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PREFACE
the eight years since this book was first published a number of

SCJlot:ars have made important contributions to the subject. The following
are especially worthy of note:

Sextus Empiricus. Opera. Ed. H. Mutschmann, with emendations,
additions and corrections by Dr. Jiirgen Mau;"Leipzig, Teub-
"ner, 1954 (vol. 3), and 1958 (vol. 1). This new edition of the
Teubner Sextus is a vast improvement; it provides a thoroughly
reliable text, which, together with the complete indices con-
tributed by Dr. Karl Janacek to volume 3, will greatly facilitate
"all future scholarship on the subject.

Galen. Einfuhrung in die Logik. Critical and exegetical commen-
tary, with German translation, by Dr. Jurgen Mau. Deutsche
Akademie der Wissenschaften zu Berlin, Berlin, Akademie-
Verlag, 1960. Dr. Mau here presents a definitive study of
Galen's Introduction to Logic.

Becker, Oskar. Ueber die vier Themata der stoischen Logik, in Zwei
ffntersuchungen zur Antiken Logik, Wiesbaden, Otto Harrasso-
,vitz, 1957. Professor Becker has been remarkably successful in
his attempt to make a plausible reconstruction of the lost
"'Fourth Thema' of the Stoics (cf. pp. 77-82, below). His essay
throws light upon the other Themata as well.

Bochenski, I. M. Formale Logik. Freiburg and Munich, Karl
Alber, 1956. This source book is a major contribution to the
history of logic, and especially to the history of ancient logic. It
is indispensable for the reader who wishes to understand Stoic
logic in relation to the developments which preceded it and to
those which followed it.

Prior, A. N. uDiodoran Modalities," Philosophical Quarterly, vol.
5 (1955), pp. 205-213. In this interesting study of the so-called
"Master" argument (cf. pp. 38-39, below), Professor Prior in-
vestigates the logical properties of Diodorean implication. Cf.
also the same author's Time and Modality, Oxford, Clarendon
Press, 1957, passim, and "Diodorus and Modal Logic," Philo-
sophical Quarterly, vol. 8 (1958), pp. 226-230.

[v]



VI Preface

Casari, Ettore. "Sulla disgiunzione nella logica megarico-stoica,"
Proceedings of the 8th International Congress fOT the History of
Science, pp. 1217-1224. Dr. shows the importance of non-
truth-functional connectives in Stoic logic.

It is perhaps not superfluous to mention that if I were writing this
book over again, the principal change I would make would be to tone
down or omit altogether my criticism of other authors. This criticism
now affects me as curiously harsh and exaggerated, and its presence is
especially ironic in a work which seeks to emphasize the values of Qb-.
jective scholarship.
My gratitude is due to Professor Harold Cherniss, without whose

assistance it would have been totally impossible for me to have under-
taken a study such as this, and to Professor I. M. Bocheflski, for his
friendly advice and encouragement.

Benson Mates·
March 12, 1961
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CHAPTER I

INTRODUCTION
'

AIM of this study is to present a true description of the logic of the
Stoa. It repeats most of Lukasiewicz's published conclusions on the'

':i'U;3'!}i'i:8ubject and offers additional evidence for them. It also (1) describes the
1fiY8/.tStoic .semantical theory and compares it with certain similar modem

(2) attempts to give a better account of the heretofore misun-
Diodorean implication, (3) points out the Stoic version of the

principle, and (4) discusses the contention of the
that their propositional logic was complete. In appendices it offers

justifies new translations of some important fragments pertaining
logic.

work CWle sh1all be are
... .ean es, an rySlppUS. ose y assOCI& WI em were'

Cronus and Philo, of the Megarian school. Since the writings
men have been lost, and since our sources usually do not dis-
between the views of the various Stoics, we are forced to treat

entire Old Stoa as a unit. This, of course, creates many difficulties.
best of our sources are Sextus Empiricus and Diodes Magnes (apud

[f:!y,,Diogenes Laertius). We also derive bits of information from Cicero,
Galen, Boethius, Apuleius, Alexander ofAphrodisias, Simplicius,

Origen, Proclus, Stobaeus, Epictetus, Seneca, and a few
:;N/):{/' ()thers. Of these, only Epictetus and Seneca were favorably inclined

tOward Stoicism, and they, unfortunately, restricted their attention'
l,I,::/f... e?tirely to ethics. It is thus that the fragmednts of

.. ;tOlC ogle, transmitted by unsympat etic an ,are as clear an con-

t::na::o of Aristotle exercised
a dominance over the field that in 1787 Immanuel Kant couId

"It is remarkable that to the present day it [logic] has not been able
one step in advance, so that, ti) all appearance, it may be con-
as completed and perlect."l But within fifty years after Kant's
were written there began a development which eventually sue-
in transforming logic into a discipline as exact and adequate as,

C!ritique of Pure Reascm, trans. Max Miiller (2d ed., New York, Macmillan, 1925),Ito688. [1]
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any part of mathematics. So many steps in advance have been made that
the present-day student of logic is likely to find Aristotle mentioned only
in the historical footnotes of his textbook.
The period of Aristotelian dominance in logic might well have ended

sooner if certain ancient texts had been studied more carefully. About
fifty years ago, C. S. Peirce noticed that the ancients had been aware of
the relation now called "material implication" and had even carried on
a great controversy over it.2 So far as we know, neither Peirce nor anyone
else pursued the subject further until 1927, when the eminent Polish
logician Lukasiewicz pointed out that not only material implication but
also many other important concepts and methods of modern logic had
been anticipated in the writings of the early Stoics.3 Lukasiewicz showed
that Stoic logic had differed essentially from Aristotelian logic, with
which it was later confused. The difference lay primarily in two circum-
stances: (1) Stoic logic was a logic of propositions, while Aristotelian
logic was a logic of classes;4 (2) Stoic logic was a theory of inference-

2 Collected Papers. See vol. 2, p. 199, and vol. 3, pp. 279-280.
3 For the most important writings of Lukasiewicz on Stoic logic, see the Bibliog-

raphy.
4 By characterizing Stoic logic as a logic of propositions and Aristotelian logic as a

class logic, we mean that the values of the variables appearing in Stoic formulae are
propositions (the substituends being sentences), while the values of Aristotelian var-
iables are nonempty classes (the corresponding terms being the substituends). The
Stoics used ordinal numerals as variables, whereas Aristotle and his followers used
letters (Apuleius, In De Interp., ed. Oud., 279; but cf. Galen, Inst. Log., 15). The
so-called Hfirst undemonstrated" inference-schema of the Stoics ran as follows:

If the first, then the second.
The first.
Therefore, the second.

.A13 a concrete example of this type of inference, they were accustomed to give:
If it is day, then it is light.
It is day.
Therefore, it is light.

Observe that the argument is obtained from the inference-schema by substituting
the sentence, "It is day" for "the first," and UIt is light" for "the second" throughout
the schema. (See also Sextus, Adv. Math. VIII, 235 ff., 292; Origen, Contra Celsum
VII, 15.) It cannot be obtained by substituting terms for the ordinal numerals. When
the author of the Ammonian document (see Ammonius, In An. Pr., p. 68, line 25)
tried to make such a substitution he got:

If man, then animal.
But the first.
Therefore, the second.

which is apparently intended to represent some such inference as this:
For every x, if x is a man, then x is an animal.
But a is a man.
Therefore, a is an animal.
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schemas, while Aristotelian logic was a theory of logically true matrices.
Lukasiewicz showed also that the Stoics had used truth-functional defi-
nitions for all the common propositional connectives. He further drew
atteJiltion to the fact that the Stoics clearly distinguished arguments from
the corresponding conditional propositions, and, most important of all,
,that the Stoics had a kind of calculus of inference-schemas: they took
five inference-schemas as valid without proof and rigorously derived
.other valid schemas from these. Comparing such facts with the extremely
adverse and inaccurate characterizations of Stoic logic by Prantl, Zeller,
and other "standard" authors, and observing that a similar situation
'obtained with respect to medieval logic, Lukasiewicz understandably
.came to the conclusion that the history of logic ought to be
The present book attempts to give a reliable description of Stoic logic.

It essays, therefore, only a small portion of the project suggested by
Lukasiewicz. With a few minor exceptions it repeats his published con--
elusions and supports them with further evidence. In addition, it makes
four points which are now summarized.

But this kind of inference is fundamenta.lly different from that employed in the Stoic
example. .
.Any doubt that the Stoic variables are propositional variables should be dispelled

by the AOYOTP01rO£ mentioned by Diogenes and Sextus:
If Plato is living, then Plato is breathing.
The first.
Therefore, the second.
If sweat flows through the surface, then the skin has intelligible pores.
The first.
Therefore, the second.

(Diog. L., Vitae VII, 77; Sextus, Adv. Math. VIII, 306. Cf. Sextus, Hyp. Pyrrh. II,.
140.)
A typical Aristotelia.n syllogism is: If A belongs to all B, and C to all A, then C

belongs to all B. (Aristotle, An. Pr., 61b34. Aristotle himself stated almost all his
syllogisms as conditionals, but the Peripatetics usually gave them as rules. See
Bochenski, De Cansequentiisi p. 7; Lukasiewicz, Aristotle's Syllogistic, pp. 1-3.) Aconcrete instance of this wou d be:

If animal belongs to all ravens and Bubstance to all animals, then
substance belongs to all ravenB.

Whether the foregoing is in need of appropriately placed quotation marks is a moot
pointJ but in any case it is obvious that the result of substituting sentences for thevarianles in a.n Aristotelian syllogism will always be nonsensical.
Lukasiewicz (HZur Geschichte der Aussagenlogik," p. 113) has noted the great

.confusion which is evident in Prantl's translation (Geschichte der Logik, vol. 1, p. 473)
'of the first Stoic schema:

Wenn das Erste ist, ist das Zweite.
Das Erste aber ja ist.
Also ist das Zweite.

(R. D. Hicks, in the Loeb translation of Diogenes, vol. 2, p. 189, makes the'same
mistake.) Significantly, no counterpart of the word ist is to be found in the text which
-Prantl was translating. Cf. p. 70, note 53.
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1. In their semantical theory the Stoics employed a distinction very
similar to the sense-denotation and intension-extension distinctions of
Frege and Carnap. Stoic logic is a logic of propositions and not of sen-
tences.
2. Although the general outline of the Stoic controversy over the truth-

conditions for "if ... then" propositions is known well enough, certain
important positions in the controversy have been greatly misunderstood.
In particular, it has erroneously been supposed that the so-called "Dio-
dorean implication" was an ancient version of strict implication. The
present study offers a more faithful characterization of the view of
Diodorus in regard to conditionals and shows how that view is closely
connected with his rather unusual views on necessity and possibility. It
also tries to give a more accurate account of the position of Chrysippus
in the controversy, indicating that his type of implication was probably
what is now known as "strict implication."
3. One of the Stoic principles noted by Lukasiewicz is clearly similar

to modern theorems of great importance. This principle is as follows: an
argument is valid if and only if the conditional proposition having the
conjunction of the premises as antecedent and the conclusion as conse-
quent is logically true. The similarity of this principle to the so-called
"principle of conditionalization" and the "deduction theorem" is obvious
but none the less interesting.
4. The Stoics maintained that their system of propositional logic was

complete in the sense that every valid argument could be reduced to a
series of arguments of five basic types. Even the method of reduction
was not left vague, but was exactly characterized by four meta-rules, of
which we possess two, and possibly three. Whether or not the Stoic
system was actually complete could be decided only with the help of the
missing rules.
Two appendices are included. Appendix A contains new translatioii's

of a number of the more important fragments pertaining to Stoic logic.
Only such fragments are included as have not already been translated
adequately into English; by this rule, however, nearly all the more mi-
portant fragments are included. In the footnotes to these translations
will be found various proposals for reconstructing portions of the texts of
Sextus and Diogenes. Appendix B consists of a glossary of technical terms
from Stoic logic. It is not intended primarily as a lexicon but rather as a
convenient device for presenting evidence that indicates correct trans-
lations of the various terms concerned.
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§ 2: STOIC AUTHORS TO BE CONSIDERED

5

Old
Stoa

Zeno, the founder of the Stoic school of philosophy, is said to have been
,inftqenced primarily by two of the Socratic schools, the Cynics and the'
Megarians. 6 From the Cynics, according to the usual account, he took
his moral teaching; from the Megarians, his logic. In view of our present
subject, we shall omit all discussion of the Cynics and devote our atten-
tion to the Megarians.
The Megarian school was founded by Euclid, a follower of Socrates

and a somewhat older contemporary of Plato. (See fig. 1.) Among the

EucIid______.
Thrasymachus Eubulides

I
Stilpo Apolloniu8 Cronus
I I

Zeno Diodoros Cronus
I

Cleanthes Philo
I

Chrysippus
Fig. 1.

pupils of Euclid were: Eubulides, a famous logician to whom the
omy of The Liar is sometimes ascribed; Ichthyas, the successor of Euclid
as head of the school; and Thrasymachus of Corinth, who is known pri-
'marily as the teacher of Stilpo. Stilpo, a contemporary of Aristotle,
enjoyed a great reputation as a lecturer. He is supposed to have been,
somewhat influenced by the Cynics. His most famous pupil was
founder of Stoicism. Another important branch of the Megarian school
consisted of Eubulides, Apollonius Cronus, Diodorus Cronus, and Philo,
in that order. The latter two are very important in connection with
Stoic logic, mainly for their views on the truth-conditions of conditionals.
Diodorus, a native of Iasus in Carla, lived at the court of Alexandria

in the reign of Ptolemy Soter. His surname or nickname uCronus" (Hold
fool") is variously explained. According to one story, it was given to him'
by Ptolemy on account of his inability to solve a problem of logic put
forth by Stilpo at a royal In fact, Diodorus is said to have taken

6 For the following account I am indebted to Zener, Die Philosophie der Griechen,
vol. 2, part 1..,t pp. 244 11'., and vol. 3, part 1, pp. 27-49; W. Smith, Dictionttry ofGreek

Roman JJiography and Mythology (Boston, Little, Brown, 1849), 3 vols.
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his defeat so much to heart that he went home, wrote a treatise on the
subject, and died in despair. According to another account, Diodorus
took the surname from his teacher, Apollonius Cronus. At any rate,
Diodorus was certainly not regarded as an old fool in antiquity. On the
contrary, he was so celebrated for his dialectical skill that he was called
"the logician" and "most logical one" This epithet
gradually became a surname, and was even applied to his five daughters,
who were also distinguished as logicians.
Little is known of the philosophy of Diodorus save two important

definitions (and examples illustrating these): (1) a proposition is possible
if and only if it either is true or will be true; (2) a conditional proposition
is true if and only if it neither is nor was possible for the antecedent to be
true and the consequent false. It is known that he constructed the fa-
mous "Master" argument (0 KVPI.EUWV) to justify his definition of "pos-
sible." It is also known that he entered into a controversy with his pupil
Philo over the truth-conditions for hypothetical propositions; this con-
troversy was perpetuated and enlarged within the Stoic school. 6
Philo of Megara, the pupil of Diodorus, was also very famous as a

logician. Almost nothing is reported of his life except that he was a friend
of Zeno. Chrysippus later wrote treatises against both him an4 his mas-
ter. Philo disagreed with Diodorus concerning the nature of possibility
and especially concerning the criterion for the truth of conditional propo-
sitions. Regarding the first, he thought (as against Diodorus) that a piece
of wood at the bottom of the sea should be considered combustible even
if it will never be burned. In regard to conditionals, he gave exactly the
modem truth-table definition: a conditional is false if it has a true ante;..
cedent and a false consequent; in the other three cases it is true.
Zeno himself apparently lived ca. 350-260 B.C., but the dates are very

uncertain. Like all the other major Stoic philosophers before the Chris-
tian era, he was not a native of Greece proper. (His birthplace was at
Citium, in Cyprus.) Few facts are known about him, but where facts
leave off, legend begins. It is said that he was greatly respected for his
personal characteristics-dignity, modesty, sincerity, affability. Pre-
sumably because of a life of moderation, he lived to the ripe old age of
ninety-eight, and, as the story has it, he died in the following As he
was leaving the school one day, he stumbled and broke his toe. Beating
his hand upon the ground, he addressed himself to the gods: llI'm coming
of my own accord. Why then do you bother to call me?" Then he perished
by holding his breath.

6 The views of Diodorus will be discussed fully in the sequel, pp. 44-51. Cf.
my article, "Diodorean Implication."
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Also according to the legends, Zeno devoted much thought and energy

to proposed reforms in language. This aroused ire in certain quarters,
it was pointed out that he was proposing to reform a language which

he hinlself could hardly speak. As he was fond of coining new words,
much of the technical vocabulary of Stoic logic may well be attributed

It was said that he used new terms in order to conceal his plagia-
'tiSm of the views of his predecessors; Cicero repeats this charge at least
:fourteen times. His writings, which were not numerous and were written
nl. a very poor style, have been lost (excepting, of course, a few frag-
·ments).

second head of the Stoic school was Cleanthes, known throughout
Il.l1tiquity as a man of strong character, great energy, and weak intellect.
"i4ccording to one story, he was a prize fighter who came to Athens with
'four drachmas in his pocket and entered the school of Zeno. He accepted

teaching in every detail and passed it on unchanged. At the age
"9£ ninety-nine or so, he died by starving himself to death.
. Cleanthes was succeeded by Chrysippus, often said to have been the
greatest logician of ancient times. Chrysippus was regarded as the second
:rounder of Stoicism; according to an old saying, "If there had been no
·.Chrysippus, there would have been no Stoa." He was born in 280 B.C. in
;/Cilicia; the date of his death may be conjectured as 205 B.C. Without
'doubt, he was the best student his Stoic professors ever had. While in
training, he thought of so many skeptical arguments against Stoicism
that he was accused by the later Stoics of supplying Carneades 'with.
'ammunition for attacking them. Chrysippus wrote 705 books, if the list
given by Diogenes can be trusted. Of these we possess only the titles and
asinall number of fragments. But the titles alone show that he wrote on

every important aspect of propositional logic. There are many
:ancient complaints that Chrysippus' books were dry and repetitious,
and written in a very poor style. Yet they were widely read. Ire did not,
like Cleanthes, merely repeat the words of his predecessors; there is a
story that when he was a student of logic he wrote to Cleant4es, "Just
send me the theorems. I'll find the proofs for myself."
It seems likely that Chrysippus was responsible for the final organiza-

tion .of Stoic logic into a calculus. When the five basic undemonstrated
:e.rgument-types are cited, the name of Chrysippus is usually mentioned;
in one place it is expressly stated that Chrysippus restricted the number
'of these types to five. At any rate, there is good reason to believe that,
least so far as logic is concerned, Zeller is near the truth when he states,

-''''Aber die stoische Lehre hat durch Chrysippus ihre Vollendung erhalten;
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als er um 206 v. Chr. starb, war die Gestalt, in welcher sie den folgenden
Jahrhunderten uberliefert wurde, nach allen Seiten hin festgestellt."7

§ 3: SOURCES FOR STOIC LOGIC
Except for a few fragments, all the writings of the earlier Stoics have been
lost. We must therefore depend on secondary sources. But that" is only
half of the difficulty. Since none of the later Stoics had much to say about
logic, we are in the very unsatisfactory position of having to depend on
the accounts of men who were without exception opponents of the Stoics.
In view of this, it is all the more remarkable that Stoic logic makes as
excellent a showing as it does. Perhaps the saving circumstance was that
the essentials of Stoic logic were brought together in handbooks not long
after the time of Chrysippus. Such handbooks were commonly entitled
"Introduction to Logic" (E!o-O,')'W,),?1 and evidently had a very
wide circulation. Whatever accuracy and sense remain in the bits of
Stoic logic which have filtered down to us probably derive from the fact
that our sources made use of the handbooks.
The difficulties created by the loss of the Stoic writings are even greater

than might at first appear. Since our sources do not distinguish between
the views of the various Stoics but rather tend to ascribe the sayings of
any of them to all of them, we must treat the school as a whole, even
though we know that this procedure will lead to apparent inconsistencies.
Also, it is obvious that technical writings such as those on logic suffer
from being reported at second hand; of all our sources, Sextus is the only
one who seems to have had some understanding of the theory he was
reporting. Another serious difficulty arises from the fact that our best
sources are at least four hundred years later than Chrysippus. By this
time the mixture and confusion of Stoic logic with that of were
well under way, producing strange conglomerates like that found in
Galen's Institutio Logica. Since we do not possess the information neces-
sary for disentangling the two doctrines, we can only make the best of it.
Far and away our most important source for Stoic logic is Sextus

Empiricus, a Greek physician and Skeptic, who lived in the first half of
third century of the Christian era. Almost nothing is known of his

life. Two of his works are extant, the Outlines of Pyrrhonism, in three
books, and Against the Mathematicians, in eleven books. Most of his dis-
cussion of Stoic logic is to be found in Book II of the Outlines and Book
VIII of Against the Mathematicians; the accounts given in these two
places are often identical. Sextus is our only intelligent source. But even
with him there is a fly in the ointment: he quotes the Stoics only to refute·

'i Zeller, Ope cit., vol. 3, part 1, p. 44.
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{iP'fJl.em. We may expect, therefore, that any parts of Stoic logic which he
founq either too difficult or too good to refute will be absent from his

Also, he emphasized those matters on which Stoic opinions
with the result that we get no clear statement of the logical

V;(,;;'uoctrine of anyone man.
\'\ . The next best picture of Stoic logic is that given by Diogenes Laertius,
:,:,;·author of Lives of Eminent Philosophers. There is no infonnation what-

on his own life, but since Sextus and Satuminus are the latest writers
;''''he quotes, it is sometimes guessed that he lived in the third century of the
:::··':.Christian era. As is well known, Diogenes is wholly unreliable on many
(:\:subjects. It is therefore fortunate for us that in writing his life of Zeno
';'(Book VII) Diogenes had recourse to a book written by Diocles Magnes,

). "'ascholar of the first centu·ry B.C., who seems to have had a fair knowledge
'x. 'of Stoic logic. The most serious deficiency of Diogenes' account is its
'ii' extreme brevity; what there is of it is as excellent as anything to be
found in Sextus.

'.,.,..... All our other sources for Stoic logic are relatively unsatisfactory.
Scattered references to the StOR will be found throughout the twenty

:jj).(/\volumes of Galen's works,S but discussions of any extent are rare. The
:,»X:<Iittle treatise called Historia Philosopha contains the remains of a good
account of the five basic undemonstrated argument-types. However, it

" "has been necessary for editors to reconstruct the text on the analogy of
.,. corresponding passages in Sextus; consequently it has little independent
:/:;".:<value. There is also the handbook, I nstitutio Logica, ascribed to Galen by
the manuscripts. Prantl has vehemently challenged its authenticity;

...Kalbfleisch has "proved" it genuine with equal vigor. 9 In any case, the
"treatise is of considerable interest to historians of logic. Although it is a
.'". mixture of Aristotelian and Stoic logic, its account of the five basic types

..,ofargument is clear and agrees exactly with our other information. Its
of these, however, is typically Peripatetic and typically con-

'. ",fused. The treatise contains a few further hints about the views of the
;"," Stoics, but nothing else of value for our purpose.

;?
!'.' 8 The' best exegetical study of the logic of Galen is by Stakelum, Galen and the Logic
.',ofPropositions. See especially the summary pp.90-91.
'<:: 9 Prantl, op. cit., pp. 591-610; Kalbfleisch, "Ueber Galens Einleitung in die Logik,"

681-708.
.....10 The relevant writings of these authors are listed in the Bibliography. An excellent
critical discussion of Apuleius, Alexa.nder of Aphrodisias, Sextus, Diogenes Laertius,

..'.,;Th"..emistius, Boethius, Ammonius, Simplicius-l-,.and Philoponus as sources of informs.-
j>.,.tion ancient logic may be found in .tSocheDski, La Logique de Theophra8te,

1.
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fit consistently into the picture, but they ·are too brief to be of much help.
The work of the later Aristotelian commentators reveals extreme con-
fusion between Stoic and Aristotelian logic, and hence is of very little
use as a source.
All our sources have one characteristic in common: the more interest-

ing the logic becomes, the more corrupt the text becomes. Because of the
technical terminology and the very unusual sentences with which the
Stoics sometimes illustrated their points, the origin of these textual diffi-
culties is understandable-but the difficulties ·remain. Especially is this
noticeable in Galen's Institutio Logica, where occasionally the whole
thread of argument is lost.
In view of all these difficulties, the reader may well wonder whether

there is enough evidence to justify the attempt to give a complete ac-
count of Stoic logic. He may answer this question for himself by reading
the following chapters and, if he is interested, by checking the exposition
against the Stoic passages which are cited. He will find that no effort has
been made to conceal or minimize evidence contrary to the various theses
proposed; the price exacted by this procedure is that the account is· not
always as simple and clear as one might desire.



CHAPTER II

SIGNS, SENSE, AND DENOTATION
SUMMARY

''THE CHAPTER is divided into two sections. The first contains an account
"Of the Stoic distinction between the sign, the significate (called the "Lek-
'ton"), and the physical object to which the sign refers. Various types of
signs and their corresponding Lekta are described in detail. In the second

the Stoic theory is compared with the modern theories of Frege
'and Carnap and is shown to bear marked resemblance to them, particu-
larly in regard to what C.amap calls the "intension" of linguistic expres-
;'sions. Numerous dissimilarities are also indicated, the most important
of which are: (1) the Stoics restricted the denotation of expressions to
:'bodies; (2) the Stoics did not take truth-values as the denotations of
\sentences.

§ 1: EXPOSITION OF THE STOIC THEORY

things, according to the Stoics, are connected with one another:
'(1) the significans, or 'sign; (2) the significate; and (3) that which exists.l
irrhe significans is the sound, for example, the sound "Dion." That which
r:exists is the externally existing object, which in the same example would
"be Dion himself.2 These two-the sound and that which exists-are

or physical objects. The third factor, however, is not a body. It is
:':described as "the actual entity3 indicated or revealed by the sound and
,'which we apprehend subsisting together with [i.e., in] our thought."4

what the Barbarians do not understand when they hear Greek words
:'Spoken.5 The Stoic technical name for it is AEK70V, which may be
:::lated literally as "that which ismeant." 6
These three factors are distinguished also in an example given by
'lSextus, Adv. Math. VIII, 11 fI. ol ti?iO TfjS Tp£a q,ap.EJlO£ O"VSV'YE'J1 lJ:'AATi}..OLS, TO

:;;rEO"71p.auJ6/lEJ10J1 Ka, TO 0"1/p.a'1I0J1 Ked TO TlYYxavov.
"" 21bid., 12. abTos 0 a£CtJv.

3 I use "entity" for TO ?ipo.'Yp.a here, as I can find no better word. "Thing" often
,Connotes physicality and thus would be quite unsuitable.
;'> 4 Adv. Math. VIII, 12. O"1/p.a£vop.EVOJ1 OE aVTO TO ?ipa.'Yp.a TO V?i' alrrfjs &qAOV/JEJ10V Kal OU
i,J)PEis PEJ1 tivT£Aap(jav6p.E8a Tfj .qP.ETEpfI. ?iapvq,ur-rap.oov Of.Q,volt1-.
-, -6 Ibid. Cf. I, 37, 155. .

6 In Stoic terminology, AE"YELV was distinguished from 1rpOUTaTTEtv. AE'YEtV was' "to
,:lltter a sound signifying the thought" (Adv. Math. VIII, 80). The meaning of 1rpOU-
:>,.ATTE£V is distinguished as in the following passage: 0 'Yap AE'Y"'J1 M1} KAE1hJS, AE'YEL /lEV
-;,'Cz:wo TOVTO, M1} K'XeroS, ?ipOUTa.UUEf. OE p.1} KAE?iTEtJ1 (Plutarch, De Stoic. Repugn., chap. 11, p.
},1037d). Cf. however, Steinthal, Geschichte der Sprachwissenschaft, vol. 1, p. 293, on

difference between AE'YEtV and ?ipO</>EpEU8cu.

[ 11 ]
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Seneca.7 Suppose, he says, that I see Cato walking. The sense of sight
discloses this to me; the mind believes it. That which I see, and to which
I direct my eyes and my mind, is a body. But when I say, "Cato is
walking" (the sound), what I mean (the Lekton) is not a body but rather
a certain affirmation about a body. Some call it "affirmation"; some .call
it "proposition"; and some, "assertion." There is a great deal of differ-
ence, Seneca observes, between what I mean (the Lekton) and what I
am talking about (the body).
Again, as Diogenes tells us, speech is very different from mere utter-

ance, for only sounds are uttered, but matters of discourse (Ta. 1rpa'YJlaTa)
are spoken of, and these are really Lekta.8
There is little doubt that this distinction represents a fundamental,

though debated, part of Stoic theory. Accordingly, we are told in many
places9 that Chrysippus divided logic into two parts, one having to do
with signs (TO. U71J.LaLvo7lTa) and one dealing with significates (TO. ufJJlal,v-
OJ.LEva). But there is also little doubt that however clear these distinc-
tions may originally have been, much confusion surrounded them in
later centuries, especially in the minds of the Aristotelian commentators.
For example, Ammonius1o says that the Lekton of the Stoics is an inter-
mediate entity between the thought and the thing, but in Simpliciusllwe
read that Lekta and thoughts are identical. The confusion is augmented
by Philoponus, Themistius, and the Ammanian document, which all say
that the Stoics called things TV'YxavovTa, thoughts EKcPoPLKa, and sounds
AEKTa (Lekta).12 There seems to be no doubt that Philoponus and
Themistius are mistaken, as Zeller supposed ;13 the corresponding passage
in the Ammonian document, not mentioned by Zeller, is of course just
as mistaken. The statement by Ammonius is incompatible with that of
Simplicius; hence one of these must be rejected, too. That both of them
may be in error is suggested by the following passage in Galen:
Since we have memories of things that are perceived by the senses, whenever we set

these in motion they are to be called by the term v!nJuu [thought]; but whenever they
7 Ep., 117, 13.
S Diog. L., Vitae VII, 57 (cf. also note 51). It should be observed that throughout

these discussions (Sextus, Adv. Math. VIII, 11-12; Diog. L., Vitae VII, 57) TO 1rPa."(JIoa.
refers to what is signified, Le., to the Lekton. (See Steinthal, Ope cit., p. 288.) Prantl,
by overlooking this, gives a contradictory account (Geschichte der Logik im Abendlandtvol. 1, pp. 415-416) of Lekta, stating first that they are Ta. 1rpo."(JIoaTa. (die Dinge) ana
then that they are not "die Dinge.'7

9 Seneca, Ep., 89,17; Diog. L., Vitae VII, 43,62.
10 Ammonius, In De Interp., ed. Busse, p. 17, line 27.
11 Simplicius In Cat., ed. Kalbfleisch, _po II, line 4.
12 In An. fr., ed. Wallies, pp. 243}J.; In An. Pr.,

ed. Wa.lles, p. 92, line 3; Ammonlus, In An. Pr., ed. Walles, p. 68, lmes 4 ff.
13 Zeller, Die Philosophie der Griechen, vol. 3, part 1, pp. 88-89, note 2.
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happen to be allent, they are to be called [notions]. There are also some further
notions which do not arise from sense perception but are naturally in all of us, and
when these are expressed in sound, the ancient philosophers call them by the term

[proposition]. The Greeks, to be sure, often call notions "thoughts."14..
Even Sextus' account of the Stoic theory of signs contains a radical

'difficulty which seems to have been overlooked by all the authors who
:'have discussed the point (with the notable exception of Sextus himself).
;Sextus tells us that the sign (TO (j1'JPa.'ivov), as contrasted with the signifi-
cate (TO AEKTOV), is a material object. As we shall see later, propositions

are defined as constituting one species of Lekton, and thus are
not physical objects; therefore, this account does not represent signs as
propositions. Nevertheless, after explaining that the Stoics divided signs
"(ra. O'rJp.E'ia.) into two kinds, ,commemorative and indicative, Sextus says
;that indicative signs, according to the Stoics, are antecedent proposition's
,mcertain types of true conditionals.15 This would imply that indicative
signs are propositions. I do not know how to explain this difficulty.16
, 'The Stoic distinction of signals (let us now adopt this translation for,
U7lJJliov) into commemorative and indicative is itself of some interest.
'According to Sextus, the term "signal" has two senses, a common sense
::and a special sense. In its common usage the word refers to anything
'dwhich, as it were, selves to Hreveal" something else which has previously
been observed in conjunction with it. In the special sense it means that
'which is indicative-of something nonevident (TO EVaE'''''f,''OJl TOU aa1jXOV/JE-
JlOU Signals, in the former sense of the word, are called
"commemorative"; in the latter, "indicative."Is Thus the commemora-
'tive signal, having been observed in a clear perception together with the

signified, lD:akes us remember that which was. observed along
,with it, when the object signified is not evident.19 For example, we have

14 Galen, Inst. Log., ed. Kalbfleisch, p. 7, line 22, to p. 8, line 7. A proposition
''(4.f"-,pct) is a. sort of Lekton.

16 Sextus, Adv. Math. VIII, 245. See the Glossary, s.v. 6.A'I}e;'fJ.
18 Of the many possible explanations, a few are as follows. (1) Perhaps in technical

langua.ge, T(} U1J1J4£1I0Jl a.nd T(} t1'71IlE£Oll are not synonymous. The fact that only TO
,trllp.E'iov is used in the passages defining signs as antecedent propositions in certain
Conditionals, while only T(} u11p,a'ivov is used in the passages distinguishing the sign
from the Lekton, lends some evidence to this hypothesis. (2) Perhaps one or more of
the foregoing terms had two senses in Stoic logic. As the example of "truth" shows:
(see chap. ill), there would be a good deal of precedent for this. (3) Possibly the in-
consistent accounts refer to different Stoic writers or represent a mixture of Stoicism
with something else. This possibility is not at all improbable, since our sources for
Stoic doctrine frequently attribute the views of any Stoic to all Stoics and, further,
do not always make it plain where their expositions of Stoicism begin and where
'they end.
, ., 17 Sextus. Adv. Math. VIII. 143

18 Ibid., 15t.
. 19 Ibid., 152.
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many times observed smoke and fire in conjunction. Consequently,
when we see smoke we immediately recall the (presently unseen) fire.
The same relations hold, we are informed, in the case of the scar which
follows the wound, and in the case of death following rupture of the
heart; for when we see the scar, we recall the antecedent wound, and
seeing the rupture of the heart, we foretell the impending death.20
The indicative signal, on the contrary, can never be observed in con-

nection with the object signified, since what is not observable is a fortiori
not observable in connection with something else.21 The soul is an exam-
ple of something that is naturally nonevident, for it never·presents itself
to our clear perception. Nevertheless, it is indicated, or signified indica-
tively, by the bodily motions. For we "reason" that the body has a kind
of inte"rnal power to manifest such motions.22
To return for a moment to the difficulty mentioned above, we may

observe that the entire discussion of signals, down to this point, is com-
patible with the view that they are physical objects. However, in his
attempt to prove that these distinctions are worthless, Sextus considers
two possibilities: either the indicative signals are sensible objects or they
are not. In connection with the latter possibility he states, " ... thus the
Stoics, who appear to have defined it [the signal] exactly, attempting to
establish the concept of the signal, say that a signal is a true antecedent
proposition in a true conditional and is such that it serves to reveal the
consequent."23 He then goes on to define proposition; and of the term
1rpoKafhryoUfJ.EVOlJ, which I have translated as "true antecedent," he says,
"By 1rpOKa(Jrryovp,ElJOV they mean the antecedent of a true conditional
which has a t.rue antecedent and a true consequent. It serves to reveal
the consequent; for instance, the proposition 'She has milk' serves to
reveal the proposition 'She has conceived' in this conditional: 'If she
has milk, then she has conceived.' "24
Sextus then tries to show that there is no evidence for the existence of

any such thing as a Lekton and that therefore there is no evidence for the
existence of any such thing as a 1rpOKa(JrrYOVjlEVOV. This indicates that Sex-
tus, if he is honest, believes himself to be refuting a Stoic view which
holds that indicative signals are not physical objects but rather Lekta-
specifically, propositions. But at the same time he makes statements
such as the following: "We have shown many times and in many places
that some things signify and others are signified. Sounds signify, while

20 Ibid., 153.
21 IbUt., 154.
22 Ibid., 155.
23 Sextus, Hyp. Pyrrh. II, 104; cf. Adv. Math. VIII, 245.
24 Hyp. Pyrrh. II, 106.
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the things signified are Lekta, which include propositions. And since all
propositions are things signified and not things signifying, it follows that
the signal [TO (J'1JJLELOP] will not be a proposition."26 Thus Sextus himself
points out the contradiction which we have been considering.
We cannot attribute the doctrine of Lekta to the Stoics without cer,;.

tain reservations. There seems to have been a dispute within the school
'ltseH whether any such things existed. This, however, is hardly surPris-
ing, since, so far as we know, the prevailing Stoic metaphysical view
\Vas pansomatism, the view that only bodies exist.26 Sextus tells us that
'some have denied the existence of the Lekta a;nd that these are not only
men of other schools-for example, the Epicureans-but also some of
the Stoics themselves.27 For instance, Basileides and his followers held
that nothing incorporeal exists.28 Later, Sextus mentions that the battle
over the existence of the Lekta is unending.29
The Stoic definition of Lekton, as reported by Sextus and Diogenes in

almost identical passages, is "that which subsists in conformity with a
rational presentation."30 Sextus goes on to say that according to the
Stoics a rational presentation is one in which the 4>aPTQ,QOEP (that which is
presented) can be conveyed by discourse Later, he tells us that,
"to say something, as the Stoics themselves declare, is to utter a sound

26 Aav. Math. VIII, 264.",8ee ibid., 11, where this view is expressly attributed to
the Stoics. - ,

26 Zeller, op. cit., vol. 3, part 1, p. 119, note 2, gives many references for this.
27 Adv. Math. VIII, 258.
28 Basileides was a teacher of Marcus according to Zeller; Brochard sup-

poses that he is the Stoic listed in Index Hercul. v. 51.
29 Adv. Math. VIII, 262; I, 28. With reference to this matter Zeller says, "Doch

waren es wahrscheinlich erst jiingere Stoiker, welche, von ihren Gegnern gedrangt,
diesen Zweifel erhoben: Basilides war der Lehrer Mark Aure1s; sonst aber wird ganz
unbefangen von dem Sein der XEKTa gesprochen" (op. cit., vol. 3, part 1, p. 89, note 1).
Scholz, however, says that Cbrysippus himself materialized propositions and that the
Peripatetic reaction to this is at the root of Galen's whole account of logic (Deutsche
JA,teratuTzeitung, nos. 37-38 (1941), coIs. 866-869). Indeed, there are a number of
passages like the following (from Galen): uThe followers of Chrysippus, fixing their
attention more on the speech than on the objects, use the term Cconjunction' for all
propositions compounded by means of the conjunctive connectives ..." (Inst. Log.,
p. 11, lines 5 fi.) " ... such a statement as this: 'If it is not day, then it is night,'
which, when it is said in a conditional form of speech, is called a 'conditional' by those
who pay attention only to the sounds, but a 'disjunction' by those who pay a.ttention
to what is meant" (ibid., p. 9, lines 11 fi.). These passages, however, do not say that
Chrysippus identified propositions with sentences or sounds. Apparently the Peripa-
tetics, wished to argue that logically equivalent propositions were identical (e.g. uIf
it is not day, then it is night" and "Either it is day or it is night"), whereas the Stoic
view was that propositions were structurally isomorphic to their corresponding
sentences.
30 Sextus, Adu. Math. VIII, 70: 'XEICTOV lnra.px.EI,v cPaal 1"0 IC(lTa. q,avl"atTLaJl

iJq,LtTTapeIlO1l, El1laL q,aJlTaulav "a.8' ;;Vl"O q,avTaafJb1 lUl"L rapaCTTfjeraL. Diog. L.,
Vitae VII, 63: 4-aO'l TO 'XeICTOJl Elva&. TO ICani. q,avTaO'la.v Vq,LO'Ta.pEVOV. Ibid., 51:
"'ETC. TWV q,aVTaCTti:Jp at pEP Eluc. 'XO'YLlCal, at li'X0'YoL· at. .,.W1I XO"YLKWP re;,,,,v,
OE aL .,.wv lJ.Xlrywv. at ps, Xo')'ucaL 'JIo1]O'EI,S Ei.CTLv, oll TETUX1JICaO'LJI OJlOpaTos.
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-- The Denotation
'TO 'Ttryxavov

('TO l",.os irtro"ElpEvoJl)
(The External Object)

The Significate
'TO t111p.a,;vop.EVOV

('TO 'XEIC'TOV)
(The Lekton)

/

capable of signifying the object conceived."31 All these remarks, unfor-
tunately, leave us pretty much in the dark about the meaning of Lekta.
However, a survey of the extension of the term is helpful. Both Sextus

and Diogenes, again in almost identical passages, say that the Stoics
divide Lekta into two kinds: those that are complete in themselves and
those that are deficient.32 Deficient Lekta are described as "those the

The Sign
'TO u1Jp.a.'ivov
(1)
(The Sound)

Subject

Deficient
EXX(.1rES

/"'-
Complete

Predicate Proposition Question, ete.
ICo.rrrrOp1Jp.a. nupa.'"Molecular Atomic

oUx. a.1r'XOVv

Conditional Conjunction Disjunction Definite Intermediate Indefinite
(11)Jl1JJl.Jl.EPOV t1VP.1rE1r'XE'YJl.EVOJl Oc.El"EIfYJl.EVOV c:,P£UP.EJIOV pEtrOI' 6JJPl,flTOJl

Fig. 2.

enunciation of which is incomplete, for example, lwrites'-for we want
to know 'who?' "33 Complete Lekta are those having complete enuncia-
tion. Further examples will be given in the sequel.
Deficient Lekta are divided into two classes, '1rTWCTE(.S' and
31 Adv. Math. VIII, 80.
32 Ibid., 70: TooP AEKTWP TO. J1.EP KCtAOV(Tt, Ta. alrroTEA1]. See figure 2 for a rep-

resentation of the entire classification. Cf. Diog. L., Vitae VII, 63; see also von Arnim,
Stoicorum Veterum Fragmenta, vol. 2, p. 182. The latter is hereafter cited as SVF.

33 Vitae VII, 63.
34 See Zeller, Ope cit., vol. 3, part 1, p. 90, note 2., for So discussion of this point.

Zeller's discussion, however, is seriously confused. He does not notice, for example,
that at Diog. L., Vitae VII, 58, which is cited by him, the P1]p.a. is said to signify the
Ka.TTryOPl1p.a, whereas at Plutarch, Qu. Plat. X, 1,2, p. l009c, also cited by him, the 1Jijp.a.
is said to be the Ka.TTryOPl1P,a.. Then Zeller himself says that the incomplete Lekta (which,
of course, are not corporeal) are divided into proper names and adjectives (Eigen-
8chaftsworter). The entire matter is clouded by all the conflicting testimony; I have
followed Diogenes, who at least gives an internally consistent account. Very likely,



Signs, Sense, and Denotation 17
It is difficult to translate these terms exactly, partly because of conflict-
ing ancient testimony and partly because they are technical and most of
the various possible English translations for. them are also technical. But
the. following points may help to establish their meaning. Among the
parts of speech, which are signs and hence physical objects, there are
proper names (6VO/laTa), class names (1rpoCT'rryopLat), and verbs
A proper name--"Diogenes," "Socrates," "Paris," "Achilles"-is a part
of speech which signifies a quality which belongs to one individual at
most.36 Note that "signifies" is here used to indicate the relation between
the sign and the Lekton. A class name is a part of speech which signifies
a'common quality: "man," "horse," "goddess," "soothsayer," "wrath."3l
(I use "quality" as a translation for 1rOWT1]S; however, 1rOWT1]S carries a
reference to the sort of thing concerned, and hence has a meaning which
overlaps that of "quality.") A verb (this, again, may be too narrow a
translation of Pij/la.) is a part of speech which signifies an uncompounded
Ka.TT/"Y0fY/1/la.: "to drink absinth," "to sit," "to walk," "to sing."3S We may
thus translate Ka.TT/'Y0PrJ/la. as "predicate," if it is understood that in this
usage "predicate" does not denote a sign or any other physical object;39
and perhaps the best· translation of 1rTWUt,s will be "subject"; it is a
generic term for those entities expressed by individual names or class
.names.40 Therefore, as we are told by Diogenes, a predicate is a deficient.
Lekton which combines with a subject (in the nominative case) to form
a proposition.41 So, for example, the words "walks" and "sits" express
predicates.

much of the confusion in these matters derives from the fact that in Aristotelian logic
a proposition is composed of a noun and a verb (words). Cf. Apuleius, In De Interp.,
ed. Dud., 267; Aristotle, De Interp., 5.
-35 Diog. L., Vitae VII, 57 fi.; Galen, De Hipp. et Plat. Plac. VIII, 3; Sextus, Adv.

Math. I, 132.
38 Diog. L., Vitae VII, 58: 6110Jlou OE EU'TL IJEPOf AOyOV 077AOVP lolav 1rO"/YT'1}'Ta.. See also

Scholia in Dionysii Thracis Artem Grammaticum, ed. Hilgard, 214; and Sextus, Adv.
'Math. 1,133.

37 Diog. L., Vitae VII, 58: "EUT&. OE 1rPOUf1"YOP£a. KUTa. Tall AlO-YE1I1W J.LEpOi AO-yOV
CTT/pa.'illOll 1rOl.OrrJTU, olOll ".AP8PW7rOS, '17r7ros. Cf. also Sextus, Adv. Math. I, 133.

38VitaeVII, 58: pijpa OE fun P.EpOS AO-yOV CT'1}IJ.a'ivov Q.uVlI(JETOV lCuTf}-y6p7Jp.u. For the examples
see Sextus, Hyp. Pyrrh. II, 230,232; Adv. Math. VIII, 100, and I, 133. Steinthal, op.
cit., p. 299, asserts that pfj/loa = KaTfI-yOp1lp.a-an amazing assertion in view of the fact
that we are told by Diogenes (1) that a Pij/loa. signifies (U'1}J.LalllEI.) a Ka.T1ryOPfI/IoU, and (2)
that a PfipQ, is a q,wvl] (hence, a CTWIJoa.) , whereas a KQ,Tf}-Y0pT/lJoa is a Lekton (hence,
Ug{"pa.TOV).

39 This agrees with Frege's usage of Pradikat. Cf. Sextus, Adv. Math. VIII, 100,
where a KQ,rt]-YOPf1PQ,may "belong" to an object.

40 Thus, the sound "dog" signifies (CTfllJoalvEt) a 1f'TWOu----e.g., a. barking animal. Adv.
Math. XI, 29.

41 Diog. L., Vitae VII, 64. A predicate is a AEKTOV UUPTa.KTOP op(Jn 1I"TWUEt 7rPOS
-yEvEUI.lI. Cf. also Sextus, Adv. Math. VIII, 79, 94. I do not understand how

& Lekton, as distinguished from a word, can possibly be in the nominative case. But
there are many things a.bout the metaphysics of Lekta., a.s also of propositions, which
I do not understand. This applies especially to the assertion that Lekta and propo-
sitions have parts (p.6pI.a).



18 Signs, Sense, and Denotation

At this point, under the heading "deficient Lekta," we should expect
to find accounts of the famous Stoic theory of categories. But we do not,
and, as Zeller points out, there is nothing on record to indicate where the
discussion of the categories occurred in Stoic introductions to logic.42
Furthermore, there is almost no consideration of the categories in Sextus,
Diogenes Laertius, or Galen, who are our only good sources for Stoic
logic. Instead, we have to depend on Alexander, Simplicius, Dexippus,
Porphyry, Plutarch, and Stobaeus, with certain hints by Seneca and
others, all of whom we know to be relatively unreliable in such matters.43
We shall consequently restrict the present account to the barest outline
of the Stoic categories, hoping that others will be able to investigate this
mattermore successfully in the future.
Compared with Aristotle's ten categories, those of the Stoics number

only four, plus one "highest notion." The highest notion was called TO TL,
"the indefinite something," and the four categories were:

(1) TO inroKELp.EJlov subject or substratum
(2) TO 1ror,6v quality
(3) TO 1rWS state
(4) TO 1rPOS T£ 1rWS relation

We are told that these four categories are so related to one another that
every preceding category is contained in and more accurately determined
by the next succeeding one.44 De Lacy45 claims to discern, in the writings
of Epictetus and others, actual attempts to investigate subjects by means
of the categories. Epictetus, in discussing some matter, will first state the
subject, then its qualities, then its states, and so on. Since, however, De
Lacy has found no example in which all four categories are used, and
since it would obviously be very difficult to treat any subject without
using at least some of them, it seems that his thesis is at present insuffi-
ciently supported by evidence.
We tum now to the complete Lekta. For logic, the most important

subclass of these is that consisting of propositions. A proposition, accord-
ing to the standard Stoic definition, is a complete Lekton that is asser-
toric (i.e., true or false) in itself.46 But there are also many other kinds
of complete Lekta.47 There are questions, which, like propositions, are

42 Zeller, op. cit., vol. 3, part 1, p. 92, note 1. Cf. Bochenski, Ancient Formal Logic,
p.87.

43 For sources see Zeller, opt cit., vol. 3, part 1, pp. 93 ii.
44 Ibid., p. 104.
45 UStoic Categories as Methodological Principles," 246-263.
46 Sextus, Adv. Math. VIII, 73, 74; Diog. L., Vitae VII, 65; Noctes Atticae

XVI, viii.
47 Adv. Math. VIII, 71 ft.; Vitae VII, 66 ft. Cf. also Apuleius, In De Interp., ed.

Oud., p. 265; and SVF II, 182.
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complete Lekta, but which demand an answer: "Is it day?" These are
neither true nor false. There are inquiries, which are like questions except
that they cannot be answered with "Yes" or uNo": "Where does Dion
Iivet" (Here, in parallel accounts, Sextus gives the question and Diogenes'
'gives the answer: "He lives at such and such a place.") There are impera-
tives (which convey commands), oaths, and salutations ('ArpEtOT/ "VOLUTE,

o'vtJPWlI 'A'Yo.jJ.EjJ.1I0V). Besides these, there are quasi-questions ("How
like to Priam's sons the cowherd is!"), and timid suggestions, and wishes,
and prayers, and many others.
Such is the classification of Lekta. Since we are dealing with logic we

'shall be interested primarily in only one sort of complete Lekton, the
proposition. This will be considered in the next chapter.

§ 2: COMPARISON WITH MODERN THEORIES

rrhere are interesting similarities between Stoic semantics and certain
modern theories, particularly those of Frege and Camap. The goal here,
as elsewhere in this study, is to give a true picture of the Stoic contribu-
tions and not to try tQshow that there is nothing new under the sun. For
Frege's theory we shall rely on a long-neglected article48 which is the
source of many of the examples and much of the substance found in. the
:contemporary discussions among Carnap, Quine, Church, and others.
'Carnap's view will be taken from one of his recent books,49 which, con-
veniently for the task, contains a comparison of his intension-ex-
tension distinctionwithFrege'sdistinction between senseand denotation. 50
The traditional concepts of the connotation, denotation, extension,
,and intension of terms are subsumed as special cases under the
much wider concepts introduced by Frege and Carnap, which apply to
,whole sentences as well as to their parts. It will be seen below that the
'Stoic theory is also of the wider rather than of the narrower sort; this is
why Frege and Carnap were chosen for comparison instead of one of the
traditional authors, for instance, Mill. 51

48 Frege, "Ueber Sinn und Bedeutung," pp. 25-50.
49 Carnap, Meaning and Necessity.
60 I shall adopt the following translations of Frege's terms:

Sinn: sense Zeichen: sign
Bedeutung: denotation Bezeichnen: designate
Bedeuten: denote Gegenstand: object
A usdrilcken: express Subjekt: subject
Gedanke: proposition Pradikat: predicate
VOTstellung: idea. Behauptungssatz: sentence

Cf. Carnap, Ope cit., p. 118, note 21. The term Eigenname is introduced by Frege (op.
cit., p. 27) to refer to names of individuals, but he does not adhere closely to this usage
(cf. p. 34).

61,Cf. Brochard, "Sur la logique des Stoiciens," p. 465.
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. "'In order to simplify discussion and comparison of the three sets of

table 1 has been adjoined. It consists of an arrangement of the
terms employed in the three theories, and references will

J4lade to it by row and column. Columns 1, 4, and 7 contain Stoic
columns 2, 5, and 8, Frege's terms; columns 3, 6, and 9, Camap's

the outset we must mention two serious deficiencies in the Stoic
(or in what remains of it), compared with the theories of Frege

Carnap. In the first place, no principle of interchangeability is to be
-:"fQtmd in any of the Stoic fragments, nor is there any discussion of the
,:!'ptOblems which arise in connection with such a principle. 52 We have only
?the bare essentials of the Stoic theory; there are no examples of the appli-

of their principles to the solution of definite problems. Thus, the
to solve the so-called "antinomy of the name-relation," which

form or another has set the tenor of the modem approaches, is
,':\!holly absent from what little Stoic theory has filtered down to US. 63

and closely associated with the same point, is the fact that we
'}llossess no Stoic discussions of "oblique"64 or "not purely designative"66
()CCurrences of linguistic expressions. Owing to this fact, it will be possible

lIs to compare what is known of the Stoic concepts with the concepts
".OfFrege and Carnap much more simply than might at first appear. For,
'asCamap says, his concepts coincide with those of Frege for ordinary
,'flCCurrences of expressions: for any expression, its ordinary sense and its
',{oMinary denotation 'are, respectively, the same as its intension and its

S6 Therefo!e, we have no basis for discussing the Stoic theory
/iit'any respect in which the theories of Camap and Frege do not coincide.
"',The fundamental Stoic distinction is that between TO (11]p.a.'iJlOJl, TO

and TO TV"(XaVOJl. This corresponds, in many respects, to the
'}:u Leibniz' statement of the principle, quoted by Frege (op. cit., p. 35), is "Ea.dem
,dSUnt quae sibi mutuo substitui possunt, salva veritate." Cf. Carnap, ope cit., pp. 51 fI.,

Cf. also Sextus, Hyp. Pyrrh. II, 227: "Just as, because Paris and Alexander
'areidentical, it is not possible for 'Alexander walks' to be true and 'Paris walks' to be

.• .11 The context suggests that Sextus thought that the Stoics would agree to
_>ihis-possibly because it was an application of one of their own principles. "Paris"
:and "Alexander" were standard Stoic examples. Cf. Simplicius, In Cat., ed. Kalb-

p. 36, lines 8 ff.
,'53 Cf. Carnap, ope cit., pp. 133 fI. We do know, however, tha.t the Epicureans, against
i,whom the Stoics primarily contended, held the naive sign-object view which gives

to the antinomy (Sextus, Adv. Math. VIII, 13). We know also that ChrySippU8
;;;pt:oposed certain paradoxes requiring a notion of sense for their easy solution: e.g.,

has died." (If the sentence is true, there is no denotation for "Dion"; yet the
is significant.)

, 54 Frege, ope cit., pp. 28 et passim.
5S W. V. Quine, "Notes on Existence and Necessity," Journal of Philosophy, vol.
(1943), pp. 113-127.

,. 56 Carnap, op. cit., p. 126.
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Zeichen-Sinn-Bedeutung and designator-intension-extension distinctions
of Frege and Camap. That the concepts of 'TO fT1JJ.La'ivoJl, Zeichen, and
designator coincide, there is no doubt. With regard to TO AEKTOV, Sinn, and
intension, however, the agreement is not complete.
The Lekton is that which the sign designates or means, ang. which we

grasp (a1lTtAap,(Javop,E8a.) as existing in close connection with our intellect;
again, it is what the Barbarians do not understand when they hear the
Greek words spoken. 67 The concepts of Sinn and intension, according
to Carnap, "refer to meaning in a strict sense, as that which is grasped
when we understand an expression without knowing the facts."58 Frege
explains the sense of a sign as "the manner in which that which is denoted
by the sign is given." For instance, he says, let a, b, cbe the medians of a
triangle. Then "the intersection of a and b" denotes the same point as
"the intersection of band c," but the two expressions do not have the
same sense. 59 "Morning star" and "evening star" are another pair of
expressions which have the same denotation but different senses:
Frege carefully differentiates between the idea (Vorstellung) and the

sense. 60 The idea, he says, is subjective and private; the sense is objective
and public. Similarly, the Stoics distinguished between the presentation

and the Lekton. The latter is that which is the...content of a
rational presentation, which in turn is a presentation with respect to
which the ljJavTau(}ev can be conveyed by discourse. 61 That is, the Lekton
is what might be called the "objective content" (TO cPavTa.u8EV) of the
presentation, whereas the sense is characterized by Frege as the "objec-
tive content" of the Vorstellung. 62 Again, Frege describes the sense as
being "between" the subjective idea and the denoted object;63 this is
parallel to Ammonius' description of the Lekton as a jJ.EfTOV between
the thought (vo'TIJ.ta) and the thing (TO 7rpo.'Yp,a).64
These general descriptions of Lekton and sense show a certain simi-

larity, so far as they are intelligible. But a judgment about the coinci-,
dence or noncoincidence of the two would hardly he trustworthy if it
were based only on characterizations so vague as these. What we need
to know is this: Is the Lekton of every expression the same as its (ordi-

57 Sextus, Adv. Math. VIII, 12, 70.
58 Carnap, Opt cit., p. 119.
59 Frege, Ope cit., pp. 26-27.
60 Ibid., pp. 30 ff.
61 Sextus, Adv. Math. VIII, 70.
62 In fact, Zeller's translation of cjJavTaula is Vorstellung. Bochenski, La Logique de

Theophraste, p. 39, translates AEKT6v as le sens objectif.
63 Frege, op. cit., p. 30.
64 Ammonius, In De Interp., edt Busse, p. 17 line 27. Note that TO 7rPo.'YI.LrJ. is used

here in the Peripatetic sense and not in that of the Stoics, according to which it would
be synonymous with TO AEKT6v.
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sense? To answer the question, we consider the four classes of

n/"fexpressions mentioned in rows b to e of table 1: individual names, class
predicate expressions, and sentences.

{it> ' .,'AccQrding to the Stoic theory, the Lekton corresponding to an indi-
name65 is a characteristic which is peculiar to an individual. Frege
gives so explicit a statement of what he takes to be the sense of

individual name (Eigenname), but it seems more or less clear that he
?!::'i"d4oes not completely agree with the Stoics. Let us consider one of Frege's

For the individual name "Aristotle," he says, one might take
sense: the student of Plato and the teacher of Alexander the Great. 66
Stoic Lekton for "Aristotle" would in this case be the property of
Plato's student and Alexander's teacher. 67

[GP'" 'Carnap takes what he calls Uthe individual concept" as the intension
an individual expression. He says, "It seems reasonable to assume

0};'that what he [Fregel 'means by the sense of an individual expression is
the same as what we mean by an individual concept."6S Conse-

, "quently, it appears that both Frege and Camap differ from the Stoics
\/on this point. But the Stoic proposal is at least as plausible as theirs.

and Carnap agree with the Stoics in regarding the intension of a
name as a property belonging to the individu'als who are members

J::";'<()f the class. What could be more natural than to identify individuals
their' unit-classes and thus to consider an individual name as ex-

PTpressing a property that belongs only to one individual?69
f',(", With regard to the extension of an individual expression, we find no
r>'special term in Frege's theory or in that of the Stoics. Carnap uses the
},:term "individual."70 It is necessary here, however, to point a certain
,,'superiority of the modem over the ancient view. The Stoics asserted
1{:'Jlatly, in accordance with their materialism, that the objects denoted by

expressions are bodies, just as the signs are bodies. No such meta-
opinion is mixed into the semantics of Frege or Carnap. To be

Frege takes up arms against the skeptics and idealists who say
z.o'" 65 It was Chrysippus himself who split OJlOP.a.Ta. into OJlOP.a.Ta. proper and 1rPOU71'Y0pla.",
'i." according to Steinthal, ope cit., p. 297.

66 Frege, ope cit., p. 27 n. Evidently the descriptive phrase here occurs in an oblique
context.

;:;:: 67 The Stoic trea.tment of proper names reminds one somewhat of W. V. Quine's
procedure for the elimination of proper names; see his Mathematical Logic (New
York, Norton, 1940), pp. 149 fI.

t'" 68 Carnap, ope cit., p. 126.
69 Of interest in this connection is the Stoic definition of the individual as a species

which contains no other species; correspondingly, the universal class was defined as
the species which is contained in no other species. Diog. L., Vitae VII, 61.

; 70 However, Frege's example, "Aristotle," and the Stoic example, "Dion," show
that Frege and the Stoics would have agreed with Carnap in this matter. Thus the
denotation of uDion" is said to be Dion himself. Cf. Frege, ope cit., p. 27 n.; Sextus,

Math. VIII, 12.
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that no expression has a denotation; he points out that we usually intend
to talk about something more than our own ideas; that we usually assume
that our expressions have denotations; and, further, that even if we are
in error in this assumption, our intention is justification enough for
introducing the concept of denotation.71 But this plainly is not an argu-
ment against any metaphysical view. Camap also makes no metaphys-
ical assumption part of his definition or explication of "extension." It
would seem, further, that the Stoics had need of some 'sort of theory of
types or levels, else their view would have excluded propositions about
propositions; but we have no clues to their treatment of this problem
(if they ever thought of it) .
Next, let us consider the terms occurring in row c of the table. Here we

find that Carnap regards the intensions of class names as properties;
indeed, he shows how classes themselves can be regarded as properties
of a special kind.72 The Stoics seem to agree with him in regard to the
names. The Lekton of a class name (1rpou1]'YopLa) is a property belonging
to several individuals (iJ 1roL6T1]S). However, it must be confessed that
the agreement may not be so striking as it seems. There is much doubt
that the Stoics would have applied the term .1rOWTT/S wherever Carnap
would use "property." The only examples of class names mentioned in
the relevant Stoic fragments are "man," "horse," "goddess," and
"wrath."73 Each of these seems to be the name of a species;74 possibly a
1rOWT1]S is the defining property of members of a genus or for
example, "manhood." Its etymology faintly suggests this.75 At any rate,
it seems that Stoics did not regard every collection of things as a
genus or species,76 although their definition of an individual as a species
which contains no other species may cast some doubt here.77
Frege does not tell us what the denotation of a class name is, nor, for

that matter, does he even use a specific term for class names. Church,
carrying out what may be Frege's intentions, takes classes as denotations
for predicate expressions; and it may be supposed that Frege would have
assigned the same denotation to class names as to the corresponding
predicate expressions.78 If so, he would have agreed with Carnap. The
Stoics are silent on this; we know only that the TV'Yxavov for a class name

71 Frege, Ope cit., pp. 31-32.
72 Carnap, Op. cit., p. 93.
73 Diog. L., Vitae VII, 58; Sextus, Adv. Math. I, 133.
74 Cf. Vitae VII, 61.
76 It means, etymologically, "the state of being-of-some-sort."
76 Vitae VII, 60.
i7 Ibid. 61.
78 A. Church, review ofCarnap's Introduetion to SemantiCs, in The Philosophical Re-

view, vol. 52 (1943), pp. 298-304 (cited in Carnap, Meaning and Necessity, p. 125).
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will be corporeal, whatever it is. With respect to the sense of such terms,
K:one may infer that Frege would have used the word Subjekt to cover the

both of individual names and of predicate expressions. This would
t!;,.. exactly to the Stoic term for, just as Frege says that
;!jC every proposition (Gedanke) is composed of Subjekt and Pradikat,79 so
rt)'the Stoics said that a proposition (atLwj.La) is composed of 1rTWUI,S and

80

fr,' The Stoic term pfjl-'4 seems to correspond fairly closely to
f}term ltpredicate." Its Lekton is called a simple KaTrry6p1Jp.a,81 and again,

as an individual name or class name combines with a predicate '
to form. a sentence, so a 1rTWULS combines with a "a71J'YbP'11JJ4 to

an For this reason' the terms ltpredicate" and "subject"
r:[:::h.ave been chosen as translations for KaT1J'Y0P1Jj.La and 1rTWUI,S, respectively.

Frege uses no term specifically for predicate expressions, but
he would apply the tef1;ll Prtidikat to their senses. According

Carnap, the intension of a predicator is a property-the same property
r1Vthat is the intension of the corresponding class name.
,The question then What is the Stoic distinction between

and TO KaT'f/'YoP't1J.La, between the Lekton of a class name and
\":that of a predicate expression? This is a question which the present

does not know how to answer. Apparently the Stoics did not
that every true assertion about an entity expressed a of
entity. It might instead express only a 1rWS' EXOV of the entity, or a
T£ 1rWS €xov. But the predicate expression of any sentence does express

!W:a: KUT't1'YoP7Jp.a, according to them. Probably a more adequate account of
Stoic theory of categories would be required for answering the

adequately.
"',' Proceeding to rowe, we find that there is complete agreement about
{["the intension of sentences: the Stoics, Frege, and Camap all say that the

of a sentence is a proposition. But in the Stoic theory there
"("is no trace of the Frege-Camap notion that the extension of a sentence is
"';>its truth-value. Against the Epicureans, who maintained that "truth
'l:;'should be regarded as a predicate of certain sounds," the Stoics said
;/,> .: i9 Frege, op. cit., p. '35.

80 Diog. L., Vitae VII, 64: ("EUT£ 8E TO Ka.T1/,yOPT/,ua. ••• AEKTOJI EAA&.1rES C1VPTCLKTOP op8fj
1:j"1rTWC1e£ 1rPOS j'EPEUtV. Cf. Frege, op. cit., p. 35: ClSubjekt und Pradikat sind
':>ja (im logischen Sinne verstanden) Gedankentheile." Cf. Carnap, Meaning and N eces-
m:8ity, p. 31: lCBy going one step further in the analysis of this prC?P9sition we find as
'!\its components the property Human the individual concept Walter Scott; these

are both exemplified, and they are combined in a. structure of proposi-
type.

, 81 Vitae VII, 58.
82 For AIryOS == Satz, see Steinthal, op. cit., p. 292.
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that truth is "about" (i.e., has to do with) the Lekton.83 Elsewhere they
described the relation as being such that truth is in the Lekton.84 They
nowhere suggested that the relation between the proposition and troth
is in any way similar to that between, for example, the Lekton of an
individual name and the externally existing individual. The Stoic notion
of truth will be described more fully in the next chapter.
Concluding our comparison of the Stoic and modem semantical views,

we may say that they are remarkably similar, especially in regard to the
intension of the various linguistic expressions. This is shown by (1) the
agreement among the three theories on the entities chosen as intensions
for the various types of expressions, and (2) the fact that all three views
assert that the intension of a part of a sentence is a part of the intension
of the sentence. There are also certain similarities of general outlook. For
instance, the Stoics were apparently quite as reluctant as Carnap to
admit "metaphysical" entities like propositions; nevertheless, they did.
However, it is quite possible that if more were known about the Stoic
doctrine, many important disagreements with the modem analyses
would become evident. Even a single Stoic would enable us to
give an immeasurably better account of Stoic views in logic and se-
mantics. One need only imagine someone in A.D. 4,000 studying Frege's
theories by the sole means of a few hostile reviews in some nontechnical
periodical in order to appreciate the fact that the scraps of Stoic doctrine
are as clear and consistent as they are.

83 Sextus, Adv. Math. VIII, 11-13.
M Ibid., 70.



CHAPTER III

PROPOSITIONS, TRUTH, AND NECESSITY
SUMMARY

THIS CHAPTER is divided into three sections. The first defines and classi-
fies propositions and discusses their fundamental properties. A proposi-
tion is said to be "a complete Lekton assertoric in itself." Its most basic
property is that of being true or false and not both. Propositions are
:'classified as atomic and molecular; each of these classes in turn is divided
into several subclasses. The absence from Stoic logic of examples begin-
ning with "all" is noted. In the second section, the many Stoic usages of
the words "truth" and "true" are taken up seriatim. All these usages are
definable in terms of the usage referring to propositions. The third sec-
tion deals with Stoic notions of necessity and possibility, as found in the
fragments of certain (Megarian) philosophers to whom the notions were
originally due. It is shown that a reference to time plays a very important
,role in Diodorus' view of possibility. (This is closely connected with his
position in the controversy over implication, to be discussed in chap. iv.)
A brief account of what is known of the famous "Master" argument of
Diodorus is included, together with a few remarks on the views of Philo
and Chrysippus regarding possibility.

§ 1: PROPOSITIONS

'Aulus Gellius! relates that after his return to Rome from Athens he
decided to take a short course in logic. Accordingly he procured a Stoic
:textbook-a Greek introduction to logic (Elu4I'w-y'fJ ap-
'plied himself to it. The first chapter was entitled "On Propositions" (1rEpl

Apparently Gellius found it quite difficult, for he began to
search diligently for a Latin commentary. He finally discovered one in
the library and read it carefully. Unfortunately, it contained nothing
that clarified matters; on the contrary, he reports, its author (Lucius
':A.elius) had written the book against his own forgetfulness rather than
for the instruction of others.
Of necessity, therefore, Gellius returned to his Greek book. In it he

found the Stoic definition of propo&ition: "a complete Lekton, assertoric
'I Noctes AtticaeXVI, viii.
2 This was the standard title for Stoic introductions to logic. It is also the title of

the extant treatise by Galen. See chap. i, §3.
" a This too, was a standard title, referred to by Sextus, Diogenes, Boethius, Proclus,
and others.

[ 27 ]
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by itself."4 There were also some examples: "Hannibal was a Cartha-
ginian," "Scipio destroyed Numantia," "Milo was convicted of murder,"
"Pleasure is neither good nor evil." In fact, says Gellius, any full and
complete thought that is so expressed in words that it is necessarily
either true or false is called "proposition" by the logicians.
Gellius says further that Varro, who was the author ofDe Lingua Latina,
used the term proloquium, and that Cicero5 said that he would use the
term pronuntiatum until he could find a better one. (We know that
Cicero did find a better one-enuntiatio. 6) Gellius then goes on to discuss
conditionals, conjunctions, disjunctions, and other types of molecular
propositions. These will be considered later.
The report of Gellius is in complete agreement with our other sources.

His definition of "proposition'" is:

AEKrov aVTOTEAfS a7rOcjJo.VTOV OUOV EcP'

The version given by Sextus7 is:

And Diogenes8 gives the following:

7rpfi'YJ.La aVTOTEAES a-rrocjJo,vTOll 0(1011 'Ecf>'

(It is to be observed that in such contexts as these the term 7rpo.'YJ.La has
the same denotation as AEKr6v.) There are numerous other clear references
to this definition; undoubtedly it was to be found in almost every Stoic
introduction.
Every proposition, according to the Stoics, is true or false. Possibly,

for some members of the school, this was a matter of definition. Thus
both Sextus and Diogenes quote the same statement: OE EO"rl,V ()
EUTL." aATJ8ES Y;EVOOS, though neither calls it a definition. 9 We do know,

4 Rolfe's translation (Loeb ed., vol. 3, p. 158, note 4), tean absolute and self-evident
proposition," misses the mark completely. did not mean "axiom" in Stoic logic,
despite Ammonius, In An. Pr., edt Wallies, p. 26, line 36.

6 TUBe. Disp. I, 7, 14.
6 De Fato, 1. Apuleius, In De lnterp., edt Oud., 265, says that Cicero used enuntia-

tum. Apuleius also agrees with Gellius that a proposition expresses a complete
thought (absoluta sententia).

7 Hyp. Pyr-rh. II, 104.
8 Vitae VII, 65. Hicks' translation, "a thing complete in itself, capable of being

denied [sic] in and by itself," is inadequate. 7rpa,,(J.LfL here means the same as XEJ<:rov
(see Glossary), as is very plain in the section preceding the one cited; and
comes from lL1roc/>alvw, not from or a.7rCxp'!Jf.lL. .

9 Sextus, Adv. Math. VIII, 12; Diog. L., Vitae VII, 65, 66. Cf. Simplicius, In Cat.,
edt Kalbfleisch, p. 406, line 22; Cicero, Tuse. Disp. 1,7,14, De Fato, 20, 38. But Cicero,
Acad. II, 95, does call it a definition (and a ufundament of dialectic"). Simplicius
(SVF II, 198) shows how it can be proved that any proposition is either true or false:
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.. however, that the Stoics regarded it as an assertion against AristotlelO
the Epicureans,11 whom they believed to have held that propositions

rfc/ about future contingencies were neither true nor false. Apparently it
f6;i;:was Chrysippus who defended the tertium non datur most vigorously.. In

least three places in De Fato12 Cicero ascribes the view to Chrysippusj
W?jn one place13 he says that Chrysippus tried omnis nervo8 to persuade
1,\. people of this fact. There is no doubt that nearly all the Stoics shared the
tt';/ :same view. Sometimes it was stated as ttEvery proposition is true or
false" ; sometimes as UThe disjunction [Ol.erEV'YP,EVOV] of a proposition with
its negation is necessarily true."14 Since the Stoics always used
:for exclusive disjunction, there seems to be no point in trying ("rith

f+ Lukasiewicz) to find a distinction here between the law of contradiction
',: and the law of excluded middle.16

The Stoics divide propositions into those that are atomic and those
are molecular.16 They take care to point out, however, that atomic

;;' propositions are not called tcatomic" because they have no parts; it is
<.:.' rather because their parts are not occurrences of propositions.17 An' atomic
v?, proposition is one which is constructed of subject (1rT6JULS) and predicate

(K4 TTJ'YOpTJP,a) without the help of a logical connective (uvv5eup,os). A
>;'.'. molecular proposition consists either of two of a single
:proposition or of different propositions, and is always recognizable by

ft, the presence in it of one or more logical connectives. The provision in
·this definition for two occurrences of the same proposition may show

{. that the distinction between propositions and sentences was not for-
:gotten.

Ulf there will be a naval battle tomorrow, it is true to say that there will be; if there
will not, it is false to say that there will be. Either there will be a battle or there will

\:. not be. Therefore, either it is true or false to say that there will be."
::,: 10 Boethius, In De Interp., ed. secunda, Meiser, 208. This refers to chap. 9 of De

I nterpretatione.
A." 11 Cicero, De Fato, 37.

,12 Ibid., 37, 20-21.
iii" 13 Ibid. 21.
¥!:\ . 14 See Cicero, Acad. II, 97.

15 LUkasiewicz, uphilosophische Bemerkungen... ," pp. 63 ff. I do not deny that the
Stoics had a. notion of inclusive disjunction (1rapaOLErEU'YJ.l90V), but this connective

;o.··does not occur,in their five basic undemonstrated argument schemata.
>.K·, ... 16 Sextus, Adv. Math. VIII, 93; Diog. L., Vitae VII, 68; Galen, Inst. Log., 12; ,

SVF II, 182. The classification of propositions is schematized in figure 2, p. 16. Cf.
the Peripatetic distinction, Apuleius, In De Interp., ed. Gud., 266. It does not seem
that the Stoics were careful in their definition of UVVOEUp,OS, for a connective is defined

Y:: as a sign, and yet it joins the parts of a proposition.
;;: 17 Sextus, Adv. Math. VIII, 94. The parts of a proposition are the Lekta correspond-
ing to individual or class names (bv6p.aTa or 1rpOuTryopLat) and predicate expressions
(PIlJ.l.aTa). Thus we find Sextus objecting that only corporeal things can be divided
and that therefore propositions cannot be compounds (VIII, 79). Whether the premise
,'()f this argument was taken from Stoic physics is unknown.
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Several kinds of atomic propositions are listed by the Stoics. Sextus

mentions three: definite, indefinite, and intermediate.ls Definite propo-
sitions are asserted deictically: "This [man] is walking," "This [man] is
sitting," with the speaker indicating the person concerned. Indefinite
propositions lie in the scope of ("are governed by") an indefinite particle;
for instance, "Somebody is walking." Intermediate propositions are
neither indefinite, since they refer to a particular object, nor definite,
since they are not uttered deictically; for example, "Socrates is walking"
or "Socrates is sitting." Definite and indefinite propositions are related,
according to the Stoics, as follows: the indefinite proposition cannot be
true unless the' corresponding definite proposition is true. For example,
unless "This person is walking" is true of some particular person, the
proposition "Somebody is walking" is not true.19 Similarly, intermediate
and definite propositions are said to be related in such a way that if an
intermediate proposition is true, then for some particular person the
corresponding definite proposition is true (with certain exceptions, as
will now be shown).20
The latter point is brought out by Chrysippus in a paradox which he

offered against the Peripatetics.21 On the one hand, he argues that an
intermediate proposition can be true only if there is some particular
person with reference to whom the corresponding definite proposition is
true. For instance (not his example), if "Dion is at Athens" is true, then,
with some appropriate indication, uThis man is at Athens" must be tme.
On the other hand, however, he argued that in the intermediate proposi-
tion, "Dion has died," there is no possible indication such that "This
man has died" is true.22 It is easy to see that the solution of this paradox
would be accomplished by means of the Stoic distinction between the
Lekton of a sign and the external object corresponding to it.
Diogenes, too, lists definite, indefinite, and intermediate propositions

as types of atomic proposition.23 According to his version, the definite
proposition is one composed of the Lekton of an indicative sign, plus a

l!l Adv. Math. VIII, 96, 100. Note that what the Peripatetics ca.lled "indefinite"
propositions (e.g., HAn animal is breathing") would be "intermediate" propositions
according to the Stoics. Cf. Apuleius, In De Interp., ed. Oud., 266.

19 Adv. Math. VIII, 98.
20 See Alexander, In An. Pr., ed. Wallies, 177-178. Cf. Ammonius, In An. Pr., ed.

Wa.llies, p. 50, line 13. .
Alexander, In An. Pr., 177-178. This argument was put forward specifically as a

challenge to the Diodorean proposition that an impossible proposition could not
logically follow from a possible proposition.

22 Philoponus, In An. Pr., ed. Wallies, p. 166, lines 3 if.t explains this as follows:"The word TOVrO, being deictic, signifies something which eXISts, but the word T£6I16.."«,,
signifies something that does not exist. It is impossible for that which exists nQt to
exist. Therefore, that this man has died [TOVTO TEv8va.,,(u] is impossible."

23 Diog. L., Vitae VII, 69.
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'predicate; the indefinite is composed of one or more indefinite particles,
'plus a predicate; and the intermediate, which Diogenes calls the "cate-
gorical," is composed of a predicate and a subject in the nominative case.
He a.lso lists some further types of atomic proposition, namely, denials,
,privations, and negations.
A denial (apV7/TLKOV) is an atomic proposition composed of a denying

:particle and a predicate.24 For example, in "No-one is walking" (ovoEls
::1rEpL7raTEL), "No-one" (ovoELs) is the denying particle (P.0PLOV apV1JTL,,6v)' and
"is walking" is the predicate (KarrryoP7JP,a). A privation is an atomic
proposition formed from another atomic proposition by reversing the
'llredicate: "This man is unkind."25
, , A negation (a7roc/>a.TLKOV) , to be sharply distinguished from a denial
i{apV'I'ITI,KOV), is formed from a proposition by prefixing the negative "not"
(OVIC).26 The account of Diogenes seems to suggest that negations are
:'atomic propositions; the account of Sextus does not substantiate this.
Among the Stoic fragments are many examples of propositions which are
:negations and which nevertheless contain connectives. In fact, the Stoics
made a great point of the observation that in order properly to negate a

one must prefix the negation sign. Thus, they said, "It is day
'and it is not night" is not the negation of "It is day and it is night"; but

correct negation is "Not both: it is day and it is night."27 It is an
:interesting fact that, in this particular, the Greek language is superior to
English, for the Greek negative may be placed at the beginning of the
sentence--ovxl ECTTLV; in English this would be solecistic-UNot :
"it is day." According to one source,28 the Stoics used the term "negation"
only for propositions that were preceded by the negative. A double
'negation (tnrEpa1roc/>arLKov) is the negation of a negation: "Not: it is not
day." It Uposits" (rL871uL) the corresponding unnegated proposition, (CIt
is day." Unfortunately, the example of a double negation given by
>Diogenes, OUx' T,J,LEpa OUK ECTTLV, is difficult to reconcile with the preceding
·rUle about prefixing the negative particle.29

24 Ibid., 70.
26 Ibid.
26 Ibid., 69. Cf. the Glossary, s.v. avnKdp.EvoV and Q.roq,a.nIC6v. Sextus, Adv. Math.

VIII, 89-90; Apuleius, In De Interp., ed. Oud., 266; Boethius, In De Interp., ed.
'secunda, Meiser, 261; Apollonius of Alexandria, TIEpl ed. Schneider, 218.

27 See Sextus, Adv. Math. VIII, 89 fT. Note the explanation in terms of the scope of
the negative. The scope of "not" in a negated conjunction may be the point of the
paradox offered by Sextus at Hyp. Pyrrh. II, 241, but I would be inclined to adopt
Weber's emendation of the text (see the apparatus criticus of Mutschmann's edition).

28 Apuleius, In De Interp., 266.
29 Diog. L., Vitae VII, 69. Prantl, by confusing the complement of a class with the

negation of a proposition, makes dreadful (Geschichte der Logik im Abend-
lande, vol. 1, pp. 449-450). He did not, however, generate this confusion by himself;
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It will be noticed that nowhere in the rather elaborate classification
is any provision made for universal affirmative propositions, that is, for
propositions beginning with "all.': This may be a mere coincidence. How-
ever, it will be observed also that, of the many propositions mentioned by
the Stoics as examples for illustrating the various parts of their logic, not
a single one begins with "all." The reason for this may be connected in
some way with the alleged nominalism of the Stoics ;30 or possibly the
Stoics interpreted what would consider universal propositions as
propositions about the corresponding class; or, again, perhaps they re-
garded these simply as equivalent to the negations of indefinite proposi-
tions. At any rate, the present writer is unable to offer any evidenced
explanation.31
So much for the Stoic account of atomic propositions. There would be

much more to say about them if the Stoic works were extant, for Chry-
sippus alone wrote at least one book on each kind of atomic proposition
and three on negation.32
A molecular proposition is always marked by the occurrence of a con-

nective «(J'VV5E(1'J.I,OS) or connectives in the corresponding sentence. A
connective is an indeclinable part of speech which joins the parts of the
sentence.33 Molecular propositions, accordingly, are classified on the basis
of the connectives they contain (at the main break).34 Thus there is the

rather, he borrowed it from the Aristotelian commentators, Simplicius and Boethius.
The latter were trying to subsume the theory of the hypothetical syllogism under
that of the categorical syllogism, and in their attempts regularly confounded propo-
sitional variables with class variables. In the relatively good sources of Stoic doctrine,
however-8extus, Diogenes, and Galen-one does not find this confusion; in fact,
one finds no established way of forming an expression for the complement of a class.
It is interesting to observe that the Stoics had no need of a rule for double negation.

By means of a type 4 undemonstrated argument and the law of excluded middle, one
could always pass from a proposition to its double negation; similarly, by means of
a type 5 undemonstrated argument, one could return. Thus:

Either it is day or it is not day.
It is day. .
Therefore, not: it is not day.
Either it is day or it is not day.
Not: it is not day.
Therefore, it is day.

HOr" is here used in its exclusive sense, of course.
30 On Stoic and Cynic nominalism see Zeller, op. cit., vol. 2, part 1, pp. 295 fI., and

vol. 3, part 1, p. 80.
31 Sextus tells us that the definition "Man is a mortal rational animal" has the same

meaning as "If x is a man, then x is a mortal rational animal," and he calls the latter
KaBoAtK6.". Chrysippus is mentioned, but one cannot tell whether the term was his or
Sextus'. Sextus, Adv. Math. XI, 8.

32 Diog. L., Vitae VII, 190.
33 Ibid., 58.
34 Ibid., 71 ff.; cf. SVF 11,182.
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conditional (o-VJll1J.L/JEJlOJl) , the conjunction (CTu/J7rE'lr}..E1'/JEJlOV) the disjunc-
tion (OLESEV1'J.LEJlOJl), and several others. A conditional proposition is one'
that is formed from two occurrences of a single proposition or from differ-
ent p6opositions by means of the connective "if" (El or E't7rEp). It asserts
that the part which does not immediately follow the "if" is a conse-
quence of the part which does immediately follow the "if."35 The condi-
tions for its truth were the subject of great debate among the Stoics and
will be discussed in the next chapter. A conjunction is a molecular propo-
sition compounded by means of the connective "and" (Kat): "It is day
and it is light." A disjunction is put together by means of the connective
"or" (i]), which is always to be understood in an exclusive sense. The
disjunction asserts that the disjuncts are not both true nor both false.
Thus, a favorite Stoic example is, "It is day or it is night." There are
further the so-called "quasi-disjunction" (OJ.LOLWS OI,ErEVl'j.J.EJlOJl) and "pseudo-
disjunction" (7rapaOLErEvl'J.LEJlOV); the latter corresponds to our "inclusive
disjunction." These, together with the quasi- and pseudo-conditionals,
will be defined and discussed in the next chapter.
In addition to the foregoing, Diogenes lists certain non-truth-func-

tional types of molecular proposition.36 The causal proposition is con-
structed by means of the connective "because." For example, "Because
it is day, it is light." In these, "The antecedent is as it were [orovEl] a
cause of the consequent." There are also certain molecular propositions'
of this sort: "More likely it is day than it is night." These are called
"propositions indicating greater probability" and are formed by placing
the connective "more likely" in front of the first component and the
connective "than" in between the two components. In a corresponding
way, the so-called "propositions indicating less probability" are formed:
"Less likely it is day than it is night."

§ 2: TRUTH

The student of Stoic logic fiIids that it is relatively clear and unambiguous
on most of the·important points, but the discussion of truth is a notable
exception. Nevertheless, since the notion of truth plays a fundamental
role in logic, and since we are striving to give a complete account of
what is known of Stoic logic, we must include an exposition of the views
of Stoics on this subject.
The Stoics appear to have used the word "true" in many different

senses. First and foremost, they spoke of truth as being "in" or "about"
35 Cf. Adv. Math. VIII) 111. ,
36 Vitae VII) 72 fI.
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propositions.37 This seems to be the basic usage of the word in Stoic
logic. Closely connected with this is the sense in which certain proposi-
tional functions are said to be true for all or some values of their vari-
ables.38 Next, it was applied to the so-called "presentations" (t!Jav-
rauLa,) .39 A presentation is true if and only if a proposition accurately
describing it is true. Suppose that, judging by my present t!JavrauLa., I
say, "It is day." If it is in fact day, then the proposition is true, and so
is the presentation. A false presentation is such that a proposition ade-
quately describing it will be false. So, for example, when I see an oar
that is partially under water, I may describe my presentation accurately
and say, "The oar is bent," but since the oar is not bent, the proposition
and the presentation are false.
The classes of true and false presentations are neither mutually exclu-

sive nor mutually exhaustive; some presentations are both true and false,
and some are neither. For an example of a presentation that is both true
and false, Sextus cites the image of Electra visualized by Orestes in his
madness. Sextus explains that this presentation was true so far as it
was caused by something that existed, since Electra existed, but that it
was false so far as it seemed to be a presentation of a Fury, since actually
there was no Fury. The examples given, unfortunately, do not differen-
tiate clearly between false presentations and those that are both true
and false. For there seems to be as much reason for saying that the
presentation of the bent oar was true so far as it came from an existing
object as there is reason for regarding Orestes' vision of Electra as true
in one respect. Prospects of clearing up this confusion are slight, since
the issue is not discussed in any other fragment, and the remaining ex-
amples given here are equally indecisive.40 The notion of presentations
that are neither true nor false is still more cryptic: "The presentations
that are neither true nor false are the generic presentations; for the
genera of things of which the species are of this kind or ·of that kind are
not of this kind or of that kind. 41 For example, some men are Greeks and
some men are barbarians, but the generic Man is neither Greek (for then
all men would have been of the species Greek) nor barbarian '(for the

37 Adv. Math. VIII, 11,70.
38 Thus, expressions like UIt is day" are said to "become true" or "become false."

See the discussion of Diodorean sentences in the next section of the text.
39 Adv. Math. VII, 243 ff.
40 Another example of a false presentation is, tiThe Porch is ta.pering." For the

meaning cf. Hyp. Pyrrh. I, 118. Another example of a. presentation that is both true
and false is, "when a man imagines in his dreams that Dion is sta.nding beside him.
(when Dion is alive)."

41 Note that this sort of statement, which men for two thousand years have thought
to be true and worth saying, is nonsensical according to the theory of types, and 80
is the reason given for it in the example.
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same reason)." Correct interpretation of this passage awaits further
investigation. In still a fourth sense, "true" was applied by the Stoics
to arguments. This will be discllssed more fully in chapter iv, and we
ineJude only a definition here: an argument is true if and only if it is
valid and has true premises. If it is invalid or has a false premise, then
it is said to be false.42
Thus there are at least four senses of Utrue." Now it might be thought

that Utruth" meant merely the characteristic of being true and that
consequently when the senses of "true" were determined, the senses of
Utmth" would ipso facto be determined. In Stoic usage, this was not
the case.
Sextus describes, in two long passages which corroborate one another

in every detail, a Stoic distinction between the tme (TO a:X7J8ES) and truth
(1] a"Xf,OEI,a).43 The Stoics say, according to him, that the true differs from
truth in three ways: in essence, in constitution, and in meaning. They
differ in essence because the true is incorporeal (for it is a proposition,·
and a proposition is a Lekton, and a Lekton is incorporeal), whereas
tmth is a body. For truth is knowledge assertoric of all true propositions,
and knowledge is the principal part of the soul in a certain state (1rU)s
EXOV, the third Stoic category). The soul, in tum, was regarded by the'
Stoics as a body (the breath). Thus, just as a fist is a body because it is
only a hand in a certain state, so knowledge is a body, since it is only·
the principal part of the soul in a certain state.
Truth and the true differ in constitution, since truth involves knowl-

edge of many truths, while the true is something simple; for example, uI
am conversing" (this in spite of the fact that the proposition is described
in many places as a (J'VV8ETOJl). 44 They differ also in meaning (OV1lap.EL) ,
since truth pertains to knowledge, while the true does not; also, truth
is found only in a good man, but even a bad man may say something
true. In connection with the latter point, the Stoics distinguished be-
.tween lying and telling falsehoods. The good man may tell a falsehood,
perhaps because of his urbanity or perhaps because he is a physician or
an army officer; but the good man cannot be a liar. It is not the act itself
but the motive that counts; for example, says Sextus, grave-digging
may be an honorable or a base profession depending on the reasons why
the graves are
The criterion for determining the truth of presentations, much dis-

cussed by the Stoics, is an epistemological problem and not within the
42 Hyp. Pyrrh. II, 138 fi.
43 Ibid., 81 ff.; Adv. Math. VII, 38 fi.
44 Adv. Math. VIII, 79.
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scope of this work. Propositions are said to be true when the thing named
by the subject name has the predicate expressed by the predicate expres-
sion. Thus, "This man is sitting" is true when the object indicated has
the predicate in question, "is sitting."45 Diogenes, using a different
example, tells us that "It is day" is true if it is day; if it is not day} the
proposition is false. 46 Other passages express the same notion.47

§ 3: NECESSITY AND POSSIBILITY

Mention has previously been made of the fact that arguments went on
within the Stoic school over the interpret&,tion of conditionals. The origi-
nators of the three dominant views were Diodorus Cronns, Philo, and
Chrysippus. These men also had theories about the proper definitions
of "necessity" and "possibility," and it will be seen in the sequel that
their theories of the conditional were very closely connected with then-
theories about necessity. Accordingly, it seems desirable to give a brief
account of the Stoic views on necessity and possibility.
The task of understanding the theory of Diadorus Cronus48 is made

difficult by the fact that he apparently thought of propositions as though
they contained time-variables. His examples always include expressions
like "It is day," and he says that these are true at certain times and false
at others, or that they become true and become false. It seems, therefore,
that instead of dealing with what would today be called "propositions,"
he in effect considered the corresponding functions formed by adding
"at t" to each proposition: "Snow is white at t," "Grass is green at t,"
"It is day at t," etc. Thus "(t) (Snow is white at t)" would represent the
Diodorean-type proposition" 'Snow is white' is always [aet] true"; and
"(Et) (Snow is white at t)" would represent the statement II 'Snow is
white' is sometimes [1rOTE] true." (Here the words "always" and "ijome-
times" are of course to be taken in a temporal sense.) If we further sym-
bolize the present moment by tf and the relation of temporal prece<;lence,
by <, we can express such Diodorean statements as " 'It is night' wilf
be true" and" 'It is night' wHl never again be true." These become,,:
respectively, '

(Et) (t' < t. It is night at t)
and

rv(Et) (t' < t. It is night at t).
Now the famous Diodorean definition of "possible," which was known

throughout antiquity and was the subject of whole books of criticism, is
4S Ibid., 100.
46 Vitae VII, 65.
47 SVF II, 198.
48 Much of the following description of Diodorus' theory is included in my article,

"Diodorean Implication."



Propositions, Truth, and Necessity 37

usually given as follows: "The possible is that which either is or will be."49
This definition is mentioned by many ancient authors in many places;
but only Boethius gives Diodorus' definitions of the closely associated
terms "impossible," "necessary," "nonnecessary,"50 which in turn show
clearly that the definition of "possible" was slightly elliptical; it should
have been, "The possible is that which either is orwill be true." The other
three definitions are as follows: "The impossible is that which, being false,
will not be true" ; "The necessaryis thatwhich, being true,willnotbefalse";
and "The nonnecessary is that which either is or will be false." Formali-
zation of these by the method mentioned above makes it clear that cer-
tain important requirements are satisfied:

(1) rp is possible at t'l f()T rep at t' }V (Et) (t' < t. pat t)l
(2) rp is impossible at til f()T r",,(p at t' ) . (t) (t' < t) -.J(p at t))1
(3) rp is necessary at til for r(p at t' ) . (t) (t' < t) p at t)l
(4) rp is nonnecessary at t'l f()T r-.J(p at t ' ) V tEt) (t' < t. rv(p at t)l

Thus the definiens of (1) is the contradictory of the definiens of' (2), as
it should be. Similarly the definiens of (3) is the contradictory of that of
(4). Further, it is evident that according to these definitions a proposition
is possible if and only if its negation is nonnecessary, and it is impossible
if and only if its negation is necessary. 61 Thus, whatever the other merits
of these definitions may be, one must admit that they bear the proper
relationships to one another. 62

49 Alexander, In An. Pr., ed. Wallies, 184. Alexander gives some examples: "Accord-
ing to him (Diodorus) it is possible for me to be at Corinth if I am at Corinth or if,I
am going to be at Corinth. But if I should never be at Corinth, it wouldn't have been
possible. And a child's becoming a grammarian is possible, if he ever does become one."

60 Boethius, In De Interp., ed. secunda, Meiser, 234.
61 Assuming, in line with our interpretation of Diodorean statements, that r-.J(p

at t) 1 is equivalent to r(""'p) at tl. .
62 It is interesting to note that Boethius himself did not understand the, Stoic

definitions which he has preserved for us. He describes a Stoic division of propositions
as follows (p. 393): "They [the Stoics] divide propositions in this way: some propo:-
sitions, they say, are possible, and others are impossible; and of the possible, 'some are
necessary and some are not necessary; and again of the nonnecessary, some are pos-
sible and others are impossible-by so doing they foolishly and recklessly set up the
possible as both genus and species of the nonnecessary." Doubtless Boethius is
thinking of this sort of diagram:

Propositions

Possible , Impossible

Necessary Nonnecessary

Possible _-.1..1__ Impossible

But n6 such diagram is implied by what he represents the Stoics as saying.' Pra.ntI,
op. cit., p. 463, makes the same error as Boethius. Cf. Zeller, op. cit., vol. 3, part 1, ,p.
110, note 2.
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Diodorus, apparently perceiving that all fOUf definitions may be con-
sidered as depending upon the first one, attempted to construct an argu-
ment to justify it. 63 The resulting trilemma was called "the Master" (0
KVpLEVWV), and the great fame of Diodorus as a logician rested primarily
upon it. But unfortunately we possess only enough information about
the argument to make its actual nature a tantalizing problem. Several
authors mention it by name, but it is discussed only by Epictetus,54 and
his account is too sketchy to be of much help. However, he did include
this much: Diodorus argued that the following three propositions could
not all be true.

(1) Every proposition true about the past is necessary.
(2) An impossible proposition may not follow from a. possible one.
(3) There is a proposition which is possible, but which neither is true..

nor will be true.

Since, according to Epictetus, the first two propositions seemed to Dio-
dorns to be more plausible than the third, he dropped the third, and this
accounts for his definition of the possible as "that which either ia..
or will be true." Epictetus goes on to say that other philosophers· chose
different ways out of the difficulty. Cleanthes and his school accepted
the second and third propositions while rejecting the· first; Chrysippus
accepted the first and third while denying the second. It is noteworthy
that no one challenged Diodorus' argument that the three propositions
were incompatible.
The question is, Why are they incompatible? There is hardly enough

evidence to justify even a guess, but this, of course, has not prevented
scholars from being certain about the matter. Zeller55 thinks that Diodo-

63 In An. Pr., ed. Wallies, p. 184. See note 49; the next sentence is,
"And for the establishment of this [notion of possibility], the 'Master' argument was
put forth by Diodorus."

54 Diss. II, ]9,1: 0 KUPLEVWV a.7rO TOLOVTWV Tf,VWV a.q,opp.CJv lIPwrflu(Jat, epalvETat.
"Yap ouu?7s p.aXl1s TOLS TpLUl. TOVTOtS rpos liAAl1Aa, rei' nav 1rapEA1JAvfJos 4v4"YKatOp

ELvaL, Kal r43 a{,vvarov aKoAovf)ELV, Kat Tc!3 ElvaL a our' EUTf,V 4A1J8ES our'
lurat. UVJlLOWV rr,v p.o.XrW TavTl1V 0 rv rwv 1rp&JTWJI ouo'iv 1r;JJo,Jllrr17TL UVJlEX,PfJUo,TO 7rPOS
1ro,pa.UTaULV TOU Elvat OlWaTOV 0 our' EUTf,P o:X'1](Jh OUT' EUTo,L.

66 Zeller, op. cit., vol. 2, part 1, pp. 269..270. Cf. also Zeller's article, "Ueber den
K,VPLEVWJI des Megarikers Diodorus," pp. 151-159, in which he states the argument as
follows: " 'Wenn etwas rnoglich ware, was weder ist noch sein wird, so wiirde aus
einem Moglichen ein Unm6gliches folgen; nun kann aber aus einem Moglichen kein
Unmogliches folgen; also ist nichts moglich, was weder ist noch sein wird.' Der Unter-
satz dieses Schlusses, dass aus einem Moglichen kein Unmogliches folge, wurde als
anerkannt vorausgesetzt. Der hypothetische Obersatz dagegen bedurfte einer weiteren
Begriindung, und er erhielt diese mittelst des Satzes, dass alles Vergangene nothwen-
dig seL Wenn namlich von zwei sich gegenseitig ausschliessenden Fallen der eine
eintritt, so ist ebendamit die Moglichkeit des andern aufgehoben, denn was einmal
geschehen ist, lasst sich nicht andern [rav 7rapEA.'Y/Avf)os aJla"YKaLov], dieser zweite Fall
ist mithin jetzt unmoglich; ware er daher [rUher rnoglich gewesen, so ware, wie Diodor
glaubt, aus einem Moglichen ein Unmogliches hervorgegangen." Compare a.lso
Prantl, op. cit., pp. 40 ff.
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rus, in the second proposition, was confusing logical with temporal conse-
quence and ,that his argument was something like this. Suppose (in
accordance with 3) that there is a proposition which is possible but which

::;, neither js at present true nor will be true. Then its negation is presently
and will always be true. As soon as the present becomes past, the

(' negation of the proposition will become necessary (according to the first
0>:of Diodol1ls' propositions). But if its negation becomes necessary, the
r:,'proposition itself becomes impossible. Thus a proposition which was
@"t possible will have become impossible, in violation of the second of
:Diodorus' propositions.

*F This explanation is not very satisfying. It rests, in the first place, on
'>;. the notion that Diodorus confused temporal succession with logical con-
sequence. But this hardly seems likely, for Diodorus himself was in the:[.

;:.: center of a very sophisticated debate over the nature of logical conse-
'quence. The word used in Epictetus' account is aKoAov8liv, which is the

;,;; same word used by Diodorus for "is a consequent of" in this debate.
:': Further, it seems unlikely that Chrysippus would have overlooked so
,elementary a confusion; indeed, he objected to Diodorus' second propo-
sition, but not on the grounds that it did not refer to logical conse-
quence. 66
But although it is easy to find objections to Zeller's explanation, it is

not so easy to find a better one. Any good explanation should be com-
with the assumption that when Diodorus said 8vV4T4' lJ.8lJva:rov
he was using the word aKOAov8liv in its Diodorean sense. But

until further evidence is forthcoming, the' possibility of finding a satis-
',";/' factory explanation is almost eliminated by the fact that, although
Diodorus usually predicates necessity of what are in effect propositional
, functions, it seems that in the first of his three incompatibles, necessity
predicated of a proposition. Consider the function "Socrates dies at t."

?)S' 'Now this propositional function is satisfied for t = 399 B.C., but the func-
tion is certainly not necessary in the Diodorean sense, since it does not

,{<,

hold for all values of the time-variable. It presumably is the proposition
"Socrates died in 399 B.C." that is now necessary.67 Thus, in the first of

:':?" 66 Chrysippus'challenged Diodorus' second proposition by trying to find a contrary
instance. See note 21. cr. also Plutarch, De Stoic. Repugn., chap. 46, p. l055d;
Proclus, In Plat. Parm. IV, 103 (SVF II, 202b).

57 Of course it is not entirely clear how Diodorus' first proposition is to be inter-
preted. I have supposed that it means the same as the scholastic principle cited by
Leibniz in the uTheodicy" (Phil. Schriflen, ed. Gerhardt, vol. 6, p. 131): "Unum-
quodque, quando est, oportet esse"-i.e., assuming a proposition to be true, it is
necessary (since its negation implies a contradiction). cr. Aristotle, De Interp., 9,

!;," 19a23: TO OU" EI"at TO 8" oTa" n, KaL T/' p.q 8" pT, Elvat) OTav pT, V, 6."o."(Kl1. ou pr,v OUTE T/'
}t 8v arav civ6:YKl1 Elva' OVTE TO p-q 8" p..q Elvat.
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Diodorus' incompatible propositions, the "necessary" seems to be
used in a sense different from that in which he ordinarily uSed it.
For Philo's views on possibility the best source again is Boethius'

commentary.58 There we learn that, according to Philo, a proposition is
possible "if in its internal nature it is susceptible of truth." Thus the
proposition "Today I am going to read Theocritus' Bucolics again" is
said to be possible according to Philo's criterion, since (as far as its nature
is concerned) it can be asserted truly if nothing external prevents the
occurrence. "The necessary" is defined as "that which, being true, is in
its very nature not susceptible of falsehood." "The nonnecessary" is
"that which in its nature is susceptible of falsehood." Correspondingly,
"the impossible" is "that which according to its nature is not susceptible
of truth."
The other sources are in general agreement with this account of Philo's

view. Thus Simplicius, discussing how one is to decide whether something
is knowable or perceptible, says, "Shall we decide by the 'fitness'
[E1rLT1JOEU)T77Ta] alone, as Philo said, even if there is·no knowledge of it
nor ever will be?" By 1,vay of example, he says that a piece of wood in the
Atlantic Ocean is combustible "in itself and according to its own
though probably it will never be burned. 59 Alexander mentions the
example in his account, and says that Philo judged possibility by "the
mere 'fitness' [E7rl.T'T]OEI.OTrrra] of existing even if it should be prevented
from existing by external necessity."60 The last remark, about external
necessity, may seem puzzling. 61 Philoponus' account shows the circularity
of Philo's definition most clearly: "Philo says the possible is that which
either has occurred or that which may possibly occur but· never does
occur."62 Philoponus' example is that a shell at the bottom of the sea is
perceptible, even if no one will ever see it. His version, like Alexander's,
does not quite jibe with· what Boethius reported; but apparently the
essential point is that Philo judged the possibility of an event by refer-
ence to its internal fitness to occur and not by reference to whether or
not it will occur.
Little is known of Chrysippus' view except that, in disagreement with

Diodorus, he maintained that certain events which will never take place
are none the less possible. 63 Also, he claimed that it was not necessary

58 Boetbius, In De Interp., ed. secunda, Meiser, 234.
69 Simplicius, In Cat., ed. Kalbfleisch, 195-196.
60 Alexander, In An. Pr., ed. Wallies, 184.
61 Alexander inserts it to differentiate Philo's view from that of Aristotle, which was,

according to Alexander, intermediate between the views of Diodorus and·Philo: "The
possible is that which is capable of coming into being and is not prevented, even if it
does not come into being."

62 Philoponus, In An. Pr., ed. Wallies, p. 169, lines 19 fI.
63 Cicero, De Fato, 12. See Zeller, op. cit., vol. 3, part 1, p. 110, note 2.
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that Cypselus rule at Corinth, even though the oracle had asserted this a
thousand years before. For something to be possible it was only required
that it be "capable of being." This seems to be essentially the same as
Philo's.theory.
Perhaps the account given at Diogenes Laertius, Vitae VIII 75, repre-

sents the view of Chrysippus. 64 According to this, some propositions are
possible, some impossible, some necessary, some nonnecessary. A possible
>proposition is that which "admits of being true, when external events do
not 'prevent its being true"; for example, "Diocles is living." An impos-
sible proposition is one that does not admit of being true; for example,
"The earth is flying." A necessary proposition is one which, being true,
does not admit of being false, or admits of being false but is prevented
_,by external circumstances; for example, "Virtue is beneficial." A non-
necessary proposition is one which is true and is capable of being false,
the external circumstances not preventing it, such as "Dion is walking."
This strongly resembles Philo's view, but is expressly distinguished from'
it' and is characterized as the Stoic theory. 65
As we shall now see, the different ways of interpreting conditional

: propositions were closely connected with the various views about neces-
, sity and possibility.

64 Plutarch, De Stoic. Repugn., chap. 46, p. 1055d, may be interpreted as indicating
that Chrysippus held this view. Note the similarity of the example to Chrysippus'
example in Cicero, De Faro, 12.

65 Boethius, In De Interp., edt secunda, Meiser, 234-235.



CHAPTER IV

PROPOSITIONAL CONNECTIVES
SUMMARY

THE STOICS gave truth-functional definitions of all the more important
propositional connectives, and defined also some non-troth-functional
connectives. These definitions, and the various controversies over them,
form the subject matter of the present chapter. The first section, on im-
plication, contains an account of the four-sided argument over the truth-
conditions for hypothetical propositions. It is shown that Philo's type
of implication was exactly the same as the modern "material implica-
tion." Diodorean implication is defined and distinguished from Chrysip-
pean implication, which is the ancient equivalent of what is now called
"strict implication." The connection between Diodoms' views on impli-
cation and on necessity is shown. In the second section Vle are concerned
with disjunction. The Stoics distinguished between inclusive and ex-
clusive disjunction, gave truth-functional definitions of both types and
also a non-troth-functional definition of the latter type. The third section
considers conjunction, along with several other connectives. In the
fourth section, we see how implication was defined in terms of conjunc-
tion and negation; also, how exclusive disjunction was defined in terms
of negation and equivalence. Certain difficulties in the evidence for these
definitions are pointed out.

§ 1: IMPLICATION

It seems that questions of logic were taken very seriously in ancient
times. When Diodoms Cronus was unable immediately to solve a logical
puzzle proposed to him at a royal banquet in Alexandria, he died in de-
spair. I Philetas of Cos, another logician, was a victim of the famous
antinomy of The Liar, as we know from his epitaph:

Philetas of Cos am I
'Twas The Liar who made me die,
And the bad nights caused thereby.2

Likewise the problem of the truth-conditions of conditional propositions,
though it apparently caused no fatalities, inspired so much discussion in
Alexandria that Callimachus reports, the crows on the roof tops

1 Diog. L., Vitae 11,111.
2 Athen. IX, 401C (trans. Stock, Stoicism, p. 36).

[42]



Propositional Connectives 43

are cawing about the question which conditionals are true."3 It is indeed
a pity that so few results of all this discussion have been preserved.
In this section we shall investigate what remains of the ancient treat-

ment Qf the problem just mentioned. We know that the controversy was
begun by Diodorus and Philo in the Megarian school and was taken up
and enlarged by the Stoics. Most of the latter seem to have adopted the
position of Philo,4 although at least three other views were represented.
In modem times, C. S. Peirce was the first competent logician to com-
ment on the ancient dispute. 5 He was struck by the fact that Philo's
notion of implication was exactly the same as the modem so-called "ma-
terial implication," which also has provoked much debate. Other authors
have mentioned this same point of similaritY,6 and today it is probably
the best-known fact about Stoic logic.
We begin by repeating the definition of a conditional (CTVV71J.LJ.LEvov): it

is a molecular proposition compounded by means of the connective "if.'"
For example, "If it is day, it is day"; or, "If it is day, it is light."7 This
connective asserts that the second logically follows from (aKoAovfJliv) the
first;8 but it is precisely the question of finding a correct criterion for this"
"following" that raised so much controversy in the Stoic school. 9 Paren-
thetically it may be said that there is no doubt that the term "condi-
tional" (CTUV1'JJ.LJl.EVOV) , which was apparently first used in this technical
sense by ChrysipPus,lo retained its technical sense throughout the history
of Stoic logic. Nowhere in the Stoic fragments is the term applied to an
argument or an inference-schema; all examples given by ancient authors
to illustrate the meaning of CTVV'f/1J.J.LElIOV are conditional propositions. All
the definitions of the term-and there are many of them-agree that a'
conditional is a proposition, not an argument.ll
Philo's position in the ancient argum!.nt was that a conditional is true

when and only when it does not have a true antecedent and a false con-
3 Sextus, Adv. Math. I, 309--310. Callimachus was one of the most celebrated'

,Alexandrine grammarians and poets. He was chief librarian of the great library from
260 B.C. to 240 B.C. Eratosthenes and Apollonius of Rhodes were among his pupils.
References to the deba.te appear at Cicero, Acad. II, 143; Sextus, Adv. Math. VIII,
113 fI.; Hyp. Pyrrh. II, 110.

4 Hyp. Pyrrh. 11,104; Adv.Math. VIII, 245.
5 Collected Papers, vol. 2, p. 199; vol. 3, pp. 279-280.
6 See, for example, the articles by Hurst, Chisholm, Lukasiewicz (UZur Geschichte

der Aussagenlogik"), Bochenski (De C0n8equentiis, p. 3), and ReYmond. See also De
Lacy, Philodemus: On Methods of Inference, p. 159, note 8; Stock, ope cit., pp. 22-23;
A. Tarski, Introduction to Logic (New York, Oxford, 1941), p. 27, note 3; W. V.
Quine, Mathematical Logic (New York, Norton, 1940), p. 18.

7 Sextus, Adv. Math. VIII, 109.
BDiog. L., Vitae VII, 71.
9 Adv. Math. VIII, 112.
10 Galen, Opera, ed. Kuhn, XI, 499 (SVF 11,212).
11 See chap. vi, § 2.
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sequent ;12 that is, a conditional holds unless its antecedent is true and
its consequent is false. I3 This definition, which is perfectly familiar to
logicians, apparently sounded paradoxical to some people in those days,
as indeed it does to some now. It is accordingly repeated in full at many
places in the fragments, and there are many examples.14 Sextus offers for
the combination (TT), "If there are gods, then the universe is conducted
according to divine foresight"; for (FF) , "If the earth is flying, then
the earth has wings"; for (FT) , "If the earth is flying, then the earth
exists"; and for (TF), "If he is moving, then he is walking"-provided,
says Sextus, he is moving but not walking. I5 Diogenes, who also was pre-
sumably following a Stoic handbook, gives a similar group of examples:
for (TT), "If it is day, it is light"; and for (FF), "If it is night, it is dark"
-both supposing that it is day. For (FT) he gives, "If the earth flies,
then the earth exists"; and for (TF), "If the earth exists, the earth
flies."16
These definitions and examples show clearly that Philonian implication

is the same·as what is now called "material implication." The truth-table
itself was anticipated, as may be seen from the following passage:
Since, then, there are four possible combinations of the parts of a conditional-true

antecedent and true consequent, false antecedent and false false and true,
or conversely true and false-they say that in the first three cases the conditional is
true (i.e., if the antecedent is true and the consequent is true, it is true; if false and
false, it again is true; likewise, "for false and true); but in one case only is it false,
namely, whenever the antecedent is true and the consequent is false. 17

Even the order of listing the cases seems to have been conventional, for
we always find (TT), (FF), (FT), (TF).
Diodorus, however, declared that a conditional proposition is true "if

it neither is nor ever was possible for the antecedent to be true and the
consequent false."Is To differentiate this view from that of Philo, Sextus
gives a group of three critical examples:

(1) If it is day, then I am conversing.
(2) If it is night, then I am conversing.
(3) If it is night, then it is day..

Now suppose that it is day and I am conversing. Then, according to
Philo, (1) is a true conditional, since both its antecedent, "It is day" and

12 Adv. Math. VIII, 112.
13 Ibid., 332.
14 Ibid., 113 fi., 245 ff., 333, 378, 449; Hyp. Pyrrh. II, 104 ff.; Vitae VII, 8l.
15 Adv. Math. VIII, 245; III, 16-17.
16 Vitae VII, 81 fT.
17 Adv. Math. VIII, 247. .
18 Ibid., 115 ff. This passage and the passage in Hyp. Pyrrh. II, 110 ff., constitute

our best comparisons of the views of Philo and Diodorus on implication.
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its consequent "I am conversing" are true. But Diodorus would not agree
that under the present supposition the conditional is true. For it is
possible that the antecedent be true and the consequent be false. To
prov.e this he refers to the time "when it is still day but I have ceased
to converse."-Also it was possible for the antecedent to be true and the
consequent false; the relevant time is the time "before I began to con-
verse."19 Thus Diodorus would reject (1), since it does not hold for all
times. Likewise with respect to (2), Philo would this conditional
as true in case it is day and I am not conversing, for the antecedent would
be false and the consequent false. But Diodorus would regard (2) as false;
since it is possible that its antecedent be true and its consequent false;
this will occur "when night has come on and I am not conversing." Again,'
Philo would regard (3) as true if it is day, for its antecedent "It is night"
would in that case be false, while its consequent "It is day" would' be'
true. But Diodorus would not accept (3) either, because it is possible
(when night has come on) for the antecedent to be true while the conse-
quent is false.
By reference to the foregoing, along with our previous consideration

of Diodorus' concept of necessity, we are in a position to give a fairly'
exact characterization of Diodorean implication. (An explicit statement
of the evidence will follow.) A conditional holds in the Diodorean sense if
and only if it holds at all times in the Philonian sense.20 This may be
expressed succinctly by the following equivalence where -+ represents
Diodorean implication) :

(F -. G) == (t) (F(t) ) G (t))

To take a particular example, this would indicate that "If [Diodorean]
it is day, then it is light" holds if and only if "If [Philonian] it is day
then it is light at t" holds for every value of t. Thus (1) above fails because
there is a value of t such that "If it is day at t, then I am conversing at t"
is not a true Philonian conditional for that value. Likewise (2) fails be-
cause there is a value of t such that "If it is night at t, then I am

19 It is possible, because it will happen in the future; it was possible, because it
happened in the past. Cf. the account of Diodorean necessity in the previous
For the "neither was nor is possible" idiom, cf. Hyp. Pyrrh. II, 230.

20 It must always be remembered that the antecedent and consequent of a
dorean conditional are propositional functions, Le., they tacitly contain a free time-
variable, whereas the constituents of a Philonian conditioilal are propositions. Thus,
corresponding to each Diodorean conditional, we have an infinite number' of
Ionian conditionals-one for each moment of time. The Diodorean conditional is true
if all these Philonian conditionals are true; but if there is a time t such that the cor-
responding Philonian conditiona.l for that t is false, then the Diodorean conditional
is false. Note that at Sextus, Adv. Math. VIII, 245, it is asserted that Philonian impli-
cation is basic to all the other kinds, i.e., is the weakest type.
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ing at t" is not a true Philonian conditional. And in the same way, for
some (nighttime) value of t, "If it is night at t, then it is day at t" is false
in Philo's sense; and therefore "If it is night, then it is day" is false
according to Diodorus.
The evidence for this interpretation is as follows. Diodorus says that

a conditional holds if and only if two requirements are satisfied: (1) it is
not possible that the antecedent be true and the consequent be false,
and (2) it was not possible that the antecedent be true and the consequent
be false. Referring to the Diodorean definition of "is impossible" we find
that condition 1 informs us that the negation of the conditional does not
now hold in the Philonian sense, and will not so hold in the future. Con-
dition 2 adds that the negation of the conditional did not so hold in the
past, either. Thus, if conditions 1 and 2 are satisfied-indeed, condition 2
is sufficient by itself, but would sound paradoxical-the negation of the
conditional did not, does not, and will not hold. So, in order that a con-
ditional hold in the Diodorean sense, the same conditional with "at t"
added to each member must hold in the Philonian sense for all values of
t-past, present, and future. 21 Consequently, Diodorean implication may
be regarded as a special type of what Russell calls "formal implication."
We may verify this interpretation by again Diodorus'

reasons for not accepting "If it is day, then I am conversing" as a true
conditional. He gave two reasons, and clearly each was to be regarded as
sufficient. He first pointed out that at some time in the future the condi-
tional would have a true antecedent and a false consequent (and thus
would be Philonian-false); he then added that at some time in the past
the conditional had a true antecedent and a false consequent. It was thus
made clear that if the conditional ever-past, present, or future-had a
true antecedent and a false consequent, Diodorus would not regard it as
true.
It is interesting to observe how Frege deals with the sort of conditionals

considered by Diodorus. Frege notices that a reference to time is tacitly
present in the clauses of these sentences and that they are not, properly
speaking, conditionals at all. To show this, Frege considers the example:
"If the sun is in the Tropic of Cancer, then we have (in the northern
hemisphere) the longest day." The sense of the antecedent here is not
a proposition, according to Frege, for if I say, "The sun is in the Tropic

21 If the reader will consult Adv. Math. VIII, 415 fr., he will see that an example of
Diodorean implication is there under discussion. An attempt is made to show that
the conditional corresponding to the given argument is Diodorean-true. This is done
by showing that it never (JJ1JOE7roTE) has a true antecedent and a false consequent, for in
the day it has the combination (FF), and at night it has (TT). For "always" true,
the word a.d is used. For "sonletimes," the word ?rOTE is used.
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of Cancer," the verb "is" refers to my present time, whereas in the con-
ditional sentence the antecedent has no such reference. Similarly with the
consequent. Thus the conditional in question does not properly express
a proposition. From this we may gather that Frege would not
have considered his example to be true unless, for every t, If the sun is
in the Tropic of Cancer at t, then we have at t the longest day, and so on.22
This shows at least that there are certain common "if ... then" sentences
which received a Diodorean analysis at the hands of a very eminent

and logician. Schroder also was puzzled by the apparent
essential involvement of the notion of time in hypothetical propositions.23
But a thoroughgoing Diodorean approach to propositional logic has not
yet been carried out and possibly never will be.
Is Diodorean implication the so-called "strict implication" of C. I.

Lewis? It is doubtful that any modem logician would recognize as
such; but one would probably get a different opinion from Diodorus,
could he be consulted. For, according to Diodorus, whatever is true for
all time is necessarily true; thus, any conditional which would satisfy
his requirements for truth would also satisfy his requirements for neces-
sary truth.24
The Stoic controversy over implication was by no means restricted

to the Philonian and Diodorean views. In a very interesting and impor-.
tant passage Sextus states and illustrates four distinct definitions which
were discussed by the Stoics. He arranges these from the weakest (ma-
terial implication) to the strongest, and at each step cleverly finds an
example which is true in all preceding senses but which is false in the
sense at hand. The passage deserves quotation (numbers have been in-
serted to demarcate the different views more clearly):
[1] For Philo says that a true conditional is one which does not have a true ante-

.cedent and a faIse consequent; e.g., when it is day and I am conversing, "If it is day,
then I am conversing"; [2] but Diodorus defines it as one which neither is nor ever
was capable of having 8. true antecedent and a false consequent. According to him,
the conditional just mentioned seems to be false, since when it is day and I have
become silent, it will have a true antecedent and a false consequent; but the following
conditional seems true: HIf atomic elements of things do not exist, then atomic ele-
ments of things do exist," since it will always have the false antecedent, "Atomic
elements of things do not exist," and the true consequent, HAtomic elements of things
do exist." [3] And those who introduce Hconnection" or "coherence" say that.'a

22 Frege, "Ueber Sinn und Bedeutung," pp. 43-44.
23 E. Schroder, Vorlesungen wer die Algebra der Logik (Leipzig, Teubner), vol. 2

(1891), sec. 28.
24 Cf. C. I. Lewis and C. H. Langford, 8ymbolw Logic (New York, Appleton-

Century, 1932), pp. 122, 124: " 'p implies q' or 'p strictly implies q' is to mean 'it is
false that it is possible that p should be true a.nd q false.' " See also C. I. Lewis,
Suroey of Symbolic Logic (Berkeley, University of California Press, 1918), p. 239.
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conditional holds whenever the denial of its consequent is incompatible with its
antecedent; so that, according to them, the above-mentioned conditionals do not
hold, but the following is true: ulf it is day, then it is day." [4] And those who judge
by "suggestion" declare that a conditional is true if its consequent is in effect included
in its antecedent. According to these, Hlf it is day, then it is day," and every repeated
conditional will probably be false, for it is impossible for a thing itself to be included
in itself. 25

The example of Diodorean cited in this passage indicates
that the ancients were aware that Diodorean as well as Philonian impli-
cation had its paradox, namely, that a proposition which is "always
false" implies any proposition, even its own negation. The third type
of implication, depending upon the incompatibility of the negation of
the consequent with the antecedent, is thought to have represented the
standpoint of Chrysippus.26 A question may be raised in regard to the
meaning of "incompatible." Judging from the position of this type in the
list, which obviously was intended to proceed from weakest to
we are led to suppose that "incompatible" is used in its ordinary sense,
according to which incompatible propositions cannot both be true, i.e.,
their conjunction is logically false. The example bears out this inter-
pretation.
In Diogenes, also, there is a passage which may refer to the third type

of implication.28 He says, "Thus a true conditional is one in which the
contradictory of the consequent is incompatible with the antecedent ... a
false conditional, on the other hand, is one in which the contradictory
of the consequent is compatible with the antecedent." As an example of a
true conditional he gives, "If it is day, it is light," and asserts that "It
is not light" and "It is day17 are incompatible. Now this conditional
may have been regarded as analytic; if so, Diogenes' source refers to the
third type of implication. The conditional may, however, have been
considered as expressing a natural law; in this case Diogenes' source
would perhaps have reference to Diodorean implication. An example of a
false conditional is given also: "If it is day, Dion iswalking." With regard
to this, Diogenes says that "Dion is not walking" and "It is day" are
perfectly compatible; again it seems clear that he means something else
than that both are true, for he makes no provision to this effect. Probably
he means that both propositions might be true, in some sense of "might."
Finally, it should be noticed that the conditions given by Diogenes for

25 Sextus, Hyp. Pyrrh. II, 110.
26 Hurst, "Implication in the Fourth Century B.C.," p. 4911 Zeller, Die Philosophie

der Griechen, vol. 3, part 1, p. 105, note 5. I myself cannot nnd much evidence one
way or the other.

27 The examples make it obvious.
28 Diog. L., Vitae VII, 73.
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the validity of an argument correspond closely with those which he gives
for the truth of the conditionaI.29 This is further evidence for the view
that the third type of implication is the ancient version of strict implica-
tion. •
Concerning the fourth type, there is little to say beyond what appears

in the passage quoted. As far as is known to the present writer, no further
mention of this type is to be found in ancient literature. From Sextus'··
statement that the fourth criterion probably cuts out the duplicated
propositions, which are ascribed to the Stoics by all our sources (includ-
ing the Aristotelian commentators), and of which the Stoics seem to have
been quite fond, we may conjecture that the fourth criterion was not
adopted by any large group in the Stoic school.
The following is offered as a summary and interpretation of the four

types of implication. Suppose that the Leibnizian distinction between
the actual world and the possible worlds can be maintained. Then a
Philonian conditional is true if either the consequent or the negation of
the antecedent holds in the actual world. Diodorean implication holds
between the members of a conditional which is always true of the actual
world: "If it is day, then the sun is over the earth," to use a
example. But this might not be true of all possible worlds. Chrysippean·
implication is that which holds between the members of· a conditional
which is logically true, that is, true of all possible worlds. The fourth type
of implication seems to be a restricted type of Chrysippean implication
and will have no special explanation by reference to the Leibnizian
metaphysics.
There have been various other interpretations of Diodorean implica-

tion, and we should at least consider these briefly. Among the several
authors who assert or suggest that Diodorean implicationwas the ancient
counterpart of strict implication, only Martha Hurst30 and Roderick
Chisholm31 present any evidence. Miss Hurst considers the hypothesis
that Diodorus defined a true conditional as that which did not admit and
does not admit of falsehood; according to her, this would simply be Hthat
which, as a matter of fact, is always true." This hypothesis, which seems
to· correspond to that of the present writer, is rejected by Miss Hurst
on the following grounds:
The objection to this interpretation of Diodorus is that it does not make his posi-

tion in essentia.ls at all different from Philo's. His criterion of Hfollowing" would have,
in compa.rison with Philo's, the advantage of not being variable in application in the

29 Ibid., 77.
30 Hurst, op. cit.
31 Chisholm, HSextus Empiricus and Modern Empiricism."
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sense of covering and not covering the same example at different times, but it would
have the disadvantage of never being applicable with certainty. This, for instance,
would be a true case of "following," as far as we know: UIf the sun sets in the west,
the swallows fly south in Autumn." We have no certainty, however, that this is really
a true case of following, for the consequent may be falsified next Autumn. Necessity
and impossibility would have no meaning different from the meaning of truth and
falsehood, and the views of Diodorus and Philo would coincide to the extent that
both present a logic of two truth-values. 32

These considerations, although interesting, are indecisive in regard· to
what Diodorus meant. It is perhaps true that according to this hypothe-
sis no conditional could certainly be known to hold. But does this per se
rule out the hypothesis? Miss Hurst thinks that it does, since Diodorus
mentions a conditional which was true in his sense. But this probably
shows only that Diodorus did not believe that propositions of fact cannot
be known with certainty. And with reference to the conditional in ques-
tion, Diodorus says that it is true because the antecedent is always (aEO
false.3:>
Miss Hurst is troubled by the temporal references in Diodorus' defini-

tion and in all the examples: "It may seem that in stressing the temporal
aspect Diodorus has missed the main point, and that he attached too
much importance to this is shown by the use of the two tenses in his
own definition."34 But she decides that these references are both "un-
fortunate and unnecessary."35 However, her argument leading to these
conclusions seems to me to contain a crucial mistake. She translates
Diodorus' example of a true conditional in such a way as to make its
antecedent the negation of an analytic sentence: "The elements of the
existent are not without parts," whereas it should be, "There do not
exist atomic elements of thingS."36 Further, one must not overlook the
Diodorean notions of necessity and possibility, in which the reference to
time is clear indeed. Diodorus' definitions of these notions make it
probable that the temporal references in the present example are not
accidentaL

32 Hurst, op. cit., p. 488.
33 The conditional was, "If atomic elements of things do not exist, then atomic ele-

ments of things do exist." Even today, authors of texts on logic do not hesitate to
offer examples of true sentences and of false sentences, even though philosophers have
argued that no sentence can certainly be known to be true.

34 Hurst, op. cit., p. 486.
35 Ibid., p. 487.
36 Neither Fabricius, Bekker, Mutschmann, nor Bury reads the text as Miss Hurst

would have it (ibid., p. 469). Further, the antecedent cannot be the negation of an
analytic statement. For we are explicitly told that the denial of the consequent is not
incompatible with the antecedent. Since the denial of the consequent is the antece-
dent, this implies that the antecedent is not incompatible with itself. But if the
antecedent were the negation of an statement, it would be incompatible with
itself.
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Professor Chisholm, in an otherwise excellent article, joins Miss Hurst
in supposing that Diodorns was the ancient representative of C. I.
Lewis. He quotes the following passage (Loeb translation): "And those
who introduce 'connexion,' or 'coherence,' assert that it is a valid hypo-

syllogism whenever the opposite of its consequent contradicts
its antecedent clause,"37 and says of it, "This is what implication must
be according to the Diodorans." But the reader will recognize this pas-
sage as the third part (and not the second) of the passage quoted on
pages 47-48 above. Thus Sextus, who is our major source of information
about the entire matter, sharply distinguishes this type of implication
from that advocated by Diodorns. Further, in another part of his expla-
nation of Diodorus' view, Chisholm says that Diodorus argued as follows:
But in addition to this, if we are to avoid the paradox of a false proposition iinplying

any proposition, whether true or false, we must add that a true implication "will not
reside either in that which begins with falsehood and ends in falsehood or in that
which (passes) from falsehood to truth. Thus it only remains for it to exist in that
which both begins with truth and ends in truth."38

But if the reader will consult the context from which the quoted passage
is he will see that Diodorean implication is not under
The subject of the verb "will not reside" is "a signal"; and the topic of
discussion at the place cited is the Stoic definition of "indicative signal."39
Thus the passage does not throw any light on the nature of Diodorean
implication.

§ 2: DISJUNCTION
There seems to have been a corresponding controversy over disjunction,
but unfortunately we do not know the details of this argument.40 Matters
stood somewhat as follows. Two basic types of disjunction were recog:..
nized by the Stoics: exclusive and inclusive. Exclusive disjunction
(a"Ef'EV'YJLEPOV) was most used, and is the only type of disjunction which
occurs in the five fundamental inference-schemas of Stoic propositional
logic. It is clearly distinguished from inclusive disjunction (1rapa.OLErary-
1J.EPOP) , which, as its Greek name suggests, was regarded as
deficient in the qualities a disjunction ought to have.
Concerning the correct definition of exclusive disjunction, apparently

there were at least two opinions. According to one,41 an exclusive dis-
37 Chisholm, op. cit., p. 383; Sextus, Hyp. Pyrrlt. II, 111. The passage cited containS

a Bury mistransla.tion of tTVlIT/Jl.J.lEvOV.
38 Chisholm, op. cit., p. 382. The passage quoted by Chisholm is the Loeb tra.nsla-

tion of Sextus, Adv. Math. VIII, 249.
39 See the Glossary, s.v. KaJhrYOVJ.lEJIOV.
40 Prantl, Geschichte der Logik im Abendlande, p. 460.
41 Sextus, Adv. Math. VIII, 282.
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junction is true when and only when just one member is true; or, as
Diogenes puts it, an exclusive disjunction asserts that just one (TO

of its (two) component propositions is false.42 This is the regular
truth-functional definition, and it fits the fourth and fifth basic argu-
ments. 43 According to these, if one supposes that a disjunction is given
as true, one can argue from the truth of the first member to the falsity
of the second, or from the falsity of the first to the truth of the
There were some among the Stoics who did not regard a disjunction as
true unless the components were incompatible, i.e., unless the compo-
nents could not both be true. For this we have the testimony of Gellius
and Galen, and hints in certain remarks of Sextus. After giving the fa-
mous argument of Bias on marriage,

Either you will marry it beautiful woman or you will marry an ugly one.
If she is beautiful, you will share her with others.
If ugly, she will be a punishment.
But neither of these things is desirable.
Therefore, do not marry.45

Gellius criticizes it on the grounds that the disjunction is not fair
(iustum), since it is not necessary that one of the two be true,
"which is necessary in a disjunctive proposition. "46 In another place he
argues similarly that the assertion of those who say "The commands of a"
father are either honorable or base" is not a true and regular disjunction
(V'YLES et PO/J.L/J.OP 8LE5EV'Y/J.fPOP) and lacks the third member, "or are neither
honorable nor base."t17 In still another passage Gellius makes it even
more clear that the Stoic logic with which he had come in contact must
have propounded a non-truth-functional type of disjunction:
There is also another, which the Greeks call atESEtryJ.l.EvOJl [disjunctive propo-

sition] and we call disiunctum. This is of such a sort as "Pleasure is either good or
bad or neither good nor bad." All the disjuncts ought to be incompatible with one
another, and their contradictories (which the Greeks call Q.VTtKE!P.Wa.) ought also to
be incapable of being simultaneously true. Of all the disjuncts, one ought to be true,
and the others false. But if none of them is true, or all, or more than one; or if the dis--
juncts are not incompatible, or if their contradictories are not contrary, then that
disjunction is false. 48

Galen reports that what the ancients called "discontinuous hypo-
42 Diog. L., Vitae VII, 72.
43 See chap. v.
44 In this connection the following has some interest: "Exclusive disjunction an-

nounces that if this, not that, and if that, not this" (sic). Apollonius of Alexandria,
ITEpl ed. Schneider, 222.

45 Gellius, Nodes Atticae V, xi, 1-2.
46 Ibid., V, xi, 9.
47 Ibid., II, vii, 21.
48 Ibid., XVI, viii, 12-14.
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thetical protases" are called "disjunctions" by the newer philosophers
(i.e., the StoiCS),49 and are called "quasi":disjunctions" by Galen him-
self. 50 He also tells us that the parts of a di..scontinuous
protasis exhibit partial incompatibility. 51 This means that it is not·
possibie for both parts to be true, though it is possible for both to be
false. Galen contrasts this rather strange view with his own,52 according
to which the term "disjunction" is reserved for compound propositions
having parts that are "completely incompatible," and cannot either both
be true or both be false. 53 Since there is a serious confusion here between
a disjunction and a true disjunction, probably nothing of great interest
can be inferred from Galen's report.
We have also a passage in Sextus which may hint at a strong interpre-

tation of disjunction: "The true disjunction announces that one of its'
terms is true and that the other is false or others are false with [pETal
incompatibility."54 Unfortunately, the import of this remark is not clear"
and there is nothing in the context· to help our understanding of it, nor
"do we find any parallel passages jn Sextus.
The Stoics undoubtedly knew of inclusive disjunction, although we

possess no clear truth-functional definition of this connective. Galen
says: "Also in some propositions it is possible not only for one part to
hold, but several, or even all; but it is necessary for one to hold. S'ome
call such propositions 'a.lmost disjunctions,' since disjunctions, whether
composed of two atomic propositions or of more, have just one true-
member."55 In a Scholium to Ammonius we learn that a
is composed of parts that are not contradictory of one another·: "Socrates
walks or Socrates converses."56 From Apollonius of Alexandria we hear
that the announces that one term, or also another term,
or even all the other terms hold. It differs from exclusive disjunction, he
says, in that the latter announces that only one term holds. 67 He also
mentions that disjunction is commutative. For example, U 'Either it is
day or it is night' does not differ from 'Either it is night or it is day.' "68

49 Galen, inst. Log., 9.
60 Ibid., 12. .
61 Ibid. With this cpo Apollonius of Alexandria, op. cit., 218 (SVF 11,'176), where the

'parts of is day or it is night" are given as Stoic examples of propositions thatsre
incompatible (J.l.a.XOIJ.EJlOr.).

52 Inst. Log., 8, 10, 32.
63 Ibid., 8.
54 Hyp. Pyrrh. II, 191.
56 [mt. Log., 12.
56 Printed in the Preface to Ammonius, In An. Pr., ed. Wallies, xi-xii.
57 Apollonius of Alexandria, op. cit., 219, 222.. .
liS Ibid., 484, 493. The language "does not differ from" is not what we would like to

think the Stoics would have used.
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Gellius, too, mentions the 1rapaol.etev'YJ.l.EVOP, but what he says about it is
so confusing that it casts doubt on his account and also on our under-
standing of the term. 69 The term does not even occur in Sextus,60 nor is' it
to be found in Diogenes' rather extensive discussion of connectives.

§ 3: CONJUNCTION AND THE OTHER LOGICAL CONNECTIVES

According to the Stoics, a conjunction (t1Vp,1rE7rAEi'IlEJlOJl) is a proposition
compounded by means of the connective "and.·"61 Galen c'omplains that
"the followers of ChrysipPllS, fixing their attention more on the manner
of speech than on the things spoken about, use the term 'conjunction'
for all propositions compounded by means of the conjunctive connectives,
whether they are consequents of one another, or incompatibles."6J
A conjunction is true if both parts of it are true. 63 If one or more parts
false, the whole conjunt}tion is -false. Gellius gives, as an example of a

true conjunction, "Scipio was the son of Paulus and was twice consul and
triumphed and was censor and was colleague in the censorship of L.
Mummius." He points out, "If to all those true statements which I have
made about Scipio I add 'and he overcame Hannibal in Mrica,' which is
false, the totality of the statements made conjunctively will not be true,
because of this one false statement which is made with them."64
Thus conjunction is defined in the usual way as a truth-functional con-

nective. Apparently there were in ancient times, as now, persons who
thought that a conjunction with only one false member should not be
considered wholly false. 65 Sextus records the Stoic answer:
.•. just as in daily life we do not say that a cloak is sound [holds] just because most
of it is sound and only a small part is torn, but on the contrary we say that it is torn
because of the small part that is torn-so also in the case of a conjunction that has
one false conjunct and several true ones, the whole will be said to be false because
of the one false part. 66

An inferential proposition (7rapaervvrrJJ.P!VOJl), according to Crinis in his
Ars Dialectica (apud Diogenes), is a molecular proposition compounded
by means of the connective "since" (E7rE£) 'and consisting of an antecedent
and a consequent. 67 For example, consider "Since it is day, it is light."
This connective asserts that the second follows from the first and that
the first is true. 68 But we do not know exactly what to make ,of this, since

59 Noctes AtticaeXVI, viii, 14.
60 I have trusted the indices of Bekker and FabriciUs.
61 Diog. L., Vitae VII, 72.
62 Galen, [nst. Log., 11.
sa Sextus, Adv. Math. VIII, 125; Epictetus, Diss. II, ix, 8.
6-1 Noctes AUieae XVI, viii, 11.
GS Sextus himself was one of these.
66 Adv. Math. VIII, 128.
67 Vitae VII, 71. cr. Scholium to Ammonius, cited above, in note 56.
68 Vitae VII, 71, 74.
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we do not know to which type of implication the word "follows" here
refers. If it refers to Philonian implication, then "since" would represent
the same truth-function as "and." This may indicate that "follows"
does nQt refer to Philonian implication; unfortunately, we do not at
present have any further clues in regard to what it does mean.
A causal proposition is a molecular proposition compounded by means

of the connective "because." For example, "Because it is day, it is
light." 69 The first is as it were (OlOVE£) the cause of the second. Clearly,
this is not a truth-functional mode of composition.
Several other non-truth-functional connectives are mentioned by less.

reliable sources. However, only negation, implication, disjunction, and
conjunction were used essentially in the weIl-established Stoic calculus
of propositions; the others are merely in lists.

§ 4: THE INTERDEFINABILITY OF THE CONNECTIVES

One of the most interesting properties of the logical connectives is their
definability in terms of one another. The discovery of this fact, sometimes
placed in the Middle Ages and sometimes even credited to Leibniz, must
be dated at least as early as 250 B.C.
Chrysippus, with reference to the (material) conditional, "If anyone

is born under the Dog Star, then he will not be drowned in the sea,"
recommends that it be expressed as a negated conjunction, "Not both:
someone is born under the Dog Star and he will be drowned in the sea."
He this, incidentally, so that people will not be misled into
supposing that a true material conditional indicates a necessary connec-
tion in nature. Cicero, who tells the story, continues sarcastically:
... thus the physician will no longer propose what he is certain of in his art in this
fashion, "If x's veins are thus agitated, then x has a fever," but rather, "Not both:
x's veins are thus agitated and x does not have fever"; likewise, the geometer will not
say, HGreat circles on a divide one another into halves," but rather, "Not both: i
there are great circles on a sphere and these do not divide one another into halves."
What proposition is there which cannot in this way be changed from 8. conditional
[conexe] to a. negated conjunction?70

From Galen we learn that the disjunction "Either it is day or it is
night" means the same as the conditional "If it is not day, then it is
night." The passage concerned, which is accepted by Lukasiewicz as
showing that the Stoics were aware of the definition (p V q) == :> q),
is as follows:
And such a proposition as "Either it is day or it is night" is called a "disjunctive

proposition" by the newer philosophers, but a. udiscontinuous hypothetical protasis"
69 Ibid., 72.
10 Cicero, De Fato, 15, 16.
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by the ancients. The discontinuous protasis seems to have the same meaning as such
a statement as this: "If it is not day, then it is night," which, when it is said in a
conditional form of speech, is called a Uconditional" by those who pay attention only
to the sounds, but a disjunction by those who pay attention to the na-
ture of what is meant. Similarly, such a form of speech as "If it is not night, then it is
day" is a disjunctive proposition by the nature of what meant, but in speech it has
the form of a conditional.71

But there is a serious difficulty here. The disjunction involved in this
statement should be inclusive disjunction (rapaOl,EteV'¥J.LEVoV), but the
word used by Galen is the Stoic term for exclusive disjunction (Ol.EtEV'¥-
JJ.EVOV). The example, too, is a standard example of exclusive disjunction.
Further, we may be sure that Galen is not referring to the Stoics in the
phrase "those who pay attention to the nature of what is meant."72
The correct solution of this difficulty has been found by J. W. Stake-

lum, author of an excellent work on the logic of Galen.73 He shows that
it is the word "conditional" (O'UV'Y/J.l.J.LEVOV) and not "disjunction" (Ol.ErEVI'-
UEPOP) which is used in an unusual sense in this passage. For Galen says
that there are three relations among states of affairs: (1) incompatibility,
in those which never coexist; (2) consequence (aKoAov8La.), in those which
always coexist; and (3) a relation to which he gives no special name and
which holds for those which sometimes coexist and sometimes do not.74
He says further that states of affairs are completely incompatible if it is
impossible that they simultaneously coexist or fail to exist.75 Also,
Galen's examples show that he regards states of affairs as exhibiting
complete consequence if one exists when and only when the other exists.
From this we see that the conditions under which A and B are completely
incompatible states of affairs are exactly the same as the conditions under
which A and ro..J B are related by complete consequence. Evidently,
therefore, the proposition being asserted is:

(p y. q) == (l"Vp == q)

and Uconditional" is being used for "biconditional." The example bears
out this interpretation.76 For "It is day" and "It is night" represent
completely incompatible states of affairs. Therefore, "It is not night"
and "It is day" represent states of affairs between which aKoAovOLa. holds.

71 Inst. Log., 9. I have translated 1rp6TaULs by "protasis" instead of "proposition"
in order to distinguish it from the Stoic term

72 Ibid., 11. Galen expressly says that the followers of Chrysippus pay attention to
the manner of speaking instead of to the things spoken about.

73 Galen and the Logic of Propositions, pp. 48-53. See also pp. 73-74.
74 Inst. Log., p. 33, lines 19 ff.
75 Ibid., p. 9, lines 17 fr.
76 Ibid., p. 9, lines 5 ff.
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Thus, the 8LEf"EtYyP.EVOV "Either it is day or it is night" is said to have the
same meaning as the UVV1JJ.LJ.l.EJlOV "If (and only if) it is not night, it is day."
It is doubtful whether these remarks by Galen indicate that the equiva-

lence under discussion was known to the Stoics. He seems rather to be
saying"that what certain persons "who pay attention only to the sounds"
call UVV1]P.P.EVOV is called by certain other persons "who pay
attention to the nature of what is meant." Now, who were these persons?
Both terms, UVV7]J.l.J.LEVOV and were technical Stoic terms, which
might indicate that the two groups represented factions of the Stoics.
Also, since Galen elsewhere says, "The followers of Chrysippus . . . fix
their attention more on the manner of speech than on the things spoken
about," there is some probability that the Chrysippean Stoics were one
of the factions.



CHAPTER V

ARGUMENTS
SUMMARY

Tms CHAPTER consists of five sections. In the first, uargument" is de-
fined as "a system of propositions composed of premises and a con-
clusion." A valid argument, according to the Stoics, is an argument such
that the negation of its conclusion is incompatible with the conjunction
of its premises. A true argument is a valid argument which has true
premises, and a demonstration is a special kind of true argument.
Another subclass of the valid arguments contains the so-called "un-
demonstrated" arguments; of these, five types were called "simple" and
the innumerable others were called "nonsimple," or uderived." To
achieve generality in their discussions of propositional logic the Stoics
made use of inference-schemas containing the numerals "first," "sec-
ond," and so on as propositional variables. The second section contains
an exposition of the five basic undemonstrated argument-types, as they
are described in some twelve sources. The third section discusses an im-
portant Stoic principle which is closely related to the so-called udeduc-
tion theorem." In the fourth section is an account of the Stoic method
of deriving nonsimple undemonstrated arguments from simple ones;
examples are considered in detail. Note is taken of the assertion of the
Stoics that their propositional logic was complete. The fifth section de-
scribes the Stoic classification of invalid arguments and also considers
briefly the famous paradox of The Liar, which was the subject of much
Stoic writing. The classification is found to be poor, but the Stoic version
of The Liar is stronger than the usual Epimenides paradox.

§ 1: DEFINITION AND CLASSIFICATION

An argument, according to the Stoics, is "a system composed of premises
and a conclusion." This definition, like the definition of "proposition,"
must have been a matter of common knowledge, for a number of authors
repeat it verbatim.! The general word for argument is 'Xo,,/os, which unfor-
tunately was also used for sentence.2 The word "Afip,p,a. (premise) is also

1 Thus, a.t Sextus, Hyp. Pyrrh. II, 135: Of fun (f{)UTTJP.a. fK
and at Diog. L., Vitae VII, 45: [The Stoics say] Elva' cU TOV "A!Yyov aUTov UUUT1JJJ.a EK "A1]p.-
p,a.TClJV KaL E1rLCPOPOS; a.nd at Sextus, Adv. Math. VIII, 301: O£ Eunv, WS
E11rEtV, TO UtJIIEUT1JKOS EK "A71Jl.JJ.a.TWV Kal E1rujwpo.s. Cl. ibid., 386, 388. On E1rI.q,OPa. as the tech-
nical Stoic term for conclusion, see the Glossary; the term uUJJ.1rEpaup.a, given by
Philoponus as a Peripatetic term (see the Glossary). seems also to have been used in
the Stoic handbooks.

2 See chap. iii and also the Glossary, s.v. "A6-yos.
[58 ]
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ambiguous in Stoic logic, sometimes referring to either premise of an
argument, and sometimes being"restricted to the major premise of a two-
premised argument.3 Whether these ambiguities were present in Chrysip-
pus' time is difficult to determine. The premises (in the wide sense of the
word)" are those propositions which are agreed upon for the sake of
establishing the conclusion, and the conclusion is the proposition which
is established from the premises.4 Thus, for example, in the following
argument the last proposition is the conclusion and the "others are
premises:6

If it is day, then it is light.
It is day.
Therefore, it is light.

There has been a tendency among certain expositors of Stoic logic to
confuse arguments with conditional propositions. Nothing in the Stoic
texts justifies this confusion. Of course there is a conditional proposition
corresponding to every argument-the conditional having the conjunc-
tion of the premises as antecedent and the conclusion as consequent-but
this conditional is by no means the same as the argument. 6 Arguments
and molecular propositions are both compounded of propositions, but
molecular propositions are put together by means of connectives, and
arguments are not.
The Stoics classified arguments as valid or invalid. Valid arguments,

in tum, they divided into true and false. Some true arguments were
3 Diogenes tells us (Vitae VII, 76): "An argument, according to the followers of

Crinis, is composed of a. major premise [X71#L#La], a minor premise [7rp6crA71tftS], and a
conclusion [E-rrtq,OP6..]." As an example he gives:

If it is day, then it is light.
It is day.
Therefore, it is light.

He explains that the first proposition is the major premise, the second is the minor,
and the last is the conclusion.

.. Sextus, Hyp. Pyrrh. II, 136. Since not everything can be proved, some proposi-
tions must be assumed in any argument (Adv. Math. VIII, 367).

6 Sextus, Hyp. Pyrrh. II, 136. (Cf. the example in note 3 above.) Similarly Galen
(Inst. Log., 3-4) defines premise and conclusion by reference to the following example:

Theon is identical with Dion.
Philo is identical with Dion.
Things identical with the same thing are identical with each other.
Therefore, Theon is identical with Philo.

He says that the last proposition is the conclusion (CTV#L1rEpacr#L"') and that the premises
are those propositions from the assumption of which the conclusion is inferred. For
another instance of this definition of "premise" see Adv. Math. VIII, 302.

8 Hyp. Pyrrh. II, 113.
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demonstrative and others were not. This classification will now be de-
scribed in detail.
An argument is valid (CTuvaK'rf,KOS or 7rEpaVTLK6s) when the conditional

proposition having the conjunction of"the premises as antecedent ,and
the conclusion as consequent is Diodorean-true.7 Arguments not satis-
fying this requirement are invalid. This, however, need not be taken· as
the definition of validity but only as the statement of a property which
belongs to all valid arguments. Sextus always describes it as the Stoic
criterion for validity,S though of course he does not think that it is a very
useful criterion. Diogenes defines a valid argument as an argument which
is such that the negation of its conclusion is incompatible with the con-
junction of its premises. 9 Since Diogenes says that a conditional is true
if the negation of its consequent is incompatible with its antecedent,10
one could infer the criterion of Sextus from Diogenes' remarks, if one
overlooked the important distinction between Diodorean and Chrysip-
pean implication.ll
Valid arguments are further subdivided into those that are true and

those that are false. 12 A true argument is an argument which is valid and
which has true premises; a false argument is either invalid or has a false
premise. Our sources express this in several different ways, but there is
no real disagreement among them. Thus, Sextus says that an argument
is true not only when there is a logically true conditional having the
conjunction of the premises as antecedent and the conclusion as conse-
quent, but also when the conjunction of the premises (which is the ante-
cedent of the conditional) is true.13 Diogenes says that an argument is
true if it validly draws its conclusion from true premises, and that it is
false if it is invalid or if at least one of its premises is false.14 Sextus re-
peats Diogenes' statement almost word for word, and he adds the obser-

7 Ibid., 137; Adv. Math. VIII, 415.
8 Hyp. Pyrrh. II, 145. .
9 Vitae VII, 77. Diogenes defines only the invalid argument explicitly; I ha.ve pre-

sumed that he would agree that a valid argument is one which is not invalid.
10 Ibid., 73.
11 Of course, there is no reason to suppose that Diogenes made such an inference.

Further, the distinction between Diodorean and Chrysippean implication is very real
and creates a serious problem here. In any case, it is clear that no mere Philonian
implication was meant, but that the antecedent and the consequent must necessarily
be connected; the choice between Diodorean and Chrysippean implication then de-
pends upon one's notion of necessity.

12 Hyp. Eyrrh. II, 138. Note that this does not mean that all false arguments are
valid.

13 Ibid. cr. Adv. Math. VIII, 421: uSo the argument becomes true not when the
conjunction only is true nor when the conditional only is true. but when both are
true."

14 Vitae VII, 79.
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vation that consequently the conclusion of a true argument will be true.16
Galen, in a discussion of sophisms, says, "That are false is evident
because their conclusions are not true ... false arguments have either a

premise or a conclusion improperly drawn."16 Sextus, too, occa-
sionaily that an argument is false on the· grounds that its con-
clusion is· false.17
Just as the true arguments form a subset of the valid arguments, so

the demonstrative (ci1rooELICTLIC6s) arguments are a subset of the true
arguments. Some of the valid arguments, we are told, have conclusions
that are pre-evident, and others have conclusions that are nonevident.18
For example, these arguments have pre-evident conclusions:

If it is day, it is light.
Itisday.
Therefore, it is light.

If Dionwalks, Dion moves.
Dion walks.
Therefore, Dion moves.

"It is light" is just as apparent as "It is day," and "Dion moves" is just
as apparent as "Dion walks." But the following argument has a non,;;,.
evident conclusion:

If sweat flows through the surface, the skin has intelligible pores.
Sweat flows through the surface.
Therefore, the skin has intelligible pores.

Further, of the valid arguments which have nonevident conclusions, some
merely "proceed" to their conclusions others proceed "by
way of discovery" (Ec/>oOEVT"KWS ICa.l EKKa.AV1rTLKWS). This distinction, which

16 The close similarity of the passages suggests a slight emendation which would
help the sense of Sextus' text considerably. Diogenes, loco cit., says: UXTJ8E'LS p.ElI OVlI
EluL AlryoL 018L' u}..f]Owv O'Wa.-YOllTES. The version of Sextus, Hyp. Pyrrh. II, 187, is:
a}..7JOE'is 8e EtO'I. Ao-yoL 01.' 6:Xf]8wlI O'Wa.-YOVTES. O{IICOVV Q.X'I]6r,s aVTWV 1) E7rLCI)(Jpa..
Now it seems that the word might well be omitted from the Sextus version.
For not only is it superfluous, since what follows validly from true premises must be
true, but its presence at this point renders the next remark of Sextus redundant.
However, the close similarity of the passages suggests that both Sextus aild Diogenes
were referring to closely similar Stoic handbooks, and it is possible that the redundant
remark is due to Sextus, while the preceding definition was copied from the hand";
book. In any event, the logical content of the remark is not affected.

16 Galen, De Peccatorum Dignotione, ed. De Boer, p. 50, lines 2 ff.
17 Adv. Math. VIII, 415.
18 For the whole discussion of demonstrative arguments, our sources, except as

otherwise noted, are Adv. Math. VIII, 305-314; and Hyp. Pyrrh. II, 14()':-143.
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is by no means clear, is supposed to be illustrated by the following
example:

If a god has told you that this man will be rich, he will be rich.
This god [Zeus] has told you that man will be rich.
Therefore, this manwill be rich.

In this argument, according to Sextus, we accept the conclusion not be-
cause of the force of the argument but because of our belief in the state-
ment of the god. This, consequently, is an example of an argument that
merely proceeds to its conclusion and does not udiscover" it. But in the
argument about the pores, the premises serve somehow to "discover"
the conclusion to us. An argument of the latter kind is said to be demon-
strative.
Thus a demonstrative argument is an argument that is true and serves

to reveal a nonevident conclusion. Diogenes defines it more simply as
uan argument which, by means of what is more clearly apprehended,
concludes that which is less clearly apprehended."19
There are, therefore, three principal types of argument: the valid, the

true, and the demonstrative. Of these, the demonstrative is always both
valid and true; the true is always valid but not necessarily demonstra-
tive; the valid is not necessarily true or demonstrative.20 Sextus, as is
his custom, offers critical examples to illustrate the three types and to
distinguish them from one another. First, he says, suppose that it is day
and consider the following argument:

If it is night, it is dark.
It is night.
Therefore, it is dark.21

This argument is -valid, according to him, for when the premises are
granted, the conclusion follows. But it is not true, since it contains the
false premise, "It is night" (or, as he says in another place,22 since it leads
to a false conclusion). Next, under the same supposition, consider the
following argument:

If it is day, it is light.
It is day.
TherefoFe, it is light.23

19 Vitae VII, 45.
20 Adv. Math. VIII, 412 fI., 424.
21 Ibid., 311.
22 Ibid., 415. Elsewhere (Hyp. Pyrrh. II, 139) Sextus considers the same example.

He says that the argument is valid because the conditional proposition, uIf (it is
night and if it is night it is dark) then it is dark," is true, but that the argument is not
true because the antecedent conjunction of the conditional is faIse, for it contains
a false conjunct.
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This argument is valid and is also true, but it is not demonstrative, since
its conclusion is pre-evident. An example of an argument which besides
being true is also demonstrative is the following:

If she has milk in her breasts, she has conceived.
She has milk in her breasts.
Therefore, she has conceived.2(

In this argument the conclusion is nonevident and is revealed by the
premises.
There is another classification of valid arguments which seems more

important than that just discussed. In this classification the term "de7
monstrative" (CL1rOOELKTLKOS) has a far different meaning from that which it
has in the contexts mentioned above. The. term "undemonstrated"
(aV41rOOELKTOS) has two senses, we are told, since it.is used both of argu-
ments that simply have not been demonstrated and also of arguments
that do not need to be demonstrated "owing to its being immediately
,clear in their case that they are valid" (uuva,l'oucnv).25 Arguments of the
five fundamental types (and also, apparently, all arguments reducible to
these types) were called "undemonstrated" in the latter sense of the term.
The undemonstrated arguments are further classified into those that

are simple and those that are not simple. The simple arguments are such
that their conclusions "follow immediately from their premises." Ex-
amples of these are arguments of the five basic types, which will be de-
scribed in the next section. Undemonstrated"arguments are called "non-
simple" if they are compounded' of simple:ones and' must be analyzed
into their components in order that their validity may become evident.
Next, nonsimple undemonstrated arguments are divided into homo-
geneous and heterogeneous, depending on whether they are compounded
from several instances of one type of simple argument or from instances
of different types of simple .
It is by no means clear what sense of "demonstrate" is involved in

the Stoic term "undemonstrated" as applied to the basic arguments.
But it is clear that it is not the same sense involved in the word "demon-
strative." For an invalid argument :would be nondemonstrative, but it
would not be undemonstrated.27 It also appears that the five basic.·argu-

23 Adv. Math. VIII, 312; cf. 422.
2-& Ibid., 423. Cf. Hyp. Pyrrh. II, 106; Aristotle, An. Pr., 27; Rhet.1, 2, 18; Plato,

Menex., 237e.
25 Adv. Math. VIII, 223. But at 228 this same cha.racteristic is given as the differen-

tiating characteristic of simple undemonstrated arguments. This is a great difficulty.
26 Ibid., 228-229. Examples of the various kinds of undemonstrated arguments are

given in §2.
27 Conversely, the "milk" and "pores" arguments, which were examples of demon-

strative arguments, are also examples of the type 1 undemonstrated argument.
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ments are not called "undemonstrated" because they are axiomatic while
other arguments are proved with reference to them.28 For the arguments
which are proved by reference to the five undemonstrated arguments
are also called "(nonsimple) undemonstrated" arguments.29 Apparently
every argument reducible to the five basic arguments is an undemon-
strated argument.30
Although it was asserted that the Stoic system was complete, it was

also asserted that not every valid argument is an undemonstrated argu-
ment. Diogenes calls an argument "syllogistic" if either it is one of the
five undemonstrated arguments or it is reducible, by means of one or
more meta-rules, to the undemonstrated arguments.31 He then gives an
interesting example. of an argument which is but which is not·
syllogistic:

UIt is day and it is night" is falae.
It is day.
Therefore, it is not night.

28 This is in opposition to Lukasiewicz, lIZur Geschichte der Aussagenlogik," p. 117:
"Von den Schlussformeln werden die einen alB 'unbeweisbar' betrachtet, also sozu-
sagen axiomatisch als richtig angenommen, die anderen werden auf die unbeweisbaren
zuriickgefiihrt. Die unbeweisbaren Schlussformeln oder Syllogismen solI Chrysippos
aufgestellt haben. Es sind dies die folgenden funf ..." (he continues with a list of the
:five undemonstrated argument-types). Cf. notes 30 and 31, and Zeller, Die Philosophie
der Griechen, vol. 3, part 1, p. 114, note 1.

29 Sextus, Adv. Math. VIII, 228-229.
30 I suppose that along with doubts that "undemonstrated" means what others

have s1.!pposed, I ought to offer an explanation of what it does mean. This I am unable
to do. However, I might conjecture the following. According to the Stoics, apud Sex-
tus, an argument is valid if the corresponding conditional is Diodorean-true. Thus
there would be at least two classes of valid arguments: those whose corresponding
conditional is a tautology, and those whose corresponding conditional is Diodorean-
true but not tautologous. The first class of arguments would be the undemonstrated
arguments, including arguments of the five basic types and all arguments derivable
from these. The second class of arguments would consist of demonstrated arguments;
these would be valid, because their corresponding conditionals would be Diodorean-
true, but for some, at least, their validity would not be immediately evident, because
it would rest on an empirical proposition. Thus, supposing "If it is day, then the sun
is over the earth" is Diodorean-true though conceivably false, the following one-
premised argument would be an example of a demonstrated argument:

It is day.
Therefore, the sun is over the earth.

This of course is entirely conjecture. Diogenes, who does not give the Diodorean-
true requirement in connection with validity but whose remarks imply rather 8.
logically true requirement, seems not to apply the term "undemonstrated" to argu-
ments which are derivable from the basic arguments. Assuming that both Sextus and
Diogenes were following Stoic handbooks, we find it quite likely that Sextus was
correct in saying that the differences of opinion about implication were generating
great confusion in Stoic doctrine.

31 Diog. L., Vitae VII, 78-79. I conjecture that the 8Ep.aTa. referred to on page 78 are
such principles as the 8Et.JPTJJ.La mentioned in Sextus, Adv. M atk. VIII, 231, which is
clearly a kind of meta-rule. This will be discussed in § 4. But cf. Ammonius, In An.
Pr., ed. Wallies, p. 68, line 14.
This passage aJ..so exhibits another difficulty about the word uundemonstrated."
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There is no doubt that this is indicative of a Stoic distinction between the
negation of a proposition and a statement that the proposition is false.82 ·
Several of the fragments mention a dispute within the Stoic school

over whether one-premised arguments exist.83 The
view*that there were no such arguments was maintained by Chrysippus
and his followers. The latter tended to argue by appealing to the author';'
ity of their master, which provoked Sextus to remark, "One doesn't have
to believe in the utterances of Chrysippus as though they were pro:-
nouncements of the Delphic oracle!"34
Antipater of Tarsus, who was head of the Stoic school ca. 150-130 B.C.,

led the group which stood. for the existence of the single-premised argu-
ments. Examples proposed were:

It is day.
Therefore, it is light.

If Diogenes shares Sextus' information that all arguments reducible to undemon-
strated arguments are undemonstrated arguments, why does he make separate men-
tion of "the undemonstra.ted arguments" and "those that are reducible to the un-
demonstrated arguments"? For "syllogistic," cf. Sextus, Hyp. Pyrrh. III 149.

32 Note that this argument is given by Diogenes as an argument which is neither
undemonstrated nor reducible to an undemonstrated argument. It is therefore clear
that Diogenes is not merely offering what he supposes to be an argument of the fol-
lowing form:

Not both: Plato is dead and Plato is living.
Plato is dead.
Therefore, Plato is not living.

for he cha.racterizes the latter argument as an unde71Um8trated argument (Vitae VII,
81). Thus it appears that the Stoics were able to distinguish between the negation·
of a proposition and the statement that the proposition is false.
Compare the argument mentioned by Alexander, In An. Pr., ed. WaI1ies, p. 22,

lines 17 fi.
It is day.
You say that it is day.
Therefore, you tell the truth.

According to Alexander, this argument is valid but not syllogistic. Two further exam-
ples (ibid., p. 345) are:

Dion says that-it is day. Dion says that it is-day.
Dion tells the truth. It is day.
Therefore, it is day. Therefore, Dion tells the truth.

Another interesting example of an argument that is valid but not syllogistic is:
B follows from A. .
A.
. Therefore, B.

(Alexander, In An. Pr., p. 373, lines 31-35.) See, further, Galen, Imt. Log., p. 42,
lines 18 ft.; and Sextus1Hyp. Pyrrh. 11,186. . ..

33 Sextus, Adv. MalA. VIII, 443; Hyp. II,' 167; Apuleius, In De. Interp., 00.
Dud., 272: Alexander, In Top;.t ed. Wallies, 8. The Jack of agreement is intepreted by
Sextus as indicating that the did not know what they were talking about.

34 Adv. Math. VIII, 443. -. .
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You are brea.thing.
Therefore, you are living.35

You a.re seeing.
Therefore, you are living.36

The opposition maintained that these should be filled out, and that the
last example was an abbreviated form of the argument:

If you are seeing, you are living.
You are seeing.
Therefore, you are living.37

Besides arguing among themselves about the nature of arguments, the
Stoics argued about this with the other schools. They were taken to task
by the Peripatetics for the so-called "duplicated arguments" and "tautol-
ogous inferences." Duplicated arguments (Otf/xJPOVP.EJlO") were arguments
with a duplicated conditional for a major premise:

If it is day, then it is day.
It is day.
Therefore, it is day.

Tautologous inferences (o.Ota.q,opws 7rEpa.LJlOVTES) were arguments such that
the conclusion was the same as one of the premises. For example:

Either it is da.y or it is light.
It is day.
Therefore, it is day.38

The Peripatetic objection to these was that nothing can be a syllogism
which does not "preserve the use of a syllogism," which is Uto make
something clear which does not appear to be· known, and to do this by
means of what is known and clear."39
One last point, which ought to be mentioned before we tum to a con-

sideration of the five simple types of undemonstrated argument, con-
36 Alexander, In Top., 8.
36 Apuleius, In De Interp., 272.
37 Ibid. The general term for arguments which were valid but needed to be filled out

was o.JJE86lJws 7rEpa.£VOPTES. Cf. Alexander, In An. Pr., ed. Wallies, 21, 22, 68, 345. Cf.
also p. 17, lines 11-12, where Alexander rejects one-premised arguments on the basis
of the etymology of uv"X"Xol't.up.6s.

38 Alexander, In Top., ed. Walles, p. 10. Cf. Cicero, Acad. II, 96, for another exam-
ple of & duplicated syllogism.
• In An. Pr., t;d. Wallies1p. 9, lines 23-25; p. 10, lines 5 fI. Cf. also",bid., p. 18, lInes 14 ff.; Apulelus, In De nterp., ed. Oud., 272.
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cerns the definition of "mood." A mood (T,xnros) is a sort of outline
(G'xfipa,) of an argument. For instance, corresponding to the argument:

If it is day,' then it is light.
It is day.
Therefore, it ialight.

we have the following mood:

If the first, then the second.
Themst.
Therefore, the second.-to

Schemata were classed as valid (trYI,ES or tTVpa,"T",,6s) or invalid (p,oX87Jp6s'
or q,4VAOS) according as they correspond to arguments that are valid or
not.41 Sometimes argument-schemata-half argument and half schema-
were used, in order to avoid lengthy and unnecessary repetitions:

If Plato is alive, then Plato breathes.
Themst.
Therefore, the second.42

It is to be observed that the numerals which occur in the ache..;.
mata always take propositions, never classes, as values.

§ 2: THE FIVE BASIC TYPES OF UNDEMONSTRATED ARGUMENT

According to the Stoics, there were five basic types' of undemonstrated
argument. These were called "undemonstrated" because they had no
need of demonstration, "since their validity is immediately
These were basic, it was maintained, because all other syllogistic argu-
ments could be reduced to them, and because they were supposed to be
assumed even in categorical syllogisms.44 Cicero tells us that from these
basic schemata the Stoics "generated innumerable inferences, which
make up almost the whole of dialectic."46 And Sextus says that if he
can show that the five basic schemata are invalid, then the whole of

40 Diog. L., Vitae VII, 76; Adv. Math. VIII, 227, 216, 236-237; Galen, Inat.
Log., p. 15, lines 8-9.

41 Sextus, Hyp. Pyrrh. II, 146, 147, 154; Adv. Math. VIII, 132,413, 414, 429, 444.
42 Vitae VII, 77. Cf. Adv. Math. VIII, 306:

If sweat flows through the surface, the skin has intelligible pores.
The first.
Therefore, -the second.

43- Adv.Math. VIII, 223.
44 Vitae VII, 79; Hyp. Pyrrh. II, 156-157.
4fi Topica,57. . .
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dialectic will have been overtumed.46 It thus appears that at least an
important part of dialectic consisted of a kind of calculus, with the five
basic argument-schemata taken as axiomatic and the other (nonsimple)
undemonstrated argument-schemata proved on the basis of these five.
There is little doubt that the five basic types of undemonstrated argu-

ment were propounded by Chrysippus, who mayor may not have origi-.
nated them.47 They played a very important role in ancient logic, being
incorporated into the Peripatetic logic under the title "theory of the
hypothetical syllogism." There was some controversy over the number of
the basic arguments,48 and two of our sources list more than five;49 we
are told that it was ChrysippU8 who insisted that there were only five. 60
Our knowledge of the five basic arguments is more certain than that

of any other feature of Stoic logic. Fortunately all five are listed in
least eight places (by seven, or possibly eight, authors) ; and, in addition,
various subsets of the five are mentioned. The second undemonstrated
argument is described in at least thirteen different passages (written by
ten, or possibly eleven, different authors).51 With one or two exceptions,
the sources fully agree, and differ only in the completeness with which
they discuss the various points. (See table 2.) Since, all things considered,
the accounts of Sextus are the most detailed and clear, these will be
followed in the exposition below.
A type 1 undemonstrated argument is that which, from a condition"a!

and its antecedent, infers the consequent as a conclusion. "That is," says
Sextus, "when an argument has two premises, of which one is a condi-
tional and the other is the antecedent of the conditional, and also has as
its conclusion the consequent of the same conditional,. then such an argu-"
ment is said to be a type 1 undemonstrated argument."62 Sextus then
offers and explains the following argument as an example:

If it is day, then it is light. (the conditional)
It is day. (its antecedent)
Therefore, it is light. (its consequent)

46 Hyp. Pyrrh. II 156. How can Sextus be so foolish?
47 They are ascrib;d to Chrysippus in many places: Sextus Adv. Math. VIII, 223;

Diog. L., Vitae VII, 79; Galen, Inst. Log., 14,33,34. Prantl and Zeller suppose that the
five argument-schemas were originally due to Theophrastus; as to this, Bochefiski
says: (Ill fallait donc toute la precipitation et Ie manque de jugement de Prantl pour
affirmer que notre logicien [Theophrastus]. a. invente toute la Hste des ava1r6c5E'''T4 et
beaucoup d'autres theses encore.". La Logique de Theophraste, pp. 116-117. See chap.
vii, note 5.

48 Vitae VII, 79.
49 Cicero, Topica, 57; Martianus Capella, Opera, IV, 414 ff.
60 Vitae VII, 79. Cf. Imt. Log., 32: "They [the Stoicslsay that there is no sixth,

seventh, eighth, ninth, nor any other (basic undemonstrated] syllogism."
61 Depending on whether or not Galen is the same as Pseudo-Galen.
62 Adv. Math. VIII, 224.
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He adds that the schema is:

Arguments

If the first, then the second.
The first.
Therefore" the second. 53

A type 2 undemonstrated argument is that which, from a conditional
and the contradictory of its consequent, infers the contradictory of the
antecedent as a conclusion. "That is, when an argument has two prem-
ises, of which the one is a conditional and the other is the contradictory
of the consequent of the conditional, and also has as its conclusion the
contradictory of the antecedent, then such an argument is a type 2
undemonstrated argument." Again an example is offered and explained
in painstaking detail :

If it is day, then it is light. (the conditional)
It is not light. (the contradictory of the consequent)
Therefore, it is not day. (the contradictory of the antecedent)

53 Bury's translation of UIJJI1JJLJLEPOP as Uhypothetical major" is somewhat confusing,
for there is nothing in the statement of Sextus to prevent the other premise from being
a conditional, nor is there anything to prevent the premises from being interchanged.
This applies also to Bury's translation of the remainder of both passages.
The examples offered by our various sources reveal that some of their authors were

better logicians than others. Thus Sextus and Diogenes give examples which are
perfectly to the point, but the commentators, who were trying hard to force the Stoic
theory into an Aristotelian matrix, are not so clear. Philoponus offers:

If what approaches is a man, it is an animal.
But it is a man.
Therefore, it is an animal.

The Ammonian scholiast gives:
If man, then animal.
ButA.
Therefore B.

These are very nearly versions of the syllogism in Barbara.
Hicks' translation of the schema for the type 1 undemonstrated argument shows

that he, like the Aristotelian commentators, did not realize that the Stoics used
ordinal numerals for propositions, not for classes:

If the first, then the second.
The first is.
Therefore, the second is.

Cf. Prantl, Geschichte der Logik im Abendlande, vol. 1, p. 473, who commits the same
error. This error, by the way, is not original with Prantl, as Lukasiewicz (HZur Ge-
schichte der Aussagenlogik," p. 113) seems to suppose, but goes back to an ancient
confusion between His" and "is true." Cf. Sextus, Hyp. PYTTh. II, 148: ..•. E?r4")''')'EAAE-
Tar. TO UVP1Jj.J.J1.EPOP aPTOS TOV aVTCi! 7rYOVj.J.EPOV Elpar. KaZ T/) Afj")'oP; Adv. Math. VIII, 111:
E1ra")''')'EAAEu8ar. OE OOKE' TO TO'OVTOP aKoAotJ8lip T4) EP abTCi! Ev OEVTEPOP
Kal aPTOS TOU 7]")'OVJLEPOV lUEu8ar. TO X7}")'op; Aristotle, Meta., 1017a30 fI.



The schema is:

Arguments

If the first, then the second.
Not the second.
Therefore, not the first. 64

71

A type 3 undemonstrated argument is an argument which, for its first
premise, has the denial of a conjunction; for its second premise, one of the
conjuncts; for its conclusion, the contradictory of the other conjunct.
Thus, for example:

Not both: it is day and it is night. (negated conjunction)
It is day. (the first conjunct)
Therefore, it is not night. (the contradictory of the other conjunct)

Its schema is:
Not both the first and the second.
Themst.
Therefore, not the second.615

54 Something is the matter with the example given by Diogenes:
If it is day, then it is light.
It is night.
Therefore, it is not day.

Probably the second premise, aXXci. p..qJl fUTLJI, should be OVK ¢ws or ")'E
¢ws fUTLV, as Sextus has. Cf. Diogenes' example for the type 5 undemonstrated argu-
ment. Galen's account (Hist. Philos.) was reconstructed by Diels (Dox. Graeci) on
the analogy of Sextus, Hyp. Pyrrh. 11,157. Philoponus and the Ammonian document
again give doubtful examples, and the scholiast to Ammonius goes entirely wrong
with:

If man, then animal. If not animal, then not man.
If not animal, then not man. If man, then animal.

Showing the application of philosophy to medicine, there is the example by Galen
(Opera, ed. Kuhn, I, 434-435):

If man were one, then he would not have pains.
He has pains.
Therefore, he is not one.

The version of Martianus Capella contains a different arrangement of negatives:
If not the first, then not the second.
The second.
Therefore, the first.

65 Bury's translations of these passages are none too good, but Hicks' translation
of the Diogenes passage contains a very serious error. The Greek is: Tp£TOS ECTTl.V
o.va:lrooEU'TOS 0 luroepanKijs UVP.7r""OKijS Kal TWV & TV UVP.7r'XOlCfj TO a.VTLKElP.EJlOV
TOU ""OL7rOV. Hicks translates thus: "The third kind of indemonstrable employs a con-
junction of negative propositions for major premiss and one of the conjoined proposi-
tions for minor premiss, and concluding thence the contradictory of the remaining
proposition" (italics mine). Cf. Galen, Inst. Log., 10, where a.7ro¢a.TU'lJ uvp.r'XolC-q is
explicitly defined.
I t would seem desirable that, besides avoiding gross errors like the one noted above,

translators of the logical fragments should endeavor to remain very close to the text.
Note, for instance, how superior a literal translation of the example at Diogenes,
Vitae VII, 80, would be to the more colloquial translation given by Hicks.



72 Arguments

A type 4 undemonstrated argument is that which, employing a dis-
junction (exclusive) as one premise and one of the disjuncts as the other,
infers the contradictory of the remaining disjunct as its conclusion. The
example given by Sextus is:

Either it is day or it is night.
It is day.
Therefore, it is not night.

HICKS'TRANSLATION
I t is not the case that Plato is both dead and alive,
But he is dead, ;
Therefore, Plato is not alive.

LITERAL TRANSLATION
Not both: Plato has died and Plato is living.
Plato has died.
Therefore, not: Plato is living.

The Greek version is an exact substitution-instance of the schema.
Cicero, in his account of the type 3 undemonstrated argument, seems to ha.ve been

thinking of many-termed conjunctions, for he says, "When, on the other hand, you
negate any set of and assume one or more of these in order to negate what
remainsl the result is called 'the third mood of inference,.n He later offers, as a sixthmood, tne following:

Not both this and that.
This.
Therefore, not that.

But all is not well with the text here, as is proved by the immediately following
seventh mood:

Not both this and that.
Not this.
Therefore, that.

which, of course, is a.bsurd. Martia.nus Capella.' who seems to ha.ve been following
Cicero, gives the same sixth and seventh mooQS. He also gives an unusual version
of the third mood:

Not both the first and not the second.
The first.
Therefore, the second.

Philoponus and the Ammanian document give an example which is as inexact as
HickS' translation of Diogenes' example:

That which approaches is not both a horse and a man.
But it is a man.
Therefore, it is not a horse.

Cf. also Galen, Inst. Log., who gives the correct schema, but at the same time offers
an inexa.ct example:

Dion is not both at Athens and at the Isthmus.
He is at Athens.
Therefore, he is not at the Isthmus.
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The schema, which appears in the accounts of Diogenes, Galen, Cicero,
and Martianus Capella, but not in that of Sextus, is:

Either the first or the second.
The first.
Therefore, not the second.68

A type 5 undemonstrated argument is an argument which, having an
exclusive disjunction and the contradictory of one of the disjuncts as
premises, infers the other disjunct as its conclusion. For example:

Either it is day or it is night.
It is not night.
Therefore, it is day.

The schema, to be found only in Galen (Insf. Log.), Cicero, and Mar-
tianus Capella, does not quite agree with the example, which occurs in
Sextus, Galen (Hist. Phil.), and Diogenes:

Either the first or the second.
Not the first.
Therefore, the second.

We possess a statement that the commutative law holds for disjunc-
tion, but whether this was taken as an assumption or was derived in the
system we do not know. 67
The most serious difficulty which arises in connection with the fore-

going account is as follows. In all examples in which the word "contra.;.
.dietory" (aVTtKELj.£EVOV) appears we should expect to find "negation"

56 The account given by Sextus at Adv. Math. VIII 223 fT., which is by far the most
careful and full account extant, considers only the fust three undemonstrated argu-
ments. It is clear that this is not merely a gap in the text. Probably Sextus was not
interested in giving a full list at this point, since his purpose in mentioning the un-
demonstrated arguments was to show by analysis that a certain argument of Aenesi-
demus was syllogistic (223). Only the first three undemonstrated arguments were
required for the analysis (229-238). In his other discussion of the undemonstrated \
arguments (Hyp. Pyrrh. II, 157 ff.), where his purpose is to show that the whole of
dialectic rests on a poor foundation, Sextus lists all five of the basic' arguments, though·
his discussions of them are briefer than those in Adv. Math.

67 Apollonius of Alexandria, nEpl ed. Schneider, 218. Since there
to be no ready way of deciding whether the example or the schema exemplifies the
Stoic theory more correctly, or whether, due to some principle of commutativity, the
problem does not even exist, I shall prefer the testimony of Diogenes and Sextus to
that of Cicero (Galen lends support to both versions). On the whole, Cicero does not
give as clear an account of any aspect of Stoic logic as does Sextus or Diogenes.
Further basic undemonstrated arguments were given by' Cicero, as indicated in

note 55 above. These cannot be regarded as creating a very serious problem, since (1)
they do not make sense, (2) they are not mentioned by anyone else except Martianus
Capella, who was proba.bly copying from Cicero and (3) we have express statements
tha.t the Stoics thought there were five and only five basic undemonstrated arguments.
Cf. note 50.
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(a1roq,aTLK6v)58_at least if the schemas are not to be considered erroneous.
Thus, according to the description, the following would be a type 2 un-
demonstrated argument:

If it is day, then it is not night.
It is night.
Therefore, it is not day.

But according to the schema, it would not.
Unfortunately, none of the examples given by our sources is decisive.

The question at issue is essentially whether the Stoics assumed the prin-
ciple of double negation. It can be said with fair certainty that the ap-
pearance of the word aVTLKE£p,EJlOJl is not accidental, for our sources agree
on it.

§ 3: THE PRINCIPLE OF CONDITIONALIZATION

By a "principle of conditionalization" is here meant something like the
following: If a conclusion is validly derivable from the premises
at, a2, . . " an, then the conditional proposition r« al. a2. • • '. an) ) {3)1 is
logically true. In order that a principle of this sort have a precise mean-
ing, it is necessary for the phrase "validly derivable" to have a precise
meaning. Generally speaking, this phrase would be defined by reference
to the inference-rules of the system of logic under consideration. Thus a
principle of conditionalization can be considered a rule of inference,
though an unusual one in that its statement will refer to the other rules
and even to (prior applications of) itself. 59
Now there are certain passages among the Stoic fragments which we

may say are virtually statements of a principle of conditionalization, if
we make the following important reservations: (1) the Stoics always
state the principle as an equivalence instead of as a conditional; (2) the
contexts in which the principle occurs are always contexts in which
Sextus interprets the Stoics as trying to give a criterion for the validity
of arguments; (3) "logically true" is replaced, usually, by HDiodorean-
true" ; and (4) there is no extant example of the Stoics' using the principle
as a rule of inference. But these reservations should not cloud the inter-
esting similarity between the Stoic principle and the modem rule.

See the Glossary, s.v. a:rroq,aTLKOJl.
59 Reference is made to Quine, A Short Course in Logic, chap. i; Gentzen, "Unter-

suchungen iiber das logische Schliessen," pp. 176--210, 405-431; and Jaskowski, liOn
the Rules of Suppositions in Formal Logic." Obviously this principle is closely related
to the "deduction-theorem" of Tarski, except that no provisions about substitution
need be made, since there is no rule of substitution. So also in Stoic logic, no substi-
tutions can he made, for the Stoics did not regard expressions containing variables
as sentences; Le., no expression containing variables would ever appear in the state-
ment of a Stoic argument.
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The principle is described and referred to in many different places.60

One of the best passages is Sextus, Adv. Math. VIII, 415 fI., a translation
of which will be found in Appendix A. The reader will notice that, al-
though there is no explicit reference to Diadorus, the treatment of the
examPles makes it probable that Diodorean implication is meant. 61 The
first argument.offered as an example is:

If it is night, then it is dark.
It is night.
Therefore, it is dark.

The corresponding conditional is :

If (it is night and if it is night, it is dark) then it is dark.

"But this conditional is true since it never has a true antecedent and a
false consequent. For when it is day, the antecedent, namely, "It is night
and if it is night, it is dark," is false, and its consequent, "it is dark,"
is false, and so the conditional is true. And at night it will have a true'
antecedent and a true consequent, and will therefore be true." In this
quotation the word "never" seems clearly to refer to time, especially
since the assertion is supported by showing that the conditional holds
both when it is day and when it is night, that is, always. It is very
ful that Stoics regarded "Either it is night or it is day" as tautologous;
compare the second premise of the paradox:

If it is not night, then it is day.
If nothing exists, then it is not night.
Therefore, if nothing exists, then it is day. 62

A few .sections later, Sextus considers another example and again
argues that the corresponding conditional never has a true
and a false consequent, since this does not occur when it is day and does
not occur when it is night. 63 He then gives an example of an invalid
argument and proves it invalid by showing that the corresponding con-
ditional will have a true antecedent and a false consequent when it is
night. The argument is:

If it is day, it is light.
It is light.
Therefore, it is day.

60 Many scholars have not understood these passages because of their inability to
follow the Stoic distinction between a valid argument and the corresponding true
conditional.

61 Heintz (Studien . •., p. 196) is so certain of this that he even 'proposes to emend
the text on the basis of it. See Appendix A, note 20.

82 Alexander, In An. Pr., ed. Wallies, p. 374, lines 25 ff.
113 Adv. Math. VIII, 419.
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The corresponding conditional, which is not Diodorean-true, is as follows:

If (it is light and if it is da.y, it is light) then it is da.y.64

There are clear references to the same principle in Adv. Math., and
several other statements and references to it in Hyp. Pyrrh. 65 However,
these statements are usually mistranslated, and few of the references
would even be recognized by any reader not working with the original
Greek. For instance, the reader of Bury's translation would find, u ••• the
conclusive argument is non-apprehensible, for if it is·judged by the co-
herence of the hypothetical premise, and the coherence in that premise
is a matter of unsettled dispute ...," which is certainly not a very clear
reference to our principle, instead of u. . .. the valid argument is non-
apprehensible, for if it is judged by the logical troth of the conditional,
and the logical truth of the conditional is a matter of unsettled dis-
pute ...,"66 which is an unmistakable reference to the principle (as well
as to the dispute over implication) ..
Since the conditionals corresponding to certain arguments, especially

to those having a conditional as a premise, are rather unusual proposi-
tions and certainly not the sort of thing one would find very often in
ordinary Greek,67 one can readily understand how the text of Sextus has
become corrupt in many of the places where these conditionals are men-
tioned. Fortunately, the task of reconstruction is relatively easy, since
Sextus usually tells us that he is going to form a conditional proposition
with such and such as antecedent and such and such as consequent;
thus we are in effect given directions for reconstructing the mutilated
passages. Besides, closely analogous passages have been corrupted in
different ways; so we are left with different parts of the same barbarous
conditional. 68
The conditionalization principle is not to be found in Diogenes' account

of Stoic logic. But Diogenes says that an argument is valid if and only if
the negation of the conclusion is incompatible with the conjunction of
the premises, and he also says that a conditional is true if and only if the
negation of the consequent is incompatible with the antecedent.69 Prob-
ably the Stoics agreed that an argument is valid if and only if the corre-
sponding conditional is necessarily true, but they disagreed over the
definition of llnecessary." Some, following Diodorus, stated the principle

64 Ibid. 421-422; cf. Appendix A, note 17, for comment on text.
66 Cf. the statements a.t Hyp. Pyrrh. II, 113, 137 (see Appendix A) ..
66 Ibid., 145 (Loeb trans., vo!.l, p. 245).
67 E.g., uIf [(if it is day then it is light) and (it is da.y)] then it is light" (Hyp.

Pyrrh. II, 113).
68 Seemy article, "Stoic Logic and the Text of Sextus Empiricus."
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in such a way as to require that the conditional be always tme; otherS,
following the more usual notion of)iecessity, required that the conditional
be necessarily true in their sense of "necessary." The criticism of Sextus
(to the effect that the Stoic principle offered no practical criterion of
'valiclity because the Stoics had n9t agreed on the truth-conditions for

'J cdnditionals) would 'still be gennane."o

§ 4: THE ANALYSIS OF NONSIMPLE ARGUMENTS

By the "analysis" of an argument the Stoics meant the procedure of
reducing the argument to a of the basic undemonstrated argu-
ments.71 They had four general rules (8Ep,aTa) by which these analyses
were to be carried out.72 Unfortunately, our knowledge of these rules and'
. of the exact manner in which they were applied is very deficient.
Apuleius73 gives us an explicit statement of the first rule (TO rpWTOV

8EJJa). He says that the Stoics ca.lled it prima constitutio and primum
expositum and that they put it as, follows: "If from two propositions a
third is deduced, then either of the two together with the denial of the
conclusion yields the denial of the other."74
Thanks to Alexander and Simplicius75 we also possess an explicit

statement of the third role (TO TP£TOV 8EJ.La): "If from two propositions a
,third is deduced and there are propositions from which one of the
premises may be deduced, then the other premise together with these
propositions will yield the conclusion."
In regard to the nature of the second and fourth rules, we are in the

dark. However, Sextus mentions "a dialectical theorem [8EWP'fJJ.La] that
been handed down for the analysis of syllogisms," which ran' as

follows: "If we have premises which yield a conclusion, then we have in
effect also this conclusion among the premises, even if it is not explicitly
stated."76 There are strong reasons for regarding this 8EWP'fJp,a as one of"

69 Vitae VII, 73, 76.
70 Hyp. Pyrrh. 11,145; Adv. Math. VIII, 426-427.
7J. Adv. Math. VIII, 229,230,231,235,237/ 240.
72 For a list of the relevant fragments, see tne Glossary, B.V. (JEP.a..
73 In De Interp., ed. Oud. 277-278.
74 Note the similarity of this rule to the following inference-schema, which was

proved by the Stoics:
If the first and the second, then the third.
Not the third.
The first.
Therefore, not the second.

75 Alexander, In An. Pr., ed. Wallies, p. 278, lines 6 fT.; Simplicius, In De Caelo, .ed.
Heiberg, p. 336, lines 33 ff. Cf. Alexander, op. p. 274, line& 19 ff.

76 Adv. Math. VIII, 231.
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the fOUf (Jfp.ara; possibly it ismerely another version of the third.77 Sextus
shows in some detail how this rule was used. Stated generally, the method
was as follows. Suppose that a conclusion allegedly follows from certain
premises and we wish to analyze the argument by means of our 8EWP71JJa.
We take the premises and deduce various conclusions from them by
means of the five basic arguments; we then uadd" these conclusions to
the premises and repeat the procedure. Eventually, if the original argu-
ment was syllogistic, and if we are skilled enough, we shall deduce the
conclusion. The number of unnecessary inferences made will depend
upon the skill and practice of the person who makes the analysis.78
Sextus gives us two very clear examples of the analysis of an argument

into its component basic arguments. These examples are closely parallel
and should' be read with reference to each other. The first argument to
be analyzed is as follows:

(1) If it is day, then if it is day it is light.
(2) It is day.

Therefore, it is light.
77 These reasons are: (1) The general form and content of this 8EwP11p.a is similar to

that of the 8Ej.LOoTa. (2) The 8El.JP'fJ/J.a is said to be a rule for the analysis of syllogisms
which is exactly the function ascribed to the (JE,."aTa.. (3) The term (JEl.JP11p.a is applied
by Alexander to the Peripatetic version of the (JE/J.aTa (though the (JEl.JPTJ/J.a we are
considering is given by Sextus as a part of Stoic logic). (4) Even the phrase uhanded
down for the analysis of syllogisms" is applied to both the (JEfJJp71P,a. and the (JEp.aTa.
We are told explicitly that the argument «Sui «Suo TP01rLKCJV (whose schema we know)

can be analyzed by means of the first and second (JElJ.aTa. We are fairly certain that the
rule given by Apuleius is the first (JEj.La.. Thus t if the (JEWp.",."a. is the second (JEILat we
ought to be able to analyze the argument 8tcl «Suo rp01rLKWV by means of these two rules.
This can be done as follows: by the first undemonstrated schema we have:

1)""2
1
",,2

Whence, by applying the first (JElJ.a, we have:
1
2

"-'(1 ) ",,2)
Since this is syllogistic, the following is also syllogistic (in virtue of the8E&7p11p.a):

1)2
1

",,(1 ) ,,-,2)
From this, by the first (JEj.La again, we obtain the schema of the argument o,d. avo
TP01rLKWV:

1)2
1) "-'2

",,1
But obviously the third 8Ep.a will serve just as well as the (JE&JP11P.a. in this proof.

78 The regular way of analyzing was by means of the meta-rules 1-4 «(JE/J.aTa.), but
sometimes shorter proofs (presumably making use of previously proved rules) could
be found. SeeSVF II, 248.
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This argument, according to the Stoics, is compounded out of two type 1
undemonstrated arguments, "as we shall see upon analysis." From (1)
and (2), by a type 1 undemonstrated argument, we infer:

(3) If it is day, it is light.

Now we add (3) to the premises, in accordance with the OE&Jp'1p'a. for the
analysis of inferences; and, taking (3) with (2), we infer by another
type 1 undemonstrated argument,. "Therefore, it is light," which is the
conclusion. Thus, says Sextus, the given argument is composed of two
type 1 undemonstrated arguments:

If it is day, then if it is day it is light.
It is day.
Therefore, if it is day, it is light.

and
If it is day, it is light.
It is day.
Therefore, it is light.79

The second example is the following. Consider the argument-schema:'

(1) .If both the first and the second, then the third.
(2) Not the third.
(3) The first.

Therefore, not the second.

Such an argument is compounded of a type 2 and a type 3 undemon-
strated argument. From (1) and (2), by a type 2 undemonstrated argu-
ment, we get:

(4) Not both the first and the second,

which, according to the dialectical rule, can now be considered one of the
premises, even though it was not explicitly mentioned among them. Next
we can construct a type 3 undemonstrated argument from (3) and (4),
yielding "Not the second," which was the conclusion. Thus we again
have analyzed an argument into two of the basic arguments:

If both the first and the second, then the third.
Not the third.
Therefore, not both the fust and the second.

and
79 Sextus, Adv. Math. VIII, 230-233.
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Not both the first and the second.
The first.
Therefore, not the second.8o

These, unfortunately, are the only examples we possess of the "in-
numerable" inferences which the Stoics generated from the five undemon-
strated arguments and which made up almost the whole of dialectic.81
That is to say, these are the only examples for which we possess Stoic
proofs. Several other arguments are mentioned or illustrated without
proof. For instance, there is the schema:

Either 1 or 2 or 3.
Not!.
Not 2.
Therefore 3.

According to Chrysippus, even dogs make use of this sort of argument.
For when a dog is chasing some animal and comes to the junction of three
roads, if he sniffs first at the two roads down which the animal did not
run, he will rush off down the third road without stopping to smell.
Chrysippus claimed that the dog in effect reasoned as follows:

Either it went this way or that way or the other way.
I t didn't go this way.
It didn't go that way.
Therefore, it went the other

It is obvious that this argument, which is said to involve repeated appli-
cation of the fifth undemonstrated argument, can in fact be analyzed
into two applications of that basic argument.82
Another inference-schema frequently used by the Stoics was called

Uthe argument from two conditionals" (aLa avo TP01rLlCWV).83 We are in-
debted to Origen for preserving the following important Stoic example
of this sort of argument:

If you know that you are dead, you are dead.
If you know that you are dead, you are not dead.
Therefore, you do not know that you are dead.

80 Ibid., 234-241.
81 Cicero, Topica 57.
82 Sextus, Hyp. Pyrrh. I, 69. Another example of this type of argument is to be

found at ibid., II, 150. See O. Apelt, "Zu Sextus EmpiricuB," Rheinisc'he8 Museum,
vol. 39 (1884), pp. 27-28. Unlike Apelt and others who follow him, I take 8LCl1rXt:l.OllCIJlI
to mean "repeatedly," i.e., "more than one time." This argument may be analyzed
into two applications of the fifth undemonstra.ted argument-schema, just as the other
argument was analyzed by the Stoics into two applications of the first schema.

83 See the Glossary, S.v. TpfYTrt.K.6v. Lukasiewicz a.nd Stakelum are the only authors
who have correctly understood this term; most writers have taken Tpo1ruc611 to mean
"conditional." I have accepted Stakelum's explanation, as given in Galen and the
Logic of Propositions, pp. 63-64.
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"He mentions its Stoic schema:

If the first, then the second.
If the first, then not the second.
Therefore, not the first.U .

81

The following is typical of some other arguments used by the Stoics:

If a sign exists, a sign exists.
If a. sign does not exist, a sign exists.
Either a sign exists or does not exist.
Therefore, a sign exists.

The schema was:
If the first, then the first.
If not the first, then the first.
Either the first or not the first.
Therefore, the first.8G

No clue is offered on how this sort of argument would be analyzed mto
the five basic arguments.
In the Outlines of Pyrrhonism, Sextus introduces his discussion of the

five undemonstrated arguments by saying:
... the uundemonstrated arguments" so much talked of by the Stoics ... are argu-
ments which, they say, need no proof to sustain them and themselves serve as prOOfs
of the validity of the other arguments • .•
Now they envision many undemonstrated arguments, but the five which they

chiefly propound and to which all the others can, it seems, be referred, are these: ...86
84 Origen, Contra Celsum VII 15 (Werke, ed. Koetschau, vol. 2, pp. 166-167).

l.ukasiewicz (tlZur Geschichte der Aussagenlogik," p. 129, note 29) mentions that
Prantl (Geschichte der Logik im Abendlande, vol. 1, p. 480) and Zeller (Die Philosophie
der Griechen, vol. 3, I>art 1, pp. 114-115, note 5) are proved by Origen's expla.nation
to be in error about the meaning of 8ui. 8vo TP01rI.KC,,,. To these we may add Bury, who
says (Sextus Empiricus, Loeb Classical Library, vol. 1, p. 151, note d): liThe hypo-
thetical syllogism 'by two hypotheses' has its major premiss in 'double form; e.g., IIf
A is, B is, and if A is not, B is; hut A either is or is not; therefore B is.' "

85 Sextus, Adv. Math. VIII, 281. Cf. ibid., 466, and Hyp. Pyrrh. II, 186. The schema
occurs a.t Adv. Math. VIII, 292. At Hyp. Pyrrh. II, 242, 243, Sextus gives two argu-
ments of which the schema would be: .'

If the first, then either the second or the third.
"

Not the third.
Therefore, not the first.

Such an argument can be analyzed, by means of the first 9l:JIoa. and Sextus' 9£&'PfJJIoa,
into a type 5 and a type 2 undemonstrated argument. "

88 Hyp. Pyrrh. II, 156 fl. .
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The parts of the quotation which I have italicized suggest that the
Stoics believed that their propositional logic was complete, in other
words, that every valid argument (except arguments containing meta-
linguistic terms) could be proved on the basis of arguments of the five
undemonstrated types only. Diogenes Laertius mentions this assumption
in connection with his account of the undemonstrated arguments:
Also, there are certain Ilundemonstrated" (because they need no demonstration)

arguments, five in number according to Chrysippus (although authorities differ on
this), which are used in the construction of every argument. They are assumed in all
valid syllogisms, whether categorical or hypothetical.87

There are two or three other references to completeness.s8 Evidently
some such thesis must have been a part of the Stoic introductions with
which Sextus and Diogenes were familiar. Whether Stoic logic was in
fact complete cannot be decided until we know all fOUf of the meta-rules
for analyzing arguments.

§ 5: INVALID ARGUMENTS; PARADOXES

The Stoic logicians, like logicians of all times, were much interested in
the classification and explanation of paradoxes and of invalid arguments.
We possess the Stoic classification of invalid arguments and a few of the
paradoxes, but most of the great amount of work they did on the latter
has been lost.89
The principle, if any, which was used by the Stoics in their classifi-

cation of invalid (acruv4KToS or a1rfpavTos)90 arguments is hard to detect.
They distinguished four classes of such arguments, but the classes do not
seem to be mutually exclusive:
1. Incoherent arguments (1rapa Ol,o.PT1](fLV) are arguments which are

invalid because there is no logical connection of the premises with one
another or with the conclusion.

If it is day, then it is light.
Wheat is being sold in the market.
Therefore, Dion is walking.91

87 Vitae VII, 79.
88 Hyp. Pyrrh., II, 166-167, 194; perhaps Cicero, Topica, 57, is also a reference to

completeness.
89 See the list of Chrysippus' works given by Diogenes.
90 At Hyp. Pyrrh. II, 146 ff., 152-153, the term IUl'upaKTOS is used; in the parallel

passages in Adv. Math. VIII, 429 fi., the term a1rEpaVTOS is used. These are synonyms,
and there is no reason to translate a1rEpaPTo'}; as "indefinite" (as Bury does, op. cit.,
p. 151, note d)" since in its logical use 1rEpa£PEtll meant "to conclude" or "to draw a
conclusion." Cf. Epictetus, Manual, 44.

91 Hyp. Pyrrh. 11,146; Adv. Math. VIII, 430.
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2. Redundant arguments (rapo. contain a premise which is
not necessary for drawing the conclusion.

If it is day, it is light.
It is day.
Dion is wa.lking.
Therefore, it is light.

If it is day, it is light.
It is day.
Virtue is beneficial.
Therefore, it is light.92

By all the usual tests these would be perfectly valid arguments, though'
inelegant. Perhaps Sextus made a mistake here, or perhaps he was follow-
ing an inferior handbook.
3. Arguments that are propounded in an invalid schema (EV

are such as the following:

If it is day, then it is light.
It is not day.
Therefore, it is not light.

where the invalid schema is :

If the first, then the second.
Not the first.
Therefore, not the second. 93

4. Deficient arguments (1ra.pa. or 1rCLPa. 1ra.pl£XELW"JI) contain a
premise that is not complete.

Either wealth is good or wealth is bad.
It is not bad.
Therefore, it is good.

This is said to be invalid because of deficiency, since the first premise
should be:

Wealth is either good or bad or neither. 94

We know also that the Stoics were aware of the vicious-circle fallacy,
and had a special name for it (& Tplnros); but we do not possess
any discussion of it.95

92 Hyp. Pyrrh. 11,147; Adv. Math. VIII, 431.
93 Hyp. Pyrrh. II, 147-148; Adv. Math. VIII, 432-433.
94 Hyp. Pyrrh. II, 150; Adv. Math. VIII, 434. Cf. Gellius, Nodes Atticae II, vii, 21;

V, xi, 8 fi.; XVI, viii, 13.
96 Hyp. Pyrrh. II, 114; Adv. Math. VIII, 445. The )'6')'os was Q.p(l.1rMEtICTOS

as noted inSVF 11,273. Compare the d.81,(l.tj)6pws 1rEpo.LJlOJlTES, p. 66 above.,
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Much scorn has been heaped upon the Stoics for their interest in
paradoxes. In one place Sextus says (of the typical Stoic logician):
And when he has made a collection of such trash he draws his eyebrows together,

and expounds Dialectic and endeavours very solemnly to establish for us by syllogistic
proofs that a thing becomes, a thing moves, snow is white, and we do not have horns;
although it is probably sufficient to confront the trash with the plain fact in order to
smash up their positive affirmation by means of the equipollant contradictoryevi-
dence derived from appearances. 96

The most famous paradox (1rapaootov)97 considered by the Stoics, and
probably the only Stoic paradox which is still of any interest to logicians,
is The Liar (0 1/!EVOOjJEVOS). This important antinomy, which allegedly
caused at least one fatality in ancient times, was the subject of six books
by Chrysippus and also of at least one book by Theophrastus. Chrysippus
also wrote many replies to those who thought they could solve it. 98
The paradox was propounded in several ways. The Apostle Paul, with-

out intending to point out a paradox, reports that Epimenides the Cretan
said that all Cretans were liars,99 and furthermore that what he said was
true. But The Liar is not stated as a paradox in this form. by any ancient
writer. Typical of the ancient versions is the one reported by Alexander:
"The man who says 'I am lying' is both telling the truth and lying."loo
Cicero, after gaining the reader's assent to "If you say that it is now light
and tell the truth, then it is now light," proposes "If you say that you
are lying and speak the truth, then you are lying."lOl Gellius asks,
"When I am lying and say that I am lying, am I not both lying and telling
the truth?"102 It would seem, therefore, that the ancient version of The
Liar was a stronger version than the Epimenides. We do not know how
any of the competent logicians of antiquity attempted to solve the
antinomy. However, Chrysippus wrote books against "those who think
that a proposition may be both true and false," and Hthose who think
that the premises of The Liar are false," and "those who solve The Liar
by division" (OUt rfjs rOjJ?7s).103

96 Hyp. Pyrrh. II, 244 (Bury's trans., Loeb Classical Library, vol. It p. 313).
97 Cicero, Acad. II, 136, tells us that was the Stoic term for these puzzles.
98 Diog. L., Vitae V, 49; VII, 196-197. (The victim was Philetas of Cos.) Cf.

Seneca, Ep., 45, 10. See also Riistow, Der LUgner.
99 The paradox is sometimes called "the Epimenides" (Whitehead and Russell,

Principia Mathematica, vol. 1, p. 60). See Diels (ed. Kranz), Die Fragmente der Vo'-
sokratiker, vol. 1, pp. 31-32. While he was at it, Epimenides also called the Creta.ns
"base beasts" and Ugluttons": Kp17TES tiEL "'Evcn·at, "aKci 811plat -yauTEpES a.p-yo.£'

100 Alexander, Ad Sopko El. Comm., f65b.
101 Cicero, Acad. II, 96. Of course, this is no antinomy.
102 Gellius, Noctes AtticaeXVIII, ii, 10.
103 Diog. L., Vitae VII, 196-197.
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The other Stoic paradoxes, though slightly amusing, are too weak to
be worth mentioning here.104

104 Thus, leThe Horned":
What you have not lost, you still have.
You have not lost horns.
Therefore, you still.have horns.

"TheWagon":
Whatever you say passes through your mouth.
You say lea wagon."
Therefore, a wagon passes through your mouth.

leThe Nobody": .
If someone is here, then he is not inRhodes.
Someone is here.
Therefore it is not the case that someone is inRhodes.

For a full discussion of these and other paradoxes, see Prantl, ope cit., pp. 50-58.



CHAPTER VI

EVALUATIONS OF STOIC LOGIC
SUMMARY

IN THIS concluding chapter we consider the traditional evaluations of
Stoic logic, together with some of the confusions upon which they are
based. The first section concerns some typical adverse criticisms by
Prantl and Zeller. Unfortunately, these cannot be challenged by attack-
ing the relevance or accuracy of the evidence for them, since there is no
evidence for them. But it is apparent that Prantl and Zeller did not
understand Stoic logic. The second section discusses the great confusion
which exists in regard to the meaning of the technical term (1V1I11ILILEJlOV.

Third, there is a short conclusion.

§ 1: THE JUDGMENTS OF PRANTL AND

Estimates of Stoic logic have not, on the whole, been favorable. In
ancient times the Stoics were criticized severely by their many rivals,
including the Epicureans, the Skeptics, and especially the Peripatetics.
The last were much concerned to defend Aristotelian logic and were ap-
parently the main source of the charges of superficiality often brought
against the Stoics. l Even Galen, who was fairly well acquainted with
Stoic logic, makes repeated accusations that the Stoics paid more atten-
tion to the linguistic expressions than to what they meant.2 The Skeptics,
also, did not think highly of Stoic logic. However, although Sextus criti-
cized almost every aspect of Stoic logic, it is clear that he thought that
the other logics were even worse. The Epicureans, so far as the writer
knows, brought no charges of superficiality against the Stoics; they
objected on the grounds that induction rather than deduction was the
procedure which ought to be studied.
In modern times the criticism seems to have been based mainly on a

general hypothesis to the effect that the Hellenistic age was an age of
decline in philosophy. Thus Prantl decided from this point of view that
the Stoics were mainly copiers (and poor ones, at that) of the Peripatetic
and Megarian doctrines. Accordingly, whenever he found an aspect of
the doctrine which he could not understand (which was very often in-
deed), he put this down as further evidence of miscopying caused by
confusion in Stoic minds.

1 Cf. Alexander's many references to this. .
2 On Galen's education, see Galen) Medicorum Graecorum Opera, ed. Kuhn, XIX,

43, 47; for the charge against the Stoics, see Inst. Log., p. 11, lines 5 fI.

[ 86]
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PrantI disliked Chrysippuswith a fervor which, in View of the gap of

2,000 years between them, strikes one as rather odd. He says, t'It must
have been a frightfully decadent and corrupted age that could designate
so hpllow a head as Chrysippus as its greatest Iogician."3
Chrysippus crea.ted nothing really new in logic, for he only repeated details already

known to the Peripatetics or pointed out by the Megarians; his activity consisted in
this, that in the treatment of the material he descended to a pitiful degree of dullness,
triviality, and scholastic quibbling; or in this, that he created a technical expression
for every possible detail, e.g., for the triflings of sophistries and paradoxes;-nomen'"
clature, schematic divisions, establishment of lifeless formal rules-this is the. strong
side of Chrysippus, and in this, however, he is the man of his times, for he is a proto.;.
type of narrow-mindedness and pedantry; it is to be considered a rea.l stroke of luck
that the works of Chrysippus were no longer extant in the Middle Ages, for in that
extensive morass of (ormalism, the tendency (weak as it was) toward independent
investigation would have been completely eliminated.4

What evidence is given for these judgments? The somewhat"'shocking
answer' is that his opinions are supported by nothing else than
selves. For instance, when he accuses the Stoics of taking their five un-
demonstrated argument-schemata- from Theophrastus he argues:
However, anyone who stubbornly refuses to believe that these hypothetical in-

ferences actually belonged to the early" Peripatetics will certainly "be convinced of this
by the childish way in which"these syllogisms were" transformed by the Stoics into the
so-called ava,7rOOEUCTOt, because clearly that Stoic nonsense must rest on an unintelli-
gent copying of some earlier doctrine, which can be no other than that of the Peri-
patetics. 6

The "childish way" (lappische Weise) is explained a hundred
In this connection [Le., with reference to the five basicundemonstrated arguiIient-

types] the boundless stupidity of the Stoics in separating modes IV and V need" not
be especially emphasized (though mode III is not analyzed into two "caSes!); indeed
Theophrastus also drew a merely formal distinction between these two modes,
although in his case there was an intelligible reason for so doing. .But anybody who
merely transcribes the products of other people runs the risk of achieving no more than
the exhibition of his own folly. 6

So far as an argument can be discerned through the rhetoric, it appears
to be this: we know that the Stoics were unintelligent copiers because
their aV41rOOEl,KTOl, were silly; our feeling that the aV41rOOELKTO(. were silly is
born out by the fact that the Stoics were unintelligent copiers.

3 Prantl, Geschichte der Logik im Abendlande, p. 404.
01 Ibid., p. 408.
6 Ibid., "pp. 379-380. The assertion that Theophrastus discovered the five undemon-

strated arguments is based on Philoponus, In An. Pr., 242 fi. But this passage con-
tains no assertion or suggestion that Theophrastus or any of the other early Peripa-
tetics were aware of the five undemonstrated arguments. There is no doubt that post-
Chrysippean Peripatetics knew of these arguments.

6 Prantl, ope cit., 474-475.
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Since Prantl offers no real evidence for his critical judgments, we can

only evaluate them in a general way by examining the substance and
method of his treatment of Stoic logic. He is, unfortunately, confused
on almost every major topic. A few examples follow. (1) In pointing out
what he considers to be a difficulty in Stoic doctrine, he says, "The word,
so far as it expresses a concept of thought, an Evvol1p.a, is likewise more
than a mere <!>wvr" that'is, it is also a Lekton."7 But the Stoics never said
simply that a word is a Lekton, nor did they ever assert this with any
qualifications. Indeed, some of the Stoics thought that there were no
such things as Lekta; other Stoics sharply distinguished the Lekta from
,vords; but, so far as we'know, none of the Stoics thought that words
were Lekta. (2) According to Prantl, "The Stoics divided propositions

into deficient and complete and in sup-
port of this he cites passages in which Sextus and Diogenes say that
Lekta are so divided.8 This indicates that Prantl did not understand the
Stoic definition of a proposition as a "complete Lekton,
assertoric in itself." (3) He al,vays translates the St'Oic schemata in the
following way:

Wenn das Erste ist, so ist das Zweite.
Das Erste aber js ist.
Also ist das Zweite. 9

This shows that he did not understand that the Stoic variables took
propositions as values; no more fundamental confusion about Stoic logic
is possible.
Presumably, excellence in method requires both cogency in reasoning

and carefulness in investigation. As an example of Prantl's reasoning the
following inference will serve: "From the title of one of Plutarch's writ-
ings, IIept TaU 7rpWTOU E1rOJ.LEJlOU 7rPO'i Xpucn7r7rov, it may be inferred that
there also existed a book IIEpl TaU 1rpWTOV E1rOJ.LEVOV written by ChrYsippus
himself."lo As an example of his carelessness, consider the following.
translation11 of one oj Theophrastus' hypothetical syllogisms o,' 8AOV:

PRANTL
Wenn A ist, so ist B.
Wenn A nicht ist, so ist C.
Wenn B ist, so ist C nicht.

oder
Wenn C ist, so ist B nicht.

7 Ibid., p. 421.
8 Ibid., p. 438. Zeller, Die Philosophie der Griechen, vol. 3, part 1, p. 90, note 1,

points out this error.
9 This has been pointed out by Lukasiewicz, "Zur Geschichte ..• ." p. 113.
10 Prantl, op. cit., p. 408.
11 Ibid., p. 382.
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Zeller's low estimate of Stoic logic may be due in part to the great

influence of Prantl. At any rate, Zeller repeats the same generalobjec-
tions (though in much less vehement langage), and his objections are
supported by an equally small amount of evidence. His evaluation is
contained in the following paragraph:
No very high estimate can therefore be formed of the formal logic of the Stoics. In-

complete as our knowledge of that logic may be, still what is known is enough to
determine the judgment absolutely. We see indeed that the greatest care was expended
by the Stoics since the time of Chrysippus in tracing the forms of intellectual pro-
cedure into their minutest ramifications, and referring them to fixed types. At the
same time, we see that the real business of logic was lost sight of in the process, the
business of portraying the operations of thought, and giving its laws, whilst the most
useless trifling with forms was recklessly indulged in. The Stoics can have made no
discoveries of importance even as to logical forms, or they would not have been passed
over by writers ever on the alert to note the slightest deviation from the Aristotelian
logic. Hence the whole contribution of the Stoics to the field of logic consists in their
having clothed the logic of the Peripatetics with a new terminology, and having de-
veloped certain parts of it with painful minuteness, whilst they wholly neglected other
parts, as was the fate of the part treating of inference. Assuredly it was no improve-
ment for Chrysippus to regard the hypothetical rather than the categorical as. the
original form of inference. Making every allowance for the extension of the field 'of
logic, in scientific precision it lost mote than it gained by the labours of Chrysippus.
The history of philosophy cannot pass over in silence this branch of the Stoic system;
so carefully cultivated by the Stoics themselves, and so characteristic of their intellec-
tual attitude. Yet, when all has been said, the Stoic logic is only an outpost of their
system, and the care which was lavished on it since the time of Chrysippus indicates
the decline of intellectual originality.12

Again we are unable to scrutinize the evidence for these accusations,
because none is given. We are, however, able to examine Zeller's under-
standing of Stoic logic, and here we find him wanting. His confusion
concerning signs and Lekta has been mentioned (chap. ii, note This
confusion casts doubt on the trustworthiness of Zeller's judgment
the Stoic semantical theory introduced nothing new and is distinguished
from the corresponding Aristotelian theory only bya few changes' in·
expression and a more superficial treatment. We know further that
several tecm..ical Stoic terms were not understood by Zeller. For example,
he explains the technical term UUjl,'TrE'TrAeyJLEJlOV as "suggesting partly hypo-
thetical sentences like that mentioned in Sextus, Adv. Math. VIII, 235,
and partly negated categoricals which have the significance of hypo-
theticals, as: It is not at once A and B."13 This shows that Zeller could

12 Zeller, Ope cit., vol. 3, part 1, p. 117, as translated by Reichel, Stoics, Epicureans,.
and SCeptics, pp. 123-124.

13 Zeller, Ope cit., vol. 3, part 1, p. 111, note 7 (Reichel, p. 117).
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not have understood any of the numerous important passages in which
the Stoics spoke of conjunctions.
That Zeller would have been equally critical of modem logic' is sug-

gested by his criticism of the Stoic : "Yet even among these
five, importance is attached to some in which the same sentence is re-
peated tautologically in the form of a conclusion, which proves how
mechanical and barren must have been the formalism with which the
Stoic logic abounds."14 He then goes on to comment on the Stoic proof
of the schema:

If the first, then if the first then the second.
Themst.
Therefore, the second.

He found this proof so strange, so full of useless formalism, that "it is
difficult to say exactly what the Stoics intended thereby."16
Such remarks as these show that Zeller had little understanding of

Stoic logic. Yet he even goes so far as to join Prantl in expressing satis-
faction that the Stoic writings were lost.16 In order to understand this
satisfaction, one must remember that scarcity of source material has by
no means been inimical to the production of scholarly works in this field.

§ 2: THE CONFUSION ABOUT (fVlItJJ.£J.£EJlOJl

It seems probable that confusion about the meaning of the term UVJl77JJ.J.£EJlOJl
has done more than any other single factor to obscure the subtleties of
Stoic logic. Logicians will appreciate what mayhem would be committed
in translating any modern logical treatise if one failed to distinguish
between a true conditional proposition and a valid argument. It is there-
fore no wonder that Stoic logic-which contains such assertions as the
following: "An argument is valid if and only if the conditional having
the conjunction of the premises as antecedent and the conclusion as
consequent is logically true"17-has been considered to be merely a col-
lection of empty trivialities. Some examples of the above-mentioned
confusion may be instructive.
R. G. Bury, who has made the only English translation of Sextus,

says, in a footnote, "Note that the term UVJI'T/J.£J.£ElIOJl ('combination')
mostly means the 'hypothetical, or major, premiss of a hypothetical
syllogism,' but sometimes the whole syllogism."18 He gives' no proof of
this; indeed, he could not. The term never means "hypothetical syllo-

14 Ibid., pp. 113-114 (Reichel, p. 119).
15 Ibid., p. 114.
16 Ibid., pp. 115-116.
17 Sextus, Adv. Math. VIII, 417.
18 Loeb Classical Library, vol. I, pp. 246-247.
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gism," and wherever Bury has so translated, he has corrupted the sense.
For example, consider his translation of Sextus, Adv. Math. VIII, 415 fI.:
And they say that the conclusive argument is judged to be conclusive when the

conclusion follows from the combination of the premisses; for example, an argument
suchas this, when it is day-HIf it is night, it is dark; but in fact it is night; therefore
it is dark"-we declare to be conclusive.... For when we have combined the premisses
thus, "It is night, and if it is night it is dark," we frame a hypothetical syllogism
which begins with this form of combination and ends in this form of conclusion Hit is
dark." For this hypothetical syllogism is true, as it never begins with truth and ends
in falsehood. For when it is day, it will begin with the falsehood "It is night, and if it"
is night, it is dark," and will end in the falsehood "it is dark," and thus will be true;
and in the night, it will both begin with truth and end in truth, and for this very
reason it will be true. So, then, the conclusive argument is sound when, after we have
combined the premisses and framed a hypothetical syllogism which begins with the
combination formed by the premisses and ends in the conclusion, this syllogism itself
is found to be true.

A more correct version, in which technical terms are translated by tech-,
nical terms, would be as follows:
And they say that the valid argument is judged to be valid when the conclusion is a.

logical consequent of the conjunction of the premises; for example, an argument such
as this, when it is day-"If it is night, it is dark. But in fact it is night. Therefore it is
dark."-we declare to be valid ... For when we have conjoined the premises thus, "It
is night, and if it is night it is dark," we frame a conditional proposition which has this
conjunction as antecedent and the conclusion "it is dark" as consequent. Now this
conditional proposition is true since it never has a true antecedent and a false conse-
quent. For when it is day, its antecedent will be the falsehood HIt is night, and if it is
night, it is dark," and its consequent will be the falsehood "it is dark," and thus it
will be true; and in the night, its antecedent and consequent will both be true, and
thus it will be true. So, then, an argument is valid whenever, after we have conjoined
the premises and framed the conditional proposition which has the conjunction of the
premises as its antecedent and the conclusion as consequent, it is found that this
conditional is true. 19

In other places where Bury has translated UUV1JJ.LJ.LEVOV as "hypothetical
syllogism" the results have been similar.
For a second example let us consider a recent book by De Lacy. Like

Bury, De Lacy gives us a footnote20 on the term UUP11J.LJ.LEpOV: "This was
the basic form of Stoic inference; cf. below, 158-160" (italics mine).
When we turn to the pages cited, we find a very puzzling account. Com-
menting on the following statement by Sextus (also mistranslated by
Bury): "For a proof is held to be valid whenever its conclusion follows
from the conjunction of its premises as a consequent follows an ante-
cedent,"21 De Lacy says,

19 For the technical items, see the Glossary.
20 De Lacy, Phillip and Estelle A., Philodem1is: On Methods of Inference, p.99.

(References to "De Lacy" are intended to include both of the co-authors.)
21 Hyp. Pyrrh. II, 113.
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The predominance of the hypothetical proposition in the Stoic scheme indicates

their emphasis on the necessary connection between concepts and propositions on the
logical level, and between the parts of an interrelated whole on the metaphysical
level. The shift in stress from the terms themselves in the categorical propositions and
syllogisms of the Aristotelian logic to the relation existing between the terms and
propositions expressed by the hypothetical proposition results in the recognition of
the relation of necessary consequence, which allows for the inference of oneproposi-
tion from another.22

The connection between the foregoing remarks and the Stoic passage
upon which they are based certainly is not clear. Next, De Lacy refers
to the different points of view on the truth-conditions of conditionals.23
Apparently, he does not regard these various points of view as incom-
patible. But, what is worse, he thinks that the remark of Sextus which
was cited sixteen lines above is a statement of one of the proposed
criteria for the truth of conditionals.
The definition of a sign as Clthe proposition in a sound condition which is antecedent

and reveals the conclusion" involves first of all an analysis of the conditions for a
sound hypothetical proposition. Such a proposition has several criteria. According to
the first criterion, the only unsound proposition is one in which the first term is true
and the second is false. The Stoic table of sound propositions is as follows:
1. "If it is day, it is light."-sound. The premise is true and the conclusion is true.
2. "If the earth flies, it has wings."-sound. The premise is false and the con-

clusion is false.
3. "If the earth exists, it flies."-unsound. The premise is true and the conclusion

false.
4. "If the earth flies, it exists."-sound. The premise is false and the conclusion

true.
The second criterion for a sound condition involves not the literal truth or falsity

of the propositions concerned, but the nature of the relation or connection holding
between them. The argunlent is sound when the conclusion follows as a consequence
of the "weaving together" (UVjJ.7rAOK-f,) or connection of.the premises, as in the argu-
ment:

HIf it is day, it is light,
"It is day,
"Therefore, it is light."24

22 DeLacy, Ope cit., pp. 158-159. The hypothetical proposition was no more predomi-
nant in the Stoic logic than were the disjunctive or conjunctive propositions, if one
can judge by the five basic argument-types. Even if it were predominant, this would
not indicate emphasis on necessary connection, since Philonian (material) implication
had apparently got the upper hand in Stoic logic. But what these remarks have to do
with Sextus' principle is not clear. I cite them only to show how completely this
ancient version of the deduction theorem has passed over the heads of scholars.
Thus Schmekel, FOTschungen zur Philosophie des Hellenismus, p. 522, cites a refer-

ence to the aforementioned Stoic principle as evidence for his statement: "An in-
ference is only an expanded judgment; the same relation which holds between ante-
cedent and consequent occurs between the premises and conclusion of an inference."

23 De Lacy, Ope cit., p. 159.
24 Ibid., pp. 159-160. V'YC.ES, which he translates as "sound," is synonymous in these
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This is the sort of confusion that is generated by confounding arguments
with conditionals. It should be observed that Bury and De Lacy have
not only misunderstood the Stoics, but also, as a result, have not been
able to follow Sextus' own arguments. For example, at Adv. Math. VIII,

Sextus argues that since the Stoics have not agreed upon the
truth-conditions for conditionals, and since they say that arguments
are valid when and only when the corresponding conditionals are true,
the Stoics have not agreed on a criterion for the validity of arguments,
either. Neither De Lacy nor Bury shows any evidence of understanding
this point.25

§ 3: CONCLUSION

There are those who cannot write history without praising and blaming.
Such persons, if they are favorably impressed by the newer studies of
ancient and medieval logic, will feel that just as Prantl and Zeller praised
Aristotelian logic and disparaged that of the Stoics, so now we should
praise the Stoic logic and condemn the Aristotelian.
There are also those who cannot write history without embracing cer-

tain huge generalizations which are supposed to make history intelligible.
This sort of investigator will admit that Prantl, Zeller, and many others
have been greatly misled by one such generalization, according to which
Hellenistic times were times of decadence and decay in all branches of
learning, and especially in philosophy. But he will conclude nothing more
than that Prantl, Zeller, and the others have embraced the wrong gener-
alization. In other words, he would propose that we excogitate another
(and presumably better) hypothesis about Greco-Roman history and
then proceed as before.
Both tendencies are inimical to honest historical writing. There is no

reason whatever to believe that an adequate history of logic or of any-
thing else will have the relatively simple structure of a novel. The great·
generalizations, which are supposed to make the chaos of events intel.l
ligible, are, at best, of heuristic value. It must be remembered that they
require more evidence than would be required for the support of any of
contexts with UVJl1rAOKTJ, the technical term for conjunction, should not be
translated as "weaving together." There is no virtue in employing etymological trans-
lations for technical terms, since a term becomes technical precisely by being disso-
ciated from its etymological and other connotations and associated unambiguously
with its denotation. Further, the Stoics would never use the terms "premise" and
"conclusion" for the parts of a conditional. One wonders, also, to wha.t the phra.se
"literal truth or falsity of the propositions" could possibly refer.

26 This passage is similar to the one at Hyp. PyTrh. II, 113, which we have been
considering; and I assume that if De Lacy cannot understand one, he cannot under-
stand the other. Bury's translations show that he does not follow either passage.
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the particular conclusions to be deduced from them. Hence, any con-
clusion based on such a generalization either can be established without
the generalization or else is not warranted at all. But these grand views
may well have no heuristic value either, for, as is amply demonstrated
by the comments of Prantl and Zeller on Stoic logic, they sometimes have
the effect of blinding the scholar to facts which he would otherwise be
able to see.
It is difficult to understand how any historian motivated by a desire

to discover the truth (rather than by the desire to tell a good story) could
share the satisfaction of Prantl and Zeller over the loss of the Stoic
writings.



APPENDIX A
THIS ApPENDIX consi·sts of translations of some of the fragments· which comprise our
sources for Stoic logic. I have included only the fragments upon which relatively
important sections of this study rest, and, of these, only passages which have not
already been adequately translated into English.

SEXTUS EMPIRICUS
The translations have been made from the text of Mutschmann, and all deviations
therefrom are noted.

Adv. Math. VIII, 89 ff.
For they [the Stoics] say, "Contradictories are propositions of which the
one exceeds the other by a negative," such as is day"-Ult is not
day." For "It is not day" exceeds the proposition "It is day"by the·
negative "not" and for this reason is its contradictory. But if this is the
characteristic of contradictories, such propositions as the following will
be contradictory: "It is day and it is light" and "It is day and it is not
light." For "It is day and it is not light" exceeds the proposition "It is.
day and it is light" by a negative. But in fact according to them these
are not contradictories. Therefore, propositions do not become contra':'·
dictory merely through the one exceeding the other by a negative. Yes,
they say, but they are contradictories if following condition is also
satisfied: the negative is prefixed to the proposition in question, in
that case the negative has scope over! the whole proposition; whereas,
in the case of "It is day and it is not light," the negatiye does not have
scope enough to negate the whole proposition, since it is inside the pr<?po.·
sition. In that case, we will say, it should have been added to the notion
of contradictories that they are contradictory not when the one merely
exceeds. the other by a negative, but when the negative is prefixed to the
proposition.

Adv. Math. VIII, 93 ff.
For the Dialecticians proclaim that almost the first and most'importan.t.
distinction among propositions is that according to which some are.
atomic and some are molecular. Atomic propositions are such as are not
compounded from two occurrences of the same proposition or from differ-
ent propositions2 by means of one or more connectives, as, for example,

1 In notes 1 to 32, inclusive, the cited page and line numbers refer to Bekker's
edition of Sextus (see the inner margin of Mutschmann's edition). 306,26 and 306,28.
KVPf,EVEf, is translated as "has scope over" or "governs." See the Glossary.
2307,25. Kochalsky's addition (Kat) probably should be left out, for it certainly

does not improve the sense. There is no doubt that oul 'TI.JlOS 'I) TWWP UVPOEUIUJ'P modifies
the verb and does not merely go with "one of the clauses. The statement meanS,
C'Atomic propositions are such as are not compounded by means of connectives from
two occurrences of the· same proposition or from different propositions." The
ment at 308,6 ff., which is collated by Kochalsky, means merely, "and molecular

[ 95 ]
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"It is day," "It is night," ClSocrates is conversing," and every proposition
of similarJorm ... For example, "It is day" is atomic so far as it is neither
composed of two occurrences of the same proposition nor of different
propositions, although, of course, it is put together out of certain other
elements, namely, "day" and "it is." Moreover, there is no connective
in it, either. But molecular propositions are such as are, as it were,
"double," and are composed from two occurrences of the same proposi-
tion or from different propositions, and are composed by means of a
connective or connectives. For example, "If it is day, it is day" •• 0

"It is day and it is light," "It is day or it is night."

Adv. Math. VIII, 96 £f.
Of atomic propositions, some are definite, some are indefinite, and some
are intermediate. Definite propositions are those which are deictically
expressed. For example, "This [man] is walking," "This [man] is
sitting" (I am pointing at some particular person). Indefinite proposi-
tions, according to them, are those over which some indefinite particle
has scope. For example, "Someone is sitting." And intermediate propo-
sitions are those like "A man is sitting" or "Socrates is walking." Now
"Someone is walking" is an indefinite proposition because it does not
determine any particular walking person, for it may be asserted with
reference to any such person; but "This [man] is sitting" is definite
because it determines the person whom the speaker indicates. And "Soc-
rates is sitting down" is an intermediate proposition, for it is neither
indefinite (since it determjnes the species) nor definite (since it is not
asserted deictically), but seems rather to be intermediate between the
definite and the indefinite. And they say that the indefinite proposition-
"Someone is walking" or "someone is sitting"-is true whenever the
definite proposition-"This man is walking" or "This man is sitting"-is
found to be true; for if no particular person is sitting, the indefinite
proposition "Someone is sitting" cannot be true ... and they say that
this definite proposition is true when and only ·when the subject pointed
out has the predicate in question, that is, "sitting" or "walking."

Adv. Math. VIII, 108 fI.
And now that we have to some extent handled the rules of the Dialec-
ticians in the case of atomic propositions, let us proceed also to those

propositions are such as are compounded from the same or different propositions and
by means of a connective or connectives." Any suggestion that molec-

ular sentences might be compounded by some other means than the connectives is in
part refuted by the examples which are given. Cf. 311,17 fT.
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which concern the molecular. Molecular propositions are those already
mentioned above, that is, such as are composed of differing propositions
or of two occurrences of the same proposition and3 contain a connective
or connectives. Of these, let us take for the present the so-called "con-
ditional." This, then, is composed of a duplicated proposition or of
differing propositions4by means of the connective "if."6Thus, for ex-
ample, from a duplicated proposition by the connective "if" there
composed such a conditional as "If it is day, it is day"; and from differing
propositions by means of the connective "if" [Et1rEp] there is composed
one like this: "If [Et1rEp] it is day, it is light." Of the propositions in the
conditional, the one that immediately follows the connective "if"6 is
called "the antecedent" and "the first," and the other one is called "the
consequent" and "the second," even if the whole conditional is asserted
in reverse order, as, for example, "It is light if [Et1rEp] it is day"; for in
this, too, "It is light" is called "the consequent" even though it was
said first, and "It is day" is called "the antecedent," even though it was
said second, because it comes directly after the connective "if" [Et1rEp].
Such, to put it briefly, is the construction of the conditional. Such a

proposition seems to announce that the second part of it follows froID.
the first: that is, if the antecedent holds, so will the consequent.7 Hence,
if this sort of announcement is fulfilled, that is, if the consequent does
follow from the antecedent, then the conditional is true; otherwise it
is false.

Adv. Math. VIII, 112 ff.
Now all the Dialecticians agree in asserting that a conditional holds
whenever its consequent follows from its antecedent; but as to when and
how it follows, they disagree with one another and set forth conflicting
criteria for this "following." For example, Philo said that the conditional
is true whenever it is not the case that its antecedent is true and its
consequent false; so that, according to him, the conditional is true in
three cases and false in one case. For it is true whenever the antecedent
is true and the consequent is true. For example, "If it is day, it is light."
Again, it is true whenever the antecedent is false and the consequent is
false. For example, "If the earth flies, then the earth has wings." It is
also true whenever the antecedent is false and the consequent is true.

3 311,17 ff. See note 2.
4 311,21. KochalskyJs addition of Kat serves no purpose. See note 2.
6 311,21. "If" seems to be the best translation for both Et and d7rEp.
6 See note 5.
7312,5. I have here supposed that when Sextus said uis" he meant Uis true" or

"holds." The metaphysical question whether or not propositions exist does not seem
to be inv<?lved in this passage.
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For example, "If the earth flies, then the earth exists." It is false only
when the antecedent is true and the consequent is false, as, for example,
"If it is day, then it is night." For when it is day the antecedent, "It is
day," is true, and the consequent, "It is night," is false.
But Diodorus says that a conditional is true whenever it neither ever

was nor is possible for the antecedent to be true and the consequent false,
which is incompatible with Philo's thesis. For, according to Philo, such a
conditional as "If it is day, then I am conversing" is true when it is day
and I am conversing, since in that case its antecedent, "It is day," is
true and its consequent, "I am conversing," is true; but according to
Diodorus it is false. For it is possible for its antecedent, "It is day," to
be true and its consequent, "I'am conversing," to be false at some time,
namely, after I have become quiet. And it was possible for its antecedent
to be true and its consequent false, for before I began to converse, the
antecedent, "It is day," was true, but the consequent, ttl am convers-
ing," was false. Again, according to Philo, a proposition like "If it is
night, then I am conversing" is true when it is day and I am silent, since
the antecedent is false and the consequent is false; but according to
Diodorus such a proposition is false. For it is possible that its antecedent
be true and its consequent false (when night has come on and I am not
conversing). Moreover, according to Philo, "If it is night, then it is day"
is true when it is day, because its antecedent, "It is night," is false,
whereas its consequent, "It is day," is true; but according to Diodorus
the proposition is false, since it is possible (when night has come on) for
its antecedent, "It is night," to be true, while its consequent, "It is day,"
is false.

Adv. Math. VIII, 125.
. . . they say that a conjunction holds when all the conjuncts are true,
but is false when it has at least one false conjunct ... they say that,
just as in daily life we do not say that a cloak is sound [holds] just
because most of it is sound and only a small part is torn, but on the
contrary we say that it is torn because of the small part that is torn, so
also in the case of a conjunction that has one false conjunct and several
true ones, the whole will be said to be false because of the one false part..

Adv. Math. VIII, 215 if.
Aenesidemus, in the fourth book of the Pyrrhonean Discourses, argues
for the same hypothesis and with about the same force, as follows: "If
phenomena appear in like manner to all those who are in a similar con-
dition and signs are phenomena, then signs appear in like manner to
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all those who are in a similar condition. Signs do not appear in like man-
ner to all those who are in a similar condition. Phenomena do appear in
like manner to all those who are in ,a similar condition. Therefore, signs
are not phenomena." Here Aenesidemus appears to use the term "phe-
nomena" to mean perceptibles, and he argues an argument in which a
second undemonstrated argument is superimposed upon a third; its
schema is:

If both the first and the second, then the third.
Not the third.
The first.
Therefore, not the second.

We shall show a little later that in fact this is so. But now we shall simply
prove that the premises are true and that the conclusion follows from
them. In the first place, therefore, the conditional is true. For its conse-
quent, which is "Signs appear in like manner to all those who are in a
similar condition," follows from the conjunction, which is "Phenomena
appear in like manner to all those who are in a similar condition and
signs are phenomena" . . . So the conditional is true. True also is the
second premise, namely, "Signs do not appear in like manner to all those
who are in a similar condition" ... Thus the second premise is also true.
But so is the third: "Phenomena appear in like manner to all those who
are in a similar condition" ... Therefore the conclusion, "Signs are not
phenomena," will have been inferred from true premises.
Thus, in the first place, the argument has been shown by our investi-

gation to be true. That it is also undemonstrated and syllogistic will
appear when we analyze it.

Adv. Math. VIII, 223.
For-to go back a little way-the term uundemonstrated," to start with,
has two senses, being used both of arguments which have not been
demonstrated and of those which have no need of demonstration owing
to the fact that it is at once obvious that they are valid. And we have
many times indicated that the arguments at the beginning of Chrysippus'
"First Introduction to Syllogisms" are given this title in the second sense.
Thus now, in accordance with this, one must understand that a type 1
undemonstrated argument is that which is made up of a conditional and
its antecedent, and which has the consequent of the conditional for a
conclusion. That is, when an argument has two premises, of which one is
a conditional and the other is the antecedent of the and also
has as its conclusion the consequent of the same conditional, then such
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an argument is said to be an instance of a type 1 undemonstrated argu-
ment, for example, such an argument as this:

If it is day, then it is light.
Itisday.
Therefore, it is light.

For this has a conditional as one of its premises:
If it is day, then it is light.

And for the other premise it has the antecedent of the conditional:
It is day.

And third, for its conclusion it has the consequent of the conditional:
It is light.

A type 2 undemonstrated argument is that which is made up of a condi-
tional and the denial of its consequent, and which has the contradictory
of the antecedent for a conclusion. That is, when an argument has two
premises, of which the one is a conditional and the other is the contra-
dictory of the consequent of the conditional, and also has as its con-
clusion the contradictory of the antecedent, then such an argument is
an instance of a type 2 undemonstrated argument. For example:

If it is day, then it is light.
It is not light.
Therefore, it is not day.

For "If it is day, thep. it is light," which is one of the premises, is a condi-
tional, and "It is not light," which is the other premise, is the contra-
dictory of the consequent of the conditional; and the conclusion, "It is
not day," is the contradictory of the antecedent. A type 3 undemon-
strated argument is one made up of a negated conjunction and one of
the conjuncts, and which has as its conclusion the contradictory of the
other conjunct. For example:

Not both: it is day a.nd it is night.
It is day.
Therefore, it is not night.

For UNot both: it is day and it is night" is the negation of the conjunc-
tion "It is day and it is night," and "It is day" is one of the conjuncts;
while "It is not night" is the contradictory of the other member of the
conjunction.
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Such then are the arguments. The "moods" or "schemata" in which

such arguments are given follow.

For a 1 undemonstrated argument:

If the first, then the second
The first.
Therefore, the second.

For a type 2 undemonstrated argument:

If the first, then the second.
Not the second.
Therefore, not the first.

For a type 3 argument:

Not both the first and the second.
The first.
Therefore, not the second.

It is further necessary to recognize that of the undemonstrated argu-
ments some are simple, others not simple. Simple arguments are those
such that it is immediately clear that they are valid, that is, their
elusion validly follows from their premises.8 The arguments stated above
are of this kind, for, in the case of the first type, ifwe grant that "If it is
day, then it is light" is true (I mean that its being light follows from its
being day) and if we assume the first ("It is day"), which is the ante-
cedent of the conditional, it will necessarily follow that it is also light,
which was the conclusion of the argument. Not simple are those which
are compounded of simple ones and which further must be analyzed into
the simples if we are to know that they are valid. Of these not-simple
arguments, some are made up of homogeneous parts and some of hetero-
geneous: of homogeneous, as in arguments compounded from two type
1 or type 2 undemonstrated arguments; of heterogeneous, as in argu-
ments consisting of a type I.and a type 39 undemonstrated argument, or
8337,6. I have translated O'vvEura:yw as if it were synonymous with auv«'j'w. However,

CTVVEl.a«-yw seems to be used only in examples in which the validity of the argument
is immediately clear.
9337,19. Here I follow Kochalsky's (83) suggestion of /Ca.l TplTOV for the lacuna

although, as Mutschmann notes, Kal is equally possible. The first mentioned
could have been illustrated by such an argument as:

p)(qJr)
p
"'T
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of a type 2 and a type 3 argument, and suchlike. Thus an argument such
as the follo,ving is composed of homogeneous parts:

If it is day, then if it is day it is light. lo
It is day.
Therefore, it is light.

For it is made out of two type 1 undemonstrated arguments, as we shall
see upon analysis. One should observe that there is a dialectical theorem
handed down for the analysis of syllogisms, namely, "Whenever we have
premises which yield a conclusion, we have in effect also this conclusion
among the premises, even if it is not explicitly stated." Since, therefore,
we have two premises, namely, (1) the conditional "(If it is day, then)
if it is day then it is light, "11 the antecedent of which is the atomic
proposition "It is day," and the consequent of which is the molecular
conditional, "If it is day, then it is light," and (2) the antecedent, "It is
day," of the main conditional, from these we shall infp,r, by a type 1
undemonstrated argument, the main conditional's consequent: "If it is
day, then it is light." In effect, therefore, we have in the argument this
inferred proposition, although it is left out of the explicit statement.
Putting it beside12 the premise "It is day" of the main argument, we infer
by a type 1 undemonstrated argument, "It is light," which was the con-

and the second by this:

Fabricius, whom Bekker follows, took the words TplTOV to go not only with he
but also with EK TrpWTOU a.Va.TrOOElKTOV; but I would agree with Kochalsky that

this violates normal usage.
10 337,22. Kochalsky's addition of EL TiJ.l.Epa. ECTTlv is required for the sense. Riistow's

addition makes nonsense of the argument, and the text as it stands also makes non-
sense of the argument. To illustrate a nonsimple homogeneous argument, Sextus
here offers:

(1) If it is day, then if it is day it is light.
(2) It is day.

Therefore, it is light.

For further explanation see p. 63 above.
11 337,30. Kochalsky's addition of EL EtTT£V, f/>ws EtTTLV is required for the sense.

As the text stands, with the addition which Mutschmann adopts from Fabricius, it
reads, Clthe conditional 'If it is day, then it is light,' whose antececent is the atomic
proposition 'It is day' and whose consequent is the molecular conditional 'If it is day,
then it is light,' " which is of course incorrect.

12 338,6. Kochalsky's addition of brings this passage into line with the general
dialectical theorem mentioned above, to which it plainly refers. See note 2.
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elusion of the main argument. So there are two type 1 undemonstrated
arguments; one of which runs:

If it is day, then if it is day it is light.
It is day.
Therefore, if it is day, it is light. 13

and one of which runs:
If it is day, then it is light.
It is day.
Therefore, it is light.

Such, then, is the character of arguments constructed of homogeneous
parts. Next come those with heterogeneous parts, such as that which
was propounded by Aenesidemus concerning The Sign and which goes
as follows: "If phenomena appear in like manner to all those who are in
a similar condition and signs are phenomena, then signs appear in like
manner to all those who are in a similar condition. Signs do not appear
in like manner to all those who are in a similar condition. Phenomena
appear in like manner to all those who are in a similar condition.
fore, signs are not phenomena." Such an argument is composed of a type
2 undemonstrated argument and a type 3 undemonstrated argument, as
may be learned from the analysis, which will be clearer when we
given the schema:

If both the first and the second, then the third.
Not the third.
The first.
Therefore, not the second.

For, since we have a conditional in which the antecedent is a conjunc-
tion, "the first and the second," and in which the consequent is "the
third," and we have further the contradictory ("not the third") of the
consequent, we shall infer by a type 2 argument the contradictory of the
antecedent, "not both the first and the second." But this very conclusion
is in effect contained in the argument, since we have the premises which
yield it, though it is not stated explicitly. Putting this14 beside the re-
maining premise, "the first," we infer the conclusion, "Therefore, notthe

13 338,10 ff. Again, Kochalsky's additions are necessary to preserve sense. Riistow's
additions and Mutschmann's text are equally hopeless.

14 339,4. 01rEP is needed, instead of a:1rEp, since it is the single proposition Unot both
the first and the second" that we put beside the remaining premise. We do not put
the two premises just used beside the remaining premise, as D.1rEP suggests. See note 12.
Heintz (173) and Kochalsky (85) read 07rEp.
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second," by a type 3 undemonstrated argument. So there are two un-
demonstrated arguments, one which runs:

If both the first and the second, then the third.
Not the third.
Therefore, not both the first and the second.

which is a type 2 argument; and the other, a type 3 argument, which
runs:

Not both the first and the second.
The first.
Therefore, not the second.

Such, then, is the analysis in the case of the schema, and in the case
of the argument it is analogous; for the third premise is left out, namely,
"Not both: Phenomena appear in like manner to all those who are in a
similar condition, and signs are phenomena," which, together with "Phe-
nomena appear in like manner to all those in a similar condition,"
yields the conclusion15 of the main argument by a type 3 undemonstrated
argument. So our analysis yields a type 2 argument: "If phenomena
appear in like manner to all those in a similar condition, and signs are
phenomena, then signs appear in like manner to all those in a similar
condition. But signs do not appear in like manner" to all those in a similar
condition. Therefore not both: Phenomena appear in like manner to all
those who are in a similar condition, and signs are phenomena" ;16 and a
type 3 argument like this: "Not both: Phenomena appear in like manner
to all those in a similar condition, and signs are phenomena. But phe-
nomena appear in like manner to all those in a similar condition. There-
fore, signs are not phenomena."

15 339,17. I have supposed that this lacuna should be filled with uvp:rrEpo.up.o.,
at least. See Kochalsky (85).

16 339,23. After cPalJlETo.' we should have, as Kochalsky (86) proposes,
OUK apa Kat Ta. cPaLJlop.EJla 'Iraq.. TOtS ojlOlCAJS oLaKELp.EJlOLS 1rapa1r cPalvETal.

Kal Ta. Ul1P.Eta. epaLvop.EJla

instead of
TO. U1JP.EZo. apa. OUK cPa.'V6P.EJla.

which appears in Mutschmann's text and is accepted by Bury, because the conclusion
of this argument must be the first premise of the next argument and must therefore
be the same as what appears in lines 24-26. It must also be the denial of the anteced-
ent of the conditional which appears in lines 19-22. There is therefore no doubt that,
unless Sextus himself made an error here, the text should be emended as shown
above. Heintz (174) prefers the assumption that Sextus made an error to the assump-
tion that the text is corrupt. Mutschmann's version of Kochalsky's emendation would
give, "Therefore the phenomena do not appear in like manner to all those in a similar
condition and therefore signs are not phenomena." This cannot be validly inferred
from the premises given, nor would it serve as a premise in the succeeding argument.
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Adv. Math. VIII, 245 ff.
They say that there are many other tests for a true conditional but that
there is one test, about to be described, which, though even it is not
agreed upon, is superior to all. Everyconditional has either a true anteced-
ent and a true consequent, or a false antecedent and a false consequent,
or a true and a false, or a false and a true. "If there are gods, then the
universe is conducted according to divine foresight" has a true
cedent and a true consequent. "If the earth is flying, then the earth
has has a false antecedent and a false consequent. ulf the earth
is flying, then the earth exists" has a false antecedent and a true conse-
quent. ulf he is moving, then he is walking" has a true antecedent and
a false consequent, provided he is not walking but is moving. Since, then,
there are four possible combinations for the parts of a conditional-true
antecedent and true consequent, false antecedent and false consequent,
false and true, or conversely true and say that in the first
three cases the conditional is true (Le., if the antecedent is true and the
consequent is true, it is true; if false and false, it again is true; likewise,
for false and true); but in one case only is it false, namely, whenever the
antecedent is true and the consequent is false.

Adv. Math. VIII, 281 ff.
Some also argue thus:

If a sign exist.s, then a sign exists.
Ifa sign does not exist, then a sign exists.
Either a sign exists or does not exist.
Therefore, it exists.

Such is the argument; and they say that its first premise holds, for it
is repeated, and "A sign exists" follows from "A sign exists," since, ir'the
first is true, so is the second (which is no different from the first). They
say also that "If a sign does not exist, a sign exists" holds; for stating
that a sign does not exist involves stating that there is a sign. For if no
sign exists, there will be some sign that no sign exists ... So the first two
premises are, they say, true. And the third is also true. For it is a
junction of the contradictories "A sign exists" and "A sign does not
exist." For if every disjunction is true when and only when it has one
true disjunct, and if of contradictories one is always considered 'true,
one must say without reservation that a premise so constructed is true.
So the conclusion, too, "A sign exists," is inferred on the basis of the
agreed premises.
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It will also be possible, they say, to examine the argument thus: there

are in the argument two conditionals and one disjunction; of these, the
conditionals announce that their consequents follow from their ante-
cedents, and the disjunction has one of its disjuncts true, since if both
are true or both false the whole will be false. Such being the force of the
premises, let us assume that. one of the disjuncts is true and see how the
conclusion is inferred. First, let "A sign exists" be assumed as true; then,
since this is the antecedent in the first conditional, we will get, following
from it, the consequent of that conditional. That was "A
sign exists," "vhich is the same as the conclusion. The conclusion will
have been inferred, therefore, under the assumption that "A sign exists"
is true. On the other hand, let us assume the other disjunct, "A sign
does not exist," to be true. Since this is the antecedent of the second
conditional, we will get, as following from it, the consequent of the second
conditional. But what followed from it was "A sign exists," which is also
the conclusion. Therefore, in this way too the conclusion is deduced.

Adv. Math. VIII, 332.
Let us state at once that a conditional holds unless its antecedent is true
and its consequent is false.

Adv. Math. VIII, 415 ff.
And they say that the criterion for validity is that an argument is valid
whenever the conclusion follows logically from the conjunction of the
premises. For example, such an argument (when it is day) as the follow-
ing is said to be valid (though not true,17 since its conclusion is false) :

If it is night, it is dark.
Itisnight.
Therefore, it is dark.

For conjoining the premises thus,
It is night and if it is night it is dark.

we form a conditional having this conjunction as its antecedent and the
conclusion "It is dark" as its consequent. But this conditional is true,
since it never has a true antecedent and a false consequent. For when it
is day, the antecedent, "It is night and if it is night it is dark," is false,
and its consequent, "It is dark," is false, and so the conditional is true.

17 377,16. Note that the definition of "truth" as applied to propositions is very
different from the definition of "truth" as applied to arguments; In fact, the definiens
of the definition of "truth" in the latter sense contains "truth" in its former sense.
See 377,32 ff. See the Glossary, s.v. .
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And at night it will have a true antecedent and a true consequent and
will therefore also be true. So, then, an argument is really valid when,
after we have conjoined the premises and formed the conditional having
the conjunction of the· premises as antecedent and the conclusion as
consequent, it is found that this conditional is true. And that an argu-
ment is true is decided not solely from the fact that the conditional which
has the conjunction of the premises as its antecedent and the conclusion
as its consequent is true, but also from whether or not t.he conjunction
formed from the premises is true,18 since if one of these is found to be
false the argument will necessarily become false; so the following (when
it is night) :

If it is day, it is light.
It is day.
Therefore, it is light.

is judged to be false because it has the false premise "It is day." However,
the conjunction of the having one false conjunct ("It is day"),
is false; but the conditional having the conjunction of the premises as
its antecedent and the conclusion as its consequent will be true. For it
never has a true antecedent and a false consequent, but when it is night
the antecedent conjunction is false, and when it is day the consequent as·
well as the antecedent is true. But such an argument as this is false:19

If it is day, it is light.
It is light.
Therefore, it is day.

for it allows us to infer a false conclusion from true premises. But if we
test it we find it is possible for the conjunction of the premises, UIt is
light and if it is day it is light," to be true (when it is light), but the con-
ditional having the conjunction of the premises as its antecedent and the
conclusion as its consequent to be false,20 thus, "If (it is light and if it is·
day it is light)21 then it is day." For this conditional can, when it is night,

18 VoyLES. See the Glossary.
19 378,17 fl. He has just finished giving an example of an argument that is false

though valid. Now he offers an example of an argument that is false because it ·is
invalid. An argument is false if either it is invalid or it has a false conclusion (or both).cr.ss.

20 378,23. Heintz (196) thinks that should be added after 1/IE'voos in line 23 and
that, correspondingly, should replace ElvaL in line 27. Basing his considerations'
on Diodorus' definition of implication, he argues that when it is possible for the ante-
cedent to be true and the consequent false, the conditional is not merely possibly
false; rather, it is false.

21 378,24. .qJl.epa ECT7t.V must be added after cjJws ECTT'V, as Kochalsky (92) and Heintz
(197) say, and as Mutschmann failed to observe. Seemy article, "Stoic Logic ...," in
connection with this and the other similar emendations mentioned in notes 26, 28,
and 30.
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have a true conjunction for its antecedent, but a false consequent, UIt
is day," and can therefore be false. So an argument is Utrue" neither
when the conjunction only, nor when the conditional only, is true, but
only when both are true.

Adv. Math. VIII, 426.

. . . they say that an argument is valid whenever there is a true condi-
tional which has the conjunction of the premises as its antecedent and the
conclusion as its consequent ...

Adv. Math. VIII., 466 fi.

And some, too, argue thus:

If proof exists, then proof exists.
If proof does not exist, then proof exists.
Either proof exists or proof does not exist.
Therefore, proof exists.

And the convincing character of the premises of this argument is clear..
For the first conditional, "If proof exists, proof exists," constituting a.
duplication, is true. For its consequent follows from its antecedent, since
it is not different. The second conditional, Ulf proof does not exist, proof
exists," again, holds. For the existence of proof follows from the non-
existence of proof, which is its antecedent; for the very argument which
shows the nonexistence of proof certifies, because it is demonstrative,
that there is proof. The disjunction, "Either proof exists or proof does
not exist," formed from the contradictory disjuncts, "Proof exists" and
"Proof does not exist," must22 have one true disjunct and therefore must
be true. Thus, since the premises are true, the conclusion is proved. It is
possible to show in another way that the conclusion follows from the
premises. Since the disjunction is true if one of its disjuncts is true, which-
ever one of these we assume to be true, the conclusion will be inferred.23
Let the first disjunct, "Proof exists," be assumed as true. Since this is
the antecedent of the first conditional, the consequent of the first condi-
tional will follow from it. But that was "Proof exists," which was the
conclusion. So, granting the truth of the disjunct, "Proof exists," the
conclusion of the argument will follow. And the same .manner of argu-
mentation applies also to the remaining proposition, uProof does not

22 388,24. The Greek word here transla.ted as "must" is 0tPEl'''-El,.
23 See note 8.
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exist"; for this is the antecedent of the second conditional it had
as a consequence the conclusion of the argument.

Hyp. Pyrrh. II, 104 fi.
. . . the Stoics, in attempting to establish the conception of the sign, say
that a sign is a proposition which is the antecedent of a true conditional
and which is indicative of the consequent. And they say that a propo-
sition is a complete Lekton which is assertoric in itself, and that a true
conditional is one which does not have a true antecedent and a false
consequent. For the conditional either has a true antecedent and a true
consequent, as, "If it is day, it is light"; or it has a false antecedent and
a false consequent, such as, "If the earth flies, the earth is winged"; or it
has a true antecedent and a falBe consequent, as, "If the earth exists,
then the earth flies"; or it has a false antecedent and a true consequent,
such as, "If the earth flies, then the earth exists." Of these, only the one
having a true antecedent and a false consequent fails to hold, according
to them, and the others hold.

Hyp. Pyrrh. II, 110 fr.
For Philo says that a true conditional is one which does not have a true
antecedent and a false consequent; for example, when it is day and I am
conversing, "If it is day, then I am conversing"; but Diodorus defines
it as one which neither is nor ever was capable of having a true anteced-
ent and a false consequent. According to him, the conditional just men-
tioned seems to be false, since when it is day and I have become silent,
it will have a true antecedent and a false consequent; but the following
conditional seems true: "If atomic elelnents of things do not exist, then'
atomic elements of things do exist," since it will always have the false
antecedent, "Atomic elements of things do not exist," and the true con-
sequent, "Atomic elements of things do exist." And those who introduce
connection or coherence say that a conditional holds whenever the denial
of its consequent is incompatible with its antecedent; so, according to
them, the above-mentioned conditionals do not hold, but the following
is true: Hlf it is day, then it is day." And those who judge by "sugges-
tion"Z5 declare that a conditional -is true if its consequent is in effect
included in its antecedent. According to these, "If it is day, then it is
day," and every repeated conditional will probably be false, for it is
impossible for a thing itself to be included in itself.

24 389,5. The "and" is added by Kochalsky to fill a lacuna in the text.
25 82,14. 'EJUPa.u,s, the "power of signifying more than is explicitly expressed" (Bury).



110 Appendix A

Hyp. Pyrrh. II, 113.
For a proof is held to be valid whenever its conclusion follows from the
conjunction of its premises as a consequent follows from an antecedent,
such as [for] :

If it is day, then it is light.
It is day.
Therefore, it is light.

[we have] "If (if it is day then it is light, and it is day) then it is light."20

Hyp. Pyrrh. II, 135 fI.

A proof, as they sa.y, is an argument which, by means of agreed premises,
leads logically to a nonevident conclusion. What they mean will become
more clear from the following. An argument is a system consisting of
premises and a conclusion. Those propositions which are agreed upon
for the establishment of the conclusion are called "premises," and the
proposition which is established from the premises is called the "con-
clusion," as, for instance, in the following argument:

If it is day, then it is light.
Itisday.
Therefore, it is light.

The proposition "It is light" is the conclusion and the others are
premises. Some arguments are valid and some are not valid: valid, when-
ever the conditional whose antecedent is the conjunction of the premises
and whose consequent is the conclusion, is true. For instance, the pre-
viously mentioned argument is valid, since "It is light" follows from the
premise-conjunction, "It is day and if it is day it is light,"27 in this con-
ditional: "If (it is day and if it is day it is light) then it is light."28 Argu-
ments not like these are invalid.

26 82,25-26. Instead of
Et7rEP 1JJ.LEpa Eunv • • •

we should have
Et1rEP Et r,jJ.Epa Eurl, c/>ws Eun. Kal -QJ.LEpa. furL q,ws EU'Tf.V

which Heintz would call a tlmonstrosity" (see pp. 62-63, 195), but which, as he says,
makes good sense in this context. We merely add an El and drop a KaL; or the Kat may
be left in and read as tlalso." Mutschmann's use of quotation marks here is confusing.
The argument is given first and is followed by the corresponding conditional. Cf.
Heintz (51). Usually the antecedent of such a conditional is commuted, but this is
more exactly what is described.

27 88,5-6. Mutschmann's quotation marks are in the wrong places: TJJ.LEpa ECTT£ Kal EL
YJJ.LEpa Eurl ¢ws Eunv is one statement and should be quoted as a unit.

28 88,7. The text as given by Mutschmann is unintelligible. Nor does Riistow's
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Of the valid arguments, some are true and some are not true: true,

whenever not only is there a true conditional consisting of the premise-
conjunction and the conclusion, as we said before, but also29 the premise-
conjunction, which is the antecedent in the conditional, is true. And a
conjunction like "It is day and if it is day it is light" is true whenever
every conjunct is true. Arguments not having the above-described char-
acteristic are not true. For such an argument as the following is valid:

If it is night, it is dark.
It is night.
Therefore, it is dark.

since the following conditional holds: "If (it is night and if it is night it is
dark) then it is dark, "30 but the argument is not true. For the conjunctive
antecedent is false, since it contains the false conjunct "It is night" ;31 for
a conjunction containing a false conjunct is false. Hence they also say
that a true argument is one which leads logically from true premises
to a true conclusion.

Hyp. Pyrrh. II, 156 fI.

. . . the undemonstrated arguments so much talked of by the Stoics ...
are arguments which, they say, need no proof to sustain them and them-
-selves serve as proofs of the conclusiveness of the other arguments ...32

removal of El help at all. Since we have been told what the parts of the conditional are,
no great skill is required to reconstruct it. Following Sextus' instructions, we get

El EUTl, Kal EUT£, cf>Ws fUTL) cjJws EUTLJI
instead of

Et .qIlEpa EUTl, Kat Et .qp.Epa ECTT£, cjJWS EUTLV
where the parentheses shpw how it is to be understood. Heintz (62) agrees with
Pappenheim's version, which ends with «/Jws apa EUTlv and is otherwise the same as that
proposed above. It is clear, however, that apa is the sign of the conclusion of an
argument and has no place in a conditional. The sharp distinction between an argu-
ment and its corresponding conditional is often overlooked by the editors, but never
by the Stoics. See note 30.

29 88,11-12. Ka.t TO uV!J:rrEpaup.a should be taken out. This raises the question of what
to do with aVTOV. Cf. Heintz (65). Either it may be taken out or it may be regarded
as referring to an. unmentioned antecedent, The paralletpassage at 378,3 seems.
to suggest the latter course. A third possibility, mentioned by Heintz (65), but hardly
credible, is that aVTOV refers to TO CTvp.1rEpau!J.a, and that this passage is nonsense.

30 88,19-20. This should be reconstructed in accordance with the context to read
Et vut Eun, Kal E[ EU'TL, CTKOTOS EUT£, UKOTOS EUTlv

The apa in line 20 must go, since a conditional (CTVV'fJIlJJEvOV) is defined to be a proposi-
tion, not an argument. See note 28 and Heintz (62).

31 We are apparently proceeding under the assumption that it is day. See Bury's
translation of this passage. .

32 92,26. Mutschmann's addition of aLii is worse than unnecessary. Compare 92,30
and the corresponding passage in Diog. L., Vitae VII, 79. As Heintz points out
67), Mutschmann's addition tends to reverse the sense of the passage, which is an
assertion about the completeness of Stoic propositional logic. Cf. also 95,11 fI. and
102,8-10.
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Now they envision many undemonstrated arguments, but the five
which they chiefly propound and to which all the others can, it seems, be
referred, are these. From a conditional and its antecedent, the first·
yields the consequent. For example:

If it is day, then it is light.
It is day.
Therefore, it is light.

From a conditional and the contradictory of its consequent, the second
yields the contradictory of the antecedent. For example:

If it is day, then it is light.
It is not light.
Therefore, it is not day.

From the denial of a conjunction and one of the conjuncts, the third
yields the contradictory of the other conjunct. For example:

Not both it is day and it is light.
It is day.
Therefore, it is not light.

From a disjunction and one of the disjuncts, the fourth yields the contra-
dictory of the other disjunct. For example:

Either it is day or it is night.
It is day.
Therefore, it is not night.

From a disjunction and the contradictory of one of the disjuncts, the
fifth yields the other disjunct. For example:

Either it is day or it is night.
It is not night.
Therefore, it is day.

DIOGENES LAERTIUS
The translations have been made from the text of Cobet, and all deviations therefrom
are noted.

Vitae VII, 68 ff.
Of propositions, some are atomic and some are molecular, as the followers
of Chrysippus, Archedemus, Athenodorus, Antipater, and Crinis say.
Atomic propositions are those consisting of one proposition not repeated.
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For example, "It is day." Molecular propositions are those consisting
either of one proposition repeated or of more than one proposition.
An.example of the former is, "If it is day, then it is day,"33 and of the
latter, "If it is day, then it is light."
... ·A negative proposition34 is one like "It is not day." The double-

negative proposition is a kind of negative. For a double negation is the
negation of a negation. For example, "Not: it is not day." It asserts,
"It is day."

Vitae VII, 71 fi.

Of molecular propositions, the conditional, according to Chrysippus in
his Dialectic and Diogenes in his Art of Dialectic is one formed by the
conditional connective "if." This connective announces that the second
proposition follows from the first. For example, "If it is day, then it is
light." An inferential proposition, according to Crinis in his Art of Dia-
lectic, is one which consists of an antecedent proposition and a consequent
proposition, joined by the connective "since." For example, "Since it is
day, it is light." This connective announces that the second follows from
the first and that the first is true. A conjunction is a proposition composed
by means of conjunctive connectives. For example, "It is day and it is
light." A uisjunction is a proposition composed by means of the disjunc-
tive connective "or." For example, "Either it is day or it is night." This
connective announces that one or the other of the propositions is false.

Vitae VII, 73.

Among propositions, those are contradictories of one another, with re-
spect to truth and falsehood, of which the one is the negation of the other.
For example, "It is day" and tilt is not day." Thus a true conditional
is one in which the contradictory of the consequent is incompatible with
the antecedent. For example, "If it is day, then it is light"-for this is
true, since "it is not light," the contradictory of the consequent, is
incompatible with "It is day." A false conditional, on the other hand, is
one in which the contradictory of the consequent is compatible with the
antecedent, as, "If it is day, Dion is walking." For "Dion is not walking"
is not incompatible with "It is day."

33 Cobet, p. 174, line 26. After ECTTlv, I should (with Hicks) a.dd .qp.Epa EUTlv, obtaining
ECTTlv, EUTlv

which occurs at Sextus, Adv. Math. VIII, 110, as the illustration of this same sort of
proposition (Le., a nonsimple repeated proposition, composed of two occurrences of
the same proposition).

34 Cobet, p. 174. line 33. Here again I follow Hicks, with 6:trocPaT'Kov IJEV instead of
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Vitae VII, 76 ff.
An argument, according to the followers of erinis, is composed of a major
premise, a minQr premise, and a conclusion. For example:

If it is day, then it is light.
Itis day.
Therefore, it is light.

For the major premise is HIf it is day, then it is light"; the minor premise
is "It is day"; and the conclusion is HIt is light." A mood is a sort o£.:
schema of an argument:

If the first, then the second.
The first.
Therefore, the second.

A schematic argument is a combination of both:
If Plato lives, then Pla.to breathes.
The first.
Therefore, the second.

The schematic argument is introduced, in long combinations of argu-
ments, in order that we may avoid having to state a long minor
and the conclusion, and that we may instead say succinctly, "The first.
Therefore, the second."
Of arguments, some are conclusive and some are inconclusive. Incon-

clusive arguments are those which are such that the denial of the
conclusion is compatible with the conjunction of the premises:

If it is da.y, then it is light.
It is day.
Therefore, Dion is walking.

Vitae VII, 79 fi.
Further, of arguments, some are true and others are false. True
ments are those which make correct inferences from true premises. For
example:

If virtue is beneficial, then vice is hurtful.
Virtue is beneficial.
Therefore, vice is hurtful.

False arguments are those which either have a "false premise or are in-;
conclusive:

If it is day, then it is light.
Itis day.
Therefore, Dion is alive.
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Arguments may be divided also into possible and impossible, necessary
'and not necessary. Also, there are certain undemonstrated (because they
need no demonstration) arguments, five in number according to Chry-
sippus (although authorities differ on this), by means of which every

is constructed. They are assumed in valid arguments, whether
syllogistic or schematic (rpOTrI,KwV). A type 1 undemonstrated argu-
ment is one in which the whole argument is composed of a conditional
and its antecedent, and having the consequent for a conclusion. For
example:

If the first, then the second.
The first.
Therefore, the second.

A type 2 undemonstrated argument is one in which, from a conditional
and the contradictory of its consequent, the contradictory of its ante-'
cedent is concluded. For example:

If it is day, then it is light.
But it is night.
Therefore, it is not day. 36

Here the minor premise is the contradictory of the consequent, and the
conclusion is the contradictory of the antecedent. A type 3 undemon-
strated argument is one which, from the denial of a conjunction and from
one of the conjuncts, concludes the contradictory of the other conjunct.
For example:

Not both: Plato is dead and Plato is alive.
Plato is dead.
Therefore, Plato is not alive.

A type 4 undemonstrated argument is one which, from a disjunction and
one of the disjuncts, concludes the contradictory of the other conjunct.
For example:

Either the first or the second.
The first.
Therefore, not the second.

A type 5 undemonstrated argument is one in which the whole argument
is composed of a disjunction and the contradictory of one of the disjuncts,
and which the other disjunct.36 For example:

Either it is day or it is night.
It is not night.
Therefore, it is day.

35 See chaI? v, note 56.' ,
38 Something seems to be wrong with the text here. See the parallel accounts cited.m. chap. v, note 54. .
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Vitae VII, 81.
According to the Stoics, a true proposition follows from a true proposi-
tion; for example, "It is light" follows from "It is day." And a
proposition follows from a false proposition; for example, "It is dark"
follows from the false proposition "It is night." And also a true follows .
from a false; for example, "The earth exists" follows from "The earth·'"
flies." But a false proposition does not follow from a true one; for exam-··
pIe, "The earth flies" does not follow from "The earth exists."

GALEN
The translations of passages in the Institutio Logica have been made from the text
Kalbfleisch; that of the passage from Historia Philosopha has-been made from the
of Diels (Doxographi Graeci).

Inst. Log., p. 3, lines 12 ff.
Granting that Theon is identical with Dion and Philo is identical with .. ,
Dian, it will follow from these that Theon is identical with Philo, because
things identical with the same·thing are identical with each other. Thus
this demonstration is composed of three parts: first, that which was said
first, "Theon is identical with Dion"; second, that which came next,
uphilo is identical with Dion"; and third, in addition to these, "Things
identical with the same thing are identical with each other." And from
these it will be concluded that Theon is identical with Philo. This is the
so-called conclusion, and a premise is that from the assumption of which
this is concluded ...
If, having prior knowledge by perception or by demonstration, we

assert something about the nature of things, let this assertion be called
a "protasis,"37 which is in accordance with the usage of the ancients, too.
And, for any statement that is of itself credible· to the intellect, they
have used the term "axiom." For example, "Things identical to the
same thing are identical." Others call every assertoric statement an
"axiom" or a "proposition" ...38

Inst. Log., p. 5, lines 22 ff.
Therefore, for the sake of clarity and concise teaching, we call all such
protases "categorical," and the parts from which they are compounded.
we call "terms," following ancient usage. For example, in "Dion walks" .

37 I render 1rpOrau'LS by "protasis" to avoid using the term teproposition" for both
Peripatetic 1rpOraO'LS and Stoic

38 Kalbfleisch, p. 4, lines 19 fT. The text is obviously corrupt here.
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are the terms UDion" and uwalks," and we take "Dion" for the subject
and uwalks" for the predicate.

Inst. p. 7, lines 12 fI.
Another kind of protasis consists of those in which we make the assertion
not about the existence of the facts but about something being so if
something else.is so, and something being so if something is not so. Let
such protases be named "hypothetical": some, when they say that if
something else is so, then this is necessarily so, are continuous; and others,
when they say either that if something else ·is not the case, then this is,
or that if something else is, then this is not, are discontinuous.39

[nst. Log., p. 8, lines 5 ff.
. . . these [notions], when they are expressed by sounas, are called
upropositions" by the ancient philosophers.

Inst. Log., p. 8, lines 12 fT.
Most frequently people call such protases as "If it is not night, it is day"
discontinuous, but they have also been named "disjunctive propositions"
by some of the newer philosophers, just as the other form of hypothetical
protasis, which we call "continuous," is termed by them "conditional."
A more customary way of talking is to apply the term "disjunction" to
propositions which we said were called "discontinuous protases," and to
apply it in virtue of the connective "or"-and it makes no difference
whether "or" is pronounced in one syllable or in two--more customary,
that is, than to apply it to conditionals in virtue of the "if". or "if,"40 if
in fact these are synonymous.41 For example, such a statement as "If it
is day, then the sun is over the earth" is called a "conditional proposi-
tion" by the newer philosophers; but by the ancients, a "continuous
hypothetical protasis." And such a proposition as "Either it is day or it
is night" is called a "disjunctive proposition" by the newer philosophers;
but a "discontinuous hyp·othetical protasis" by the ancients. The dis-
continuous protasis seems to have the same force as such a statement as
this: "If it is not day, then it is night," which, when it is said in a condi-
tional form of speech, is called a "conditional" by those who pay atten-
tion to the sounds only, but a Udisjunction" by those who pay attention

39 7,12 ti. Orth's translation of this passage seems misleading in its suggestion that
the discussion somehow concerns things and their properties.

40 See note 5.
41 8,22. Kalbfleisch, following Prantl, has added E1rEL after EE, presumably in order

to provide some antecedent for aV'Tot. It has been suggested that it would be more
reasonable to supply d1rEP here, for then there would be an exact parallel with the
case of if and ifTOt just mentioned. This suggestion is plausible, even though it would
create.the sequence E[ iJ d7rEP d1rEp.



Inst. Log., p. 11, lines 23 fi.
Now let us distinguish the names of these [moods]. Therefore, in con-
sideration of clarity together with conciseness of teaching, there· is no
reason not to call propositions containing complete incompatibles "dis-
junctions," and those containing partial incompatibles "quasi-disjunc-
tions." It makes no difference whether we say "quasi" or "similar." Also,
in some propositions, it is possible not only for one part to hold, but
several, or even all; but it is necessary for one part to hold. Some call
such propositions "pseudo-disjunctions," since disjunctions, whether
composed of two atomic propositions or of more, have just one true
member. For "Dion walks" is one atomic proposition, and likewise
"Dion sits"; and "Dion lies down" is also one proposition, as also are

42 9,17-10,2. Here again, Orth's translation fails to reveal the sense. It is essential
here to avoid the word WideTspruch, which ordinarily means a. conjunction of what
are here being called ucomplete incompatibles." Cf. note 39.

Appendix A
to the nature of what is meant. Similarly, such a form of speech as "If
it is not night, then it is day" is a disjunctive proposition by the nature
of what is meant, but in speech it has the form of a conditional.
Such a state of affairs exhibits complete incompatibility, and the other-

exhibits partial incompatibility, with respect to which we say, "If Dion
is at Athens, Dion is not at the Isthmus." For it is generally characteris-
tic of incompatability that the incompatibles cannot both hold,. but
compatibility is distinguished into kinds by the fact that some incom-
patibles (in addition to the impossibility that both hold) cannot both be
false, while some, on the contrary, can both be false. Thus, whenever
incompatibles have only the one property that they cannot both hold,
the incompatibility is partial, but whenever they have also this prop-
erty-that they cannot both fail to hold-the incompatibility is com-
plete.42

Inst. Log., p. 10, lines 13 ft.
If propositions which have neither the relation of logical consequence nor
that of incompatibility to one another should be said in other words, we
shall call the resulting proposition a "conjunction," as in the case of
"Dion walks and Theon converses." These propositions, having neither·
the relation of consequence nor that of incompatibility, are uttered
conjunctively . . . The followers of Chrysippus, fixing their attention
more on the manner of speech than on the things spoken about, use the
term "conjunction" for all propositions compounded by means of the
conjunctive connectives, whether they are consequents of one another
or incompatibles.

118
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J

"Dion runs" and "Dion stands"; but from all of these arises the dis-
junction, that is, "Dion either walks, sits, lies down, runs, or stands."
Whenever a proposition is put together in this way, anyone among the
parts is partially incompatible with each of the others, but all collec-
tively are completely incompatible with each, since it is necessary that
one of them hold and that the other not hold.43

Inst. Log., p. 13, lines 10 fi.
In the continuous hypothetical protasis, vrhich" the followers of Chry-
sippus call a "conditional pr.oposition,H·if we assume the antecedent as a
minor premise we get the "consequent as a .conclusion, and if we assume
the contradictory of the consequent as a minor premise we get the contra-
dictory of the antecedent, but ifwe assume the consequent or the contra-
dictory of the we do not get any conclusion.44

Inst. Log., p.,15, lines 8 fT.
And the Dialecticians apply the name umood" to the schemata of argu-
ments. In the argument which, a conditional and the antecedent,
yields the consequent, and which Chrysippus calls a type 1 undemon-
strated argument, the mood or schema is as follows:

If the first, then the second.
The first.
Therefore, the second.

In" the argument proceeding from a conditional and the contradictory
of its consequent to the contradictory the"antecedent,which Chrysip-
pus calls a type 2 undemonstrated argument, the schema is:

If the first, then the second.
Not the second.
Therefore, not the first.

Likewise, in his type 3 argument, which, from the denial of a conjunc-
tion and from one of the conjuncts, concludes the contradictory of the
other conjunct, the schema is:

Not both the first 'and the second.
The first.
Therefore, not the second.

Orth's translation is again mistaken. Given 8, disjunction of n proposi-'
tions, of which exactly one can be true, it follows that each of the propositions is
completely incompatible with the disjunction of the remaining propositions; and that
is what I take Galen to be pointing out.

44 For my translation of 1rPOCTAa.P.{J6.."W, see the Glossary, s.v.
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Similarly in his type 4 argument, which, from a disjunction and one of
the disjuncts, concludes the contradictory of the other disjunct, the
schema is as follows:

Either the first or the second.
The first.
Therefore, not the second.

And also in the type 5 argument, which, from a disjunction and the con-
tradictory of one of the disjuncts, concludes the other disjunct, the
schema is:

Either the first or the second.
Not the first.
Therefore, the second.

lnst. Log., p. 32, lines 13 ff.

And the Stoics call continuous hypothetical protases "conditional propo-
sitions," and discontinuous hypothetical protases "disjunctions"; they
agree that there are two syllogisms for the conditional and
two for the disjunction. It has been proved elsewhere that not a single
syllogism formed from a negated conjunction is of any use in demon-
stration, just as there is, as they say, no sixth, seventh, eighth, ninth,
nor any other syllogism; but now we are concerned only to discuss those
that are useful, leaving aside the refutations of those that are superflu-
ously added. The type 3 undemonstrated argument of Chrysippus and
his followers is that which, from a negated conjunction and one of the
conjuncts, concludes the contradictory of the other conjunct, as in the
following example:

Dion is not both at Athens and at the Isthmus.
He is at Athens.
Therefore, he is not at the Isthmus.016

The Stoics·j6 showed that this argument is useful for many proofs through-
out life and even in courts of law. And since, of incompatiqle states of
affairs and incompatible assertions, some have complete incompatibility
because they cannot both hold or fail to hold, and some have half-incom-
patibility because they cannot both hold but can both fail to hold, I have
thought it proper for this reason to apply the term "disjunction" to those

4S 3314. I have follovted the reading which, as Kalbfleisch says, is required for the
sense.

46 33,4. Here I follow OrthJ taking leal To,,8E lJ."a7r08ELICTO" ,.,.E" instead of leal Tou8e 7raL-
8£0" Jl.Ev.
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having complete incompatibility, and simply the term "an incompati-
bilitY,"47 Of, more exactly, "a partial incompatibility," to those having
partial incompatibility. In these states of affairs, the syllogismmentioned
is u.seful when it is stated in the same language in which
stated it, not, however, put together on the basis of a conjunction but
on the basis of incompatibles; in this syllogism are involved many differ-
ences with respect to the conjunctive' proposition. For there are three
kinds of contrast states of affairs: one, incompatibility, in those'
which never coexist; another, consequence, in those which always co-
exist; and the third, in those which sometimes coexist and sometimes
do not-all the states of affairs which are neither necessary consequents'
nor necessary incompatibles from the basis of conjunctive propositions,
such as, "Dion is walking and Theon is conversing." And it is obvious
that the denial of this will be, "Not both: Dion is walking and Theon is
conversing." And the minor premise would be, "Dion is walking," or
again, "Theon is conversing"; and the conclusion from the former
premise is, "Therefore Theon is not conversing," and from the latter
premise, "Therefore, Dion is not walking." ...
On the one hand, therefore, there will be two syllogisms based on

complete consequence, just as there will be two others based on complete
incompatibility. Let those based on complete consequence be called
Uthe first" and "the second," and those based on incompatibility "the
fourth" and "the fifth," since Chrysippus posited it so. But the third,
on the other hand, will verbally be the same as Chrysippus', but with
respect to the nature of the premises it will not be the same.

Historia Philosopha, 15.
Since an account of the undemonstrated arguments seems to belong to
the logical part of philosophy, it is well also to speak of these. They apply
the term "undemonstrated syllogism" to syllogisms which carry through
the demonstration through their own agency or do not need any outside
information. The first is that which, from a conditional and its ante.-
cedent, concludes the consequent. For example:

If it is day, then it is light.
It is da.y.
Therefore, it is light.

The second is that which, from a conditional and the contradictory of'
47 I use the term U (an) incompatibility" here for a molecular proposition whose

parts are incompa.tible with one another.



122 Appendix A
the consequent, concludes the contradictory of the antecedent. For
example:

If it is day, then it is light.
It is not light.
Therefore, it is not day.

And the third is that which, from the contradictory of a conjunction
and one of the conjuncts, infers the contradictory of the other conjunct.
For example: .

I t is not both da.y and night.
It is da.y.
Therefore, it is not night.

The fourth is that which, from a disjunction and one of the disjuncts,
concludes the contradictory of the other disjunct. For example:

Either it is now day or it is now night.
It is day.
Therefore, it is not night.

The fifth is that which, from a disjunction and the contradictory of the
one disjunct, infers the other disjunct. For example: .

Either it is da.y or it is night.
I t is not night.
Therefore, it is day.

MISCELLANEOUS
Gellius, Noctes Atticae II, vii, 21.

Therefore the assertion of those who say "The commands of a father
are either honorable or base" is not complete, nor can it be regarded as a
true and regular disjunction [V'¥LES et J/6jlLjlOJl OLEt'EV'YjlEVOJ/]. For that dis-
junction lacks the third member, "or are neither honorable nor base."

Gellius, Noctes Atticae V, xi, 8-9.
But our countryman Favorinus, when that syllogism which Bias had
employed was mentioned, of which the first 1rpOTaULs is ?1TOL atE'S
aluxpav, said that it was not established nor was it a fair disjunction,
since it was not necessary that one of the two disjuncts be true, which
is necessary in a disjunctive proposition.

Gellius, Noctes Atticae XVI, viii, 1 fI.
When I wished to be introduced to the science of logic [dialectical and
instructed in it, it was necessary to take in hand and learn what the
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Dialecticians call [ElCTa\w'YaL]. Then because at first I
had to learn about propositions .[ 1rEPl. which M. Varro calls
profata at one time, proloquia at another, I sought diligently for the Com-
me1Jtariu8 de Proloquiis of L. Aelius ...
I therefore of necessity returned to Greek books. From these I. ob-

tained the following definition of proposition Ha complete
Lekton assertoric in itself" [AEKTOJI CtVTOTEAES Q,1rocf>aJlTOV ()UOJl Eq," • •••
A proposition [atlwJ,LCt] therefore, or a proloquium; if you prefer,,is of

this kind: Hannibal was a Carthaginian. Scipio destroyed Numantia.
Milo was convicted of murder. Pleasure is neither good nor evil. And in
general any saying which is a full and perfect judgment, so expressed in
words that it is necessarily either true or false, is called by the Dialec-
ticians citu"pQ, [proposition], byM. Varro, as I have said, proloquium, by
M. Cicero pronuntiatum, a word, however, which he declared that he
used Honly until I can find a better one."
But what the Greeks call UVJlTlJ.£JL€710V [conditional proposition] ,

some of our people call adiunctum, others conexum. The following are
su'ch as this: "If Plato walks, then Plato moves"; "If it is day, then the
sun is over the earth." Again, what they call CTVj.L1rETrAE'YJ,LEPOJl [conjunc,;.;
tion], we call coniunctum or copulatum. For example, "P. Scipio, son of
Paulus, was twice consul and triumphed and was censor and was col"':
league in the censorship of L. However, in every conjunc-
tion, if one'part is false, the whole is said to be false, even if the others
are true. For if to all those true statements which I have made about
Scipio I add, "and he overcame Hannibal in Africa," which is false, -the
totality of the statements made conjunctively will not be true, because
of this one false statement which is made with them.
There is also another, which the Greeks call [disjunctive

proposition] and we call disiunctum. This is of such a sort as "Pleasure
is either good or bad or neither good or bad." All the disjuncts ought to'
be incompatible with one another, and their contradictories (which the
Greeks call ought also to be incapable of being simultaneousiy
true. Of all the disjuncts, one ought to be true and the others false. But
if none of them is true, or all, or more than one, or if the disjuncts are
not incompatible, or if their contradictories are not contrary, then that
disjunction is false and is called [inclusive disjunction] ;
for example, this case in which the negations are not contrary: HEit.her
you are running or you are walking or you are standing"; for "not to
walk" and "not to stand" and "not to run" are not contrary to
another, since what are called "contraries" may not be simultaneoilsly
trQ,e; for you may at one and the same time neither walk, stand, nor run.
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Cicero, De Fato, 15.
On this topic Chrysippus exerts his ingenuity. He pretends that the
Chaldeans are deceived as much as other diviners, and that they cannot
avail themselves of conditional propositions like the following: "If any-
one is born under the Dog Star, he cannot be drowned in the sea." But
he would rather have them say, "Not both: x is born under the Dog Star
and x will drown in the sea." ... thus the physician will no longer pro-
pose what he is certain of in his art in this fashion, "If x's veins are thus
agitated, then x has fever," but rather "Not both: x's veins are thus
agitated and x does not have fever"; likewise the geometrician will not
say, "Great circles on a sphere divide one another into halves," but
rather, "Not both: there are great circles on a sphere and these do not
divide one another into halves." What proposition is there which cannot
in this way be changed from a conditional [conexo] to a negated con-
junction!
. . . There are many ways of enunciating a proposition, but there is

none more distorted than that which Chrysippus hopes the Chaldeans
will adopt in order to please the Stoics.

Cicero, Topica, 54.
The Dialecticians use the term "first mode of inference" for the inference
in which, when you have assumed the first, that which is implied is
inferred. When you negate that which is implied in order to negate that
which implies, this is called the "second mode of inference." When, on
the other hand, you negate any set of conjuncts and assume one or more
of these in order to negate what remains, this is called the "third mode
of inference."

Cicero, Topica, 56-57.
. . . There remain some further modes of the Dialecticians, which modes
are based upon disjunctions:

Either this or that.
This.
Therefore, not that.

Likewise:
Either this or tha.t.
Not this.
Therefore, that.

These inferences are valid because it is impossible" for more than one
proposition in a disjunction to be true.
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Of the inferences which I have written immediately above, the former
is called the Ufourth mode" and the latter is called the Hfifth mode" by
the Dialecticians. They add further a negated conjunction, thus:

Not both this and that.
This.
Therefore, not that.

This is the sixth mode. The seventh is:

Not both this and tha.t.
Not this.
Therefore, that. [sic.]

From these modes innumerable inferences are generated, which make up
almost the whole of dialectic. But only those which I have set forth are
necessary for this introduction.

Alexander, In Top., ed. Wallies, p. 8, lines 16 fT.
The arguments which the followers of Antipater called Hone-premised
syllogisms" are not syllogisms but are deficient. For example:

It is day.
Therefore, it is light.

You are breathing.
Therefore, you a.re living.

Alexander, In Top., 00. Wallies, p. 10, lines 5 if.
Nor would anything be a syllogism which did not preserve the use of a
syllogism, for example, the "syllogism" in which the conclusion is the
same as one of the premises. Such, according to the Stoics, are those
which they call "duplicated" and "unanalyzed inferences."·Duplicated
syllogisms, according to them, are such as the following: .

If it is day, then it is da.y.
It is day.
Therefore, it is day.

Unal:lalyzed inferences [aot.a<POpws 1J"Epa£VOJlTES] are those in which the con-
clusion is the same as one of the premises, as in this one:

Either it is day or it is light.
It is day.
Therefore, it is day.



126 Appendix A

Alexander, In An. Pr., ed. Wallies, p. 18.
. . . Such an argument is practically one-premised:

It is day.
Not: not: it is day.
Therefore, it is light.

For "Not: not: it is day" differs from "It is day" only in manner of
speech.

Alexander, In Top., ed. Wallies, p. 175, lines 14 fI.
. . . by means of the fifth so-called undemonstrated [argument], which
is the one which, from a disjunction [8LatpETtKOV] and the denial of one
of the disjuncts, concludes the other disjunct ... and the fourth, which,
from a disjunction and one of the disjuncts, infers the contradictory of
the other.

Alexander, In An. Pr., ed. Wallies, p. 18, lines 14 ff.
For the utility of the syllogism is not possessed by the following:

If it is day, then it is light.
It is day.
Therefore, it is light.

And this is true generally of the arguments called "unanalyzed infer-
ences" by the newer logicians. Such also are the repeated arguments.
For example: .

If it is day, then it is day.
It is day.
Therefore, it is day.

Alexander, In An. Pr., ed. Wallies, p. 19, lines 5 tI.
The syllogism saying "Either it is day or it is not day," and then assum-
ing in addition one of the disjuncts, whether the negative, "But it is not
day," or the affirmative, "But it is day," draws as conclusion either "It
is not day" or "It is day," which seem to be the same as what was as-
sumed beforehand, that is, either the same as "But it is not day" or as
"But it is day" ...

Alexander, In An. Pr., ed. Wallies, p. 20, lines 3 if.
. . . but in disjunctive syllogisms not composed of contradictories, as in
those composed of opposites, the conclusion will be not even verbally the
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same as either of the since in this case the one is not the denial
of the other. For in the following:

Either it is day or it is night.
It is not day.
Therefore, it 'is night.

"It is night" is not the same as either of the assumptions, neither the'
major nor the minor ...

Alexander, In An. Pr., ed. Wallies, p. 21, lines 30 fi.
Such also are the arguments of the Stoics. For example, if somebody
should say: .

The first is greater than the second.
The second is greater than the third.
Therefore, the first is greater than the third.

this necessarily follows, but not syllogistically, unless someone introduces
in addition the premise, "That which is greater than the Greater is
greater than that which is less than the Greater."

Alexander, In An. Pr., ed. Wallies, p. 262, lines 30 ft
. . . the younger philosophers wish to apply the term "syllogism" only
to arguments that have a major and a minor premise such that the
major is either a a disjunction, or a conjunction ...

Alexander, In An. Pr., ed. Wallies, p. 374, lines 25 ff.
If it is not night, then it is da.y.
If nothing exists, then it is not night.
Therefore, if nothing exists, it is day.

Ioannes Philoponus, In An. Pr., ed. Wallies, p. 36.
In addition to these there are those [syllogisms] called ap.E865ws 1rEpa.LVOV-

'rES by the Stoics, as if one should argue:
The first is greater than the second.
The second is greater than the third.
Therefore, the first is greater than the third.

This follows necessarily, but not by means of the premises laid down,
unless another premise is added: "That which is greater than x is greate:r"
than anything less than x.' J Again:

A is equal to B.
B is equal to C.
Therefore, A is equal to C.
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Here again, the conclusion is drawn with necessity but not from the
assumptions. For the premise is left out: "Things equal to the same thing
are equal to each other."

Ioannes Philoponus, In An. Pr., ed. Wallies, p. 242, lines 27 ff.
. . . and the Peripatetics, following the common usage, call TO. 1rpo.'YJ.l.4Ta.
by the same name, 7rpo/yp.aTa, and similarly with TO. and similarly
also with al ¢wpaL, and again they call the antecedent [TO in
hypothetical syllogisms TO and likewise with the consequent
[TO E1I"OJ.l.EJlOV]. For example, "if it is day" is an antecedent
"the sun is over the earth" is a consequent [E7rOJ.l.EJlOJl] , for the second is
consequent upon the first. The whole, "If it is day, then the sun is over
the earth," is a conditional [qUJlfJJLJ.l.EVOV] because the parts are taken to-
gether The Peripatetics call "But it is day" the minor
premise [J.l.ETahfJy.,l.S] because it is taken a second time. For it was already
taken once in the antecedent. They call "Therefore, the sun is over the
earth" the conclusion [(fUP:TrEp4qJLa]. So for the Peripatetics. The Stoics
proceeding in a more novel way, call Ta 1rpa'YJ.l.4TD., TV'YxaVO'JlTD., since we
wish to reach [TUXE'P] Ta. Trpo..'YJ.l.UTU and they call EK</Jop'Ka [expres-
sions] because we give utterance externally, to whatever we grasp
internally by means of intellect; and they call Tas (j>WVO.S, )..EKTa. The ante-
cedent is called by them (in this alone they agree
with the Peripatetics), and the ETrOp,EVOV is called and the qUV7IP.P.EVOV
is called Tporr'Kov, since we turn [TpE1I"Op,EfJa] from the antecedent to the
consequent; for example, l(If it is day, then the sun is over the earth."
And the j.LETa.XT/y.,tS they call TrP()(]'X.,.,y."s (and this remained in usage), and
the qVjJ/TrEpaqp,a, ETrL¢Opa., since it is superimposed [E1r,q,EpETat,] on all the
others. These are the names which the Peripatetics and the Stoics
have used.

Ioannes Philoponus, In An. Pr., ed. Wallies, p. 244, lines 3 ff.
Concerning hypothetical syllogisms, let us speak as follows. Of the hypo-
theticals which assert existence or nonexistence, some assert consequence
and some assert disjunction. And of those asserting consequence, some
by positing the antecedent assert the consequent, and some by denying
the consequent deny also the antecedent. For example:

If what approaches is a man, then it is an animal.
It is a. man.
Therefore, it is an a.nimal.

This jg the first mood of the hypotheticals, which from a consequence
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[tiKoXov8la], by positing the antecedent, asserts the consequent. Again:

If what approaches is a man, it is an animal.
But it is not an animal.
TherefQre, it is not a man.

This is the second hypothetical mood, which, by denying the consequent"
denies the antecedent, too.

Ioannes Philoponus, In An. Pr., edt Wallies, p. 244, lines 26 ff.
Again I say that of the syllogisms which assert existence or nonexistence,
some assert consequence and some assert disjunction; and of those assert-
ing consequence, some, by supposing the antecedent, assert the
quent, and some, by denying the consequent, deny also the antecedent.
Thus arise these two moods of the hypothetical syllogism, the first and
the second ...

Philoponus, In An. Pr., edt Wallies, p. 245, lines 20 fI., 32 ff.
. . . we have to make a negative statement, "That which approaches is
not both a horse and a man" (for thus we tell the truth), and then, by
positing one, to deny the other-"But it is a man. Therefore, it is not a
horse." This is the third mood of the hypothetical syllogisms, namely
the one which, from a negated conjunction, by positing the one denies
the other . . . therefore, from these there arise two other hypothetical
moods, the fourth, which from a disjunction, by positing one member,
denies the other member or other members, and a fifth, which from a
disjunction, by denying the other member or other members, infers the
remaining one. An example of the former:

5 is even or odd.
5isodd.
Therefore, 5 is not even.

and of the latter:
The diagonal is either commensurate with the side or incommensurate.
It is not commensurate.
Therefore, it is incommensurate.

Scholia to Ammonius, In An. Pr., ed. Wallies, Praefatio, xi.
There are two kinds of hypothetical syllogism: (1) the simple, and (2) the
mixed. The simple is called the "hypothetical with three terms" and the
"perfect hypothetical" :

If the sun is over the earth, then it is day.
If it is day, then it is light.
Therefore, if the sun is over the earth, then it is light.
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There are five kinds of mixed syllogism: the conditional, the pseudo-
conditional, the ,disjunction, the quasi-disjunction, and the
junction. We pass over the syllogism per impossible, since it is formed of
two hypothetical syllogisms together with one categorical, and not out·
of one hypothetical and one categorical.
Conditional: There are two kinds of conditional syllogism. Either (1)

by positing the antecedent it infers the conclusion,

Ifman, then also animal.
ButA.
Therefore, B.

which is called "first undemonstrated." Or (2) by denying the conclusion
it denies the antecedent,

If man, then also animal.
If not animal, then not man.

which is called "second undemonstrated" and, by the newer philosophers,
"transposition by opposite." Such also is the syllogism which says:

If not animal, then not man.
If man, then animal.

For not only does the negative deny the affirmative, but also the affirma-
tive denies the negative.
Pseudo-conditional: A syllogism is pseudo-conditional when the

hypothesis and the minor premise, being opposed to one another,
to a single conclusion. For example:

If [whether] the soul is mortal or immortal, one must take good care of it.
But the soul is either mortal or immortal.
Therefore, one must take good care of it.

If [whether] the stars a.re even or odd, they are enumerable.
The stars are even or odd.
Therefore, they are enumerable.

If [whether] there are punishments in Hades or not, one ought to have a care
for justice.

Either there are punishments in Hades or not.
Therefore, one ought to have a care for justice.

Such, too, is the following argument of Aristotle in the Protrepticus:
Whether one must philosophize or not, one must philosophize.
Either one must philosophize or not t
Therefore, one must philosophize.



Appendix A

And such is Plato's argument in the Protagoras:

Whether Protagora:s speaks truly or speaks falsely, he speaks falsely.
But either he speaks truly or he speaks falsely.
Therefore he speaks falsely.

Such also is the 7rEPLTp01t'1] of Tisias and Corax:
Whether I win or lose, I shall collect.
I shall win or I shall lose.
Therefore, I shall collect.

Whether I win or lose, I shall not pay.
I shall win or I shall lose.
Therefore, I shall not pay.

131

Being confounded by these, the judges said, "A bad egg of a bad crow."48
Disjunction: The disjunctive syllogism proceeds on the basis of com-

plete incompatibles. They are both constructive and destructive.

Either it is day or it is night.
It is day..
Therefore, it is not night.

Either it is day or it is night.
It is not day.
Therefore, it is night.

Quasi-disjunction: This is also called the syllogism "from a negated
conjunction." By asserting something in a negated conjunction, it denies
something. For example:

He is not both at Athens and at Megara.
He is at Athens.
Therefore, he is not at Megara.

Pseudo-disjunction: It proceeds on the basis of propositions that 'are
not contradictory. For example:

Either Socrates is walking or Socrates is talking.
48 See Sextus, Adv. Math. II, 97 if., for this story. The teacher's name was ClCorax"

e'crow").



APPENDIX B
This Glossary is not intended to be a complete list of the technical terms in Stoic
logic. It includes only terms that appear in So sufficient number of contexts to establish
their technical usage. Further, only a few of the more important occurrences of each
term are cited. Usually these will include a definition or at least a passage of relatively
clear meaning. Other glossaries of Stoic terminology are as follows:
R. G. Bury, Sextus Empiricus, volume 3. This glossary is almost worthless in regard
to logical terminology.

1. M. Boche6ski, Elementa Logicae Graecae, pp. 99 ff. (Greek-Latin). Good.
J. W. Stakelum, Galen and the Logic of Propositions, pp. 92-93 (Greek-English).
See also the Index Verborum in volume 4 of Stoicorum Veterum Fragmenta. Most

of the Aristotelian commentators are well indexed, but unfortunately the indices for
Sextus are very incomplete, and there are none for Diogenes Laertius.
It is believed that the abbreviations used in this Glossary will be self-explanatory.

GLOSSARY
7rEpa.LvoVTE), s. v. 7rEpa.lvw.

ai.. Causal proposition, i.e., a. molecular proposition compounded by
means of the connective "because" DL VII 72, 73.

o.KOAOv8EW To follow frOID, as the consequent follows from the antecedent in a true
conditional. DL VII 71; BE Math VIII 111. The word was ambiguous, owing to the
controversy over the truth-conditions of conditionals. SE Math VIII 112. rq follows
from pl was not regarded as interchangeable with rif p then ql. AlAPr 373,31-35.
Interchangeable with E7rop.at, DL VII 74, 81.

o.KoAov8la Logical consequence. See 6.KoAovfJEW.
o.K6A0v8ov That which follows. DLVII 74. See aKOAOv8E<.1.

1-4. Truth, corresponding to the first four senses of o.A-q8.qS. 5. Truth, the'
ruling part of the soul qua in a certain condition. SE Math VII 38 ff.; SE Hyp II 81 ft.

o.A1](}.qS, opp. VtEVOOS 1. True (of propositions). DL VII 66; SE Math VIII 11; SCat
406,22.2. True (of propositional functions with a time-variable). Bo 234; SVF 1489.
In this usage, "It is day" is true at t if and only if "It is day at t" is true in sense 1.
3. True (of arguments); an argument is true if a.nd only if it is valid and has true
premises. DL VII 77; BE Math VIII 411; SE Hyp 11138 fi. 4. True (of presentations) ..
BEMath VII 244. Interchangeable with irYL1ts, SE MathVIII 111 fi., 125,245 ft.
ajlE800ws 7rEpalvovTES, s.v. 7rEpalvCIJ.
avaAVO"LS (O"VAAO'YtO"jlwv) Analysis, the procedure of reducing a given argument (Xo'¥os)

or syllogism (O"VAAOi'LO",u6s) to a series of the five simple undemonstrated arguments.
SE Math VIII 223,229,231,235,240; Galen (SVF II 248).

o.va1T60EtKTOS Undemonstrated (of arguments). The term was applied to the five
basic arguments and also, apparently, to all arguments derivable from these. SE Math
VIII 223, 228; BE Hyp II 157 ff.; DL VII 79 ff.; Galen Inst 15; DG 607-608. See
chap. vi, note 30, and table 2. ci7rAOVS 4, one of the five basic arguments. oux a.7rAOVS a,
an argument reducible to the five basic arguments. SE Math VIII 228 fr.

o.VTtKElp.EVOV The contradictory (of a proposition); two propositions are contradic-
tory if one is the result of prefixing Unot" to the other. SE Math VIII 88 ff.; DL VII
73; Anecdota Graeca 484,20; Ap 266; Bo 261. Cf. a:rrcxPaTtK6v.

Proposition, a complete AEKTOV assertoric by itself. DL VII 65; Gel XVI 8.1;
BE Hyp II 104; SE Math VII 38; VIII 11. Also characterized as "that which is true

[ 132 ]
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or false." DL VII 66; SE Math VIII 11; SCat 406,22. AmA.Pr 26,36.
Ii. = a:rrcxPaJlTLICOS Xbyos. AmDI 2,26; Proclus (SVF II 200). TO C1?rXOVJI a., atomic proposi-
tion. TO olJX ci1rXoUV a.., molecular proposition. SE Math VIII 93; DL VII 68.

a1rEpaJlTOS, opp. 1rEpallTl,ICOf Invalid. DL VII 77-78. See 1rEpa.lpCd; cf. auVvaKTOS. Epicte-
tus M'anual44; BEHyp 11146 fi., 152-153.

Demonstration, a valid argument which has true premises and reveals a
nonevident conclusion. SE Math VIII 305-314; SE Hyp II 140-143; DL VII 45. The
relation between and the a.v41rMeLK'TO' XlryOL is unclear; see ava,1r06EtKTOS'.

41rCHpaU's The negative particle "not" (ob, olJx, oiJx£, ob,,). SE Math VIII 89, 90;
Anecdota Graeca 484,20.

41roq,aTL"o", opp. Ka.T04a.'TI."oV Negative proposition, formed by prefixing "not" to a
proposition. DL VII 69, 73. The propositions .qp.Epa EUTlv and olJx fJJIoEpa ECTT£lI are both
aVTucEl/JEPa. with respect to one another, but only the latter is 41roq,a'T'''ov. Cf. DL VII
73; SCat 403,32. lJ7repa1rocPa.'TUCOv, 8. double negation. DL VII 69.
4pa Therefore. Used to introduce the conclusion of an argument, never the conse-

quent of a conditional.
a.PX0JloElIOll The antecedent proposition in a conditional. DL VII 74; SE Math VIII

113-117. Interchangeable with correlative with Xij"Yov.
a.lJ'TO'TeA.qf, s. v. AEKTOV.

s. v. 1rpW'TOf.
Logic. According to Chrysippus, it was the science of C11JJ.'a£vop'Ta. and

CT1JjJ.aLv6p.Eva., i.e., of signs and significates. DL VII 43, 62. For other definitions see
DL VII 62; BE Math XI 187; AITop 1,10.

aLErEV"YJ.l.EvOV An exclusive disjunction, i.e., a molecular proposition compounded by
means of the connective (exclusive) "or" (if). DL VII 72; SE Hyp 11191; Galen Inst.
8, 14, 18, et passim. (see Index Verborum); Gel XVI 8.12 = disiunctum). See also
table 2, places cited for arguments 4 and 5.

al.cI>opOVP.EVOV (atlwp,a) A duplicated proposition, i.e., a molecular proposition com-
pounded of two occurrences of the'same proposition: "If it is day, it is day," "It is day
or it is day." (On the ouPOPOVp,EJlOV-aLaq,opovp.EPOP question, see Prantl, p. 445, note 122.)
SE Math VIII 108 fi. Cf. SE Math VIII 93,95,281,466; DL VII 68; SE Hyp II 112.

OtcPopOVp,Evos X6"'(oS', a two-premised argument having a o. for major premise. AITop
10,7. .
EXAt1r.qS', s. v. AEJCT611.
E1rLq,opa The conclusion of an argument. DL VII 45, 76, 77; BE Hyp II 13"5, 136,

174, 175; BE Math VIII 301, 386, 388. Interchangeable with CTvp.1rEpaCTp.a. BE Hyp II
136; SE Math VIII 223 fT., 415 fi.

l7rop.ar. Synonymous with aKoXov6Ecc".q.v.
E1r6p.EJlOV Synonymouswith lucoXovOov, q.v.
iJ.."OVILEVOV The antecedent proposition in a conditional, i.e., the component propo-

sition which immediately follows the connective "if." BE Math VIII 110, 304; DL
VII 73, 80; BE Hyp II 111 ft., 148 fi., 189 fT. 1}. was also the Peripatetic term for
"antecedent." PhAPr 242,29-243,6. Cf. Themistius APr 91,32 ff.; AmAPr 68,7.
Interchangeable with apxo/JElJOll, q.v. ; correlative with Xij"Y0v.
8EP.a, A meta-principle for the analysis of syllogisms. DL VII 77; Galen (SVF II

248); AIAPr 284,15; 164,31. For the first8E#£4, see Ap277, ed. Oud.; for the third,AIAPr
278,6 fi., and Simplicius, In De Caelo 236,33, ed. Heiberg. See also SE Math VIII
231.

"aBrrrOUp.EVO" A true antecedent in a true conditional. SE Math VIII 244 ff.
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KaTa¢aTLK6v, opp. a:rroq,aTLK611, q.v. Affirmative proposition, i.e., a proposition with-

out the prefix "not."
KaTrry6PTJp.a A predicate, i.e., a. deficient which combines with a. subject

(1rTWO'LS) to form a proposition. DL VII 58, 64; BE Hyp II 230.
IWpr.EVW To have scope over -. SE Math VIII 88, 96.
AEKTOV The significate, i.e., that which is signified by a sign (to be distinguished

from the object to which the sign refers). SE Math VIII 11 fi. See chap. iii. A. alJToTEAES,
a. complete A., e.g., a proposition, a. question, etc. A. EAAL'7rEs, a qeficient A., e.g., a sub-
ject, a predicate. See chap. iii.

The consequent proposition in a conditional, the component proposition..
which does not immediately follow the connective Hif." SE Math VIII 110. Correla-··
tive with 1}'YOVj.LEVOV, q.v. The equivalent Peripatetic term was l1r6p.61ov. PhAPr 243,6;
AIAPr 177,25 fT.

Afip.p.a 1. Premise (of an argument). DL VII 45, 77; SE Hyp II 135 fi., 172 fi.;
Galen Inst 4,8; 20,5. 2. Major premise of a two-premised argument. DL VII 76. See
1rp0O'ArjtPLS.

A6')'os This word was used in its ordinary wide sense by the Stoics. In addition, they
seem to have used it almost technically in the following two senses: 1. A sentence.
Nouns, verbs, connectives, etc., are classed as DL VII 57 fi.; Anecdota
Graeea 840,2; SE Math I 132 ff. 2. Argument, a system of propositions consisting of
premises and a conclusion. DL VII 45,76; BE Hyp 11135; III 52. Cf. BE Hyp I 202.
A. o.A.1J9-qs, s. v. aArj(J.qs (3) Q,1rOOELKTLK6s = q.v. BE Hyp II 140; BE Math
VIII 411 fI.

AO')'OTP01rO'i An argument-schema-half argument and half schema. DL VII 77; SE
Math VIII 306.

p.o.xop.ar, To be incompatible with -. fp is incompatible with q if and only if it is
not possible that both be true.1 Galen Inst 9,20 ff.; Anecdota Graeca 484,16-17; DL
VII 73,77; BE Hyp II 111; SE Math VIII 119.

J.LOx(J1JPOS, opp. V')'L';'S. 1. False (of propositions). SE Hyp II 105, 111; BE Math .VIII
248. 2. Invalid (of arguxpents). SE Hyp II 150, 154. 3. Invalid (of schemata). BE·
Hyp II 146, 147, 154; SE Math VIII 413, 414, 429, 432, 444.

oll0J.La The name of an individual. DL VII 57; Galen (SVF II 148); Anecdota
Graeca 842,19-20.

An inclusive disjunction, Le., a molecular proposition composed
of compatible propositions by means of the connective "or" Galen Inst. 12,2 fi.;
Anecdota Graeca 485,11 fi.; 489,4 ff.; SVF II 217. Cf. Preface to AmAPr, xi-xii;
Gel XVI 8.14.

An inferential proposition, i.e., a molecular proposition compounded
by means of the connective "since" (E1rEl). DL VII 71, 74.

1rEpalvw To conclude validly (transitive), to yield as conclusion. Galen Inst (see·
Index Verborum); DL VII 45 (see SVF II 235); DL VII 195; BE Math VIII 428-429.
aOLaet>opws 1rEpalvollTE'i Arguments in which the conclusion is the same as one of the
premises. AITop 10,10. Cf. SVF II 248, 259, 261. a.p.E86ows 1rEpa£VOvTES Arguments
which are valid but not syllogistic because they lack an analytic premise. AIAPr 21,
30 ff.; 68,21 fi.; 345,24.

1rEpallTLKOS Valid. DL VII 78; Galen Inst 49,2; AlAPr 373,34. Interchangeable with
UVVaKTLKOS.

1rpa.'Yf.La TO 0'1]f.Lat1l6jJEVOll 1rpa'YjJa = AEKT6v SE Math VIII 11; DL VII 57.
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1rpou'f/'Yopla The name of a class. DL VII 58, Anecdota Graeca 842,19 ff. Cf. Galen

Inst 33,12; 11,22; SE Hyp 11227.
1rPOU"A'f/Y,I"s Minor premise of a two-premised argument. DL VII 76; PhAPr 243,8

(cf. Themistius APr 92,17 and AmAPr 68,8); AIAPr 262,28 fI.; SE Math VIII 413.
1rPWTOS, tJElJTEpOS, TplTOS, etc. Propositional variables. Ap 279; DL VII 77; SE Math

VIII 306. See also the schemata cited in table 2.
1rTWUI,S Subject, a deficient "AE"TOV which combines 'with a predicate (KaTrrrOP7Jpa) to

form a proposition. DL VII 64.
Pfjpa, Verb, a }.'EpOS "A0'Y011 having a KaT7J'YoP7J}.'o, as "AEKTOJI. DL VII 58; Galen (SVF

11148).
u71JJalv", To express; the relation of a sign to its "AEKTOJI. See chap. iii. BE Ma.th VIII

11 fi.;DLVII 43,58,62. .
U'f/PELOP Signal, the antecedent proposition in a true conditional, etc. SE Math VIII

244 fI. See chap. iii. •
UU"A"AO'YLUp,Ot; Syllogism, an argument of one of the five undemonstrated types, or an

argument which can be analyzed into such arguments.. According to Philoponus, the
terminology associated with the (two-premised) syllogism was as follows (PhAPr
242,27 fi.; cf. Themistius APr 91,32 fi., and AmAPr 68,7 fI.):

PERIPATETIC

rryovp.EVOJl

UI1P71PPEJlOJl
p.ETa"A'f/y,LS
UI1}.'1rEpaup.a

STOIC

rrYOUpEPOJl

TP01rI.KOV
1rpou"A1]VtI,S
bn4Jopa

UI1"A"AO'YLUTL"OS Syllogistic, Le., either derivable from the five undemonstrated argu-
ments or identical with one of them. DL VII 78; AlAPr 373,34; SE Hyp II 149;
Galen Inst 16,9.

UI1JJ,1rE1r"Aeyp,EJlov A conjunction, i.e., a molecular proposition compounded by means
of the connective "and" (KaL). DL VII 72; SE Math VIII 124-125; Gel XVI 8.9
(= coniunctum); Epictetus Diss II, ix, 8. Interchangeable with uUJJ,1rXO"7J, Galen Inst
.10,15 ft'. conjoining. SE Math VIII 416 fi.

CTuJJ,1rEpaUpa Conclusion. SE Hyp II 136; SE Math VIII 415; Galen Inat 20,4.
Interchangeable with E1r'¢Opo., q.v.

UVJJ,1r"AOK.q A conjunction. Synonymous with CTI1JJ1rE1rAE-YJ1.EJlOV. Dexippus Cat 22,18,
ed. Busse; DL VII 77. See table 2, references cited for argument 3.

uuvo.'Yw To conclude validly. Synonymous with 1rEpalpw, q.v.
UUJlaKTI,KOS Valid. Synonymous with SE Math VIII 415 fi.; SE Hyp II

137ft'.
UVV6EUp.oS Sentential connective. DL VII 57, 58; BE Math VIII 108 if. (T. UI1Jj1rE1r-

conjunctive connective, i.e., U&." DL VII 71. u. tJ'ErEVKTLKOS, disjunctive con-
nective, Le., H or." DL VII 72.

UUP1JPJ.l.EJlOV Conditional proposition, i.e., a molecular proposition compounded by
means of the connective "if" (El). SE Math VIII 109 fI.; DL VII 71. See chap. v, § t;
a.lso Tp01r'''ov.

CTxJ7p.a Schema (of an argument). DL VII 76; SE Math VIII 227,216; Galen Inst
15,8-9. with Tp61ros.

TplTOS, S.V. 1rpWTOS.
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TP01rLKOV The molecular major premise of an undemonstrated argument, especially

a conditional. SE Hyp II 202; AlAPr 262,28 ff.; 264,8; Galen Inst 16,19 ff.; PhAPr
243,6 (cf. AmAPr 68,6-7; Themistius, AnPr 92,7, ed. Wallies); SE Math VIII 440,
442.00,0. OVO TP01rLKC,V, an argument of the form:

1)2
1) ",,2

""1
Origen, Werke, ed. Koetschau, vol. 2, pp. 166-167.

-rP01rOS Schema (of an Synonymous with CTXflpa, q.v.
trY'1]S, opp. J.Lox.8f/pos, q.v. 1. True propositions). Interchangegble with ".>..

q.v. SE Math VIII 125-128, 244 fT. 2. Valid (of arguments). Interchangeable with
CTVVaKTc.KOs. SE Hyp II 150 ff. 3. Valid (of schemata). SE Math VIII 413, 414.

Sound (a linguistic sound capable of expressing a XEKTOV). SE Math VIII 11 ff.,
80; DL VII 55. See SVF II 139, 142.

,pEVOOS, opp. aA,7]8f]s, q.v. False; to l!tter a false proposition; tYEvoEu8aL, to tell a lie
through ignorance or malice. SE Math VII 42, 44, 45.
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INDEX TO PASSAGES CITED OR TRANSLATED
References to translations are in italie type.

52 D. 44, 53 57
53 D. 57
53 n. 51

261
272

261
351
393

CICERO
Academica II, ed. Rackham
95 28 D. 9
96 66 D. 38, 84 n. 101
97 29 n. 14
136 84 n. 97
143 43 D. :3

De Fato, ed. Ax
1 28 n. 6
12 40 D. 63, 41 D. 64
15 55 n. "70, 124
16 55 n. 70
20 28 D. 9, 29 D.
21 29 12 and 13
31 29 nn.ll and 12
38 29 D. 9

Topica, ed. Friedrieh
54 68,124
56 68,124
57 67 n. 45,68,69 D. 49,80 n.

81, 82 n. 88, 124
"Tuse. Disp.l, ed. Pohlenz
1,14 28 nne 5 and 9

277-278
279

BOETHIUS
In De Interp. Comm., ed. Meiser
208 29 n. 10
234-235 37 D. 50,40 D. 58, 41 D. 65,"

132
31 D. 26,132
68
37 n. 52

222
484
493

ApULEIUS
In De Interp. Comm.,ed. Thomas
265 18 n. 47
266 29 n.. 16, 30 n. 18, 31 nne

26 and 28, 132
17 D. 34
65 D. 33, 66 nn. 36, 37, and
39

77 D. 73, 133
2 n. 4,135

OF APHRODISIAS
In .A.n. Pro Gamm., ed. Wallies
1 133
17 66 n. 37
18-20 iS6
21 66 D. 37, lS7, 134
22 65 32, 66 n. 37
68 66 D. 37,134
164 133
177-178 30 nD. 20 and 21, 134
184 " 37 n. 49, 38 n. 53,40 n. 60
262 1t7,135,136
274 71 D. 75
278 77 D. 75, 133
284 133
345 65 n. 32,66 n. 37, 134
373 65 n. 32, 132, 134, 135
374 75 n. 62, 1t7

In Top. Comm., ed. Wallies
8 65 D. 33, 66 n. 35, 125
9 66 D. 39
10 66 Dn. 38 and 39, 125, 133
18 66 n. 39, 126
166 68
175 68,lfJ6

AMMONIUS
In De Interp. Comm., ed. Busse
2 133
17 12 D. 10, 22 D. 64

In An. Pr. Comm., ed. Wallies
26 28 n. 4, 133
50 30 D. 20
68 2 D. 4, 12 n. 12, 64 D. 31,

68, 133, 135, 136
".Anecdota Graeca, ed. Bekker

484 132, 133, 134
485 134
489 134
840 134
842 134, 135

APoLLONms OF ALEXANDRIA
IIepi ed. Schneider and Uhlig
218 31 D. 26, 53 D. 51, 73 n. 57
219 53 n. 57
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44 nne 14 and 16, 65 D. 32,
68, 114, 116, 132

32 n. 32
134
84 nne 98 and 103

13
14
15

81

16
18
20
32
33

12

10
11

34
42
49

GELLIUS
Noctes Atticae, ed. Rolfe
II, vii 52 n. 47, 83 n. 94, 1211
V, xi 52 nne 45 and 46, 83 n. 94,

122

190
195
196-197

EPICTETUS
Diss. II, ed. Schenkl
9,8 54 n. 63, 135
19,1 38 n. 54

Enchiridion, ed. Schenkl
44 82 D. 90, 133

GALEN .
De Hipp. et Plat. Plac., ed. Miiller
VII, 3 17 D. 35

De Peccatorum Dignotione, ed. Boer
50 61 n.16

H istoria Philosopha (in DO$ographi
Graeci)

15 68,121
lnstitutio Logica, ed. Kalbfleisch
3-5 59 D. 5, 116, 134
7 13 D. 14, 117
8 53 Dn. 52 and 53, 117, 133
9 53 D. 49, 56 nne 71, 75, and

76,117,134
53 D. 52, 71 n. 55, 118, 135
54 n. 62, 56 D. 72, 86 D. 2,
118, 135

29 n.16, 53 nD. 50,51, and
55,118,134

119
69 D. 47,133
2 D. 4, 67 D. 40, 68, 119,
132, 135

68,119,135,136
133
134,135
53 D. 52,69 D. 50, 120
56 D. 74, 68, 69 n. 47, 120,
135

69 D. 47,120
65 D. 32
134

43 12 n. 9, 133, 135
45 58 n. 1, 62 n. 19, 133, 134
51 15 D. 30
55 136
57 12 n. 8, 17 n. 35, 134, 135
58 16 n. 34, 17 nne 36, 37, and

38,24 n. 73,25 D. 81, 32
ll. 33, 134, 135

60 24 n. 76
61 23 n. 69, 24 nne 74 and 77
62 12 n. 9, 133, 135
63 15 n. 30, 16 nne 32 and 33
64 17 n. 41, 25 n. 80,134
65 18 n. 46, 28 nne 8 and 9,

36 n. 46, 132
66 18 n. 47, 28 ll. 9, 132, 133
68 29 n. 16, 112, 133
69 30 n. 23, 31 nne 26 and 29,

112, 133
70 31 nne 24 and 25
71 32 n. 34, 43 n. 8, 54 nne 67

and 68, 113, 132, 134,
135

72 33 n. 36, 52 n. 42, 54 n. 61,
55 n. 69, 113, 132, 133,
135

73 60 n. 10, 77 n. 69,132, 133,
134

74 54 D. 68, 132, 133, 134
75 48 ll. 28
76 59 n. 3, 67 n. 40, 77 n. 69,

114, 133, 134, 135
77 2 ll. 4, 48 n. 29, 60 n. 9,67

n. 42,114, 132, 133, 134,
135

78 64 D. 31, 133, 135
79 60 n. 14, 61 n. 15, 67 D. 44,

69 nne 47, 48, and 50,
82 n. 87, 114, 132

80 71 nne 54 .and 55, 68, 114,
133

DIOGENES LAERTIUS
Vitae 11, ed. Cobet
111 42 n. 1

Vitae V, ed. Cobet
49 84 n. 98

Vitae VII, ed. Cobet
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224

108
109
110
111
112
113-114
115
114-117
119
124
125
128
132
143
151
152
153
154
155
215
216
217-218
223

38
70

71
73-74
79
80
88
89-90
93
94
95
96-97
98
100

Adv. Math. 'VIII, edt Mutschmann
11-13 11 nne 1 and 4, 12 n. 8, 15

D. 25, 21 n. 53, 22 D. 57,
23 D. 70, 26 D. 83, 28 n.
9, 34 D. 37, 132, 133,
134, 135, 136

132
15 n. 30, 16 D. 32, 22 nne
57 and 61, 26 D. 84, 34 n.
37

18 D. 47
18 D. 46
17 D. 41,29 n.17, 35 D. 44
11 n. 16, 16 D. 31
132,134
31 nne 26 and 27, 95, 133
29 D. 16, 95, 133 .'
17 D. 41, 29 n.17, 95
95,133
30 n. 18,96, 134
30 D.19, 96
17 nne 38 and 39, 30 D. 18,
36 D. 45

96,133, 135
43 n. 7,96, 135
96,133,134
33 D. 35, 70 D. 53,96, 132
43 D. 9, 44 n. 12, 97, 132
43 D. 3, 44 D. 14, 97, 133
44 D. 18, 97, 133
97,133
134
135
54 D. 63, 98, 132, 135, 136
54 D'. 66, 136
67 n. 41
13 D. 17
13 n.18
13 n.19.
14 n. 20
14 D. 21
14 n. 22
98
67 D. 40, 98
98
63 n. 25; 67 n. 43, 69 D. 47,
73 D. 56,98, 132, 133

69 D. 52, 68, 98

244
245

PLUTARCH
De Stoic. Repugn., edt Bernardakis
1037d 11 D. 6
1055d-e 39 n. 56,41 n. 64

SENECA
'Epistulae, edt Gummere
45,10 84 D. 98
89,17 12 D. 9
117,13 12 n. 7

SEXTUS EMPIRlOUS
Adv. Math. I, ed. Mutschmann
28 15 n.29
37 11 D. 5
132 '17 n. 35, 134
133 17 nne 36, 37, and 38, 24

n.73
155 11 D. 5

43 n. 3
Adv. Math. II, ed. Mutschmann
97 ff. 131 n. 48

Adv. Math. III, edt Mutsehmanri
16-17 44 n. 15

Adv. Math. VII, edt Mutschmann
38 ff. 35 D. 43, 132
42 136
44-45 136
243 ff. 34 n. 39, 132

XVI, viii 18 n. 46, 27 n. 1, 52 D. 48,
54 nne 59 and 64, 83 D.
94, 12e, 132, 133, 134,
135

XJlIII, ii 84 n. 102
MARTIANUS CAPELLA
Opera IV, edt Dick
414 fl. 68, 69 D. 49

ORIGEN
Contra Celsum VII, edt Koetschau
15 2 n. 4, 81 n. 84, 136

PHILOPONUS
In An. Pro Oomm., ed. Wallies
36 12'1
166 30 D. 22
169 40 D. 62
242 87 D. 5, 128, 133, 135
243 12 D. 12, 133, 134, 135,

136
68,128,119
68,le9



144 Indices
SEXTUS EMPIRICUS-(Continued) 4151£. 46 D. 21, 60 D. 7, 61 D. 17,
Adv. Math. VIII-(CQ1l,tinued) 62 D. 22, 106, 133, 135
225-226 68,98 417 90 n.17
227 67 n. 40, 68, 98 419 75 n. 63, 106
228 63 nne 25 and 26,64 n. 29, 420 106

98,132 421 60 n. 13, 76 n. 64, 106
229 77 n. 71,98, 132 422 63 n. 23
230 77 n. 71, 79 n. 79,98 423 63 n. 24
231 64 n. 31, 77 nne 71 and 76, 424 62 n. 20

98,132, 133 426-427 77 n. 70, 93,108
232-233 98 428 93,134
234 80 D. 80,98 429 67 n. 41, 82 D. 90,134
235 2 n. 4, 77 n. 71, 98, 132 430 82 D. 90
236 67 n. 40,98 431 83 n. 92
237 77 n. 71,98 432-433 83 n. 93
238 98 434 83 n. 94
240 77 n. 71, 132 440 136
244 133,135,136 443 65 nn. 33 aDd 34
245 13 n. 15, 14 n. 23,43 n. 4, 444 67 n. 41, 134

44 nne 14 and 15, 45 D. 445 83 n. 95
20,105,132 449 44n.14

246 105 466 81 n. 85, 108, 133
247 44 n.17, 105 467-469 108
248 105,134 Aav. Math. Xl, ed. Mutschmann
249 51 n. 38 8 32 D. 31
258 15 n. 27 29 17 D. 40
262 15 D. 29 187 133
264 15 n. 25 Hyp. Pyrrh. I, ed. Mutsehmann
281 81 D. 85, 105, 133 69 80 n. 82
282 51 n. 41, 105 118 34 n. 40
283-284 105 202 134
292 81 n. 85 llyp.Pgrrh.II,ed.]{utschxnann
301 58 D. 1, 133 81ft. 35 D. 43,132
302 59n.5 104 14 D. 23, 28 D • .a, 43 n. 4;··
304 133 44 D. 14, 109, 132
305 61 n.18, 133 105 109,132
306 2 n. 4, 67 D. 42, 134, 135 106 14 D. 24, 63 D. 24
311 62 n. 21 110 43 D. 3, 63 n. 24
312 63 n. 23 111 48 n. 25, 51 n. 37, 109, 133, ..
323 36 n. 47 134
332 44 n.I3, 106 112 109,133
333 44 n.14 113 59 n. 6, 76 nne 65 and 67, ,.
367 59 n. 4 91 n. 21, 93 D. 25
378 44 D. 14 114 83 n. 95
386-388 58 n. 1,133 135 58 n. 1, 110, 133, 134
411 132, 134 136 59 nD. 4 and 5, 110, 133
412 62 n. 20 137 60 n. 7, 76 n. 65, 110, 133.
413-414 67 D. 41, 134, 135, 136 138 35 D. 42, 60 D. 12, 110, 132
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Alexander of Aphrodisias. See to
Passages Cited

Ammonius. See Index to Passages Cited
Analysis of arguments: definition of, 77;
examples of, 78 ff.

Antipater of Tarsus, 65
, , Apelt, 0., 80
", Apollonius of Alexandria. See Index to

Passages Cited
Apuleius. See Index to Passages Cited
Arguments: defined, 58; elassified as
valid, invalid, true, false,
tive, 59 fl.;
fused with eonditionals, 59; valid, 60 ;

GENERAL INDEX

Basileides, 15
Bekker, 1., 102
Bias, 52
Bochenski, 1. M., iii, 3, 9, 18,' 22, 43, 69,
132

Boethius. See Index to Passages Cited

242-243 81 D. 85
244 84 n. 96

Hyp. Pyrrh. III, ed. Mutsehmann
52 134

SIMPLICIUS
In Cat. Co.mm., ed. Kalbfleiseh
11 12 Doll
36 21 D. 52
195-196 40 n. 59
403 133
406 28 n. 9, 132, 133

In 'De Caelo Comm., ed. Heiberg
236 77 n. 75, 133

Stoicorum Veterum Fragmenta
1,489 132
11,148 134,135
11,182 18 D. 47,29 n. 16,32 D. 34
11,198 28 D. 9, 36 D. 47
11,200 133
II, 202 39 n. 56
II, 43 n. 10
11,217 134
11,235 134
11,248 78 n. 78, 132, 133,134
11,259 134
11,261 134
II, 273 83 n. 95

THEMISTIUS
In.A.nPr.Comm.,ed. Wallies
91 133, 135
92 12 n. 12, 135, 136

one-premised, 64-65; syllogistic, 64;
duplieated, 66; tautologous inferences,
66; analysis of, 77 ff.

Aristotelian logie: IODg reign of, 1;
ferenees from Stoic logie, 2

Atomie proposition: definition of, 29;
three kinds of, 30

62 n. 22, 110
2 n. 4, 61 n. 18, 133, 134
60 n. 8, 76n. 66, 77 n. 70
67 D. 41, 83 Dn. 92 aDd 93,
134

67 D. 41, 83 nne 92 and 93,
134

70 D. 53,133
65 D. 31, 135
80 D. 82,83 D. 94, 134,136
82 n. 90, 133
67 D. 41,134
67 D. 44, 69 n. 46, 81 n. 86,
111

68, 73 D. 56, 132
68,111
111
82 D. 88
65 D. 33
134
133
65 D. 32, 81 n. 85
61 Do 15
133
53 D. 54, 133
82 D. 88
136
21 n. 52, 135
17 Do 38, 45 n. 19, 134
17 n. 38
31 n. 27

147

139
140
145
146

148
149
150
152-153
154
156

157
158
159
166
167
172 ff.
174-175
186
187
189
191
194
202
227
230
232
241
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Brochard, v., 15, 19
Bury, R. G., 51, 70, 71, 76, 81, 82, 84,
90-93,104,111,132

Callimachus, 42, 43
Carnap, R., 4, 11; his intension-extension
distinction compared with a similar
Stoic distinction, 19 ff.

Categories, Stoic theory of, 18
Causal proposition, defined, 55
Cherniss, H., iii
Chisholm, R., on Diodorean implication,
51

Chrysippus: life, 7; organized Stoic logic
into a calculus, 7; his par.adox about
'Dion has died,' 30; on modalities, 40-
41; on conditionals, 48; on defining
implication in terms of conjunction
and negation, 55; on canine reasoning,
80; on The Liar, 84

Church, A., 24
Cicero. See Index to Passages Cited
Class name: definition of, 17; Lekton,
intension, and sense of, 24; extension
and denotation of, 24

Cleanthes, life of, 7
Conclusion, definition of, 59
Conditionalization, principle of, 74
Conditionals: definition of, 33; Philo's
statement of truth-conditions for, 43-
44; controversy over, 43 fE.; Diodorus
Cronus on, 44 ff.; confused with argu-
ments, 59. See also Implication

Conjunction, definition of, 33, 54
Connectives: whether signs or Lekta, 29;
definition of, 32; interdefinability of,
55 ff.

Contradictories, definition of, 95
Cynics, 5

Definite proposition, definition and ex·
amples of, 30

De Lacy, P.: on Stoic categories, 18; on
uvvTJp.p.evov, 91-92

Demonstrative argument, definition of,
61

Denial, definition of, 31
Diels, H., 71, 84

Diocles Magnes, as Diogenes Laertius'
source, 1,9

Diodorus Cronus, 1, 4; life, 5-6; views
on necessity and implication, 6; on
modalities, 36 ff.; 'Master' argument.
of, 38-39; on truth·conditions for con-.
ditionals, 44 if.; his view on condition-
als related to· that of Philo, 45; rela-·
tion between his views on implication
and necessity, 46; Diodorean implica:-
tion in principle of conditionalization,·"
75. See also Chisholm, R.; Hurst, M. .

Diogenes Laertius, as a source for Stoic··
logie, 9. See also Index to Passages
Cited

Disjunction: definition of, 33; inclusive
and exclusive, 51; defined in terms of.. ·
implication and negation, 55

Double negation, definition of, 31
Duplicated argument, definition of, 66

Epietetus. See Index to Passages Cited
Epicureans, on 'truth' as a predicate
sounds, 25

Epimenides, paradox of, 84
Eubulides, author of 'The Liar, 5
Euclid of Megara, 5
Exclusive disjunction, definition of, 51-
52

Frege, G., 4, 17; his sense-denotation.
distinction compared with a similar·
Stoic distinction, 19 ff.; on condition-
als involving a quantified time-refer-:

46-47

Galen, 1, 8; as a source for Stoic logic,·,"
9; authorship of I nstitutio Logica, .'
See also Index to Passages Cited

Gellius, A. See Index to Passages Cited
Gentzen, G., 74

Handbooks, influence on tradition, 8 .
Heintz, W., 75, 103, 104, 107, 110, 111
Hicks, R. D., 3, 28, 70-72, 113
Hurst, M., on Diodorean implication, 49
tI.
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Ichthyas, head of Megarian school, 5
Imperatives, as complete Lekta, 19
Implication: strict, 47-48; defined in
terms of conjunction and negation, 55.
See also Conditionals

Inclusive disjunction, 53 ff.
Indefinite proposition, definition and ex-
amples of, 30

Individual names. See Proper names
. Inferential proposition, definition of, 54

principle of, 21
Intermediate proposition, definition and
examples of, 30

Invalid arguments, classified, 82 ff.

Jaskowski, S., 74

Kalbfleisch, K., 9, 117, 120
Kant, 1., 1
Kochalsky, A., 95, 97, 101-104, 107, 109

Langford, C. H., 47
Leibniz, G., 21, 39, 49
Lekton: definition of, 11; confusion
about, in later times, 12; dispute over
existence of, 15; as complete or de-
ficient, 16; compared with sense and
intension, 22 ff.; distinction between
that of a class name and that of a
predicate, 25

Lewis, C.!., 47, 51
Liar, The: .ascribed to Eubulides, 5;
fatal effect on Philetas of Cos, 42;
Stoic discussion of, 84

l,ukasiewicz, J.: summary of his contri-
butions to history of Stoic logic, 2-3,
29,54,64, 70, 80, 81, 88

Marhenke, P., iii
Martianus Capella. See Index to Passages
Cited

.Master, the, 38, 39
Material implication, in antiquity, 43-44
Meg.arian school, relation to Old Stoa, 5
Metarules, for analysis of arguments, 77
Molecular proposition: definition of, 29;
classification of, 33; non-truth-fune-
tiona! types of, 33

Mood. See Schema
Mutschmann, H., 95, 101-104, 107, 110,
111

Necessity: Diodorus Cronus on, 36;
Philo on, 40 ; Chrysippus on, 40-41

N definition of, 31 ; distinguished
from falsity, 65; negation sign must
be prefixed to proposition it negates,
95

Oaths, as complete Lekta, 19
Origen. See Index to Passages Cited
Orth, E., 117-120

Paradoxes, Stoic interest in, 84. See alsO'
Liar, The

Peirce, C. S., 2, 43
Peripatetics: criticism of Stoic 'dupli=
cated' arguments, 66; hostility to
Stoic logic, 86

Philetas of Cos, 42
Philo of Megara: life and views, 6; on
possibility and necessity, 40; on con-
ditionals, 43-44; his view related to
that of Diodorus, 45

Philoponus, I. See Index to Passages
Cited

Plutarch. See Index to Passages Cited
Prantl, C., 3, 9, 12, 31, 37, 51, 69, 70, 81,
86-90,93,94,117

Prayers, as complete Lekta, 19
Predicate: definition of, 17; Lekton of,
25

Premise, definition of, 59
Probability, statements of, 33
Proelus. See Index to Passages Cited,
s.v. SVF

Proper name: definition of, 17; extension
of, 23; Lekton, intension, and sense of,
23

Propositions: isomorphic to sentences,
15; definition of, 18; proof that every
proposition is true or false, 28; ex-
amples, ,28; terminology for, 28 ;
atomic and molecular, 29, 30; definite
and indefinite, 30; intermediate, ,30;
Stoics make no mention of universal
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Propositions- (Oontinued)
affirmative propositions, 32; truth of,
36; inferential, 54; eausal, 55

Questions, as complete Lekta, 18
Quine, W. V., 19, 21, 23, 74

Russell, B., 84
Riistow, A., 84, 102, 103, 110

Sehema: definition of, 67; elassified as
valid or invalid, 67

Sehmekel, A., 92
Scholz, H., 15
Schroder, E., 47
Semantics, comparison of Stoic and mod-
ern views in, 26

Seneca. See Index to Passages Cited
Sentence: Lekton, intension, and sense
of, 25; extension and denotation of,
25-26

Sextus Empiricus: life, works, merits as
a source, 8-9. See also Index to Pas-
sages Cited

Sign: definition of, 11; compared with
Zeichen and designator, 22

Signal: definition of, 13; compared with
sign, 13 if.; as commemorative or in-
dicative, 13 if.; whether a physieal
object or not, 14

Simplicius. See Index to Passages Cited
Skeptics, 86
Smith, W., 5
Stakelum, J. W., 8, 56, 80, 132
Steinthal, H., 11, 12, 17, 23, 25
Stilpo,5
Stobaeus. See Index to Passages Cited,

B.V. SVF
Stock, St. G., 42, 43
Stoic logie, completeness of, 81-82
Stoic writings, diffieulties ereated by loss
of, 8

Strict implication, aneient counterparts
of, 47-48

aVJl1]/Lp.l"oJl: always used for 'conditional'
and never for 'argument,' 43; con..
fusion about meaning of, 91

Syllogistic argument, definition of, 64

Tarski, A., 43, 74
Tautologous inference, definition of, 66
Textual difficulties: causes of, 10;
fragments dealing with
tion,76

Themistius. Bee Index to Passages Cited
Theophrastus,87
Thrasymaehus of Corinth, 5
Time·variables, in Diodorean
tions,36

Truth: Epicureans on, 25; the
senBes of, 33; of presentations, 34-35;
of arguments, 35; distinguished from
the true, 35; of propositions, 36;
arguments, 60

Truth-tables, ancient version of, 44

Undemonstrated arguments: definition
of, 63 if.; classified as simple and non-"
simple, 63; five basic types of, 67 fl.;
table showing sources for, 68; diffi..
culty about 'contradietory' and 'nega-
tion'in statements of, 72

Valid argument, definition of, 60
Verb, definition of, 17
Vieious-circle fallacy, 83

Whitehead, A. N., 84

Zeller, E., 3, 5, 7, 8, 12, 15, 16, 18, 22,
32, 37-40, 48, 64, 69, 81, 86,
93,94

Zeno: life, 6; introduction of new termi..
nology,7
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