his matter, and each
of the constituents in his definition, andmoreover the cause that produced
him—but there is no cause, outside [the man himself], of the fact that the
man is aman. For if one has been askedwhy theman is aman, he canmake
no other answer than, ‘Because he is a man.’22

των, 	M	ν �κλε�ψεως, 1ρ	ντ�ςN τα7τα γ�ρ τ� �π	δεικτ�, κα. $λλ	 �π. τ	Iτων τ! μ
σ	ν
τε κα. τ! αCτι	ν τ	7 συμπερ�σματ	ς κα. τ	7 πρ�γματ	ς. �π. δ2 τ)ν κα"’ α�τ� 5ντων
κα. μ* �ν $λλ%ω 	 κ
τι 	M�ν τε �#’ dπ�ντων τF� α τF� �ρ�σασ"αι με"�δ%ωN 	 γ�ρ τ!
〈τ	7〉 ε;ναι αCτι	ν $λλ	 �στ.ν �#’ dπ�ντων, 	M	ν τ)ν πρ=των κα"’ Oκ�στην �πιστ�μην,
` κα. ε;ναι κα. τ� �στιν �π	"
σ"αι δε+ 3 $λλ	ν τρ�π	ν #ανερ� π	ι�σαι, �� �παγωγ�ς
3 π�στεως 3 �μπειρ�ας, κα. 	 δι’ �π	δε��εως τ� τ	ια7ταN �ρ�α. γ�ρ ε<σιν �π	δε��εως.
8περ Aδη π	ι	7σιν α9 �πιστ�μαιN κα. γ�ρ τ! ε;ναι μ	ν�δα κα. τ� �στι μ	ν�ς, 0 �ρι"μη-
τικ!ς �π	τ�"εται. ‘Yet we must make this distinction, that this is not so for all things of
which we seek the definitions, but only those that belong to other things, such as eclipse
and thunder, for these are demonstrable, and for these things the middle term is some-
thing different and is the cause of the conclusion and the fact. But in regard to things
that are kath’ hauta and are not predicated of anything else, it is no longer appropriate
to make use of the same method for all things. For there is not in all cases some other
cause of being, for all things, for example, there is not for the primary things in each sci-
ence, for which one must hypothesize the being and the what it is, or in some other way
make them clear, from induction or trust or experience, and such things are not made
clear by demonstration, for they are principles of demonstration.This is exactly what the
sciences now do. For the arithmetician hypothesizes the being of the monad and what
the monad is.’ Themistius goes on to anticipate Aquinas in giving the example of God,
another primary being, whose existence cannot be demonstrated in the strict sense.

21 Themistius, –.
22 Alexander, In Met. .–. The translation is from Dooley (), .
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Alexander’s contribution here is to say that when we say that a human
being has no cause other than himself, we are saying that those features
responsible for the fact that the matter of a certain kind are not external
('�ω"εν) but are rather internal to that kind. Aristotle elsewherehelps us
to understand what such an internal cause is. At Met. VII , a–
 he points out that to ask why an X is an X is a vain inquiry, unless
we are asking why some Y is an X. To ask why a man is a man is to
ask why the body of the man is human; the answer is that the form is
in matter (b–). The form of a kind X will be the primary cause
of substances of kind X only if X is a natural (Met. VII , a–)
or immaterial substance. Accordingly, we may well interpret Alexander
here as ascribing to Aristotle a sense of kath’ hauto, according to which it
refers to such substantial kinds, which are basic insofar as there is no
other basic kind that is responsible for their being. Nothing excludes
our understanding this sense as also applying to basic kinds that are not
natural substances, for these too have no other kind that will explain why
they are the sort of thing they are. (This is why for such things existence is
assumed, not proven.) SoAlexander’s commentary onMet. V provides
some additional support that he recognized the sense of kath’ hauto that
I am calling kath’ hauto3.

More evidence that Alexander himself employed the phrase ta kath’
hauta in regard to the basic subjects is found in the testimony of Eustrati-
us, discussed below.

) At II , a–; b–, and II , b–, – Aristotle distin-
guishes what does not have a cause other than itself from what does, and
tells us that the sort of demonstration that reveals a definition holds only
in regard to the former. For each of these passages there are two pos-
sible ways of understanding the Greek. On one account, Aristotle says
that the sort of demonstration he has in mind holds only in regard to the
sort of definition that has a cause other than itself. On the other, Aris-
totle says that the sort of definition that he has in mind holds only in
regard to the definitions of things of a certain kind, those with causes
other than themselves. As we shall see, Philoponus(?) develops the first
line of interpretation. The Commentary of Eustratius gives us the best
evidence that Alexander developed the second line of interpretation.23

23 These is corroborating evidence in the scholiast on II , a– (reconstructed
and discussed in Moraux (), –) where Aristotle says that it has become clear
κα. τ�νων 'στι κα. τ�νων 	 κ 'στιν a demonstration of the essence (I discuss the first half
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The evidence is not unambiguous, though, since the first line of interpre-
tation also finds a place in Eustratius’ commentary.

Eustratius understands the purported demonstration of a definition
as follows: ‘the clouds have fire being quenched; fire being quenched
makes noise; therefore the clouds have noise within them.’ Given that
the term ‘thunder’ has its sense fixed through a nominal definition such
as ‘noise in clouds’, the above demonstration allows one to discern the
definition of ‘thunder’ as ‘noise in the clouds caused by the quenching
of fire’ (.–). Eustratius repeats Aristotle’s qualification that such
a demonstration does not hold for what has no cause other than itself.
‘This would seem to be so for the things that exist kath’ hauta (�π.
τ)ν κα"’α�τ� �παρ��ντων). For if someone were to prove this for
substances, in respect to some substrate, themiddle termwould be taken
to be the cause of the essence, as Alexander says, but this is not properly
speaking a demonstration (.–).’ HereAlexander is explicitly cited
as the source for the view that the demonstration discussed in II  is not
applicable in the case of substances.

Eustratius gives human being and nous as examples of kath’ hauta
things, whose definitions can in no sense be demonstrated. The defini-
tion of ‘human being’ is ‘rational mortal animal’, which is the same as the
definiendum. This is also true for the definition of nous, ‘what is recep-
tive of science’ (.–). The dualistic metaphysics implied by the
second example, rejected by the uncompromising hylomorphist Alexan-
der, indicates that this is an interpolation of the neoplatonist Eustratius.
The Anonymous Commentary, following much the same wording in
its account of Aristotle’s point, presents as an example only ‘human
being’, here taken to have as its definition ‘biped footed animal’ (.–
). This is evidence that Alexander, the common source of the two
commentaries, simply made the point that human being, a substantial
kind, is not different from the definition of human being, and hence

of this scholiast, which can be reliably traced to Alexander, below). Alexander denies that
there are demonstrations of definitions of immediates (	9 τ)ν �μ
σων 0ρισμ	�; I take it
that definitions of immediates are immediate definitions) and of definitions in respect
to the form and the cause (τ)ν κατ� τ! ε;δ	ς κα. τ�ν α<τ�αν). It would be reasonable
for Alexander to say that the definitions of basic subjects alone are unmediated (that is,
are posited as first principles) and alone express the formal cause (for the middle term
of a demonstration of the inherence of an attribute will necessarily refer to the material
or efficient causes that are responsible for the inherence of the attribute in one or more
basic subjects). But the scholiast does not give us evidence that Alexander made these
connections.
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does not have a cause other than itself, but did not himself offer a
definition of human being while making his point.24

Aristotle himself gives an example of thatwhich has no other cause: the
monad.The arithmetician assumes both themeaning of the term ‘monad’
and its existence (II , b); hence he does not employ a demonstration
to make clear the definition of the monad.The passage could be taken to
say that the definition of monad can in no way be demonstrated because
that definition has no prior cause, but Eustratius explains it as meaning
that it is the monad itself that has no cause other than itself, while the
things compounded of the monad (that is, presumably, the numbers) do
have such a cause. Eustratius explains how a right angle does have a cause
other than itself, since it comes about when one straight line is made to
intersect another straight line in a certain way.

(T) But this is not how things are in the case of the monad, for it is not a
derivative thing while the fact that a single particular being is said of it is
prior by nature, but it exists and at the same time each single thing among
the beings is said in respect to it. This is why the ‘what it is’ is not different
from it.25 (.–.)

On the other hand, Eustratius gives as examples of what does have a cause
other than itself demonstrated attributes such as the privation of light on
the moon (which, when caused by the interposition of the earth, is an
eclipse) and noise in the clouds (which, when caused by quenching of
fire, is thunder); neither of these are attributes that are definitional of
their subjects. Eustratius makes clear that only in regard to such things
can there be a demonstration clarifying the definition of some kind. He
indicates that the middle term by which this attribute is demonstrated to
hold of its subject is the ‘cause other than itself ’ by virtue of which it is

24 Before this, Eustratius presents Philoponus(?)’s account of that which has no cause
other than itself in II  and , as referring not to the sort of thing for which there can
be no definition of an essence, but as the sort of definition for which the demonstration
Aristotle discusses is not applicable (.–.; .–.). He uses Philoponus’
own example of how ‘anger’ has two definitions, amaterial and a formal definition, which
are ‘different’ from one another because they do not convert. Eustratius mingles the two
lines of interpretationwithout seeing that this is what he is doing. That he does not derive
the interpretation we see in Philoponus(?) from Alexander is indicated by ., which
immediately follows his presentation of Philoponus(?)’ interpretation: ‘But the things that
Alexander says about this, we will say as we work our way through the text’ (` δ2 περ.
τ	Iτ	υ #ησ.ν �Αλ
�ανδρ	ς, �ρ	7μεν τ*ν λ
�ιν �πε�ι�ντες).

25 �λλ’ 	 κ �π. τ�ς μ	ν�δ	ς 	&τωςN 	 γ�ρ πρ�τερ	ν #Iσει �π�ρ�αντ	ς τ	7 κατ’
α τ*ν Qν τ)ν 5ντων 4καστ	ν λ
γεσ"αι α τ* cκ	λ	I"ησεν, �λλ’ \μα τε α&τη �στ. κα.
κατ’ α τ*ν Qν τ)ν 5ντων 4καστ	ν λ
γεταιN δι! 	 δ’ 'στιν α τ�ς τ! τ� �στιν 4τερ	ν.
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possible for there to be this demonstration, which both shows why the
attribute exists and serves to reveal its definition.26

) We recall that on the interpretation under consideration, to demon-
strate that a non-definitional attribute exists is to showwhy theremust be
those characteristics that are expressed in the nominal definition of the
attribute. Can this account of Aristotle’smeaning be attributed toAlexan-
der?

Aristotle begins Book II by distinguishing four objects of inquiry: the
‘that it is’ (τ! 8τι), the ‘why it is’ (τ! δι�τι), ‘if it is’ (ε< 'στι), and ‘what it
is’ (τ� �στιν) (II , b–). Aristotle explains the inquiry into the fact
by saying that in this case we are ‘putting it into a number’ (ε<ς �ρισ"μ!ν
"
ντες); his example is the inquiry into whether or not the sun is eclipsed
(b–). The contrast is with inquiry into the being of a centaur or
god (b). Does the linguistic complexity involved in howwe speak of
the first kind of object of inquiry reflect a metaphysical complexity, and
if so, what is it? Is the second sort of inquiry restricted to metaphysical
unities, such as substances?

We have direct evidence that Alexander is in agreement with most
of the commentators that the ‘if it is’ question is not to be restricted to
basic subjects or substances. Aristotle cryptically comments that we seek
a middle term when we seek either the fact or whether something is,
either without qualification (dπλ)ς) or partially (�π. μ
ρ	υς) (b).
Eustratius tells us that Alexander interpreted the problem of whether
something is partially as concerning a predication. Alexander presents
as an example the problem concerning the being of an attribute (π�"	ς),
that is, into whether an attribute belongs to a subject. His example is our
familiar one of whether the moon undergoes eclipse (ε< E σελ�νη �κλε�-
πει).27 The inquiry into whether a lunar eclipse exists will be followed
by an inquiry into why the moon suffers eclipse. This inquiry is resolved
by discovering the middle of the demonstration that the moon suffers
eclipse.

In his commentary on theTopics, Alexander discusses just this demon-
stration. He presents it as an example of the canonical, explanatory vari-
ety of demonstration, as opposed to the sort of demonstration which
shows that the cause or explanation follows the effect, a mere dialecti-
cal syllogism.

26 On this passage, see Moraux (), –.
27 Eustratius In APo., .–., on which see Moraux (), –.
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(T) [S]omeone who proves (δεικνIς) that the moon is eclipsed because
it is screened by the earth offers a demonstrative proof, e.g.

The moon is screened or obscured by the earth.
What is screened or obscured by the earth suffers an eclipse,

for what gives the cause of the eclipse is the screening. But if someone
proves that the moon is screened by the earth because it is eclipsed, he
does not offer a demonstration in the strict sense even though what he
obtains is true, since he is not proving in the strict sense what is posterior
and caused through what is primary and gives the cause, but what is prior
through what is posterior, for the eclipse is posterior to the screening and
results from it.28 (.–)

Alexander here refers to Aristotle’s own example of the ‘demonstration of
a definition’ at APo. II , a–. There are questions concerning the
status of both premises here. Are they themselves demonstrable? If so,
how? In II  itself Aristotle directs our attention to the minor premise
‘what is screened or obscured by the earth suffers an eclipse’, for it is
this premise that makes the connection between the cause of the eclipse
and the eclipse. One who does not know what the cause of the eclipse is
will not accept the premise, and the demonstration will fail to explain.
Accordingly, a demonstration is required that connects the cause of the
eclipse with whatever features one employs to identify an occurrence of
an eclipse. Aristotle’s example of this is the demonstration that connects
the cause of the eclipse with ‘failure to produce shadows even though the
moon is full’ (b–). If one accepts that this failure is to be identified
with the eclipse and demonstrates that the causal account of the eclipse
(being screened or obscured by the earth) entails this failure, she is able
to produce a demonstration showingwhy those features that she employs
to identify an eclipse are in fact instantiated.

The provisional understanding of the attribute will be expressed in
a nominal definition of the attribute.29 It must be granted though, that
we have no direct evidence that Alexander made this connection.30 Both

28 The translation is from Van Ophuijsen (), .
29 See n. , above.
30 Note however the scholiast to a–, discussed below, which, on Moraux’s

plausible reconstruction, takes Alexander to recognize that one can interpret Aristotle’s
assertion that in some cases there can be a demonstration of a definition as meaning
that the conclusion of such a demonstration, such as ‘the moon has light blocked from
it,’ is itself a kind of definition. This is evidence that Alexander took the provisional
understanding of an attribute to be expressed in some form of definition. The scholiast
does not explicitly identify such a definition as a nominal definition, but a nominal
definition is the only sort of definition discussed in II  that would apply here.
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Eustratius (.–.) and the Anonymous Commentator (.–
) take the provisional middle term to express one’s provisional under-
standing of the attribute in question, but do not relate this to the expres-
sion of a provisional understanding that is the nominal definition.

) On the line of interpretation I attribute to Alexander, the demonstra-
tion of the inherence of an attribute that has a cause other than itself
is made possible through showing how it results from a juxtaposition or
concatenation of basic subjects.This allows for the generation of amiddle
term (such as ‘having its light blocked by the interposition of the earth’)
which is not going to be present in the definition of a single subject.

We know that Alexander faced the question of the status of themiddle
terms of a demonstration of a proposition like ‘the moon is eclipsed.’
At b–, Aristotle writes ‘if there should be yet another middle
for [or, besides] this, it would be from the remaining accounts’ (Pν
δ2 π�λιν τ	Iτ	υ $λλ	 μ
σ	ν FX, �κ τ)ν παραλ	�πων 'σται λ�γων).
Two major interpretations of this line have been proposed. As we shall
see, Philoponus(?) understands this as discussing the relations among
a number of partial definitions of the predicate term, an interpretation
that does not take Aristotle to here consider the puzzle of how the
sort of definition being discussed is grounded in unmediated premises.
Eustratius tells us that Alexander presents a different interpretation: that
the demonstration in question needs to have all of its premises in turn
demonstrated on the basis of immediate premises, through filling in
all of the required middle terms.31 This evidence does not speak to the
question of the source or nature of these additional middle terms. But we
see that unlike Philoponus(?), Alexander is here attending to the thorny
question of the syllogistic structure of the demonstration in question
when, according to a superficial reading of the text, Aristotle’s concern is
only to determine the sense in which a definition can be demonstrated.32

31 Eustratius, .–., see also the Anonymous Commentary, .–.; on
these passages see Moraux (), .

32 Eustratius presents the following example of filling in the requiredmiddle terms.We
demonstrate that all human beings are substances through the middle term ‘animal’. But
‘human beings are animals’ is to be demonstrated on the basis of amiddle term that will be
the definition of animal (living sensing substance) and ‘all animals are substances’ is to be
demonstrated on the basis of themiddle term ‘that which is in turn receptive of contraries’.
(.–.) The example tells against the attribution to Alexander of my line of
interpretation. For it is intended to illustrate the sort of demonstration that Aristotle
is discussing in II , yet it concerns the demonstration of a definition of a substance.
Further, only one substance is at issue, not a concatenationof basic subjects. To this, three
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A text preserved by a scholiast which Moraux convincingly argues
derives fromAlexander33 is evidence that Alexander took the things that
have a cause other than themselves to be juxtapositions or concatenations
of simple entities. Here the distinction between the kath’ hauta things,
in regard to which there can be no demonstration of the essence, and
the things that are not kath’ hauta, in regard to which there can, is said
to be the distinction between simples and complexes. We can readily
understand why the kath’ hauta are simples. They are kath’ hauta3, the
basic subjects, considered in isolation from other basic subjects. But why
are demonstrated attributes complexes? I can think of no alternative
to the interpretation that I proffer, and conclude that Alexander was
thinking along similar lines.

) What evidence is there of how Alexander took the demonstration of
the inherence of a non-definitional attribute to serve as a ‘demonstration
of the definition’?

A scholiast on a– presents Alexander’s interpretation.The first
part of the scholiast reportsAlexander’s take onAristotle’s final judgment
on the sense in which there is a demonstration of a definition and the
sense in which there is not.

points can be made. First, as we have seen, Eustratius makes clear in his introduction to
his commentary on bff. that although in his exposition of II  he is in the main
following Alexander, he adds his own points. So the example given may well be that of
Eustratius, and this is indeed the opinion of Moraux (), . Second, the example ill
suits the point Alexander is making, since ‘human beings are animals’ and ‘animals are
substances’ ought to be recognized as unmediated propositions. Eustratius is a derivative
and often confused thinker, more likely to make such an error than Alexander. Third, on
Eustratius’ on testimony, the sort of demonstration under discussion here is possible only
in the case of those beings that have a cause other than themselves. It is hard to see what
Eustratius or Alexander might mean in saying that human beings have causes other then
themselves. If he takes it to mean that a human being is in some sense caused by human
matter (cf. Met. VII , b–) then it is not clear why the material instantiation of
human is relevant in allowing us to ‘demonstrate’ that a human being is an animal, which
is the intended point of the example at hand. I conclude that here, as elsewhere,Eustratius
is seriously confused. As further evidence of this, consider Eustratius .– (Moraux
, –) where Eustratius himself explicitly attributes to Alexander the following
example of a case of a demonstration of a definition which is illicit because it concerns
a definiendum that does not have a cause other than itself: S ‘human being’, M ‘living
sensing thing’, P ‘animal’. ‘Living sensing thing’ is a plausible candidate for the definition
of ‘animal’. So Eustratius’ example here of a subject for which the ‘demonstration of a
definition’ is possible is precisely the same as his example elsewhere of the sort of case in
which it is not!

33 Moraux (), –.
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(T) By Alexander: he says that it has become clear from the things that
have been shown both the sense in which there is demonstration of the
what it is and the sense in which there is not. There will be in this sense:
that it is taken (λαμ1�νεται) in demonstration. Therewill not in this sense:
that there is a demonstration of it. Alternatively, there is a demonstration
of the definition in the sense that it is of the definition of conclusion, but
there is not in the sense that it is of definition as of a demonstration.34

Alexander presents two interpretations of Aristotle’s statement.35 On
both accounts, when saying that there is an �π�δει�ις τ	7 τ� �στι one
employs the objective genitive; the essence is what is revealed or demon-
strated. Only on the second interpretation is the demonstration of a def-
inition, in the usual sense according to which the genitive governed by
�π�δει�ις refers to the conclusion.36 The most straightforward way of
understanding this is to take Alexander to allude to how the demonstra-
tion in question has as its conclusion a nominal definition of the kind
under consideration. On the first interpretation, the definition is ‘demon-
strated’ in a looser, non-technical sense of�π	δε��αι, according to which
the demonstration reveals or shows thewhole scientifically adequate def-
inition. It does so insofar as the definition in question is assumed or
taken (λαμ1�νεται) in the demonstration.This could mean that the def-
inition in question is assumed as a premise. Thus Moraux understands
the scholiast as anticipating the interpretation (discussed below) found
in Philoponus(?), to the effect that the ‘material definition’ is assumed in
the demonstration of the formal definition. But the scholiast does not
go so far as to say this, and such a move is absent from the Anony-
mous Commentator andThemistius. Amore conservative interpretation
has the scholiast, and hence Alexander, say that the demonstration in
question contains the content of the definition in question; the defini-
tion is grasped (λαμ1�νεται) in the process of demonstrating the con-
clusion.

34 I follow the reconstruction inMoraux (), –, A; see alsoWallies (),
xxi.

35 Eustratius (.–) gives only the first of the two options, the Anonymous Com-
mentary (.–) probably more accurately reflecting the commentary of Alexander,
gives both. See Moraux (), .

36 I omit consideration of the phrase that follows, τ	7 δ’ ,ς �π	δε��εως 	 κ 'στι,
which I find unintelligible. The text here is clearly corrupt; that the same incomprehen-
sible wording is found in the Anonymous Commentator shows that the corruption pre-
dates the writing of the scholiast. On this see Moraux (), –.
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So even if the evidence on Alexander’s thoughts on the sense in which
there could be a demonstration of an essence does not conclusively show
that he anticipated the interpretation I advocate, it is not inconsistent
with that account.

There is one more crucial piece of evidence on Alexander’s views on
the structure of demonstration. A passage to which we have already
glanced, from his commentary on Topics , discusses Aristotle’s distinc-
tion of a demonstration from a dialectical syllogism on the basis of the
nature of their premises (those of a dialectical syllogism are commonly
accepted, those of a demonstration are true and primary).

Alexander explains that for demonstrative premises to be primary,
the facts that they express must be prior in the order of explanation to
the conclusions that are demonstrated on their basis. A syllogism that
deduces the primary premise on the basis of a true proposition that is
its effect (what APo. I , a– calls a syllogism of the fact) is not a
demonstration in the strict sense. Significantly, Alexander’s first example
is not Aristotle’s own (proving that the planets are near on the basis
of their not twinkling, as opposed to demonstrating that they do not
twinkle, on the basis of the fact that they are near) but is the familiar
example of II , that of the lunar eclipse: the true demonstration is not
the syllogism that deduces that the sun’s light is screened or obscured on
the basis of the eclipse, but that which shows how the moon’s eclipsing
follows from its being screened or obscured (in Top. .–.).

Only the true demonstration, the second, would have premises that
are primary. Alexander tells us that this means that, at some level of
analysis, its premises will be immediate (in Top. .–; cf. .–).
Left unexplored are the questions of the source and syntactic form of
these immediate premises (questions that are especially acute in the case
of the demonstration of the lunar eclipse). Hence Alexander does not
discuss the key role that definitional premises play in demonstration, and
does not here face the question of how definitions can provide all of the
premises required for demonstrations with any real explanatory power.

Alexander does present another example of a chain of demonstrative
syllogisms that sheds some light on his views of the ultimate syllogistic
structure of demonstration. The purported demonstration deals with
Aristotle’s metaphysics of composite substance (a topic not broached in
the Posterior Analytics itself). The demonstration is:

a) Of each of the things that are, the form is that according to which it is.
b) The living being consists in these (i.e. form and matter]).
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Therefore: c) The form of a living being is that according to which it is
alive.

Also: d) The living being is sensitive by virtue of its soul.
e) A living being is alive by virtue of that by which it is sensitive.
Therefore: f) A living being is a living being by virtue of its soul.37

From these it can be deduced through two first figure universal syllo-
gisms that

g) the soul is the form of a living being.
Given a new premise h:

h) the form of the living being is invested (?) in matter,38
and g; we deduce that:
i) the soul is enmattered.

Likewise given premise j:

j) the enmattered form is inseparable,
we demonstrate k) soul is inseparable frommatter.

(.–.)

None of the ultimate premises here are definitional. Premise a could be
taken to be definitional, but we are told that it is ‘provided a founda-
tion by induction’ (δι’ �παγωγ�ς συν�σταται; .–),39 connected in
someunspecified way (which is not demonstration) with the supposition
(κε�μεν	ς) that all that is in actuality consists in form and matter. Note
that we have a multiplicity of terms (form, matter, actuality, being) that
are taken to stand in certain relations, and that these relations are basic
and primary, arrived at through induction. It is on the basis of these rela-
tions that we can generate a premise that allows us to explain the inher-
ence of predicates that are not kath’ hauto1 in respect to their subjects.

These are strong indications that for Alexander, a demonstration of a
non-definitional predication (what ‘has a cause other than itself ’) ismade
possible through some relationship or co-instantiation posited among
basic kinds. Not discussed are the nature of such relationships, and the
nature of the principles in which they are expressed.

Admittedly, there are problems with the series of syllogisms that Alex-
ander lays out for us. For example, we might question why premise e
is primary. Alexander tells us that it is an evident proposition (�ναργ*ς

37 There are difficulties putting this inference into syllogistic form, which I gloss over,
as irrelevant to the issues of the order of priority of premises, which are here at issue.

38 I here ignore the textual difficulty, which is irrelevant to our concerns.
39 Van Ophuijsen (), .
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πρ�τασις; .–), but this premise can be demonstrated on the basis of
the definition of an animal and the definition of soul that is being ‘demon-
strated’. Alexander’s claim that the chain of syllogisms that he puts for-
ward will work as a real demonstration is indefensible. But we note that
premise e (according to which a living thing lives by virtue of that by
which it senses) reflects a pre-theoretical understanding of the cause of
life, just as a nominal definition reflects a pre-theoretical understanding
of the definiendum. As in the case of the demonstration that the moon
suffers eclipse, the use of such a premise does not void the demonstrative
character of the syllogism. In neither case does it render the syllogism
merely dialectical. This is because, just as a nominal definition accurately
expresses the meaning of a word, as actually employed, premise e accu-
rately expresses what is meant when one refers to the cause of life (in an
animal).

I have shown how Eustratius, the Anonymous Commentary, and the
scholiast provide evidence that Alexander took the account of the dem-
onstration of a definition of II – to concern the structure of demon-
stration of a non-definitional attribute, that the cause of the attribute
is expressed as a middle term of such a demonstration, that in some
sense the conclusion of this demonstration is a definition, and that a
full scientific demonstration is drawn not simply from the conclusion
or the middle term, but is ‘taken’ from the demonstration as a whole.
The present evidence leaves unclear exactly how a demonstrated attribute
results from the basic subjects, although it points to the attribute being
the result of a complex entity or concatenation of simple entities.The evi-
dence is also unclear on what sort of definition has the place of the con-
clusion of the demonstration in question.There is no direct evidence here
that Alexander anticipates my interpretation and takes an attribute to be
a complex insofar as it arises from a concatenation or co-instantiation of
more than one basic kind, nor that he anticipated Ross and me and took
the conclusion of the kind in question to be a nominal definition. But in
my view there is no other way to put together into a coherent whole the
extant evidence of Alexander’s interpretation.



From the Alexandrian reading of APo. II – we turn to an alternative.
This line of interpretation has its source in the commentary on APo. II
that has come down to us under the name of Philoponus.
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Philoponus(?) writes:

(T) At this point he begins to consider how it is possible for a demonstra-
tion of definition to come about. For there to be a clearer interpretative
account of the text at hand, we must consider in how many ways ‘defi-
nition’ is said. Now definition is either material, inasmuch as it is taken
from the things that belong to matter, or it is formal, when it is taken from
the things that essentially belong to the thing. A material definition either
converts or does not convert, and is either the same as what is defined or is
different. Now a material definition that converts and is the same as what
is defined is ‘a human being is an animal that walks upright, is flat-nailed,
and is capable of laughter.’ One that does not convert and is not the same as
what is defined is ‘anger is a boiling of the blood around the heart.’ It is not
the same as what is defined, since it does not convert. For if it converted,
it would be the same. For every instance of anger is a boiling of the blood
around the heart, but not every boiling of the blood around the heart is
anger, for those who are feverish have blood boiling around the heart, but
they are not angry.On the other hand, the formal definition either converts
with and is the same as what is defined, as is the case with ‘a human being is
a mortal rational animal’ (for it either has differentiae that are all essential
and constitutive of form or has one of them that comes from the matter,
such as ‘mortal’) or it does not convert and for this reason is not the same as
what is defined, such as ‘anger is a desire for revenge.’ For every angry per-
son is angry because of a desire for revenge, but not everyone who desires
revenge is angry. For there are some people who mentally desire revenge
on their, but are not angry; rather they are calm and collected and feign
friendship. These, the material and formal definitions, are not definitions
in the strict sense. Rather, they seem to be definitional, but are not. That
is the reason why they do not have the property of definition, to convert
with thatwhich is defined and being the same as it. A definition in the strict
sense for each thing is one, not many. (Since the formal definition is prior
to the material definition, which is why those who are angry first desire
revenge, and then accordingly boil the blood around the heart, and further,
every demonstration comes from the things that are prior; the demonstra-
tion of the material definition must come about through the middle term
of the formal definition like this: one who is angry desires revenge, but the
one who desires revenge boils the blood around the heart, therefore the
one who is angry boils the blood around the heart.) Definition in the strict
sense comes from both, that is, it is made up of both matter and form (for
example, anger is a boiling of blood around the heart that comes about
from a desire for revenge) and there cannot be a demonstration of this.40

(.–.)

Philoponus(?) takes the demonstration of an essence to be a matter of
relating the definition that expresses the material component of the kind

40 The translation is from Goldin (), , slightly modified.
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with thatwhich expresses the formal component of the kind.The analysis
of nature and natural kinds in terms of matter and form is absent from
the Posterior Analytics, as it is in all of those texts grouped together
as the Organon. By one of his examples, Philoponus(?) shows that his
analysis is rather suggested by a text outside of the Posterior Analytics,De
Anima I  a–b, which builds on and adapts Aristotle’s theory of
demonstration in light of his hylomorphic metaphysics. There, Aristotle
considers the question of what would be the appropriate sort of definition
to give for the passions of the soul. Because these passions have both a
cognitive and bodily element, an adequate account of a passion needs
to express both. Aristotle is willing to refer to an account of a passion
that identifies only one or another as a definition. His primary example is
again that of anger, which can be defined as a boiling of the blood around
the heart or as a desire for retribution in return for pain. Aristotle makes
clear that such definitions are incomplete. The fully adequate definition
will express both aspects.

From this passage, Philoponus(?) learns that there are two different
sorts of definitional accounts that the play a role in a demonstration of the
existence of that kind are definitions of a sort. One, like ‘anger is a boiling
of the blood …’ is material, the other, like ‘anger is a desire for retribu-
tion …’ is formal. Among the commentators, the distinction between
matter and form can indicate the distinction between what is indeter-
minate and what is determinate, just as much as it can indicate the dis-
tinction between the two different components of composite substance.41
I elsewhere argue that other texts strongly indicate that Philoponus(?)
is understanding the distinction in the first manner.42 On Philoponus’
understanding, the superficial characteristics of anger that are evident
to others constitute the ‘material definition’ that remains indeterminate
until it is supplemented by an account of the cause, which is different
from those characteristics insofar as neither account necessarily converts
with the other. Philoponus(?) is saying that, insofar as it can be shown that
thematerial definition (normally) follows the formal definition, one both
demonstrates the inherence of the material definition in some basic sub-
ject, via themiddle term of the formal definition, and, in a sense, ‘demon-
strates’ the material definition of the kind in question.

Philoponus(?) continues, presenting an account of a–, that fills in
a number of gaps in the terse text before him:

41 See Fasso (), n..
42 See Goldin (), –nn.  and .
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(T) Since to know the ‘what it is’ and to know the cause of the ‘if it is’
are the same things (for the ‘what it is’ is a definition, and the definition
is a form, and the form is a cause), the ‘what it is’ is therefore a cause, for
the definition reveals the cause of whether there is in reality the object of
investigation or not. Let there be added to this ‘he agrees that there comes
about a demonstration of a definition.’ The whole point is as follows: if
the ‘what it is’ is a cause, it is possible for there to be a demonstration
of the definition. The account and the cause of this, that there can be a
demonstration of a definition, is that there is something, namely, a formal
definition, which is taken as cause, in the middle. And this cause is either
the same thing or something different, that is, it is either the same as the
definiendum or is something else. And if it is something else, it is either
demonstrable, as is the material definition, or is indemonstrable, as is the
formal definition. For the material definition belongs to anger through the
middle term of the formal definition, from which it is demonstrated. But
the formal definition belongs immediately to anger.43 (.–)

As Philoponus(?) unpacks the demonstration here, however, the minor
term is not one of the basic subjects of the sciences (the moon or the
clouds), but is the definiendum itself.44 The middle term is the form of
the kind in question, and the major term is the kind as understood in
its material aspect. (Thus, in the example of demonstrating the definition
of anger, the material definition is said to belong to anger, not a human
being, through the formal definition.) Philoponus(?) seems to envisage
the demonstration discussed in APo. II  as follows:

The eclipse of x is the interposition of the earth between x and the sun,
The interposition of the earth between x and the sun is a blocking of the

sun’s light from x,
Therefore, the eclipse of x is a blocking of the sun’s light from x,

where ‘a blocking of the sun’s light from x’ is the material definition of
the eclipse of x and ‘the interposition of the earth between x and the sun’
is the formal definition.

Recall that for Alexander, Aristotle’s distinction between cases in
which there cannot be a ‘demonstration of the essence’ and cases in
which there can is a distinction between the kinds of things with which
the demonstration is concerned. There can be a kind of demonstration
of the essence of only ‘that which has some other cause,’ that is, of an
attribute belonging to a substance.This is because the conclusion of such
a demonstration is the predication of that attribute of some subject of the

43 Goldin (), –.
44 This way of understanding Aristotle’s demonstration of a definition is explored and

contrasted with the alternative in Ackrill (), –.
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sciences,which is its cause, and, insofar as the attribute is not kath’ hauto1
of the subject, it is something different from it. But the conclusion of
‘the demonstration of the essence’, as Philoponus(?) conceives it, is the
predication of a partial and indeterminate (material) definition of a sub-
ject. There is no reason why such a syllogism needs to be restricted to
attributes as opposed to basic subjects.

So for Philoponus(?) the distinction at hand is not between two differ-
ent kinds of things, but two different kinds of predications, found in the
partial definitions that are related by the demonstration in question.

(T) In the case of some things that are effects, the cause is different
from the effect, for there are some causes which follow after certain prior
principle causes that belong proximately to the effect. For example, the
cause of the eclipse of the moon is the fact that the moon comes to be
unilluminated, but it follows afterwards, for the blocking precedes it. For
first the moon is blocked by the earth and is eclipsed; then, accordingly,
being unilluminated follows it. Likewise in the case of thunder the noise
that comes afterwards follows the quenching of fire that was previously
occurring in the cloud. Now the blocking, which is the cause, is different
from the effect, the eclipse of the moon, and the quenching of fire is
different from thunder, and the boiling of the blood around the heart is
different from anger. But some causes are not different from the effect but
are the same, as are mortal rational animal and human being … 〈A〉ll
of those definitions that immediately belong immediately to the things
defined and are effects, as the blocking by the earth belongs immediately to
the eclipse and the quenching of fire to thunder and the desire for revenge
to anger, are principles which are indemonstrable and we hypothesize
them and assume them as matters of agreement, and in these cases we
do 〈not〉 investigate the if it is or the what it is. Such definitions are
indemonstrable, for they do not occur as conclusions of a demonstration.45

(.–)

Even if a material definition converts with the definiendum (and we
have seen Philoponus(?) take pains to point out that it does not always
do so) it is not ‘the same as it.’ Likewise, a formal definition does not
necessarily convert with the definiendum, yet Philoponus(?) takes it to
be the same as it (and hence not such as can be the conclusion of a
‘demonstration of a definition’). Philoponus(?)(?) tells us that thematerial
definition is not the same as definiendum because it ‘follows after it.’ Such
following is temporal in case of thunder, and, arguably, in the case of
anger, but, accepting Aristotle’s account of the propagation of light, as he
does, it cannot be temporal in the case of the eclipse. The priority that

45 Goldin (), .
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Philoponus(?) has in mind is causal, rather than temporal.46 The formal
definitions express the structures or essences that constitute the kind; if
the conditions laid out in the formal definition are satisfied, the kind
in question exists. On the other hand, the material definition of a kind
expresses certain characteristics of things, which are brought about by an
external cause. (Presumably these bodily characteristic of things are what
Aristotle would call ‘clearer to us’ since they are more readily available
to perception. This is why, just as for Alexander the inquiry into the
essence of a kind begins with a provisional understanding of that kind,
which is expressed in a nominal definition, so, on this interpretation, the
provisional definition with which the inquiry into an essence begins is a
material definition. See .–..)

We see that questions of the structure of demonstration (which premises
are mediated and which are immediate, and how exactly the mediated
propositions are thought to be demonstrable) are not of particular con-
cern to Philoponus(?). Instead, Philoponus(?) seesAristotle as concerned
with showing how demonstration can render explicit the relations hold-
ing between causal, determinate accounts, and indeterminate, provi-
sional accounts of the kinds studied by the sciences. This is, I believe,
a misreading of the text. First, the distinctions between potentiality and
actuality, and matter and form, are absent from the Posterior Analytics,
most likely postdating its writing.47

Second, Philoponus(?)’ discussion of Aristotle’s example of themonad
at b, which on Alexander’s reading could be taken as the presenta-
tion of a case of that which has no other cause, is here not related to his
commentary on II –. Third, it is not at all clear how the ‘demonstra-
tion of a definition,’ as Philoponus(?) understands it, meets the formal re-
quirements for demonstration, as laid out in APo. I; Alexander’s account
can be interpreted as dealing with this very problem.

46 Goldin (), –n..
47 De Rijk (), vol. ,  takes the 0ρισμ!ς �λικ�ς of Philoponus(?) to an expres-

sion of the genus of the definiendum, insofar as the genus can be considered the matter of
the essence. But such a reading cannot be given to .–: 0 γ	7ν 0ρισμ!ς 3 �λικ�ς
�στιν ,ς λαμ1αν�μεν	ς �κ τ)ν πρ	σ�ντων τF� &λFη 3 �δικ!ς ,ς λαμ1αν�μεν	ς �κ τ)ν
	 σιωδ)ς �παρ��ντων τ%) πρ�γματι. For a genus like a differentia belongs to a thing
	 σιωδ)ς. What then is the contrast being made here between a material and a formal
definition?
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Yet the reading of Philoponus(?), like many found in the Hellenistic
period, cast long philosophical shadows, which turn out to have philo-
sophical importance. For, beginning with Grosseteste48 and Aquinas,49
the scholastic tradition tended to follow Philoponus(?) on their reading
of II . It therefore never squarely faced the question of the nature of the
immediate premises involved in a demonstration that explains natural
phenomena. Eventually, this gap in Aristotelian science, so understood,
became a matter of major concern, leading Ockham to posit many prin-
ciples of demonstration to be indemonstrable principles grasped solely
on the basis of experience of particulars, not the definition of the minor
term,50 an invitation to empiricism. But this story must wait for another
occasion.

48 Grosseteste (), –. On the influence of Philoponus’ commentary on
Grosseteste, see Ebbesen (), –.

49 Aquinas (), Book , Lectures  and , translated in Aquinas (), –.
Representative th century interpretations that follow Philoponus(?) are Tricot (),
–, Mansion (), and De Rijk (), vol. , –.

50 See Longeway ().



ARISTOTLE AND PHILOPONUS ON FINAL CAUSES IN
DEMONSTRATIONS IN POSTERIOR ANALYTICS II 11

Mariska Leunissen*

. Background: Philoponus a
Neoplatonist critic of Aristotle

Philoponus, a philosopher, scientist and theologian of the th century ad,
stands out from theNeoplatonist tradition in which he had been brought
up by his critical approach towards the philosophers he was commenting
on.

The composition of commentaries was the common way for philoso-
phers in late antiquity to develop and communicate their ideas. The
proper way of exegesis was to try to harmonise Plato and Aristotle and
to defend their doctrines as much as possible. This apologetic method
of exegesis was also practiced and pled for by Philoponus’ contemporary
and arch rival Simplicius; Philoponus himself, however, developed more
and more into a critic of Aristotle.

In the early commentaries, that are professed to be based on lec-
tures of Ammonius (who was Philoponus’ teacher), such as On Gener-
ation and Corruption, On the Soul, On the Prior Analytics and On the
Posterior Analytics, Philoponus’ criticism remained fairly modest and
consisted mostly of careful and quite common Neoplatonic reinterpre-
tations of or additions to Aristotelian doctrine. In later commentaries
such as On the Physics and On the Meteorology, on the other hand,

* This paper presents some of the preliminary results of my doctoral research into
the structure, function, and explanatory force of teleological explanations in Aristotle
and the ancient commentary tradition. I would like to thank Frans de Haas and the
European Science Foundation for organising a stimulating conference, and for allowing
me to participate. I am also grateful to the participants of the Leiden research seminar on
the Posterior Analytics, Frans de Haas, Pieter Sjoerd Hasper and Marije Martijn for their
invaluable assistance analysing APo. II ; much of what will be presented in this paper is
the result of the efforts of all four of us. Of course, the errors which remain are mine, and
the views expressed are not necessarily shared by the other participants. [Postscript: My
interpretation of the structure of teleological explanations inAristotle’sPosteriorAnalytics
II  has since appeared as Leunissen ().]
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Philoponus became more critical. The modification or even outright
rejection of Aristotelian-Neoplatonic ideas and doctrines became a com-
mon procedure. As these later commentaries give more room to Philo-
ponus’ own views, they are generally considered to be based on courses
Philoponuswas teaching himself. Especially Philoponus’ polemical com-
ments and empirical approach in the field of natural philosophy have
made him famous. Among his many innovations, his rejection of Aris-
totelian dynamics and its replacement by a novel theory of impetus is
celebrated as one of his most important achievements. For present pur-
poses, I will leave out a discussion of Philoponus’ later theological trea-
tises that also contain much Aristotelian philosophy and some criticism
thereof, but this time from a predominantly Christian point of view.

Regarding the use and function of final causes and teleology in Aristo-
tle’s natural philosophy, doctrinal criticism by Philoponus can be found
in, for example, his commentary On the Physics,1 where Philoponus
seems to replace, or at least to enlarge Aristotle’s theory of teleology of
natural place with a theory that ascribes internal force and self-agency to
the simple elements.2The same commentary displays also somemethod-
ological criticism regarding final causes in that Philoponus at one point3
criticises Aristotle over one of his proofs of the purposiveness of nature.
Thismethodological criticism has some doctrinal implications as well, as
it leads Philoponus to disagree with Aristotle about the analogy between
art and nature with regard to teleological production. The type of crit-
icism Philoponus passes on Aristotle regarding the use and function of
final causes in demonstrations in his commentary on the Posterior Ana-
lytics, is in a way comparable to the latter, that is, to methodological crit-
icism with doctrinal implications.4

1 In Phys. .–; .–.
2 On Philoponus’ abandonment of teleology of natural place, see especially McGuire

(), and Wolff (), but cf. Sorabji (), – and (), – for a more
moderate view.

3 In Phys. .ff.
4 I take Philoponus to be the author of the commentary on Posterior Analytics II

under discussion; for the question of authorship, see Goldin’s contribution in this volume,
note .
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. Introduction of the Subject
and the Purpose of this Paper

In his commentary on Posterior Analytics II , Philoponus does not crit-
icise Aristotle on doctrinal grounds, but complains about the way Aris-
totle has set out the examples of syllogisms that are supposed to pick out
final causes as the middle term. As I hope to make clear in this paper,
this apparent innocent ‘methodological’ correction of Aristotle by Philo-
ponus has had great doctrinal importance for our modern understand-
ing of Aristotle. By correcting Aristotle on the use and function of final
causes in demonstrations, Philoponus, and probably also his predeces-
sors whose accounts on this subject have been lost, are in fact misrep-
resenting Aristotle in a way that might have misled modern interpreters
of the Posterior Analytics who are still following his interpretation. The
main purpose of this paper is to trace back the ‘traditional interpretation’
of Posterior Analytics II  to Philoponus, and to show why it is mis-
taken.

By way of a preliminary, I will first offer a general outline of APo.
II  and of the example on demonstrations involving final causes, and
discuss briefly its most important interpretational problem. Next, I will
analyse Philoponus’ solutions to this problem and showwhyhis criticism
of Aristotle is out of place. I conclude by offering some suggestions
for an alternative reading of Aristotle’s text.5 The appendix contains a
translation of Philoponus’ On Aristotle Posterior Analytics II , b–
, .–..

. General Outline of APo. II 

In APo. I , Aristotle argues that scientific knowledge, expressed in
syllogistic form, ultimately consists in knowledge of the explanation of
why things are the case (see especially APo. I , b–). In APo. II ,
Aristotle specifies this assertion by introducing a ‘doctrine’ of four causes
or explanations (aitiai) which are all to be demonstrated through the
middle term. (APo. II , a–):

(T) Since we think we have 〈scientific〉 knowledge (epistêmê) when we
know the explanation (aitia), and there are four types of explanation
(aitiai)—one, what it is to be a thing, and another, given what things being

5 These suggestions are developed further in Leunissen ().
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the case it is necessary for that to hold; another, what first initiated the
motion; and fourth, the for the sake of what—all of them are brought out
(deiknuntai) through the middle term (to meson).

The traditional reading of this opening statement—which as I will show
below, goes back directly to Philoponus—is that all four Aristotelian
causes can or must be picked out as middle terms in scientific demon-
strations. Indeed, after this introduction of the subject matter, Aristotle
continues by providing three examples of demonstrations, all involving
different types of causality.

The first example of a demonstration involving material causation
is developed in the context of a discussion of the necessary nature of
demonstrative syllogisms, and pertains to the geometrical question of
why the angle in a semicircle is a right angle (a–; the example
resembles a proof found in Euclides, Elements III ). In formalising
the syllogism, Aristotle introduces ‘half of two rights’ as the explanatory
middle term. Aristotle does not offer a separate example for formal expla-
nation, but instead seems to refer to earlier chapters where such demon-
strations have been offered (a–; see perhaps APo. II , b–).
For an example of a demonstration involving efficient causation,Aristotle
draws from local history (a–b): the explanation of why the Persian
war came upon the Athenians is demonstrated through the explanatory
middle term of the Athenians being the first to attack. The last exam-
ple (in b–b) pertains to demonstrations involving final causes, and
contains a relatively long and complicated formalisation of walking after
dinner being for the sake of health. As the explanatorymiddle term, Aris-
totle picks out the food not floating at the surface of the stomach. As
Philoponus’ criticisms mainly apply to this last example, I will present a
more detailed account of it.

Aristotle opens the section on demonstrations involving final causes
by introducing two parallel examples of things that are for the sake of
something else (APo. II , b–):

(T) Regarding the cases in which the causal relation (aition) is that
something is for the sake of something (to heneka tinos)—for example:
‘For what reason does he walk? In order to be healthy.’ ‘For what reason is
there a house? In order to protect the possessions.’ In the one case it is in
order to be healthy, in the other in order to protect.

Aristotle indicates that in these cases a ‘for the sake of what’ question
equals a ‘because of what’ question (APo. II , b–):
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(T)There is no difference between for what reason it is necessary to walk
after dinner and for the sake of what it is necessary.

Next, Aristotle formalises the second of the two examples (APo. II ,
b–):

(T) Call ‘walking after dinner’ C, ‘the food not floating on the surface’ B,
and ‘being healthy’ A.

He then asks his readers to suppose the following (APo. II , b–):
(T) Suppose, then, that tomake the food not floating on the surface at the
mouth of the stomach 〈B〉 holds of walking after dinner 〈C〉, and suppose
the first 〈B〉 is healthy 〈A〉.

In these lines Aristotle characteriseswalking as a health-producing activ-
ity, thereby implying that walking is an efficient cause of health (cf. EE.
I , b–; Rh. I , a–; and Ph. II , a–). Accord-
ing to Aristotle this supposition is based on an opinion, or rather, on an
observed relation (APo. II , b–):

(T) For it is thought that B, the food not floating on the surface, holds of
walking, of C, and that thereof (of B) A, healthy, holds.

Apparently, it is because walking brings about a specific physiological
condition in the body that is healthy that the activity of walking can be
qualified as health-producing.This exhibits the explanatory role of B, of
the food not floating on the surface. Indeed, Aristotle inquires next into
themiddle termwhich causally connects A andC (APo. II , b–):

(T) What, then, is the causal factor (aition) for C of A’s—the for the sake
of which6—holding of it? B, the not floating. This 〈B〉 is like a definition of
it 〈of A〉; for A will here be explained in this way.

The not floating of food is like a definition of being healthy in the sense
that it shows how being healthy in this context (i.e. in the context of
a person who has just had dinner) is to be understood. The remaining
question pertains to the relation of B and C (APo. II , b–):

(T) And for what reason does B hold of C? Because that is what it is to be
healthy: to be in such state.

Here Aristotle suggests that we have touched upon a premise that is not
further analysable but is immediate. The section is then rounded off by
an enigmatic advice to his readers (APo. II , b–):

6 The apposition ‘the for the sake of which’ belongs to A, not to the aition, which is
itself for the sake of something.
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(T) Surely on must change (metalambanein) the logoi, and in that way
each of them will become clearer.

The remaining part of the section consists in a short remark about the
order of the terms in two types of explanations (APo. II , b–):

(T) Here the events occur in the opposite order from the cases where
the causes are according to motion. For in the latter the middle term must
occur first, while here C, the ultimate term, [must occur first] and last the
for the sake of which.

The chapter concludes with a digression about the possibility of things
occurring for a purpose and from necessity at the same time (APo. II ,
b–a).

In contrast to the apparent clarity of structure and argument in this
chapter, its content has raised many interpretative problems for modern
scholars of Aristotle, most of which pertain to the general purpose of
the chapter and to the nature of the individual syllogistic examples.
One problem that concerns all the examples given is, for instance, that
none of the syllogisms posited constitute typical Barbara-demonstrations
(which is the prescribed mood for science), where the predicate holds
universally and necessarily of the subject.7 However, in particular the
section dealing with demonstrations involving final causes is notorious
under the traditional interpretation, because in the example Aristotle
offers the final cause is not picked out by the middle term, but by the
major or predicate term.8 For instance, in the modern commentaries on
the Posterior Analytics, one finds Ross stating that Aristotle wrongfully
claims that final explanations can be put into syllogistic form with the
final cause as middle term, since that is “in fact impossible”.9 Barnes
calls the section “miserably obscure”,10 while Detel refers to the example

7 Cf. Barnes (),  and Ross (), .
8 See Barnes (), ff.; Detel (), ff. and Ross (), –. The

problem is expressed most emphatically in Detel (), –: “The syllogistic recon-
struction of the first of these [two teleological] examples Aristotle seems to offer in the
subsequent passage (b–) turns out to be, at first sight, extremely problematic,
though, since he represents the aim of being healthy, not by themiddle term, B, but by the
major term, A.This is clearly incompatible with his general claim, expressed in a–,
that the aim too must be proved through the middle term” (the italics are mine). Cf. also
Ross’s paraphrase of a–: “and in every case the cause can appear as middle term
in a syllogism that explains the effect”.

9 Ross (), .
10 Barnes (), . Cf. ibidem, .
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in terms of it containing “die größten formalen und inhaltlichen Rätsel”
and of it being “extrem problematisch”.11 Aristotle’s own suggestion to
metalambanein tous logous (“to change the logoi”) which should make
things clearer, turns out to be equally obscure (Barnes calls it a “Delphic
injunction”), since it is not immediately clearwhat those logoi are, orwhat
the verb metalambaneinmeans.

As we will see in more detail in the next section, Philoponus offers a
very simple solution to the first problem, while providing an interesting
suggestion concerning the second. According to Philoponus, Aristotle’s
syllogism is set out in a confused way, and this legitimises the introduc-
tion of other—self-constructed—syllogisms that do pick out final causes
as the middle term. Aristotle’s advice to ‘metalambanein tous logous’, is
thus to be taken as an indication that Aristotle had realised himself that
his ‘real’ example was hidden in the text, and that this example should
be ‘taken separately’ from the example that is formalised explicitly in the
text, but is wrong. In this way, Philoponus sets a trend of doing away with
Aristotle’s actual example, and of providing other examples that exhibit
final causes being picked out by the middle term instead.

. Philoponus’ Criticism of Aristotle’s Examples of
a Demonstration Involving Final Causality

Philoponus starts his comments on the Posterior Analytics section on
demonstrations involving final causes in II  in his usual manner of
partly repeating and partly paraphrasing Aristotle’s account. He then
explicates how the non-floating of food contributes to health by drawing
from contemporary medical theory: it is only within the stomach that
food is concocted into nourishment for the whole body; when it remains
at the mouth of the stomach for too long it goes bad, produces an awful
smell, and causes people to fall sick.Walking after dinner makes the food
sink, and thus contributes to health. At the end of his first preliminary
exposition, we find Philoponus’ first critical remark regarding Aristotle’s
example (In APo. .–):

(T) But since the syllogism is set out in a somewhat confused way by
Aristotle, come on, let us make it clearer, to prevent that we discover
something hard and arduous in the exegesis at hand.

11 Detel (),  and .
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Like many modern commentators, Philoponus judges the example to
be vague, and seems to imply that Aristotle must have been confused
when he set out the syllogism. In what sense Philoponus thinks the syl-
logism is confused, becomes clear from his own version of the syllogism
illustrating demonstrations involving final causes presented in the next
sentences (In APo. .–):

(T) Possessions need protection: what is in need of protection, is in want
of shelter. Possession thus needs shelter, i.e., they need the house. The
minor term is the possessions, the major the want of shelter. And again,
Socrates needs being healthy: who is in need of being healthy, needs to
walk after dinner. To Socrates thus belongs the walking after dinner.

Treating the examples of the presence of a house and of the occurrence of
walking after dinner in parallel—and by suggesting that these are syllogis-
tic examples—Philoponus introduces in both cases a subject in need for
something, which is picked out as the minor term in the syllogism (see
table  below).12 More important for our present investigation is that in
both the examples Philoponus manoeuvres the final cause into the posi-
tion of the middle term.

Table : Philoponus formalisation of demonstrations involving final
causes

Example  Example 

A Major term House Walking after dinner

B Middle term Protection Being healthy
Picking out
the final cause

C Minor term Possessions Socrates
(in need of protection) (in need of being healthy)

Philoponus highlights his ‘correction’ or ‘elucidation’ explicitly in the next
lines (In APo. .–):

(T) Observe that in a way also in the case of this syllogism the middle
term is the final cause, i.e. health, and in the case of the earlier syllogism,
the middle term is protection.

According to Philoponus, the syllogism demonstrating why one walks
after dinner runs as follows:

12 This translation of final causality into ‘intentional’ terms of need or want requires
further research, as it might be of programmatical interest. It could be an early sign of
Philoponus’ replacement of final causality with a theory of internal force or self-agency.
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Major premise: A (walking after dinner) holds of B (being healthy)
Minor premise: B (being healthy) holds of C (Socrates, who is in need of being

healthy)
Conclusion: A (walking after dinner) holds of C (Socrates).

By turning Aristotle’s introductory remarks into syllogistic form, Philo-
ponus suggests that these are the actual or ‘real’ examples provided by
Aristotle. The example Aristotle formalises himself explicitly in the text,
on the other hand, is disqualified by Philoponus as ‘a further syllogism’
(prossullogizetai) which serves a different purpose (In APo. .–):

(T) Next he infers by another syllogism the major premise by exchang-
ing the terms of the major premise and assuming as the major term being
healthy and walking after dinner, C, as the minor term.

This further syllogism demonstrating the major premise of Philoponus’
version of the supposed ‘real’ syllogism is contructed in the following
way: first, Aristotle exchanged the terms of the major premise. This
means that the terms in Philoponus’ version of the major premise switch
places: being healthy is now predicated of walking after dinner. Secondly,
in this syllogism ‘being healthy’ is picked out by the major term, and
‘walking’ as the minor term. Philoponus justifies this exchange of terms
by claiming that ‘being healthy’ and ‘walking after dinner’ are used syn-
onymously by Aristotle, and that it therefore does not make a difference
which one of the terms is taken as referring to an underlying subject or to
what is predicated. Philoponus continues his explication of this further
syllogism by stating that Aristotle took as a middle term B ‘the food not
floating on the surface’, and then offers his own reconstruction of Aristo-
tle’s syllogistic inference (In APo. .–.):

(T) He 〈i.e. Aristotle〉 takes as middle term B, i.e. the food not floating
on the surface at the mouth of the stomach. And he infers syllogistically as
follows: the person who walks after dinner has the want for the food not
floating on the surface at the mouth of the stomach. And who is in want
for that, to him belongs being healthy.13

Philoponus’ reconstruction has the following syllogistic form:
Major premise: A (being healthy) holds of B (person who wants the food not

floating)
Minor premise: B (person who wants the food not floating) holds of C (person

walking after dinner)
Conclusion: A (being healthy) holds of C (person walking after dinner).

13 Thus, formalised: B holds of C; A holds of B; 〈thus A holds of C〉.
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Again, Philoponus introduces the notion of need or wanting into
the syllogism in order to be able to make sense of Aristotle’s example.
Moreover, with regard to the major premise, Philoponus remarks that
the middle term is not a teleological definition of the major term (but a
formal definition).This shows that for Philoponus the example provided
byAristotle cannot count as a proper teleological demonstration, because
themiddle term does not pick out a final cause. Philoponusmakes up for
this flaw in Aristotle’s account by claiming that Aristotle’s example is ‘just’
a further syllogism, and not the ‘real’ syllogism showing how final causes
are brought out through the middle term.

This interpretation finds support in the following passage in which
Philoponus replies to a hypothetical opponent, who raises the difficulty
that Aristotle should have shown that final causes are to be assumed as
middle terms in demonstrations, whereas in the example in the text the
final cause is picked out by the major term (In APo. .–):

(T) Maybe someone will raise the difficulty that if being healthy is
the final cause of the walking after dinner, than it is set before him 〈i.e.
Aristotle〉 to show that also the final cause is taken as a middle term in the
scientific demonstration, while there he took being healthy as the major
term. And we say that that is the further syllogism of the major premise of
the syllogism. The [‘actual’ or ‘real’] syllogism contains ‘being healthy’ as
the middle term.

Philoponus replies by disqualifying Aristotle’s explicit example in favour
of his own ‘reconstruction’ of a syllogism in which themiddle term picks
out health as a final cause.

In the same line of interpretation, Philoponus takes metalambanein
tous logous to mean ‘to take the syllogisms separately’ (In APo. .–
.):

(T) That is, the syllogisms. Since the syllogisms were set out in a con-
fused way and the syllogism was not set out by itself, nor the further syllo-
gism of the major premise was set out by itself, he 〈i.e. Aristotle〉 says: ‘take
them on separately, and in that way everything will become clear for you’.

Once you separate the ‘real’ syllogism from the ‘further syllogism’, every-
thing will be clear.

Philoponus criticism of Aristotle’s account for not having set out the
syllogisms clearly enough is consistent with his interpretation of the
purport of the chapter as a whole. According to Philoponus,APo. II  is
about showing how each of the four causes is assumed as amiddle term in
scientific demonstrations. Philoponus expresses his interpretation of the
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chapter several times in the commentary as, for example, in the following
passage (In APo. .–):

(T) After enumerating the four causes and saying that each of them is
assumed as amiddle term in a demonstration and showing thiswith regard
to the formal cause, he now shows that also the other middle terms appear
in demonstrations by the use of examples.14

Since Aristotle’s example does not clearly exhibit the final cause being
picked out by the middle term, this is an unclearness that must be
corrected by his commentator, Philoponus. At this point, however, one
might raise the question of how satisfactory Philoponus’ version of a
demonstration involving final causes actually is. Philoponus succeeds in
formulating a syllogism in which ‘being healthy’ is picked out by the
middle term, but it is not—and this is crucial—picked out as a proper
final cause. Rather, being healthy functions as an efficient cause in the
person who has a need for it, and it is this need that initiates the action
of walking after dinner. Moreover, Philoponus introduces intentional
language to teleological demonstrations in order to make the example
work (the causal relation underlying the syllogism is of one person
wanting something instead of something being for the sake of something
else), and it is not clear that Aristotle would need (or want) that here.

The commentary tradition, however, does seem to have followed Phi-
loponus: many commentators after him have attempted to provide their
own versions of an example of a demonstration in which the final cause
is picked out by the middle term, and they do so on the assumption
that Aristotle claims that all the four causes should appear as middle
terms in scientific demonstrations.However, since it is almost impossible
to construct such a syllogism while remaining close to the Aristotelian
original, the general verdict on this section ofAPo. II  has continuously
been very negative.

. Aristotle on Final Causes in Scientific
Demonstrations: Two Hypotheses
for a New Reading of APo. II 

As influential as Philoponus’ interpretation might have been, it has
not yet provided us with a satisfactory reading of APo. II . It is my
contention that Philoponus misinterpreted Aristotle and that a careful

14 Cf. In APo. .–; .–; .– and .–.
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reconsideration of APo. II —and especially of the section dealing with
final causes in demonstrations—is required. In the remainder of this
paper, I will present two hypotheses that in an elaborated form may add
up to an alternative reading of the APo. II . In this way, I hope to
clear the chapter of its most important interpretational problems. Since
I cannot go into all the details here, I will focus again on the section on
final causes.

In the first place, I submit that it is not Aristotle’s example that is wrong
or confused, but rather our interpretation of what Aristotlemeans by say-
ing that “all the aitiai are brought out through the middle term.” What
is crucial for the understanding of this sentence is that within the con-
text of the Posterior Analytics there is a semantic distinction between the
term aitia (fem.; pl. aitiai) and the term aition (neut.; pl. aitia). Frede has
argued that the two terms were used differently in the original legal con-
text in which they arose: to aition designated the agent responsible for a
state of affairs, while hê aitia designated the accusation.15 I believe this
distinction between aition as cause and aitia as causal account or expla-
nation has been preserved in Aristotle’s Posterior Analytics.16 The term
aition is used almost exclusively by Aristotle to refer to the explanatory
role of the middle term: the middle term must pick out whatever fact or
event is responsible for the connection of the two terms between which it
mediates.17 Themiddle term exhibits the causal relation between the two
terms it connects by picking out the cause of why the one extreme holds
of the other.The aition is thus a cause, and themiddle termmust pick out
a causal relation.The term hê aitia is used less frequently in the Posterior
Analytics, and is usually part of the definition of scientific knowledge as
being knowledge of hai aitiai.18 Other passages19 point out that Aristotle

15 Frede (), –.
16 Outside the Posterior Analytics, there is little or no evidence that Aristotle endorsed

this distinction. It therefore comes as no surprise that this distinction is neglected by the
traditional interpreters of the Posterior Analytics; both terms are read indiscriminatively
as referring to the ‘Aristotelian four causes,’ and are translated more or less randomly as
cause, reason, or explanation.

17 See for instance APo. b–a; cf. b; a–; a–; a; b–
b. If the deduction does not proceed through the aition but through the more
familiar of the (non-explanatory) converting terms, that is, when the middle term does
not pick out an aition, then the demonstration that follows is not a demonstration of the
reasonwhy, but a demonstration of the fact (a–; b; b; b; b; a).

18 See b–; b–; b–; b; and a–.
19 See, for example, APo. I , b–; in this passage, Aristotle compares expla-

nations in Camestres to explanations in which the middle terms are set too far away:
“Explanations (aitiai) of this kind resemble extravagant statements (tois kath’ huperbolên
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conceives of these aitiai as being larger linguistic or syllogistic formulas
that state the reasonwhy in answer to the question ‘why’ (to dioti or to dia
ti).20 At least within the Posterior Analytics it is thus implied that hê aitia
itself is a kind of logos or syllogismos containing an explanatory middle
term, where to aition is a subordinated element of hê aitia.

The claim that all of the aitiai are demonstrated through the middle
term, does therefore not necessarily entail that all the four types of causes
are to appear as middle terms in demonstrations. Following the distinc-
tion between aitia and aition, there might be a distinction between the
type of causality expressed in the explanation of a state of affairs (i.e.
the type of causality expressed by the whole demonstrative syllogism),
and the type of causality expressed in the middle term that picks out the
explanans of this state of affairs. The upshot of this distinction for Aris-
totle’s theory of demonstration is that all the four types of explanations
will be brought out through the middle term, but that the middle term
itself will not have to refer to the corresponding cause in all four cases.

For the example on demonstrations involving final causes this means
the following. The question of why one walks after dinner is answered
through reference to its final cause: the final cause of health explains
why one walks after dinner, and walking is properly speaking for the
sake of health.This is a teleological explanation (i.e. the aitia at stake is a
teleological one). However, in order for a demonstration to be complete,
we need to know why health holds of walking, and this is where the
explanatory middle term comes in: the middle term picks out the cause
of why health holds of walking. In this case, the middle term is the food
not floating on the surface of the stomach, which is the material cause
of health. The teleological explanation of why one walks after dinner is
thus demonstrated through the middle term which reveals the material
cause of health holding of walking; the middle term shows why the
teleological relation between the two states of affairs obtains. Aristotle’s
point is that it is only by setting out the whole syllogism and thereby
expressing explicitly the cause of why the predicate holds of the subject
term that we come to reach true understanding of a phenomenon.

eirêmenois), i.e. when you argue by setting the middle term too far away. Take for exam-
ple, Anacharsis’ [argument] that there are no flute-girls among the Scythes since there are
no vines.”

20 These explanations are syllogisms stating or proving the reason why, i.e. syllogisms
that pick out to aition through the middle term (cf. b–; the term hê aitia occurs in
b and b; b– and b–). In b (“the explanation of the difficulty
was stated earlier”) hê aitia is used to refer to a non-syllogistic causal account.
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In the second place, Aristotle’s advice to metalambanein tous logous at
the end of the section about final causes in demonstrations should not be
taken as a clue that Aristotle himself seems to be aware of the fact that
his syllogistic example is mistakingly lacking the final cause as a middle
term, and that one should look for another example that does pick out a
final cause as a middle term. Since I take Aristotle’s syllogistic example
to be fine,metalambanein tous logousmust refer to a procedure Aristotle
has applied himself in construing this example.

Possible interpretations of the expression might be found in the Prior
Analytics or in theTopics, where the verbmetalambanein is used as a tech-
nical term andmeans invariably ‘to put in place of ’ or ‘to substitute for’.21
This suggests that we should expectmetalambanein tous logous to mean
something like ‘substituting the logoi (for something else)’. One possi-
ble interpretation22 is that the substitution concerns the formulations or
wordings (logoi) of the terms. This reading is based on Aristotle’s use of
metalambanein in chapter  of the first book of the Prior Analytics (APr.
I , a–):

(T) Mistakes frequently will happen because the terms in the premise
have not been well set out, as, for example if A is health, B disease, C man.
It is true to say that A cannot hold of any B (for health holds of no disease),
and again that B holds of every C (for every man is capable of receiving a
disease). It thus would seem to follow that health cannot hold of any man.
The reason for this is that the terms are not set out well with regard to
formulation, since if the terms for being in the conditions are substituted
[for the terms for the conditions themselves], there will not be a deduction;
for example, if instead of ‘health’ ‘healthy’ is posited, and instead of ‘disease’
‘diseased’. For it is not true to say that being healthy cannot hold of someone
diseased. But if this is not assumed, there is no deduction, except in respect
of possibility: and that is not impossible. For it is possible that health holds
of no man. (…) It is evident then that in all these cases the fallacy results
from the setting out of the terms; for if the terms for being in the conditions
are substituted, there is no fallacy.Thus, it is clear that in such premises the
term for being in the condition always needs to be substituted and posited
instead of that of the condition itself.

21 Smith (), ; . See APr. I , b– (“One also needs to substitute things
which have the same value for one another—words in place of words, phrases in place of
phrases—whether a word or a phrase, and always to take a word in place of a phrase; for
the setting out of terms will be easier.”); but also APr. I , b; APr. I , a; APr.
I , a–; APr. I , a; APr. I , b–; APr. I , b–; APr. II , b–
, and APr. II , b–; Top. II , a–; Top. V , a–b; Top. VI , b,
Top. VI , b–, and Top. VI , b–a (passim).

22 This reading is suggested by Fortenbaugh (), .
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In this passage, Aristotle deals with fallacies that occur when the
terms of the syllogisms have not been set out well with regard to for-
mulation (a: kata tên lexin).23 The problem is solved by substituting
terms ‘for being in the conditions’, that is, adjectives such as ‘healthy’
(hugiainon) and ‘diseased’, in place of the terms for the conditions them-
selves, that is, nouns such as ‘health’ (hugieia) and ‘disease’. We might
postulate that a similar kind of substitution of the formulation of the
terms has taken place in APo. II : the terms indicating the condi-
tions are substituted by terms indicating what is in the condition, or
rather, by terms indicatingwhat is productive of the condition (see table 
below). For in the discussion of the syllogism, Aristotle at one point
substitutes ‘healthy’ (A2) for ‘being healthy’ (A1), and ‘to make the food
not floating’ (B2) for ‘the food not floating’ (B1). Through these substi-
tutions A and B could be predicated of C (a term indicating an activ-
ity), and also the causal relations (in this case, both material causal and
efficient causal ones) between the three terms would become more evi-
dent.

Table : The Original Formulations of the Terms and their Substitutions
A1 Being healthy to hugiainein Condition (Final cause)
B1 The food not floating to mê epipolazein ta sitia Condition (Material cause)
C Walking after dinner peripatos apo deipnou Activity (Explanandum)
A2 Healthy hugieinos Productive of condition
B2 To make the food not

floating
to poiein mê epipolazein ta
sitia

Activity productive of
condition

Another possible interpretation24 is that the substitution concerns the
replacement of words by their definitions. This is the stock use of the
expression in the context of the Topics,25 and accordingly, we should
add ‘anti onomatôn’ in the passage in the Posterior Analytics. Under this
interpretation, we need to replace the words set out in the syllogism—
such as ‘walking’, or ‘being healthy’—by their definitions (perhaps just as
Aristotle did himself), until we find themore familiar terms,26 and in that
way the predications will become more evident.

23 There is an interesting parallel for this method ofmetalêpsis in the ancient grammar
tradition; see Sluiter (), ff.

24 I thank Pieter Sjoerd Hasper for this suggestion.
25 See for instance Top. II , a–; Top. VI , b–; Top. VI , a–b;

and Top. VI , a–.
26 This type of substitution might be connected to the one Charles observes in the

Posterior Analyticswith regard to the example of thunder: in this example the predicative
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The elliptical expression ofmetalambanein tous logousmight not pro-
vide us with sufficient information to decide which of the two possible
interpretations we should favor, but this problem need not concern us
toomuch. Both uses seem to be at play in the Posterior Analytics context:
Aristotle probably meant some technical procedure of substitution that
he applied himself in discussing the example, through which the causal
relations between the terms and the predications became more evident.
There is no need to follow Philoponus’ advice ‘to take the syllogisms sep-
arately’, for there is only one the syllogistic example that Aristotle gives,
and under my interpretation, it illustrates how a teleological explanation
is demonstrated through amiddle term, which picks out amaterial cause.

. Concluding Remarks

In many ways, Philoponus’ critical and empirical attitude towards Aris-
totelian doctrine has cleared the way for more modern approaches in
the field of natural philosophy and scientific method. The example of
an apparently small ‘methodological’ correction of Aristotle by Philo-
ponus I discussed above might have had a less favourable impact on the
early development of science and its conceptual apparatus. In this case,
the trend of increasingly systematising and formalising Aristotle, which
was of course part of the larger neo-platonic tradition and not something
solely to blame Philoponus for, turned the theory of the Posterior Analyt-
ics into a rigid piece of scientific regulation. For centuries, commentators
on the Posterior Analytics have tried to rewrite and reinterpret the exam-
ples ofAPo. II  so as tomake themfit the neo-platonic ideal of scientific
demonstrations containing each of the four causes as the middle term.

These attempts are, as I hope to have made plausible in this paper,
based on a misconception of what Aristotle is arguing for in the chapter.
The central thesis of my proposed alternative reading of the chapter is
to distinguish the type of explanation that needs to be demonstrated
from the type of cause through which the demonstrated takes place,
or in short, to distinguish the aitia from the aition. Setting aside the
question of whether final causes can be picked out by the middle term
in a teleological demonstration, there is no need to think that final

term ‘thunder’ is replaced by its nominal definition ‘noise in the clouds’, which both gives
us more familiar terms and indicates how thunder is to be understood in the relevant
syllogism. See Charles (), .
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causes must be picked out by the middle term in such a demonstration.
Furthermore, I propose that Aristotle’s use ofmetalambanein tous logous
in the Prior Analytics and Topicsmight apply to APo. II  as well: in that
case, it refers to a procedure of substitution that elucidates the relations
and predications between the three terms involved. The hypotheses need
to be developed further, but just as Philoponus, I hope that ultimately
they will take away some of the confusion in and about APo. II .

Appendix: Translation of Philoponus On Aristotle
Posterior Analytics II , b–, .–.

b: “Regarding the cases in which the causal relation is that something
is for the sake of something”

Among these things the cause is ‘for the sake of something’, that is, it is
the final cause. ‘Such are the things’ is what he intends to say, because it is
necessary to add ‘such are the things’ to the apodosis of the sentence. For
example, for what reason does Socrates walk after dinner? In order to be
healthy. That is the final cause. And for what reason is there a house? In
order to protect the possessions, and that is precisely the final cause. For
to ask for what reason it is necessary walking is the same as to state for
what purpose is it necessary to walk, i.e. the search in that case is for the
final cause. In general, a person who asks for the reason why, seeks the
efficient cause or the material cause or another one. And in this case he
seeks the final cause. First the food remains at the mouth of the stomach,
i.e. at the opening, and because of that it is necessary to walk after dinner,
in order to sink it down under the stomach. For in there [the food] is
more thoroughly cooked and is thus turned into nutriment for the whole
body. If it remains at the opening of the stomach for a long time, then it
stays uncooked and it becomes macerated. From there originate also the
foul smell from the openings of people, and the acid belching steaming
like roast meat, and from there a man falls sick. But since the syllogism
is set out in a somewhat confused way by Aristotle, come on, let us make
it clearer, to prevent that we discover something hard and arduous in the
exegesis at hand.

Possessions need protection: what is in need of protection, is in want
of shelter. Possessions thus need shelter—that is, they need a house. The
minor term is the possessions, the major the want of shelter. And again,
Socrates needs being healthy: who is in need of being healthy, needs
to walk after dinner. To Socrates thus belongs the walking after dinner.
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Observe that in a way also in the case of this syllogism the middle term
is the final cause, i.e. health, and in the case of the earlier syllogism the
middle term is protection. Next he infers by another syllogism themajor
premise by exchanging the terms of the major premise and assuming
as the major term being healthy, and walking after dinner, C, as the
minor term.He changed the terms by using them synonymously. Because
‘walking after dinner’ and ‘being healthy’ is the same, just as in the case of
‘being able to laugh’ and ‘man’. Since they are considered as synonymous,
it makes no difference to take whichever one of them as the underlying
subject or as what is predicated. He 〈i.e. Aristotle〉 takes as middle term
B, i.e. ‘the food not floating on the surface at the mouth of the stomach.’
And he infers syllogistically as follows: the personwhowalks after dinner
has the want for the food not floating on the surface at the mouth of the
stomach. And who is in want for that, to him belongs being healthy.The
food not floating on the surface at themouth of the stomach is not a final
definition, but a formal one. He speaks of health not in a general way but
of that which is the result of nutrition.The definition of health in general
is the harmony of the four juices.

Being healthy A, i.e. the major term. Maybe someone will raise the
difficulty that if being healthy is the final cause of thewalking after dinner,
than it is set before him 〈i.e. Aristotle〉 to show that also the final cause
is taken as a middle term in the scientific demonstration, while there he
took being healthy as the major term. And we say that that is the further
syllogism of the major premise of the syllogism. The syllogism contains
‘being healthy’ as the middle term.The suppose should be understood as
instead of “call”.

And that, i.e. the food not floating on the surface, belongs to being
healthy.

Because it seems, that is: it is agreed upon fromall sides, that the definition
of health is the food not floating on the surface.

What is then the cause of A, i.e. the purpose, which means that being
healthy, which is posited like a final cause in the syllogism, holds of C,
i.e. walking. And he says 〈that〉 B 〈is the cause of A〉, i.e. the food not
floating on the surface. And this, I mean the not floating on the surface,
is like a definition of that one, i.e. health. And for A will be explained in
this way, i.e. if someone intends to give the definition of A, that is, of being
healthy, that will explain the not floating on the surface.



aristotle and philoponus on final causes 

b: “For what reason does B hold of C?”

In the same manner as he showed that being healthy holds of C, i.e. of
walking after dinner, through themiddle termB, the food not floating on
the surface, he tries to show that B, the food not floating on the surface,
belongs to C, i.e., walking after dinner, through the middle term A,
i.e., being healthy. By using the terms synonymously the demonstration
comes to be through each other; walking after dinner and being healthy
are, as we say, considered as synonyms. In the same manner someone
will show the moon suffering an eclipse, because of the interposition,
and also that the moon stands in the way, because of the eclipse. Only
when the demonstration comes to be through the first cause, it is true
demonstration.When the cause is proved through the effect, there comes
to be demonstration, but not in the true sense, because it has the second
degree of demonstration and falls away from it.

b: “It is necessary to take the phrases separately”27

That is, the syllogisms. Since the syllogisms were set out in a confused
way and the syllogism was not set out by itself, nor the further syllogism
of the major premise was set out by itself, he 〈i.e. Aristotle〉 says: “take
them separately, and in that way everything will become clear for you”.

27 This is how Philoponus takes the expression; I think a translation of ‘to substitute
for the definitions’ suits the Aristotelian context better.





ARISTOTLE ON CAUSATION AND CONDITIONAL
NECESSITY: ANALYTICA POSTERIORA II 12 IN CONTEXT

Inna Kupreeva*

. Introduction

One of the debated questions concerning Aristotle’s theory of causation
is whether it presupposes anything like a necessitation of the effect by
its cause. Some texts in the corpus suggest that there is no necessitation
in any familiar sense of necessity; others imply that there is ‘simple’,
‘unconditional’ necessity operating in natural processes. In this paper
I attempt an analysis of a relatively little studied chapter of Posterior
Analytics, II , which may prove useful for our understanding of the
problem.1 This chapter is devoted to the question whether all kinds of
causation involve necessitation. Aristotle’s main concern is specifically
with the case where the cause precedes its effect in time. The term
‘conditional necessity’ is not used, but Aristotle’s discussion sheds some
important light on the ways in which this concept is used elsewhere in
the corpus, notably in the last chapter of the treatise On Coming-to-Be
and Perishing (GC II ) that is devoted to the question whether there is
necessity in the world. The paper falls into two parts. The first contains
an analysis of Aristotle’s argument according to which inferences about
a causal process where cause precedes its effect in time should conclude
from effect to cause, and not from cause to effect, if they are to be valid.
The second part of the paper uses this argument as a background for the

* Earlier versions of this paper were presented to the ESF conference ‘Interpretations
of Posterior Analytics’ in Leiden  and the Philosophy Omega Seminar in Edinburgh
. I am grateful to the organisers (respectively, Frans de Haas and Jeffrey Ketland), the
audiences, and to Natasha Alechina, Pieter Sjoerd Hasper and David Sedley for helpful
discussions of the subject matter. It will be clear from the paper that I am hugely indebted
to Bob Sharples’s groundbreaking work on the subject (even though I disagree with some
of his conclusions). He is badly missed.

1 The recent commentary by Detel () is an outstanding contribution that almost
makes up for the lack of critical studies; it provides bibliographical references to each
chapter.



 inna kupreeva

analysis of the discussion of conditional necessity in natural processes in
GC II , and in the work of two ancient commentators, Alexander of
Aphrodisias and John Philoponus.

. Aristotle’s Humean Doubts

The difference between the Aristotelian and modern concept of cause is
generally well appreciated: Aristotle’s causes, unlike modern, are taken
to be reasons or ‘becauses’, ‘explanatory items’ rather than causal factors
(events or objects) necessitating their effects. However, in several places
Aristotle does speak of causes in the meaning close to modern; and
in APo. II , this way of speaking is put in a full-fledged theoretical
perspective as Aristotle raises a problem similar to Hume’s problem of
whether there is a ‘necessary connexion’ between cause and effect.

.. The Problem

Aristotle begins by drawing a distinction between the causes of being and
the causes of coming to be and perishing:

(T) What explains why something is coming about (and why it has come
about, and why it will be) is the same as what explains why it is the case: it
is the middle term which is explanatory. But if something is the case, the
explanatory item is the case; if it is coming about, [the explanatory item]
is coming about; if it has come about, it has come about; and if it will be, it
will be. (APo. II , a–, trans. Barnes.)

The purpose of this distinction between the causes of being (henceforth,
B-causes) and the causes of coming to be (G-causes) is to draw attention
to the explanations of particulars, which, as Aristotle rightly suspects,
may involve some differences compared to the explanations on the level
of essences.

The logical form of a full B-causal statement is that of a syllogism,
where the explanatory item (the cause proper) is expressed by themiddle
term.2 In APo. I , Aristotle gives us an example of causal demonstra-
tion:

2 Aristotle explains this in detail in APo. I  and then again (for different types
of cause) in II . I use the term ‘syllogism’ loosely, referring to a deduction via a
middle term, irrespective of quantification over the terms (what some authors call ‘proto-
syllogism’ or ‘deduction’ in order to distinguish this form from the syllogism proper
discussed in APr.).
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(T) Let C be the planets, B being near, A not twinkling. B holds of C and
A of B: hence A holds of C. The deduction gives the reason why, since the
primary explanation is contained by the premises.

(APo. I , a–b, trans. Barnes)

The relation ‘holds of ’ between the predicate and the subject can be
construed as inclusion of the set corresponding to the subject term in
the set corresponding to the predicate term. In our example, {C⊆B,
B⊆A} � C⊆A, more generally, {S⊆MB, M⊆PB} � S⊆PB.3 This statement
explains the resultant state of affairs by showing in its premises the causal
constituents of this state. A full G-causal statement does not differ in
logical form, but the copula-cum-predicate constructions are ‘tensed’.
Aristotle mentions three tenses covered by G: the present that can be
best rendered by present continuous in modern English (γιν�μεν	ν),
future (�σ�μεν	ν)and past (γεγενημ
ν	ν). He treats all the G-predicates
with the same tense index as simultaneous, and so the interpretation of
premises and conclusion is not affected by the introduction of tenses as
such.

(T) (i) E.g., why has an eclipse come about [E]?—Because the earth has
come to be in the middle [M]. And [the eclipse] is coming about because
[the earth] is coming to be there; [the eclipse] will be because [the earth]
will be in the middle; and it is because it is. (ii) What is ice?—Assume that
it is solidified water. Water C, solidified A; the explanatory middle term
is B, complete absence of heat. Thus B holds of C; and being solidified, A,
holds of B. Ice is coming about if B is coming about; it has come about
[resp.] if it has come about; and it will be if it will be.4

(APo. II , a–, trans. Barnes)

We can illustrate this in the following way using symbols:
(i) PG (M) (the earth’s being in the middle comes to be (was, will be) the

privation of light)
MG (E) (the eclipse comes to be (was, will be) the earth’s coming in

the middle)

PG (E) (the eclipse comes to be (was, will be) the privation of light)

3 Barnes chooses to express this relation by means of what he calls a ‘copula variable’,
#, ψ etc. (running over the expressions ‘is’, ‘was’, ‘will be’, and ‘is coming to be’). In
addition, he introduces something like a sorted variable over things and events that may
be covered by the predicate terms which he calls ‘dummy subject’: mψMwill translate as
‘the earth is in the middle’; eψE (‘there is an eclipse’), etc. I use predicate indices for the
same purpose, and traditional notation for the subject terms (although, as will be clear,
these will change their reference in accordance with the indexical value of the predicate).

4 Cf. Barnes (), n., who cites this as an example of syllogistic imposed on
the original non-syllogistic deductions of the Apodeictic. ‘Eclipse’ in this example means
‘eclipsed moon’. I am grateful to Mariska Leunissen for the query.
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The use of tenses (especially in the minor premise and conclusion)
does not mean that the definition of eclipse is ‘relativised’, but only that it
is valid in each of the three ‘generational’ tenses as well as in the common
present. Similarly, we get an explanation of the event of ice-formation, by
taking G-predicates instead of B-predicates.

(ii) BG (C) (water comes to be (was, will be) deprived of heat)
AG (B) (absence of heat is (was, will be) constitutive of solidification)

AG (C) (water comes to be (was, will be) solidified)

The G-deductions are valid as long as the simultaneity of events under
the same tense index holds good.5

(T)When an itemwhich is explanatory in this way and the item of which
it is explanatory come about, then they both come about at the same time;
when they are the case, they are the case at the same time; and similarly
for ‘have come about’ and ‘will be’. (APo. II , a– trans. Barnes)

This is probably amethodological device used by Aristotle to prepare the
stage for the examination of the main case, namely where premises have
predicates with different tense-indices:

(T) (i) But what of items which do not hold at the same time as one
another? (ii) Can it be that, in continuous time, as we think, one such item
is explanatory of another? (iii) Can the fact that this item has come about
be explained by something else which has come about, the fact that this
will be by something else which will be, the fact that this is coming about
by something which has come about earlier?

(APo. II , a– trans. Barnes)

We have to note the way Aristotle uses the notion of cause (explanatory
item) here. So far we assumed that the middle term is an explanatory
item; but now the question apparently is whether the deduction holds if
the middle term has different tense-indices in the two premises, and the
answer is: no, because the syllogism is just not well-formed. Consider the
deduction: MP(S), PF(M) � PG(S) (S has been M, M will be P, hence S is
now (or will be) P): how does it fare?

The problem Aristotle raises can be compared with Hume’s problem
of necessary connexion between the two successive events. But unlike
Hume, Aristotle does not intend to subvert the explanation on the level

5 Sorabji (), , mistakenly says that according to Aristotle in this chapter, a
syllogism cannot be constructed if all its terms are future-tensed: in fact, Aristotle says,
it can, as long as the simultaneity is preserved.
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of essences: that is supposed to hold. The question he raises is what
happens with the explanatory value of causal account when we move
from essences to ‘particularised’, individual statements. If the explanatory
value is upset on the level of individuals, one can see this as potentially
damaging to Aristotle’smetaphysics of hylomorphism:we are back to the
Platonic question whether there can be any knowledge of particulars, in
this case of individual events.

Although he initially formulates the problem using the technique of
the syllogism, in his analysis of the solution, Aristotle switches to what
seems closer to a conditional analogue of syllogistic deduction. His reply
to the question is that not all the logical relations between the antecedent
(p) and consequent (q) depend on the truth-functional outcome of q’s
coming to be when p is true. The converse of the original conditional is
also relevant:

(T) The deduction (0 συλλ	γισμ�ς) is possible if it starts from what has
come to be later (but the principle in this case [i.e. in the case of things
that have come to be] is something which has already come about), and
similarly with what is coming about; but it [the deduction] is impossible if
it starts from what is earlier (e.g. ‘Since this has come about, this has come
about later’). And similarly for what will be the case. For whether the time
is indeterminate or determined it will not be the case that since it is true to
say that this has come about it is true to say that this—the later item—has
come about: in the interval, when the one item has already come about, the
statement will be false. (APo. II , a–, trans. Barnes, modified)

Paraphrasing the inference from the earlier to the later in terms of propo-
sitional logic, we get the formula p→ q, which is not logically true. And
even if it is true of a kind of event q that ‘q because p’, q cannot be derived
from p by a sound inference: for in the case where there is a temporal
interval between p and q, p→ q is liable to be false.The deduction which
starts ‘from what is later’ must have a different logical form. The differ-
ence between the two inferences can be described as follows. Let us take
the relation ‘p is the cause (explanatory item) of q’ or ‘q because p’ to
be represented by ‘p is the necessary condition of q’, which can be para-
phrased, using propositional logic, as ‘q → p’. (This is the weakest repre-
sentation, sufficient for the purposes of the current analysis.)6

In the case of a direct inference from the earlier (p) to the later (q),
given that (i) q because p and (ii) p, it does not follow that (iii) q; or,
using symbolism: q→ p, p |=/ q.

6 On this representation, see Mackie (), ch..
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Aristotle agrees with Hume that the relation of ‘causation’ (however
understood) between p andq does not convert into a valid inference from
p to q. Unlike Hume, however, he apparently believes that the reverse
inference, from q to p, as warranted by a causal connexion, can validate a
deduction of p as the (antecedent) cause of q.Thus, in the case of ‘oblique’
inference, given that (i’) q because p and (ii’) q, it follows that (iii’) p, if ‘p
then q’ is necessary (formalising, q, q→ p � p, just amodus ponens).

So, Aristotle allows for the ‘transition of kind’ based on a constant con-
junction of cause and effect prohibited byHume, but with this restriction:
it can go only in one direction, i.e. from effect to (antecedent) cause, but
not the other way around.

.. Aristotle on the Ontology of Causal Processes in Time

Setting out the ‘Humean’ problem, Aristotle asked: ‘Can it be that, in
continuous time, as we think, one such item is explanatory of another?’
Having outlined the conditions of valid inference from effect to cause,
he returns to this question and explores the possibility of validating the
causal connexion between earlier and later events by taking them to be
continuous because of the continuity of time. This possibility ultimately
does not work, but the discussion is used by Aristotle, first, to back up
the difference between the two kinds of inference, namely the direct
inference from the earlier to the later and the oblique one from the later
to the earlier, and second, to explain why the latter is and the former is
not acceptable on the basis of the ontology of causal processes regarded
as events in time.

(T) (i) We must enquire what it is that holds things together (τ� τ!
συν
�	ν) so that after what has come about there are items which are
coming about. (ii) Or is it plain that what is coming about is not contiguous
(���μεν	ν) with what has come about? (iia) What came about is not
contiguous with what came about, since these things are limits and atomic:
just as points are not contiguous with each other, so items which came
about are not—both are indivisible. (iib) For the same reason, what is
coming about is not contiguouswithwhat has come about.What is coming
about is divisible, whereas what has come about is indivisible: what is
coming about stands to what has come about as a line stands to a point,
and infinitely many itemswhich have come about inhere in what is coming
about. (But I must discuss this more clearly in my general account of
change.) (APo. II , b–, trans. Barnes)

The question under investigation is whether it is possible to speak of two
distinct events corresponding to cause and effect as continuous in such a
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way that if the cause is already present, the effect will necessarily follow
because both have temporal structure and thus share in the continuity of
time. On this view, the effects would ‘flow’ from their causes, so to speak,
so that positing the occurrence of a causewill necessarily involve an effect
in due course.

Aristotle uses two concepts of continuity when speaking about tem-
poral processes. In the statement of the problem he seems to be thinking
of the continuity of time in the sense of ‘division’: for any twomoments t1
and t2, where t1 < t2, there will always be a point t3 such that: t1 < t3 < t2.7
The continuity thus understood is a property of the time-line as a whole
or any of its intervals that are not individuated by an actual division.

The continuity referred to in our passage is the continuity ‘by limits’.8
It is a relation between two individuated events or processes in time.
This concept of continuity is of interest in the analysis of a causal link
between two events in a temporal sequence. Aristotle here invokes his
definition of continuity developed specifically for the analysis of change
in Ph. V . According to the series of definitions set out there, A is
contiguous (���μεν	ν) with B, if it is successive to (�#ε��ς) B and in
contact (dπτ�μεν	ν) with it (Ph. V , a). A is continuous (συνε�
ς)
with B if it is contiguous with B and the limits of A and B have become
identical and are held together (a–). Aristotle explains thatA and
B are in succession if they do not have anything of the same kind between
themselves (one could think, for instance, of numerical successions). A
and B are in contact if they have their limits together, i.e., so that nothing
(at all) is between them.The continuity involves an additional condition
of unity of these limits.

In his solution (see T (ii) above), Aristotle explores the possibility
of the cause and effect being made contiguous by the time’s continuity
‘of division’. His point of departure is the view of time as a continuum
that is potentially divisible at any point. The parts of a time-line could
be treated as continuous if they are regarded as the parts of a potential
division, i.e., when they are not individuated by an actual process of
division which marks the boundaries of events in actuality. The parts of
potential division are presumed to be in contact; moreover, they are ‘one’
because the point in time in this case can be treated as both two and one,

7 Cf. Ph. V , a.; V , a; VI , a; VI , a, ; Met. XI ,
a, .

8 Cf. Ph. I , b; III , b–; VI , a–b; VI , a; a;
b–.
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just as a geometrical point.9The actual division of time involves a certain
interruption, so that the point of division will be the actual turning point
between two processes of change. This kind of interruption imposes a
peculiar structure on the individuated temporal parts: a change over an
interval of time has no starting point but does have a point at which it
is completed.10 As a result, any actual part of time (and a single process)
is represented as an interval which is open and divisible on the left-hand
side and closed on the right-hand side.11

In T (iia) and (iib), Aristotle exploits the thesis that no continuum
can come about from the indivisibles: the indivisibles do not have their
limits as one, nor do they have their limits together, i.e., they are not
even contiguous.12The important point of this analogy (in which points,
moments, and events are jointly contrasted with sensible things) is that
successions formed in the former class cannot amount to a continuum
of any kind. In the case of geometrical limits and potential points of
division in time, the reason is that there is always a ‘stronger’ continuum
intervening between any two indivisible points of a line or duration (Ph.
VI , b–)

Thus a causal sequence does not involve the contact of limits, but, as
Aristotle tells us next, it has instead the order of succession,whosemem-
bers are consecutive (�#ε��ς). Consecutive events (while being indivisi-
ble) do not have anything of the samenature coming between them (there
is no corresponding stronger continuum of change or coming to be). If I
understand him correctly, Detel takes Aristotle’s argument to be the fol-
lowing: the continuity does not hold of coming to be because it does not

9 Ph. IV , a–, Ph. VIII , a–b; Coope (), –.
10 “The first [moment] in which a thing has changed is said in two ways, namely, the

first moment in which change has been completed (for at that point it is true to say that
a thing has changed), or the first moment at which it has started changing. That which
is called first in the sense of the end of change is real and exists (for a change can be
accomplished, and there is the end of change, which has been proved to be indivisible
on account of its being a limit); but [‘the first’] in the sense of the starting point does not
exist at all: for the starting point of change does not exist, nor does the first moment of
time in which it [started] changing.” (Ph. VI , a–).

11 In Ph. VI , Aristotle uses the term κ�νημα, in contrast with κ�νησις, to refer to a
single unit of change. Ph. VI , a–: 	Vτε γ�ρ 0 �ρ�ν	ς �κ τ)ν ν7ν 	 "p E γραμμ*
�κ στιγμ)ν 	 "p E κ�νησις �κ τ)ν κινημ�των. Cf. Ph. VI , a–. This contrast is
used by both [Philoponus] at .– and by Eustratius at .–. (γ
νεσις and
γ
νημα, .).

12 Cf. Ph. VI , cf. VI , b– and VI , b–.
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even hold of time in the sense that is required.13 But I think this might
need a qualification since time generally speaking allows for the analysis
in terms of potential division so that between any two points a further
point is conceivable. It is the actual division of time, shaped by the events
in time, that does not satisfy the conditions of continuity that are required
in order to validate the direct causal sequence from the earlier to the later
events.14

The exact force of Aristotle’s argument has been questioned by his
commentators. Most ancient commentators take Aristotle’s argument to
be against the continuity of events in time rather than against contigui-
ty,15 which they did not regard as problematic. But contiguity is a weaker
relation, and strictly speaking it might leave open the possibility for the
contiguity of cause and effect. Barnes has made an impressive case for
such a weaker relation where two events, the one a completed event A
and the other an open-ended event B, can be said to be ‘contiguous’ in the
sense that it should be possible to assume that, although the last moment
of the event A (ta) does not ‘contain’ any of the event B, any further
moment in time te (however close to ta), does contain the event B, so that
there will be no ‘time’ intervening between the two events.16 But it is not
obvious that this weak analysis of contiguity is accepted by Aristotle. He
could say that even on this analysis there is always a time intervalbetween
the end of A and any arbitrary point of B, however close to A. After all,

13 Cf. Detel (),  (ad b, a paraphrase of thePhysics arguments about continu-
um).

14 It may be relevant, too, that some ancient commentators (such asThemistius) note
the role played by phantasia in deriving the concept of the continuity of events from the
continuity of time (this has to do with the fact that time does have a different order of
continuity compared to change and coming to be).

15 So Themistius (.– W.), [Philoponus] (.–.), Anon. (.–.
W.), and Averroes. Averroes summarises Aristotle’s argument as follows: “He means two
things, assuming that the one that is in the priormoment is prior, and the one that is in the
posterior moment is posterior; and it is as though he said, the reason why the posterior
is not continuous with the prior is that the very last moment of the coming to be of the
prior thing, i.e., when it is true to say of the first that it has come to be already, is not
continuous with the moment at which it is true to say of the posterior thing that it has
come to be.

But since someone might say that since both the prior and the posterior things are
bodies, and bodies are divisible, and things that are divisible can be continuouswith each
other, as a reply, he said: and that whichwill be is divisible, but the thingwhich has already
come to be is indivisible, i.e., that which is coming to be is divisible, but the moment in
which it is true to say that it has already come to be is indivisible.” (Averroes, Comm.
magnum, B–D (Abram.))

16 Cf. also Ross ad loc.



 inna kupreeva

the concept of contact between the limits may be important in indicating
the kind of continuity that is relevant in the analysis of real events and
causal sequence, and that may be the reason why the case is explicitly
made against the contiguity of events in time, even though the key
concept in the argument seems to be that of continuity.

On the basis of this ontology, Aristotle formulates his explanation of
the kind of deductive reasoning that preserves its validity in the cases
where cause and effect are separate in time. He says:

(T) Here too (i.e., in the case of events that come about in succession)
the middle term and the first term must be immediate. E.g., A has come
about since C has come about (C has come about later, A earlier; but C
is the starting point since it is nearer to the present moment, which is the
starting point of time); and C has come about if D has come about.Thus, if
D has come about, Amust have come about; and C is the explanation—for
if D has come about, C must have come about, and if C has come about, A
must have come about earlier.

(APo. II , b–, trans. Barnes, modified)

The expression ‘things that come about in succession’ is noteworthyhere,
because it refers to an ordered succession where there is nothing of
the same kind in-between. C is immediate with respect to D, and A
is immediate with respect to C, because in the logical structure of the
explanatory account, there can be no further explanatory step between
C or D, nor between A and C. Aristotle illustrates this with an example
of a sequence of operations in house building:17

(T) In concrete terms it is like this. If a house has come about, stones must
have been cut and have come about.Why? Because a foundationmust have
come about if a house has come about; and if a foundation has come about,
stones must have come about earlier. Again, if there will be a house, in the
same way there will be stones earlier. As before, the proof is through the
middle term: there will be a foundation earlier.18

(APo. II , b–, trans. Barnes)

The validity of the oblique inference from effect to cause is grounded by
this type of causal sequence.The causal sequence is given beforehand, as a
part of a rich explanatory account of the effect.The direct inference from
cause to effect cannot be validated in the same way (despite the fact that

17 Cf. also parallel biological examples, most clearly in PA II , a–b; also PA I ,
a–; GA I , a–; II , b–; EN VII , b–, cf. EE a–
; Ph. III , a–; b–; Met. XI , b–a.

18 On the use of syllogistic terminology, see Barnes (), n..
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the rich explanatory account is the same), because the intervening factors
from outside the causal series can disrupt it and block the outcome. Only
the completed outcome shows that there has been no interruption of the
causal sequence that has preserved the order of ‘succession’ as defined
in Ph. V . Aristotle’s example of house-building should not be taken to
mean that the analysis is restricted to the cases of final causality: it applies
also in the cases of efficient and material causation. In this respect it may
be appropriate to look at two difficulties with this analysis stated by the
commentators of Aristotle, both recent and ancient.

The first difficulty is raised by Barnes, who points out in his commen-
tary that we cannot infer ‘Socrates drank hemlock’ from ‘Socrates died’,
suggesting that Aristotle thinks we can.19 But in Aristotle’s analysis the
assumption (the causal statement, ‘q because of p’) is not derived from a
given outcome (q), but is presupposed as an assumption in this further
analysis in terms of implication. As Wieland has pointed out, Aristotle’s
methodological procedure here is not a search for causes using logic as
a tool, but rather provides a means for justification, in terms of his the-
ory of deduction, of the already discovered causal relations, thereby pro-
viding the independently established explanation with a suitable logical
framework.20That the object of Posterior Analytics is not the ‘logic of dis-
covery’, but rather the logic of explanation is a common point which has
been argued in a more general way by a number of scholars including
Barnes himself; it applies in this particular analysis as well.

The second difficulty is potentially more serious. It has to do with
the question: Does Aristotle mean to deny direct necessity in causal
processes? This problem has been raised by both ancient and modern
commentators. Barnes has argued that it should be possible for us to say
that someone who has drunk a lethal dose of hemlock will necessarily
die. The same point is made in Philoponus’ commentary on GC,21 when
he says that there are things that are not necessary by themselves but are
necessarily caused by some contingent factors.

Detel has replied to Barnes’s query by distinguishing between the
two meanings of ‘lethal’: the first is ‘bringing about death’, in which
case, he says, the term is analytic and should not be treated within the
scope of causal analysis. The second is ‘conducive to death’, in which
case there remains a room for intervening factors that may block the

19 Barnes (), .
20 See Wieland ().
21 Philoponus in GC .–. Cf. p.  below.
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causal path.22 In fact this example could be accommodated by Aristotle’s
analysis of causal inference in this chapter, APo. II . Assume that the
conclusion is: ‘Hemlock causes death’, the major premise: ‘What destroys
the vital organic systems causes death’, the minor: ‘Hemlock destroys the
vital organic systems’. We can get a sound syllogism in the first figure.
The next question is whether in virtue of this we can derive ‘X will die’
from ‘X drank hemlock’. This obviously will depend on whether in this
particular case hemlock destroyed X’s vital organic systems, something
that is not to be taken for granted, because hemlock’s action could be
impeded by some counteracting factors, which would disrupt the causal
series and prevent the result from happening. In a ‘normalised’ version
of our syllogism we would work on the assumption of the subject being
a normal organism and of the action of hemlock being normal, without
in addition assuming any interfering circumstances that might cancel its
effect, such as taking an antidote etc. In the case of an individual future
event we are not entitled to this assumption, so from ‘X drank hemlock’
we can only conclude ‘X will die’ if hemlock’s action will not be prevented
by some counteraction that does not belong to this causal series. (Think
ofRasputin’smurder as an example of the casewhere reportedly the lethal
dose of potassium cyanide (KCN) did not work at all.) Thus the version
of the syllogism which can claim certainty is either ‘analytical’ (in Detel’s
suggestion), or such that the middle term has the same tense-index as
the predicative term, i.e., (following Aristotle’s analysis) when cause and
effect are treated as ‘simultaneous’, without a time lapse between the
explanandum and explanans.

.. Two Kinds of Necessity: A Distinction Indicated

In APo. II , Aristotle does not use the concept of conditional neces-
sity, but his discussion does have bearing on this concept as used by him
elsewhere. In particular, Aristotle’s discussion here indicates an impor-
tant distinction that needs to be drawn between the two senses of con-
ditional (hypothetical) necessity in the corpus. In a more familiar sense,
conditional necessity refers to the kind of necessity induced in a material
process by a final cause. In this sense, conditional necessity is opposed to
‘simple’ or ‘unqualified’ necessity that does not presuppose a final cause
and which represents another way of referring to material causation.23

22 Detel (), II, .
23 The main texts are PA I  and Ph. II .
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Conditional necessity in this case refers to the necessary conditions of
the coming to be of a given natural kind. In biological texts in particu-
lar, the term ‘conditional necessity’ expresses the fact that a certain type
of structure is ‘essentially’ necessary for a certain function: this is how
the end ‘necessitates’ the means.The ‘necessity’ which is so imparted has
to do not with the factual outcome of each individual process of coming
to be: an embryo may perish prematurely, and a house may be left unfin-
ished because of some external interference, but the coming to be or pres-
ence of the incipient proximate matter of each incomplete compound is
necessitated by the final cause to no less an extent. Hypothetical necessity
is construed as working backwards, a fronte, and contrasted with ‘simple’
necessity which works directly, a tergo. The problem that has been much
discussed is whether Aristotle recognises this latter kind of necessity as
operating in natural processes: there are important texts which suggest
that in the realm of nature, the ‘necessary cause’, or matter, is always sub-
ordinate to the final cause,24 and moreover, that ‘absolute’ necessity only
belongs to the eternal (viz. heavenly) objects.25The main contrast drawn
by scholars is between matter and purpose, and those who argue for the
existence of simple necessity in natural processes argue for the indepen-
dent causal force of matter (in this debate, ‘unconditional’ is understood
as not being subjected to teleological conditioning).

The second context in which ‘conditional necessity’ occurs has to do
with the question whether the cause which precedes its effect in time
necessitates the outcome. The ‘condition’ on which this kind of condi-
tional necessity is based is that the effect be realised. An important text is
GC II , where Aristotle argues that things that come to be are divided
into those that do so necessarily (i.e., come to be always) and those that
are contingent (i.e., sometimes come to be and at other times do not).
Simple necessity means in this case that an outcome of a given process
of coming to be does not depend on any conditions at all (i.e., cannot
be stopped by the interference of any external factors). In this context,
Aristotle suggests that all sublunary necessity is conditional, while simple
necessity is found only in circular processes, such as the circular motion
of heavenly bodies. Sometimes the two contexts, teleological and modal,
appear to overlap, as in GC II , where Aristotle illustrates the modal
distinction with the example of house-building—an example that is typi-
cally invoked in the biological corpus to illustrate conditional necessity in

24 Ph. II ; cf. Cooper (), Johnson (), Sedley ().
25 PA I . cf. Johnson (), ff.
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the causal sense, as the necessity imparted by the final cause. As a result,
the concept of ‘absolute’, unconditional necessity, or necessity a tergo, is
sometimes taken to refer to all necessity of non-final origin, and Aris-
totle’s argument against the necessity a tergo is taken to deny the causal
force to any non-teleological factors in nature.26

It seems useful to distinguish these two senses of conditional necessity:
first a non-modal sense, which refers to conditional necessity as oper-
ating in each process of change through several causal factors (so that
for each process of change we have a final cause which defines the con-
ditions of material causation, but also the efficient cause which will to
some extent rely on matter in contributing to the outcome), and second,
a modal sense, i.e., one that is based on the distinction between the nec-
essary and the contingent. APo. II  supports this distinction, because
Aristotle’s analysis here follows upon an argument covering all the four
types of cause (in APo. II ), and is to be taken as applying to all the
four cases. Thus ‘necessity’ is used in a different sense, i.e., as character-
ising the relation between the cause and effect within any type of causal
sequence.The necessity of an individual outcome is made dependent on
the validity of an inference from the earlier cause to its effect that comes
about later. This discussion shows the grounds of Aristotle’s treatment of
simple and conditional necessity in GC II .

. Conditional Necessity and Natural Cycles (GC II )

In APo. II  Aristotle outlines some problems which he considers in
detail in GC II . The main problem discussed in GC II  is whether
there is simple necessity in the coming-to-be and perishing within the
cosmos.The chapter has been regarded as controversial because it seems
to claim that simple necessity is found only in the heavenly revolutions,
while other texts (such as Phys. II  and the biological treatises) suggest it
exists also in sublunary natural processes.We have seen that the concept
of simple necessity is used by Aristotle in two different senses and in two
kinds of context. In this section, I consider the bearing of this difference
on our understanding of the discussion in GC II , while paying special
attention to the interpretations offered by ancient commentators.

26 This interpretation surfaces in some ancient commentaries (e.g., in Philoponus, on
which below), and is suggested in some modern studies (Sharples ).
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.. Some Further Problems Outlined: The End of APo. II 

Having discussed the structure of a causal sequence that validates the
conclusion from effect to cause through amiddle term, Aristotle turns to
the case of circular sequences. In the final section ofAPo. II , he speaks
of natural cycles:

(T) (i) We observe among events a sort of circular coming about. This
can be the case if the middle term and the extremes follow one another:
they must convert (as I proved in the beginning) because the conclusions
convert; and this is what being circular is. (ii) In concrete terms it looks
like this. If the earth has been soaked (A), necessarily steam came about
(B); if steam, cloud (C); if cloud, water (D); and if water came about, it
is necessary for the earth to have been soaked. But this was the starting-
point, so that things have come round in a circle: if any item is the case,
another is; if that, another; and if that, the first.

(APo. II , b–a trans. Barnes)

The overall purpose of this turn in the discussion is not immediately
obvious. In the immediate context of the argument its force is a contrast
with the just discussed linear causal sequences with a definite starting
and end-point. Such definite limits in a strict sense are not found in the
cycles. This example raises a whole number of problems. Does Aristotle
perhaps mean to relax the restriction on the inference from the earlier to
the later in the case of cyclical processes? As Detel points out, Aristotle
cannot be taken to suggest that there is a circular ‘demonstration’ of any
sort available in the case of such cycles.27 Aristotle already dealed with
circular demonstrations in APo. I  and concluded there that they are
generally impossible. However, he does mention one exception, namely
a very special and rare case in which the three terms of the syllogism
are convertible (follow upon, or are ‘counter-predicated’ of each other).28
This case can stand as far as the validity of the deductive procedure is
concerned; but the plausible real instances of such a relation are supposed
to be virtually non extant.

In our passage (T), Aristotle describes the terms of circular deduc-
tion in question as convertible, thus perhaps referring to the same rare
exception as the one he allowed for in I . We should note, however, that

27 Detel (), ad loc. Cf. Barnes () and (), suggesting that Aristotle reverts
to his own earlier view that circular demonstrations are possible (assuming that one of
the three ‘circular demonstrators’ in I  is young Aristotle). Barnes (), , suggests
that ‘Aristotle toyed with the idea of representing the natural cycles of GC II  by means
of circular demonstrations’.

28 APo. I , a–; see Smith ().
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this kind of mutual predication differs somewhat from the one licensed
in I  in that here Aristotle is talking about the G-terms and not the B-
terms as in the earlier discussion; i.e., his subject is particulars rather
than essential explanantia and explananda, and this makes a difference.
This difference is underscored by the fact that in the current example the
particular explanans and explanandum are always separated by a time
interval: air cannot be simultaneous with the water it comes from. The
example of elemental transformations is thus special in that, for the ele-
ments, we do not have a B-version of deduction, i.e., qua B-terms, the ele-
ments are not convertible in a strict sense: air is not water, but becomes
water as a result of transformation. This raises some problems about the
ontological status of the elements that are represented by convertible G-
terms.

The example of elements is adduced to illustrate the kind of deduction
that might be different in form from the one discussed in b–:
in these transformations it does not matter what term is chosen as the
starting point of reasoning. It is worth pointing out that the force of
this illustration is not made explicit by Aristotle, and perhaps we should
be careful not to seek to disambiguate it too soon. In particular, we are
not warranted in thinking that this case must constitute a breach of the
analysis of causal deduction stated earlier. A weak reading of the example
is possible if we parse the cycle into regular three-term deductions.
Then every such deduction would still contain three (convertible) terms,
and proceed from the starting point of reasoning (i.e., the realised effect
of a given transformation) to its end-point (the starting point of this
partial transformation) via themiddle term. A strong reading, according
to which this example would constitute a case of circular demonstration,
is not suggested by the text,29 although the problem is clearly flagged, and
the possibility is not ruled out. It seems that in this chapter the example is
cited to highlight the problem, and that Aristotle deals with it elsewhere,
namely inGC II . His remarks that follow upon this discussion in APo.
II  sound rather general; his wordingmaywell be deliberately chosen so
as to leave room for a not-too-strong reading of the illustration. Aristotle
says:

(T) Some things come about universally (they either are or come about
in this way always and in every case), others not always but for the most

29 As Detel () points out, Aristotle here avoids the use of the terminology of
‘demonstration’.
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part—e.g. not every male man has hair on his chin, but they do for the
most part. In such cases the middle term must also hold for the most
part.

(APo. II , a– trans. Barnes)

Notably, there is no example of things that come about in this way always
(but it will come up in GC II ). The claim that the middle term holds
for the most part seems to involve some sort of a weighted quantifica-
tion procedure over the individual causal sequences considered in this
chapter, i.e. those with uncertain outcome. It is unclear whetherAristotle
has in mind any particular mechanism of quantification.30 What seems
important, particularly in the light of this example, is that the operation
of ‘simple necessity’ understood in the sense of material causality has its
way ‘for the most part’, i.e. not in virtue of ‘simple necessity’ understood
as an absolute necessity of an outcome. This example again indicates the
distinction between the two senses of necessity.With this in hand, we can
look at the argument of the GC II .

.. Necessity in GC II : Aristotle
and His Ancient Commentators

The main problem discussed by Aristotle in GC II  is whether any-
thing comes to be of necessity or whether everything that comes to be is
contingent. Already its first formulation shows that it arises fromAristo-
tle’s interest in the natural cycles.The logical structure of these cycles is of
the kind described at the end ofAPo. II .Themain argument of theGC
chapter also displays a number of parallels with the argument of theAna-
lytics: the questionAristotle asks and goes on to discuss is whetherwe are
justified in deriving the necessity of the effect (or a later outcome) from
the existence of the cause if the cause (or an earlier event) is regarded as
a necessary condition of this effect (later event):

(T) () Granted that the coming to be of something earlier is necessary
if a later thing is to be, e.g. if a house, then foundations, and if foundations,
then clay, does it follow that if there have come to be foundations a house
must necessarily come to be?

() Or can we not yet say this, unless it is necessary simpliciter that the
latter itself come to be? In this case, if foundations have come to be, it is
also necessary that a house come to be; for such was the relationship of the
earlier thing to the later, namely, that if there is to be the latter, necessarily
there will be the former, earlier thing.

30 For discussion of the meaning of ‘for the most part’, see Mignucci ().
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() If, accordingly, it is necessary for the later one to come to be, it is
necessary also for the earlier one, and if the earlier one comes to be, it
is accordingly necessary for the later one to do so—but not because of the
earlier one, but because it was assumed that it was necessary it should exist.
So in those cases where it is necessary for the later one to exist, there is
conversion, and it is always necessary, if the earlier has come to be, that
the later should also come to be. (GC II , b–, trans. Williams)

The example used in () is the same as in APo. II  b–; notably,
it is not an example of a cycle, but of a linear causal sequence which
grounded the oblique inference from effect to cause. Aristotle approaches
the modal problem of necessity by re-stating the question resolved in
the Analytics: given that (i) q → p and (ii) p, does it follow that (iii) q
comes to be of necessity?The necessity mentioned here does not need to
be rendered as a modality of p: the question is about the logical form of
inference; its solution does not depend of whetherwe prefix the operator
of necessity to (i) and (iii).

In () Aristotle sketches a solution which is then stated in a somewhat
different form in (). The solution involves postulating the necessity of
the later outcome of an earlier event. Formalised proof would look like
this:

(i) ®q
(ii) q→ p,

Hence,
(Δ) p→ q (supplying steps (iii) ®q→ q; (iv) q ((i),(iii)); (v) p ((ii),

(iv))).

The necessity of inference in the conclusion is not modal, but deductive:
it is shown that it is properly derived from the assumptions. In other
words, the deduction (i) q; (ii) q → p; (Δ) p → q would also be valid;
and a more general case (i) q*; (ii) q* → p*; (Δ) p* → q*, where the
asterisked letters stand for metavariables running over modal and non-
modal atomic sentences.

In () the assumptions seem to be, from generalised version:
(i) ®q
(ii) ®q→ ®p;

Hence,
(Δ) ®p→ ®q.

The conclusion says that in the processes in which the later is necessary,
the earlier is also necessary, not by itself but by conditional necessity
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operating a fronte, as a condition of an outcome which is necessary by
itself. From arguments () and () it is clear that conditional necessity
represented in two conclusions has a deductive nature, even though in ()
both the antecedent and the consequent have modal operators.

But there is also a question about the nature of the simple necessity
of the outcome, postulated as the first premise (®q) in both arguments
() and (). Aristotle in fact goes on to show that such necessity can
accrue only to the things whose coming to be has a cyclical pattern, and
of these only heavenly bodies possess the simple necessity of coming to
be because only this type of cycles involves continual repetition of the
same pattern with the same individuals. The concept of simple necessity
referred to here clearly differs from the concept used to describematerial
necessity operating in natural processes.HereAristotle speaks of the kind
of natural necessity that could validate the deduction of an outcome from
its antecedent, as in ®p → p, only stronger, validating an conditional of
the form: ®p→ q. Most processes do not have this kind of necessity; only
the phenomena of heavenly rotation have guaranteed outcomes for any
earlier state of affairs.

Aristotle’s argument for circularity is constructed as a refutation of
other options, namely finite generation and infinite generation in a
straight line.

The former option is ruled out because it lacks one essential attribute
of necessity—the provision of eternity. Aristotle illustrates this case with
house-building example which previously served to illustrate the neces-
sity of the oblique inference from effect to cause when the effect has
been realised (GC II , b–). Here Aristotle emphasises that the
effect does not possess simple necessity. The reason he gives is that this
kind of effect does not possess eternity: eternity is a required attribute of
necessity.31The notion of eternity he uses deserves some attention.This is
not just a provision that the number of future instances of house-building
is infinite, or that house-building as an activity will never cease—as it
probably will not, on Aristotle’s view of the permanence of the human
species. It includes a stronger requirement of continuous recurrence in
the same order, so that the eternity should be realised in a continuous
series of individual processes of coming-to-be which follow upon each
other. Such are processes in nature, where there can be no gap between

31 τ! γ�ρ �� �ν�γκης κα. �ε. \μα (b). As Philoponus’ commentary says, \μα is
to be understood as ‘the same’ (.). This is the emphasis of the discussion of simple
necessity, rather than its lacking any conditions at all (so Sharples (), ).
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the two comings-to-be, in the sense that each one presupposes another
one upon which it follows and provides a condition for its possible suc-
cessors in the series.32

The next part of the argument deals with the second option, proving
that simple necessity cannot be realised in an infinite rectilinear series, i.e.
open series, where each member is followed by a different one without
significant repetitions. Such series, being unlimited, would seem to be
able to accommodate the eternity or permanence required by simple
necessity. But this is not the only condition of necessity in a required
sense. Aristotle is looking for a kind of structure that would satisfy the
conversion,whereby q*→p*would entail p*→ q*.Thiswould be allowed
by the case where q is necessary per se, i.e. q (or ®q, depending on the
version) could be added to the set of assumptions, giving {q*→ p*, q*}, to
derive p* → q*. Such a structure is not available in an infinite rectilinear
(i.e. non-recurrent) series. The reason is that in the open series q will
itself depend of somemember different from the previous sequence, e.g.
r*, such that r* → q*, that on some further, e.g. s*, s* → r*, etc. So to get
the required derivationwewould have to include in our set of premises all
those further antecedents: this would make it infinite. As Aristotle says,

(T) If, then, it proceeds to infinity downwards, it will not be necessary
simpliciter for this (one of the later ones) to come to be, but only condi-
tionally; for there will always have to be some further thing in front of it
on account of which it is necessary for it to come to be; so, given that the
infinite has no principle, there will be no firstmember on account of which
it will be necessary for it to come to be.33

(GC II , b–, trans. Williams)

It has to be pointed out that this kind of infinite structure does not
preclude the existence of conditional necessity operating a fronte. It is
perfectly legitimate to take a completed section of this series which
begins with a cause and ends in its effect, and conclude from the effect
to the (earlier) cause. But this will not give us simple necessity in the
sense required by Aristotle, because this derivation will account only for
this individual case, but not for the permanence of this outcome in a
continuous series.

32 This is how the scope of investigation has been described at the start of the chapter:
τ� �#ε��ς 5ν κα. γιν�μεν	ν τ�δε μετ� τ�δε Yστε μ* διαλε�πειν (a–b).

33 Ε< μ2ν 	Tν ε<ς $πειρ	ν ε;σιν �π. τ! κ�τω, 	 κ 'σται �ν�γκη τ)ν �στ
ρων τ�δε
γεν
σ"αι dπλ)ς, �λλ’* �� �π	"
σεωςN �ε. γ�ρ 4τερ	ν 'μπρ	σ"εν �ν�γκη 'σται, δι’ /
�κε+ν	 �ν�γκη γεν
σ"αι. GΩστ’ ε< μ� �στιν �ρ�* τ	7 �πε�ρ	υ, 	 δ2 πρ)τ	ν 'σται 	 δ2ν
δι’ / �ναγκα+	ν 'σται γεν
σ"αι. * �λλ’ EWF1J1 Alexander (presumably on the basis of
Quaest. II , III ) �λλ’ 	 δ LHV Philopc �λλ’ 	 κ Μ. Cf. p. n below.
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This part ofAristotle’s proofwas founddifficult by commentators, ancient
andmodern.Alexander of Aphrodisias apparently gave two explanations
of the arguments whichwere known to his school.Quaest. II  has a title
‘Explanation of a passage from the secondbook ofAristotle’sOnComing-
to-Be and Passing Away, differing from that in the commentary on it’.34
In this treatise, Alexander reconstructs Aristotle’s argument as follows:

(T) If [i] it were shown that it is only 〈in〉 those cases where what is later
is of necessity that ‘if what is first, of necessity what is later’ is true, and [ii]
in the case of coming-to-be to infinity that which is later is not of necessity,
because it does not even come to be the same; [then] [iii] neither would
anything before that which came to be last come to be of necessity without
qualification, [iv] because the things that precede the final [member of
the series] only derive necessity without qualification from the end if this
comes to be of necessity without qualification. (.–, trans. Sharples)

In [i] Alexander seems to give a modal version of the main result ofAPo.
II , which was that an inference from the earlier cause to the later
outcome is valid only when the outcome has occurred. There we had
p→ q true if (i) q because p; (ii) q, via (iii) q→ p.Herewe have ®(p→ q) if
(i) q presupposes p; (ii) ®q; via something like (iii) ®q→ ®p. Here it is the
validity of a modal inference that is in question, hence the requirement
that the later outcome be necessary, not just true.35

In [ii], Alexander apparently is trying to capture the lack of regularity
in an infinite linear series. It is not entirely clear from our text what he
means by ‘never coming to be the same’. The possibilities include: (a) a
series with no type or token repetitions at all: this will make the point,
but is too strong; (b) a series with type but not token repetitions,36 with
two versions: (b’) type-regular sequence constituted by different tokens;
(b”) a series of random type-repetitions instantiated by different tokens.
Now, (b’) can hardly be Alexander’s choice: inQuaest. III , as we shall see
shortly, he considers this to be a weakened variant of cyclical pattern; this
would not be a clear example of rectilinear infinite series. (a) would be a
clear refutation, perhaps too strong, but conceivable, particularly given
that Aristotle himself uses something like this in his proofs of circular
character of elemental transformations inGC II , where he uses different
letter characters for different elements to illustrate the (refuted) hypothe-
sis of linear infinite change (see Appendix  and ). But in fact (b”) would

34 .– Bruns; trans. Sharples.
35 On Alexander’s commentary on APo. in general, see (Moraux) .
36 Along the lines of Sharples’s suggestion, Sharples (), n. .
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suffice to make the required point, namely, that in this sequence later
outcomes do not possess necessity. The reason is precisely the random
character of the series in question which does not allow us to assume
a regular completion of each ‘minimal’ causal sequence 〈p; q〉. In APo.
II , the inference from the earlier cause to its later effect is not logically
true because there can be an instance when the antecedent representing
cause is true and the consequent representing the effect false. In this case,
the inference will not be necessary even if its one non-modal instance is
true because the necessity requires that it be true always.37

The conclusion [iii] is that there is no simple necessity in this kind of
infinite series. A couple of lines down, Alexander explains that later out-
comes (the right hand-side members of successive causal pairs 〈p, q〉)
in such series can possess conditional necessity insofar as they them-
selves are necessary conditions of the outcomes already completed. Here
Alexander uses the notion of simple and conditional necessity in the log-
ical sense, borne out by the analysis of ‘causal’ deduction in the Analytics
chapter. The thesis he attributes to Aristotle is that direct necessity from
cause to effect does not obtain except in the circular processes for logical
reasons. That this is his interpretation of the main claim of GC II  is
clear also from his analysis in Quaest. III , which does not differ in its
main points fromQuaest. II .

The thesis attributed to Aristotle at several points in Philoponus’ com-
mentary seems to be rather different. The composition of Philoponus’
GC commentary is complex and the authorship of different arguments
possibly varies. In GC is considered to be one of the earliest writings by
Philoponus; technically, it is a set of notes taken in Ammonius’ semi-
nars. Ammonius, himself an original thinker, makes ample use of the lost
commentary by Alexander, which Philoponus also might have consulted
when writing his notes. Philoponus sometimes registers disagreement
with his master’s argument and adds his own comments to his reports
of Ammonius’ discussions.38 The commentary on GC II  is an exam-
ple of such a ‘layered’ discussion: we have the main interpretation which
must have been stated by Ammonius, and a number of brief interjections
which could be by Philoponus himself. The main interpretation is given
twice, with minor differences: in the theôriawhich forms a preface to the

37 One could draw a parallel with a modern semantic definition of necessity in modal
logic as truth in all possible worlds; of course, Aristotle’s ‘possible worlds’ have rather
unusual constraints, but the basic type of justification seems to be similar: in a modern
case, truth in all possible worlds; for Aristotle, the infinite set of convertible instances.

38 For a more detailed survey of the composition of this commentary see Kupreeva
(), –.
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whole chapter and in the discussion of the text of Aristotle’s argument.
The author argues that neither simple nor conditional necessity is possi-
ble in the infinite linear regress:

(T) For if (a) necessity simpliciter is this: when upon that which is first,
when it [already] exists, what is posterior of necessity follows, having
necessity due to its own nature, and [if] (b) it is not possible to assume
the first and the posterior in the infinite, it is manifest that (c) in this case
there will be no necessity simpliciter. (d) But nor [will there be necessity]
ex hypothesi, as he says,39 which was: ‘if what is posterior, then of necessity
also what is prior’. If, therefore, there is no prior and posterior in an infinite
straight line, then not just necessity simpliciter is not there in it, but nor is
there necessity ex hypothesi, for the same reason.40 (.–)

The argument is that because there is no first and last member in an infi-
nite series as a whole, it is impossible to speak of a relation of prior and
posterior in a proper sense, and therefore the definitions of conditional
and simple necessity (understoodhere as necessity operating between the
earlier and the later) do not apply. It is not clear to what extent this argu-
ment depends exclusively on the crucial reading of line b in Aristo-
tle’s text that was accessible to the source of this argument in Philoponus’
commentary (perhaps Ammonius).The theôria version of the argument
contains an additional reason in support of the impossibility of condi-
tional necessity:

(T) For it is generally impossible that anything could have come to be
in the infinity. For each of the things assumed as having [so] come to be
has an infinite distance from the beginning, such that it would have been
impossible for this thing to traverse it and end up at the point at which it
would have come to be. (.– = (ad)–(ae) in Appendix  below)

This reasoning shows a number of parallels with the discussion of
Aristotle’s proof of the cyclical pattern of elemental transformations in
the commentary on GC II  (see Appendix , ). The point of drawing
this parallel would be to deny the linear, non-cyclical pattern in the
natural processes. This point seems to be picked up in the objection to
the described interpretation of Aristotle’s argument against infinite series
stated by Philoponus:

39 This shows that the text of b that the author has is �λλ’ 	 δ’, cf. p. n
above.

40 This is the version in the comment ad loc.The version in the preface to chapter con-
tains separate arguments for the ‘ascending’ and ‘descending’ regress, showing, respec-
tively, that there can be no first member among the antecedents and no last one among
later outcomes, with the same conclusions about the impossibility of both simple and
conditional necessity in an infinite straight line (see Appendix ).
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(T) [, ] But we should realise that the argument like this apparently
is not well formed to reach its goal.41 For if (i) someonewanted to eliminate
an infinite straight line and said that nothing can come to be in an infinite
straight line, since everything that comes to be comes to be for the sake
of some end, but every infinite thing is42 without an end, he would say
something that is both true and irrefutable (for there can be no infinite
straight line at all). But if (ii) he assumes an infinite straight line, and since
the infinite iswithout a beginning andwithout a limit, he says that on it, it is
impossible for the second to followupon the first of necessity, his argument
will not be plausible. (iii) For although there is no beginning and no end,
there still is succession and the coming to be of this after this. In this way,
at any rate, Aristotle while saying that time has neither beginning nor end
still says that succession and the first and the second are observed in it.43 So,
as far as Aristotle’s claims are concerned, necessity will not be eliminated.

(.–)

The authorship of this objection is not entirely clear; but Philoponus
himself is a very likely candidate. This objection is a one-off criticism
of the weak points of the twice-repeated main argument, and does not
seem to start a new line of argument.44 Philoponus endorses the view
that no process in the world can have an infinite regress as its model
because of the teleological causality by virtue of which there must be
an end to each process. But he points out that once the infinite straight
line is assumed (perhaps for the purposes of analysis), we can speak of
things being prior and posterior in a linear order, and earlier and later in
time (the time represented in its totality by an infinite straight line). He
shows no awareness at all of the analysis of the kind given by Alexander,
nor of a different reading of Aristotle’s text.45 It is possible that he took

41 .: μ* κατωρ"ωμ
ν	ν: i.e. there is an ambiguity in the statement of the argu-
ment leaving open the possibility of a reading on which the argument is either not valid
or not sound. Cf. Philop. In GC . where κατ	ρ"	7ν is opposed to �μ#ι1�λλεσ"αι
(cf. Vitelli’s Index verborum s.vv.).

42 ., reading 'στιν instead of ε;ναι as Vit. suggests in apparatus.
43 ., : Ph. IV  (on definition of time); Ph. VIII , VIII  (on time being

infinitely divisible).
44 This is characteristicof several departures from themain line of the argument in the

commentary; inKupreeva () n, I suggest that thesemight bePhiloponus’ <δ�αι
�πιστ�σεις, against Sharples (), n who treats the whole passage as a part of
the ‘mainstream’ argument which he attributes to Philoponus. I believe that tracking the
difference between this objection (T) and the preceding argument (T), apart from
its being in order for mere pedantic reasons, can allow us to trace a common position
behind some of these objections.

45 There is a tantalising question of the role of Alexander’s commentary in Philoponus’
commentary on this chapter. From reference at . it is clear that it has been consulted
in some way, either by Ammonius or by Philoponus, but it is unclear what different



causation and conditional necessity 

the concept of conditional necessity used by Aristotle in the sense of
hypothetical necessity imparted to the process by its final cause. In the
commentary on b–, after the explanation of Aristotle’s thesis that
direct necessity between the earlier event and its later outcome obtains
only if the outcome is necessary simpliciter, we find a long objection
based on the examples of natural processes whose outcomes, the author
says, are necessary, even though they are not necessary simpliciter:

(T) But it will seem that many facts are in conflict with Aristotle’s ar-
guments. For we see that many among natural things, generable and per-
ishable, of those that necessarily follow upon certain things that have
preceded them, have the necessity of coming to be not because of them-
selves but because of the things that have preceded them, e.g. upon starva-
tion, emaciation follows of necessity, not because it by itself has necessary
coming to be, but because of the starvation that has preceded [it]. For ema-
ciation does not come to be out of necessity by itself, but when starvation
has preceded. In the same way, too, when much has been eaten, beyond
the capacity to digest, slow digestion will follow, not because of itself, and
after a blow [inflicted] upon a fleshy part a weal will follow, not because
of itself, but because of the blow, and after water has been poured over the
earth mud will follow out of necessity, not because of itself. And there are
many other [cases] where the second follows upon the first of necessity,
not because of itself, but because of the first.

And neither is this always convertible: for it is not the case that if [there is]
slow digestion, then always too much has been eaten, but this happens to
come about also because of worries, insomnia and other causes; and upon
killing death follows of necessity, however, it is not the case that if there is
death, killing has also preceded. (.–)

These objections have been considered in the first part of the paper (see
p. n above). Underlying is the view of simple necessity as operating
independently from any teleological factors in a narrow sense, not the
simple necessity in a logically precise sense required by the analysis of
causal nexus in APo. II  and GC II . There is no reply to these
objections in the commentary.Moreover, as we have seen, the objections
seem to persist in modern scholarship. And even though they can be
partly answered by this clarification of Aristotle’s project in these two
texts, there still remains a question about the relation between themodal
simple necessity in logic and the necessary patterns in natural processes.

interpretation of Aristotle’s argument it offered (cf. p. n above) and whether it
influenced the ‘main’ argument of Ammonius/Philoponus.
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.. Necessity in Natural Cycles?

As we have seen, in APo. II  Aristotle uses the example of elemen-
tal transformations as a tentative illustration of the type of counter-
predication among the terms that is required to validate the deduction of
the later outcome from the earlier cause. In GC, we find a discussion of
all the three main types of cycle found in Aristotle’s physical corpus: ele-
mental transformations, biological reproduction, and heavenly rotation.
Only one type (heavenly rotation) is shown to be an adequate model for
the deduction of the later outcome from the earlier state of affairs.

The cyclical pattern is essential for elemental transformations. Ear-
lier in GC II, Aristotle provides a detailed argument which involves a
refutation of a ‘linear infinite’ model for these transformations. In GC
II , Aristotle constructs the notion of an element (‘simple body’) that is
constituted by a pair of elemental qualities, so as to arrange for mutual
transformations between the elements based on the exchange of elemen-
tal qualities (which are two pairs of contraries).46 InGC II , he describes
three different paths of transformation, all based on the same principle of
prevalence: two opposite qualities, hot and cold, constituent of two differ-
ent elements, exercise their action upon each other: the greater intensity
of action (which depends on themass of respective elements) determines
the direction of transformation.47 So, in the case of elemental transfor-
mations, the role of cyclical pattern is not to establish a definitive path
matching the logical concept of necessity. On the contrary, contingency
of the outcome of each elemental ‘reaction’ seems to be an important
result of this proof. Nonetheless, inGC II , a particular type of elemen-
tal transformation is considered as a candidate for some sort of sublunary
necessity:

46 This arrangement is not equivalent to a demonstration of each element from every
other one: the commentators understand this correctly when they emphasise that the
elements are not the elements of each other, but of all other things, cf. Philop. In GC II ,
..

47 () The fastest one follows the order of subsequent transmission of the active σIμ-
1	λ	ν; when less fire is overridden bymore air, and the resulting air is overcome bymore
water, and the resulting water is overcome by more earth: (hot+dry) + (hot+moist) +
(cold+moist) + (cold+dry)—〉 (cold+dry). () The second way consists in the simulta-
neous transformation of the two qualities into their opposites: hot+dry ⇔ cold+moist;
hot+moist⇔ cold+dry. () The third way consists in the transformation of the two non-
neighbouring elements into the third one by removing one quality in each of the initial
agents: (hot+dry) + (cold+moist)⇔ (dry+cold) + hot + moist.
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(T) () If that which is moved in a circle moves something continually,
the movement of these things must also be in a circle. For example, the
locomotion above it being in a circle, the sun moves in this way, and since
it moves in that way, the seasons because of it come to be in a circle and
return upon themselves, and since these come to be in this way, the things
affected by them do so in their turn.

() Some things, then, are obviously like this; water and air, for instance,
come to be in a circle, and if there is a cloud it is bound to rain and if it
rains there is bound also to be a cloud. Men and animals, on the other
hand, do not return on themselves in such a way that the same one comes
to be again (since there was no necessity, given that your father came to be,
that you should have come to be, only that he should have, given that you
did), and it seems that this coming to be is in a straight line.

() Why is there this difference? This again is where the investigation
begins: do all things return on themselves in the same way, or not, but
rather some in number and some only in form? It is obvious that those
whose substance, i.e. what is moved, is imperishable will be the same in
number, since movement follows the thing moved, but those whose sub-
stance is, on the contrary, perishable, must necessarily return on them-
selves in form, not in number. That is why water from air and air from
water is the same in form not in number; but if these too are the same in
number, still they are not things whose substance comes to be, the sort,
namely, that is capable of not being.

(GC II , b– transl. Williams)

Having drawn a distinction between the things that move in a circle and
the oneswhose coming to be is in a straight line () Aristotle cites the ele-
ments as an example of the former class versus biological species whose
reproduction, it is suggested, follows a linear, non-recurrent pattern
(). In (), he introduces a further distinction, between the individual
recurrence and the recurrence of species. In the light of this distinc-
tion, it seems, both elemental and biological cycles can be considered
in two ways, namely, at the level of species and at the level of individu-
als. However, Aristotle does not say here that the recurrence of species in
biological reproduction has necessity.This generalisation is proposed by
Alexander of Aphrodisias in Quaest. III .

(T) (a) Someone might raise the difficulty whether the consequence ‘if
what is first, [then] also what is later’ is true of the things that come to be
in a cycle and return again. Well, this consequence is true of the things
that are brought about in a determinate fashion by the bodies that move
in a circle. If the winter solstice, [then] also the [spring] equinox, and if
the [spring] equinox, [then] also the summer solstice, and if the summer
solstice, [then] also the [autumn] equinox, and if this, the winter solstice;
and 〈also〉, if winter, [then] also spring, and if spring, summer, and if sum-
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mer, autumn, and if autumn, winter again. And in the case of the things
mentioned first [i.e. the solstices and equinoxes] the ordered sequence is
determinate and permanent and is never retarded or advanced, because
the sole cause of the being and ordered sequence of these things is the
movement of the primary [i.e. heavenly] bodies, nothing else contributing
towards it; and for this reason it is possible in the case of these things to
determine the time, too, and say [not only that they will be of necessity,
but] when they will be of necessity.

(b) But summers and autumns and winters no longer possess determinacy
in a similar way, although they come to be in a cycle and they too them-
selves follow on the motion of the eternal [bodies], because matter too
contributes to their coming to be, being affected by the movements of [the
eternal bodies]; and since [matter] does not in every respect, in the way in
which it is affected, follow the movements and revolutions of [the eternal
bodies] in a similar way, [for this reason the seasons] are not determined
in the individual details of the way in which and time at which they come
to be] in the same way [as are the solstices and equinoxes].

(c) And indeterminacy is still more [present] in those things that need
more things to contribute to their being; and among these is the coming
to be of living creatures. And for this reason it is true of them, [speaking]
generally, that each of them is everlasting as regards the species (and the
cause of this [eternity] is the revolution of the divine [bodies]), but [as for]
the coming to be of individuals, in the case of which the cause from the
proximate efficient [causes] has the greatest influence, of these ‘if what is
first, [then] of necessity what is later’ is not true, but ‘if what is later, [then]
of necessity what precedes it’ is true. (.–, trans. Sharples)

Several points made by Alexander are important for understanding the
force of Aristotle’s analysis of necessity. Alexander combines in one pic-
ture the causal role played in the generation and corruption by heavenly
bodies andproximate sublunary causes.The somewhat paradoxical result
of this combination is that in the grand schemeof things, on the ladder of
being (from the sublunary to heavenly processes) the increasing role of
necessitation a tergo is accompanied by the diminishing causal, explana-
tory link between the successive processes in question.Theonly pure case
of such necessity properly speaking is that of heavenly rotations. But dif-
ferent stations of heavenly bodies do not cause each other qua individual
events, they are only co-ordinated with each other, and that coordination
possesses necessity. As Alexander says, solstices and equinoxes do not
cause each other, but have one, to a certain extent common, cause.48 The
greater the causal import of proximate causes, the less the ‘necessitation’

48 Notably, Averroes makes this remark in his commentary on APo. II  in his
discussion of the last part of the chapter, to do with universal coming to be.
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between the elements of a series. Necessity and causation seem to get an
epistemological reconciliation at the expense of the ontological split.The
recurrence at lower levels (seasons corresponding to the level of elements
(b), and biological reproduction (c)) is less determinate, although the
role of causal nexus between the processes in one series is much more
tangible. Wemay recall at this point Aristotle’s claim in APo. II  that in
some cases the middle term holds ‘for the most part’.

Further, according to Alexander, matter is the factor of indeterminacy
in the sublunary realm, i.e. matter is responsible for the fact that the
regular pattern of recurrence can be violated. So, the necessity induced by
material causation is shown to have a source distinct from that of logical
necessity.The regularity ‘for the most part’ is thus a result of a combined
action of two kinds of necessity, and this result by itself does not possess
necessity strictly speaking in either the first or the second sense. One can
see the metaphysical significance of this result, both in Alexander’s own
discussion of the problems of determinism and in the later Neoplatonic
discussions of the hierarchy of principles. It is important to note once
again that the starting point and the outcome of Alexander’s discussion
are closely related to the problemAristotle discussed by Aristotle in APo.
II  and the method of that discussion.

Appendix

. Philoponus In GC II , .– (second version of reconstruction
of Aristotle’s argument)

(i) To [things] thatmove in an infinite straight line necessity simpliciter will
not belong because we say that necessity simpliciter is where the second
follows upon the first of necessity,49 but in the case of infinity, there is no
prior and posterior,50 for it is without a beginning and without a limit.51
For (a) it is not possible to assume necessity simpliciter in the case of

49 .–: p→®q, but from the argument (ia) below it is clear that the intended
logical formof this is®(p→q), because the necessity simpliciter is supposed to be imparted
by p to q. Aristotle’s idea of simple necessity does not necessarily include the condition
of its being imparted. But in minimal modal logic, the claim ® (p→q)→ (p→ ®q) is not
valid, and in order to get ®q from valid ® (p→q)→(®p→®q) we need to assume ®p.

50 .: τ! πρ)τ	ν κα. τ! &στερ	ν, can be taken in either temporal or causal sense.
51 .: $ναρ�	ν γ�ρ κα. �περ�τωτ	ν: κα� is treated by our commentator here

not as epexegetic, so that �ρ�� is understood as π
ρας (as it is correctly explained by
Alexander in his exegesis of b–, Alexander, Quaest. II , . Br., cf. Joachim
ad loc., Sharples (), ), but as a real conjunction.
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past events, so as to say that because of the first that which came to be
second followed: (aa) for it is totally impossible to assume the beginning
and the first of infinity.52 (ab) But if it is not possible to assume the first,
the second will not be there either. (ac) Hence, nor will there be necessity
ex hypothesi.53 (ad) For it is generally impossible that anything could have
come to be in the infinity. (ae) For each of the things assumed as having [so]
come to be has an infinite distance from the beginning, such that it would
have been impossible for this thing to traverse it and end up at the point at
which it would have come to be.54 This, then, is the case with past events.
In a similar way, (b) in the case of future [events] necessity simpliciter is
impossible in infinity: for there is no ‘posterior’ in infinity.55 Hence it will
not be possible to say that if this came to be, that which is posterior will
follow. Thus, it is clear from this that necessity simpliciter does not belong
to things that move along a straight line in infinity.

. Aristotle,GC II , b–a

That it is not possible to proceed to infinity … can be shown from the
following. If the next move of F, i.e. fire, is to change into something else
(and not turn back), e.g. into X, there will be a contrariety between fire
and X other than those mentioned, because by assumption X is identical
with none of the group EWAF. Let G belong to F, B to X. G will belong to
all the group EWAF, since they all change into one another (this, however,
ought not at this stage to be taken as proved). But so much, at least, is
clear: if X in its turn is to change into something else, another contrariety
will belong to both X and F, i.e. fire. Equally, it will always be the case
that as a new member is added to the series a contrariety attaches to the
previous members, so that if the series goes on to infinity the number of
contrarieties which attach to a single member will also be infinite.

In this case it will not be possible for anything either to be defined or to
come to be; (i) for, if it is to be one from another, it will be necessary for
that many contrarieties to be gone through, and still more. So there will be
some things into which there will never be change. (ii) This will happen if
the number of intermediate stages is infinite, and this will necessarily be
the case if the elements are infinite in number. (iii) Again, there will be
no change from air into fire if there are infinitely many contrarieties. (iv)
Furthermore, everything will come to be one.

52 .–.
53 .–: this possibly reflects Aristotle text at b–; Bruns, followed by

Sharples, takes this to be an evidence that Philoponus is committed to the view that there
can be no hypothetical necessity on an infinite line, but this may in fact be a view of his
source (see p. n, p. n above).

54 The argument (ae) differs from the preceding one in understanding infinity as
infinite divisibility. Cf. the argument in GC II  against the view that elements could be
infinite in number in the following text (Appendix ).

55 ..
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(This proof presupposes that by ‘change’ we understand the change of any
arbitrary element into any arbitrary one.The methodological role of these
proofs is to back up the selection procedure by which the four elements
were established in GC II , showing the advantages of this system and
the disadvantages of the alternative systems. This point is underscored
by Philoponus who argues that any change among the elements will be
impossible if change is taken to be an asymmetric relation.)

. Philoponus In GC .–
But it is best to understand this argument in this way, as elaborating the
theorem per se, in its own nature, rather than as continuous with the
preceding argument. (a) For if you say that (i) F changes into X and (ii) X
neither turns back to F, nor changes [into it] then (iii) X has no contrariety
in relation to F. (iv) For had it had one, X would have been liable to change
into F; (v) it follows that it will be the same [as F]. In this way going through
the sequence [of elements], you will prove that all [the elements] are the
same with one another. (b) But if someone says, ‘I have assumed this very
thing in the beginning, that these, F and X, have contrariety in relation to
one another, just as I assumed that F changes into X’, I will say to him: ‘This
very contrariety that you assumed you yourself are destroying when you
say that X no longer changes into F. And in this way, in general, having
assumed that the [elements] above do not change into the ones below you
destroy their contrariety which you assumed in the change of every one in
relation to the following one. And the contrariety having been destroyed,
all will be the same with each other, as he has reasonably concluded.’

(The two assumptions attributed to the proponents of linear change are:
(i) F changes into X; (ii) X does not change into F. From this, our author
concludes (iii) X does not have a contrariety with F (conclusion explicated
in (iv)). (v) follows from the fact that X has no contrariety with F. The
author seems to assume that relation ‘has contrariety with’ is asymmetric
either, so that while F may have contrariety with X, X does not have
contrarietywith F, and thereforemay be considered as ‘the same as’ F. ‘Is the
same as’ thus also may lose its symmetry in this interpretation (although
this is never explicitly stated).)
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phie médiévale, Bibliotheca , Leuven.
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Abstraction, xx, xxi, –, , see
also Induction

Analysis, xv, 
Art (technê), xxi, , – and n ,

–
Awareness, , 
Axiom, ff., –

Belief (doxa), –, –, , 

Cause/causation, ix, xvi, xxii, xxiii,
, , , , –
Aition vs. aitia, –
Efficient, , 
Final, xxiii, –, , 
Humean, xxiv, –

Christianity, xii, xv, xxi, xxi, xxiv, ,
, , –

Cognition
Faculties/capacities of, xxi, ,

–
States/dispositions of, , , ,

, n
Collection, –
Common notions, , 
Concept

As image, , , –, , 
Concept formation, ix, xx, –
Exactness of geometrical, –,

–
Later-born (hysterogenes), xx, –


Mathematical,  and n–,

–
Of evil, , , see also Universal

of evil
Of ugliness, , see also Universal

of ugliness
Perfection of, –, 
Psychic, – and n
Vagueness of, , 

Conceptualism, n, n, 

Contact, 
Contiguity, ff.
Contingency, –
Contrary

Knowing by means of a, , 
Criterion, , 

Definition, ix, xii, xv, xviii, xxii, xxiii,
, n, 
As premise, , , , ,


Essential, , , 
‘Fat’, 
Formal vs. Material, –
Nominal, xxiii, , –,

–, , , , 
Of Forms, n
Scientific, , 

Demonstration, ix, x, xi, xv, xvi,
xviii, xix, xxii, xxiii,  and n,
, –, –, 
as identifying causes, xxiii, ,

, –, , , –
, –, 

in the Analytica Posteriora, ,
, , 

in the natural sciences, 
of definitions, , –, ,

–, , , 
of first principles, , 
of universals vs. particulars, xvi,


syllogistic structure of, , ,

–, , , –,
, –, –, –


Dialectic, xi, xii, xx, xxii, , , ,
, , –, , 

Division, xv, , n
Essence, xiv, xxiii, , 
Existence, –
Experience, xx, , , , ff.



 index nominum

Experimentum, see Induction, ff.
Explanation, xxiii, , 

“For the most part”, ,  (see
Syllogism)

Forms, see Ideas

Genus (kind), xiv, xv, xxi, xxiii, ,
–

Geometry, 

Hypothesis, n

Ideas/Forms, xii, xv, xviii, xxi, , ,
, n, , , n, , 
immanent, , , –, –,

n, n
Image (phantasma), –, –
Imagination (phantasia), xx, –,

–
Impulse, , –
Individual, , , , –, n,

 and n, –
Induction, x, xi, xiii, xvii, xviii, xx,

xxi, , , –, , ff., ,


Innatism, xx, xxi, –, , 
Intellect, xii, xx, xxi, –, , , ,

–, , n, f.

Kind, see Genus
Knowledge, , , –,  et

passim

Logic, ix, xii, xvii, xxii, xxiv, , 

Mathematics, xiii, xviii, xix–xx, xxii,
xxiv, –, –, –, 

Matter, n,  and n
Memory, , 
Metabasis, see Sub-alternation
Metaphysics, ix, xi, xii, xvi, xxi, xxii,

xxiv, –
Method, see Scientific
Nature, , 

Science of, xviii, xxi, –
Natural cycle, –

Necessity, x, xvii, xviii, xix, 
Causal, xxiv
Hypothetical/conditional, xvii,

xxiv, –
Modal, xxiv

Nous, see Intellect

Opinion, see Belief

Particular, , , –, –,


Per se
Predicates/predication, x, xvii,

xix, xxi, xxiii, –, ,
–, 

Kinds that are subjects of a
science, , –, 

nota, 
Physics, see Nature
Practical reason, , n
Predication, , –, , see also

Per se
Principle

First principle(s) of science, x,
xxii, xxiii, , , , , ,
, , n

Knowledge of principles, x, xvii,
xx, xxi, –, 

Non-demonstrable, , 
Of contradiction, , , 
Reason-principles (logoi), –


Reason, , –
Recollection, xx, –, –, ,

, , 

Science (epistêmê)
Demonstrative, xi, , –
Ethics as, –
Non-demonstrative, –
Scientific Knowledge, n, ,

n, , , 
Scientific Method, ix
Scientific Theory, xi, , 
Scientific Practice, , 

Sense perception, –, –, –
, , 



index nominum 

Soul
Human, –, –
World, , , –, 

Starting point, see Principle
Stoicism, 
Sub-alternation, x, xvi, xvii, xix
Substance, , , 
Syllogism, xiv, xxii, xxiii, 

Purpose of, , –
Structure of, –, 
Selection of predicates/premises,

xxii, –, –, –
‘For the most part’, 

Teleology, xxiii, , , 
Time, ff., –
Theology, x, xi, xv, xvi, xxi, –
Time, xxiv

Universals, x, xv, xviii, xx, xxi, –
, , , –
‘Common elements’ as, –, 

and n, –, n, n,
n, n, 

Mathematical, xx, xxii, , –

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alcinous
Didaskalikos

, .– 
, .–. 

alexander of aphrodisias
DA—De Anima

.–. , 
.– , 
.– 

In APr—In Aristotelis Analyticorum
Priorum Librum primum Commen-
tarium

.–. n
.– n
.– n
.– 
. 
.– n
.– n,

n
.– 
. .
.–. 
.– 

In Met—In Aristotelis Metaphysica
Commentaria

. n
.– n
.– n
.– n
.– n,

n
.– n–
.–. n
.– n
. n
.– n
.–. n
.– 
.– n
.– n

.– n
.– n
.– n
.– n–
.– n
.– n
.– n
.– n–
.–. n
.– n
.– n
.– n
.– n
.–. n
.– n
.– n
. n
.. n
.– n
.– n

In Top—In Aristotelis Topicorum
Libros Octo Commentaria

.– n
. n
.–. 
.– 
.– 
.–. 
.– 
.– 
.– 
.–. 
.– n
.– n
.– n
.– 
.–. 
. n

Mantissa
.– , 
.– , 
.– 



index locorum 

Quaestiones
. n
. n
II., .– 
III. –
III., .– –

ammonius
In Int.—in Aristotelis De Interpreta-
tione Commentarius

.– n
.– n

anna comnena
Alexias

. 

anonymous in apo. ii
.– 
.–. n
.– 
.– n
.– 
.– 

anonymous in platonis theaete-
tum

col.  n
cols. – n

aquinas, thomas
In Aristotelis libros Posteriorum
Analyticorum expositio

I  n

aristotle
APo—Analytica Posteriora
(Posterior Analytics)

I , a– n
I , a– 
I , b– , n
I , b–a 
I , b– n
I , b– n
I , a 
I , a– n
I  , n

I , b– , 
I , b– 
I , a– n
I  n, 
I , a– n, 
I , b– 
I , bff 
I , b 
I , a–b , n,

n,
n

I , b 
I  , n,


I  n
I , a– n, 
I , a–b n
I , a n
I , b– n
I , b– 
I , b– n, 
I – n
I , a– n
I , a– n
I , a– n
I , a– 
I , a–b f
I , b– 
I , b n
I , b n
I , b– n
I , b n
I , b n,

n
I , b n
I , b– n
I , a n
I  n
I , b n
I  n
I – n
I , a–b n
I , a– n
I , a 
I , b– 
I , b– n
I , b– n
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APo—Analytica Posteriora
(Posterior Analytics) (cont.)

I , b– n
I , a n
I , a 
I  
I  
I , b– 
I , b n
I  n
I  , 
I , b n
II , b– 
II , b–a n
II , b 
II – , n,


II , a– 
II , a–b 
II  , n,

, , ,
n, 

II , b– 
II , a– n
II , a– 
II , a– n
II , a– 
II , a– 
II , a–b 
II , a– 
II , b– 
II , b– 
II , b– 
II , b– , , 
II  n, 
II , b 
II , b– 
II , b 
II , b 
II , b , 
II , b– 
II , b– n, 
II , b n
II , a– 
II , a– 
II , a– 
II , a– 

II , a– n
II  –
II , a– n
II , a– 
II , a– n
II , a– n
II , a– 
II , a– 
II , a–b 
II , b– 
II , b– 
II , b– 
II , b– 
II , b– n
II , b– 
II , b– 
II , b– 
II , b– 
II , b– 
II , b– 
II , b–a 
II  –
II , a– n, 
II , a– 
II , a– 
II , a– 
II , a n
II , b– 
II , b– 
II , a– –
II , b– 
II , b–a f
II , a– , 
II , b– 
II , b–b

n
II , b– 
II  –
II , b– 
II , b 
II , b–b

, 
II , a 
II , a– 
II , a– 
II , a–b , 
II , b 
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II , b– 
II , b– n
II , b 
II , b 
II , b 
II , b– n
II , b 

APr—Analytica Priora
(Prior Analytics)

I , b n
I , a n
I , a– n
I , a n
I – , , 
I , a– n
I , a– n
I , a– n
I , a– n
I , a– n
I , a– 
I , b– n
I , b– n
I , b– n
I , b– n
I , a– , , 
I , a– 
I , a– 
I , a 
I , b– n
I , b– n
II , b– n
II , b– n
II , b n

Cat.—Categoriae (Categories)
a– n

DA—De Anima (On the Soul)
I , b– , ,


I , a–b 
III  
III , b– n
III , b–a


III , a– n
III  
III , b–a

n

III , a– n
III , b– n
III , a n
III , b n
III , b–a

, n
III , a– n

DC—De Caelo (On the Heavens)
III , a– n

EE—Ethica Eudemia
(Eudemian Ethics)

I , b– 
EN—Ethica Nicomachea
(Nicomachean Ethics)

VII – 
VII , a 

GA—De Generatione Animalium
(On the Generation of Animals)

b 
GC—De Generatione et Corruptione
(On Generation and Corruption)

II  
II  , 
II , b–a


II  –
II , b– f
II , b– 
II , b– 
II , b– 

Met—Metaphysica
(Metaphysics)

I , a– 
I , a–b


I , a n
I , b– 
I , b–a


III , 
III , b– n,

n,
n

III , b– n
III , b– n,

n,
n
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Met—Metaphysica
(Metaphysics) (cont.)

III , b–a
n,
n,
n

III , a– n
III , a– n
III , b– n
IV , ,

n
IV , a– n
IV , a– n,

n
IV , a–b

n
IV , b– n
IV , b– n
IV , b– , n
IV , b–b

n,
n–
, n,
n–

IV , b– n,
n

IV , b– n
IV , a– n
IV , a– n
IV , a– n
IV , b– 
IV , aff n
V , a– n
V , a– n
V , b–a

n
V  
V , a 
V , a– n
VI  , 
VI , b– 
VII , a–

n
VII , a–


VII , a–

n

VII , aff n
VII , a–

n
VII , a–


VII , b– , n
XII , b–

n
XIII , , ,

, 
XIII , a– 
XIII , a–


XIV , , 
XIV , aff n
XIV , a n

PA—De Partibus Animalium
(Parts of Animals)

I , b–a
n

III , a– 
Ph—Physica (Physics)

I , b– 
II , a– 
II , b–a


V  
VI , b– 
VI , a– n
VI , a– n

Rh—Rhetorica (Rhetoric)
I , a– 

Top—Topica (Topics)
I , b– 
I  , 
I , a , 
I , a , 
I , b 
I , a– 
I , b– 
I , b– 
II , a– n,

n
V , a–b n
VI , b– n
VI , a–b n
VI , a n
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VI , b n
VI , b– n,

n
VI , b–a

n
VI , a– n
VIII , b– n
VIII , b n

asclepius
In Met—In Aristotelis Metaphysico-
rum Libros A–Z Commentaria

.– 
.– n
.– n
.– n

bacon, roger
Communalia naturalium

I –, – n
Quaestiones supra libros Prime
Philosophie

 n,
n–

 n
 n, n
 n, n
 n, n,


 –
 
 –
 n, 
– n
 n, 

Quaestiones supra libros IV Prime
Philosophie

– n
 n, n
 n, n
 n
– n
 n
– n
– n
– n
– n

– n
– n

Quaestiones supra libros VIII
Physicorum

– n

chrysippus
SVF  .– n
SVF  .– n

euclid
El—Elementa (Elements)

III  

eustratius
In APo—In Analyticorum Posteri-
orum Librum Secundum Commen-
tarium

. n
. n
.–  and n
.– n
.–. n
. n
. n
. n
. n
. n
.–. n
. n
.–. n
. n, n
.–. 
.– 
.– n
.– 
.–. n
.–. n
. n
.– 
.– , n
. n
.–. 
.– n
.–. 
.– 
. ff. 
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In APo—In Analyticorum Posteri-
orum Librum Secundum Commen-
tarium (cont.)

. n
. n
.–  and n
. n
.– 
. n
.– 
.– 
. n
. n
.–  and n
.– 
. ff. 
.–. n
.–. 
. n
.– n
.– n
.– 
.–  and n
.– 
. n
. n
. n
. n
. n
.–  and n
.– , 
.–  and n
.–.  and n
. n
. n
. n
. n
.– n
.– , , n, 
. n
.– 
.– 
.– n

In EN—In Aristotelis Ethica Nico-
machea Commentaria

.– 
.–. 

.– n
.–  and

n
.– 
.– n
. n

grosseteste, robert
Commentarius in Posteriorum
Analyticorum

– 
– n
 –n
– 
 n

hermias
In Phaedr.—In Platonis Phaedrum
scholia

. ff. n
.– , ,


. 

homerus
Ilias

XXIII,  n

iamblichus
De communi mathematica scientia

.– n
.– n
.– n

john of salisbury
Metalogicon

IV.,  n

marinus
Vita Procli

, – n
, – n
, – n
, – n
, – n
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olympiodorus
In Phaed.—In Platonis Phaedonem
commentaria

, . n
, . n
, . n
, .– , , 
, . n

philoponus
In APo—In Aristotelis Analytica Poste-
riora Commentaria cum Librum II

. n
. n
. n
.– n
.– n
. n
. n
. n

In APr—In Aristotelis Analytica
Priora Commentaria

.–. n
. n,

n
.– n
.– n
.–. n
 , 
. 
.– 
.– 
.– 
.– n, 
.– n
.– , 

In Cat—In Aristotelis Categorias
Commentaria

.–. n
In De anima

.–. n
.– n
. n

In GC—In Aristotelis De generatione
et corruptione commentaria

. n
.– 

.– f.
.– 
.– , 
.– 
.– 
. n

In de Intellectu (On Aristotle on
intellect) (De Anima .–)

 n
– (ms. ll. –)


.– n

In Phys—In Aristotelis Physicorum
Libros Quinque Posteriores Commen-
taria

.– n
.ff. n
.– n
.– n

philoponus(?)
In APo II—In Aristotelis Analytica
Posteriora Librum II Commentaria

.–. 
.– n
.– 
.–. 
.– 
.– n
.– 
.– n
.– n
.– n
.–. –
.– 
.– 
.– 
.– 
.–. 
.– 
.–. 
.–. 
.– n
.– n
.– , n,


.– 



 index locorum

In APo II—In Aristotelis Analytica
Posteriora Librum II Commentaria
(cont.)

.–. , , 
. 
. 
. 
. n
.– 
.– 

philoponus(?)
In DA III—In de Anima III

..– 
..– n
..– 
..– 

plato
Gorgias

c–d 
Meno

c n
Parmenides

a n
bff. n
c n

Phaedo
b– n,


e ff. 
e–a 
eff. 
d–b n
c–d n,


Phaedrus

b–c , 
Philebus

b 
c–a n

Republic
a 
a 

Timaeus
d 

plotinus
Enneads

I  [] .ff. n
I  [] .ff. n
II  [] . n
V  [] .– –n
VI  [] . n
VI  [] . n
VI  [] . n
VI  [] . n

plutarch
On the Generation of the Soul in the
Timaeus

 n
Platonic Questions

., D–E n

porphyry
in Cat.—In Aristotelis Categorias
Expositio

.– 
Commentary on Ptolemy’s Harmonics

.–. , n, 
.– n
.– ,  and

n, 

proclus
De mal. subs.—De malorum
subsistentia

.– n
. n
.– n
.– n
.– n

De prov.—De providentia et fato
et eo quod in nobis ad Theodorum
mechanicum

.– n, n
.– n,

n
.– n
.– n
. n
.– n



index locorum 

Elem.Theol.—Elements of Theology
 n
 n
– n
– , n

In Alc—In Platonis Alcibiadem I
. n
. n
.– n
. n

In Euclid—In Primum Euclidis
Elementorum Librum Commentarii

.–. n
.– n
. 
.– n
.–. , , n
. n
. n
. 
. n
.–. n, n,

, n,
n

. n
. n
.– n
.–. n, n
.–. n
. 
.– n
. 
. n
.– n
. n
.–. n
. n
.–. 
. n
. n
. n
. n

In Parm.—In Platonis Parmenidem
(ed. Cousin)

I, . n
II, .– n
II, .– n

II, .– n
II, . n
II .– n
II .– n
II, .– n
II, . n
III .–. n
III .– n
IV .–. n
IV .– n
IV .–. n
IV .–. n
IV .– –n
IV .– n
IV . n
IV .– n
IV .– n
IV .–. n
IV .–. 
IV .  and n
IV .– n
IV .– n
IV . n
IV . n
IV .– n
IV .– n
IV . n
IV .– n
IV .– n, , ,


IV .– n
IV . n
V .–. n
V .– , 
V .ff. n
V .– 
V .– 
V .–. n

In Remp.—In Platonis rem publicam
commentarii

I ff. , 
I .– n
I .– n
I .– n
I .– n
I . 
I . 



 index locorum

In Tim.—In Platonis Timaeum
Commentaria

I .– n
I .– n
I . n
I . n
I .–. n
III . n
III . n

ptolemy
On the Criterion

.–. n
.– n

sextus empiricus
Adv. Math.—Adversus Mathematicos

. n
.– 
. n

simplicius
In DC—In De Caelo

. n
.– n

In Phys—In Aristotelis Physicorum
Libros Commentaria

.– n, , 

simplicius(?)
In DA—In De Anima

.– n

syrianus
In Met—In Aristotelis Metaphysica
Commentaria

.– n
.–. , 
.– n
. 
.– 
. n
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