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Alexander of Aphrodisias’ Solution to the Puzzle 
of the Two Modal Barbaras : a Semantic Approach*

Aristotle’s exposition of the two modal Barbaras in Prior Analytics, A, 9 has been 
puzzling for centuries. How can a LX-L Barbara be a valid syllogism, given that the 
hypothetical XL-L Barbara is an invalid formula ? As is well known, many logicians 
attempted to answer this question, and some claimed that Aristotle’s thesis was 
inconsistent. However things may be with respect to the Stagirite’s own thought, it 
is worthwhile to consider the series of answers which has been given to this puzzle ; 
and in this history — which is in some sense the history of the reception of Aristotle’s 
logic — a preeminent role was played by Alexander of Aphrodisias, the Interpreter 
par excellence of Aristotle’s texts in Late Antiquity. How could Alexander make sense 
of Aristotle’s controversial claim ? Could the commentator avoid the objections that 
ancient logicians moved against it ?

The attempt to answer these questions brings to light at the same time many 
aspects of Alexander’s presentation of Aristotle’s syllogistic. 

In this paper I present certain aspects of Alexander’s semantics for modal syllo-
gistic, which emerge from his commentary on Aristotle’s Prior Analytics. My claim is 
twofold : I maintain that (i) propositions which figure as premisses and conclusions 
of modal syllogisms express a connection between subject and predicate which may 
or may not vary in time, due to the particular modal operator of the proposition ; (ii) 
this temporal aspect is the counterpart of an analysis of terms, which are arranged 
in a certain modal proposition according to the kind of praedicabile which figures as 
a subject and as a predicate of the proposition. I will take into account the definition 
of contingency proposition, which may provide an ideal test case in order to verify 
my claim. My aim is to show that, endorsing the semantics which I ascribe to him, 
the commentator is able to provide a quite reasonable solution to the puzzle of the 
two modal syllogistic connections in Barbara.

My arguments will appear clearer after a brief presentation of Alexander’s core 
ideas about modal syllogistic.
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I. The structure of Alexander’s modal syllogistic

Alexander considers modal syllogistic as an extension of assertoric syllogistic. While 
assertoric syllogistic deals with assertoric propositions, modal syllogistic considers as 
premisses and conclusions both modal and non-modal propositions. Alexander had 
grouped all propositions which can figure as premisses and conclusions of a syllogism 
into three kinds, depending on the time in which it is true to say that the predicate 
holds of the subject. We therefore have :

a) necessity propositions, if the predicate always holds of the subject ;
b) contingency propositions (according to more general meaning of ‘contingency’), 
if the predicate not-always holds of the subject. Among them we find

b.1) predicative non modal propositions, if the predicate now holds of the 
subject ;
b.2) genuine contingency propositions, if the predicate not-now holds of the 
subject�.

As modal propositions are a set of propositions larger than that of predicative non 
modal propositions, but obtained from the latter by means of the addition of the modal 
operator, so also modal syllogisms are an extended class of syllogisms, obtained from 
the class of non modal syllogisms. They differ from non modal syllogisms in the same 
way as modal propositions differ from non modal predicative propositions, according 
to Alexander�. As a consequence if there would be principles of non modal syllogistic, 
by means of some additional devices it would be possible to build up modal syllogistic. 
But are there such principles or is syllogistic only a class of valid inferences, without 
any order among them ? As is well known, Aristotle introduced various methods of 
validation for syllogisms, namely use of the rules of conversion, reductio ad impossibile 
and e[kqesi~. The reduction of an incomplete syllogism, namely a syllogism either of 
the second or of the third figure, to a complete syllogism of the first figure uses con-
versions of premisses ; this method may suggest that there is a certain order at least 
among syllogistic figures. But why are syllogisms in the first figure complete and more 
fundamental than syllogisms which can be reduced to first figure syllogisms ? In other 
words : are there more basic principles in virtue of which we may build up (assertoric) 
syllogistic ? Aristotle says that a syllogism is complete because the necessity of the infer-
ence is evident. But the concept of ‘evidence’ is rather obscure in Aristotle’s thought : 
when he appeals to ‘evident’ principles, we are not told how we can grasp them : we 
only know that they cannot be derived by means of demonstration. In the same way 

� Cf. in Pr. An., pp. 25, lin. 24 - 26, lin. 22.
� Cf. in Pr. An., p. 119, lin. 9-19.
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incomplete syllogisms may be derived from complete ones by means of conversion, 
but the concept of ‘evident necessity’ of the inference is not particularly clear. Indeed 
there must be something more basic, in virtue of which first figure syllogisms were 
chosen as ‘complete’ by the Stagirite : he was aware that it could be possible to reduce 
first figure syllogisms to the other figures too (cf. Pr. An., A, 7 and A, 45). Why did he 
choose these four (and not others) as complete ?

Modern scholars have proposed different answers to this question.
Jonathan Barnes has recently pointed out that Aristotle’s syllogistic is indeed a 

quasi-axiomatic system and that it would easily fit the Aristotelian requirement for 
a science : it has some basic rules, namely principles like the so-called dictum de 
omni et de nullo, the rules of conversion, the rules for the reductio ad impossibile, 
and an object of inquiry, namely sound inferences. Now the soundness of the first 
figure syllogisms is easily proved by means of the dictum de omni et de nullo, without 
any reference to other basic principles. These syllogisms, and in particular the first 
two, to which Darii and Ferio may be reduced, can be considered quasi-axioms of 
the system�. All of these syllogisms are complete, since their validity is evident in 
virtue of the dictum. The others need auxiliary proofs in order to show that they are 
valid. Alexander proposed the same explanation when he pointed out that first-figure 
syllogisms are complete because their validity can be shown only with reference to 
the dictum de omni et de nullo (cf. in Pr. An., p. 61, lin. 3-5 : pavnte~ de; oiJ proeirhmevnoi 
tevleioi: pavnte~ ga;r tw§/ kata; panto;~ movnw/ h] kata; mhdeno;~ proscrwvmenoi, o{ ejsti keivmenon, 
fanera;n th;n sunagwgh;n e[cousin). 

Other scholars such as Joseph Bochenski thought that syllogistic was an axiomatic 
system and that Aristotle chose among many possible sets of axioms in order to build 
it up in an arbitrary way�. There is no more basic principle which explains the perfec-
tion of first figure syllogisms : they are complete only in so far as they are intuitively 
evident�. This explanation seems far from the core ideas of Alexander, whose main 

� See J. Barnes, Truth, etc., Oxford University Press, Oxford 2007, pp. 366-367 : « so Aristotle’s syl-
logistic has the structure of an axiomatized deductive science : even if, as Aristotle urges, it is not in itself 
a genuine science, it makes a good job of imitating one. The theorems, or quasi-theorems, of syllogistic 
include all the imperfect syllogisms which Aristotle considers and also the two particular perfect syl-
logisms […]. Aristotle’s predicative syllogistic is, or can be reconstructed as, an axiomatized deductive 
system the axiom (or quasi-axioms) of which are two syllogistic forms, certain principles of conversion 
and of subordination, a principle of reduction to the impossible, and a rule of exposition or ecthesis. And 
the theorems (or quasi-theorems) are certain derived principles of conversion and subordination — and 
an infinite number of syllogisms ».

� See J. Bochenski, Formale Logik, Verlag Karl Aber, Freiburg - München 1956, p. 86 : « die Syllogistik 
ist das erste uns bekannte axiomatische System, oder, genauer gesagt, die erste Klasse von solchen System : 
denn Aristoteles hat sie in mehrere Weisen axiomatisiert ».

� Cf. Bochenski, Formale Logik, p. 87 : « dies kann aber nur bedeuten : vollendete Syllogismen sind 
intuitiv evident ».
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intuition is that syllogistic has the structure of and can be exposed as an Aristotelian 
science. From Aristotle’s texts it is difficult to establish whether syllogistic can be 
accounted a science or not. Alexander, in his commentary on the Prior Analytics, de-
velops many arguments against the Stoics’ claim that logic (and therefore syllogistic) 
is a part of philosophy and maintains that it is rather an instrument of philosophy. 
But his arguments do not rule out the possibility that logic, and in particular syllo-
gistic, is a science, although there is not such an explicit claim in Alexander’s texts. 
We are faced instead with an exposition of syllogistic which is strictly connected to 
the structure of science : Alexander searches always for the principles and the rules 
from which it is possible to establish the validity of sound syllogisms and to rule out 
unsound syllogisms, and for each figure he finds properties which define it (concern-
ing for example the quantity or the quality of premisses, the position of the middle 
term etc.). This account is not particularly original in its content, but what is original 
is the way in which Alexander thought it could be expressed. Even though we cannot 
be certain that he thought that syllogistic is a science, it is likely that for Alexander it 
can be expanded in terms of an Aristotelian science.

This basic assumption is crucial in order to understand how Alexander presents 
modal syllogistic. In his commentary, modal syllogistic is a sort of extension of non-
modal predicative syllogistic, with the introduction of a modal version of the dictum 
de omni et de nullo, which is the basic principle in virtue of which it is possible to 
show the validity of sound modal syllogisms�.

�  Scholars do not agree in interpreting the so-called dictum de omni et nullo. Two interpretations have 
mainly been proposed, which I will label ‘orthodox version’ and ‘heterodox version’, following Jonathan 
Barnes (cf. his Truth, etc., pp. 386-412). The orthodox version states that if ‘A is said of all B’, then ‘there is 
no individual of which B is said that is not A’ ; the heterodox version says on the other hand that if ‘A is said 
of all B’, then ‘there is no term — of the kind of A and B — of which B is said which is not A’. In the first 
case we introduce a new predication in the dictum, namely a kind term is predicated of individuals. In the 
other case we are faced only with kind terms predicated of other kind terms. Barnes argues in his book that 
the first interpretation must be preferred, because (i) ‘Aristotle’s Greek can hardly be construed in the way 
demanded by the heterodox dictum’ and (ii) ‘the dictum is meant to offer a definition of ‘of every’ and ‘of no’, 
but it is hard to think that the definiens of ‘of every’ will also include an instance of the predication ‘of every’ 
— and this would be the case, if the dictum were heterodox (cf. Barnes, Truth, etc., p. 412). Other scholars 
have instead defended the heterodox version : among them was the late Michael Frede, who attended the John 
Locke lectures in which Barnes was explaining his reconstruction of ancient logic and during the discussion 
inspired Barnes to discuss this version of the dictum (cf. B. Morrison, Aristotle, etc., « Phronesis », 53, 2008, 
pp. 212-213). The heterodox version presents many advantages : it allows us, for example, to construct a 
semantic interpretation of Aristotle’s modal syllogistic which rejects all the syllogistic connections rejected 
by the philosopher and to validate all modal syllogisms he considers valid (cf. M. Malink, A reconstruction 
of Aristotle’s modal syllogistic, « History and Philosophy of Logic », 27, 2006, pp. 95-141 ; Malink himself 
stresses that this heterodox interpretation of the dictum is preferable, because it is open to the possibility 
of a ‘mereological’ account of the relations among terms : see on this topic M. Malink, TWI vs. TWN in Prior 
Analytics I, 1-22, « Classical Quarterly », 58, 2008, pp. 519-536, especially p. 523). All in all, the issue is rather 
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Aristotle explicitly presented the dictum only in Pr. An., A, 1, 24b28-30 : levgomen de; 
to; kata; panto;~ kathgorei§sqai, o{tan mhde;n h\/ labei§n [tou§ uJpokeimevnou] kaq∆ ou| qavteron ouj 
lecqhvsetai: kai; to; kata; mhdeno;~ wJsauvtw~ . There is no reference to a modal version of the 
dictum, which seems to work only for non-modal predicative propositions. However, 
in Pr. An., A, 8, 30a2-3 Aristotle appears to make reference to a possible extension of 
the dictum to modal syllogistic : kai; to; ejn o{lw/ ei\nai kai; to; kata; panto;~ oJmoivw~ ajpodwvsomen. 
Aristotle does not explain what such an extended version of the dictum would say, 
but according to Alexander it means that if A is said of all B necessarily, then it is not 
possible to take one of the Bs of which A is not said necessarily. Alexander believes 
that there is a translation for modal propositions in virtue of the dictum, as in the 
case of non-modal propositions.

A universal affirmative proposition such as

(a)  A is said of all B

controversial. More recently, Paolo Crivelli has cautiously argued in favor of the orthodox interpretation of 
the dictum (cf. P. Crivelli, Aristotle’s logic, in C. Shields ed., Oxford Handbook of Aristotle, Oxford University 
Press, Oxford 2012, pp. 113-149). I am inclined to agree with him, mainly because I do not see any plausible 
solution to the second objection which Barnes raises against the heterodox version. Both Morison and Ma-
link, in their attempt to solve this objection, suggest that Aristotle is merely presenting some properties of 
the dictum de omni et de nullo, but not properly proposing a definition (cf. Morrison, Aristotle, etc., p. 214 ; 
M. Malink, A non extensional notion of conversion in the Organon, « Oxford Studies in Ancient Philosophy », 
37, 2009, pp. 105-141, esp. pp. 116-117). This answer to Barnes’s remark would have been plausible, if 
Aristotle had not said, at the very beginning of Pr. An., A, 1, that he first wants to define what propositions, 
syllogisms, terms, perfection and the dictum de omni are (cf. Pr. An., A, 1, 24a11-15). After that presentation, 
the Stagirite clearly gives a definition of proposition (cf. Pr. An., A, 1, 24a16-17) and of syllogism (cf. Pr. An., 
A, 1, 24b18-20). Hence, it is reasonable to suppose, with Barnes, that Aristotle’s elucidations on the dictum de 
omni et de nullo (cf. Pr. An., A, 1, 24b28-30) are true definitions too. However things might seem with respect 
to Aristotle’s own opinions, it is worth noting that Alexander’s strategy too appears to be very similar to that 
of modern supporters of the ‘heterodox version’ of the dictum de omni. Whilst in the case of proposition (cf. 
in Pr. An., p. 10, lin. 15), syllogism (cf. in Pr. An., p. 16, lin. 24-31) and perfection (cf. in An. Pr., p. 23, lin. 
17-18) Alexander clearly says that Aristotle is expounding their definitions, the commentator remarks that 
as far as the dictum is concerned, the Stagirite « first makes clear those things and teaches us what is to be 
in a whole and what is the dictum de omni » (prw§ton tau§ta gnwvrima poiei§, kai; didavskei hJma§~, tiv mevn ejsti to; ejn 
o{lw/ ei\nai kai; to; kata; pantov~, in Pr. An., p. 24, lin. 23-24). Alexander does not explicitly speak of definitions : 
according to him, Aristotle is only presenting a clarification of what he thinks that the relation ‘to be in a 
whole’ and the dictum de omni are. And this is consistent with both readings of the dictum de omni et de 
nullo. — At this stage of the analysis I would only remark that for Alexander the dictum — however it can be 
interpreted — allows us to translate standard propositions into prosleptic ones and thus to give justifications 
of the validity of complete syllogisms. This idea was not entirely new. It is highly probable that traditional 
Aristotelianism before Alexander, as in the case of Boethos of Sidon, held that all syllogisms were valid and 
complete, because all of them were justified on the basis of the dictum de omni et de nullo : on this topic I 
take the liberty to refer to L. Gili, Boeto di Sidone e Alessandro di Afrodisia intorno alla sillogistica aristotelica, 
« Rheinisches Museum für Philologie », 154/3-4, 2011, pp. 375-397.
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can be translated, in virtue of the standard dictum de omni, into a prosleptic proposi-
tion, namely

(a’) A is said of all of which B is said.

In the same way a universal affirmative necessity proposition like

(b) A is said necessarily of all B

can be translated into prosleptic modal propositions like

(b’) A is said necessarily of all of which B is said,

(b’’) A is said necessarily of all of which B is said necessarily.

This translation-thesis, which is crucial for Alexander’s account of syllogistic, can 
be used in order to prove the validity of a sound syllogism. If we consider a non-modal 
syllogism like Barbara, we have

(1)	A  is said of all B
(2)	 B is said of all C
	 Therefore (3) A is said of all C.

How can we prove that (3) follows from (1) and (2) ? If we translate the major 
premiss into a prosleptic premiss, this is quite easy. We will have that

(1’) A is said of all of which B is said.

Since C is one of the terms of which B is said (premiss 2), (1’) says also that A is said 
of C. With the dictum de nullo it is possible to prove the validity of Celarent. From Barbara 
and Celarent it is possible to prove all the valid inferences of non-modal syllogistic.

It is plain that the extension of the dictum to modal propositions is able to provide 
a proof of the validity of syllogisms such as Barbara LLL and Celarent LLL. But it is 
more complex matter to understand which solution can be proposed for the case of 
Barbara LXL. As is well known, Aristotle maintains that a Barbara LXL syllogism is 
valid, but a Barbara XLL formula is invalid. Most logicians considered this assump-
tion puzzling and either rejected the validity of Barbara LXL (Theophrastus) or they 
considered Barbara XLL sound too (Łukasiewicz�). Only in recent times have scholars 

� Cf. J. Łukasiewicz, Aristotle’s syllogistic from the standpoint of modern formal logic, Clarendon Press, 
Oxford 1958, pp. 184-185. Hence Aristotle’s syllogistic, according to Łukasiewicz, « looks like a logical 
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such as Richard Patterson and Paul Thom tried to make sense of Aristotle’s thesis, 
presenting a particular semantics for modal propositions, which could validate Ar-
istotle’s controversial thesis.

Let us first consider Alexander’s attempt to present a solution to the problem. We 
will then examine the semantics he provides for modal propositions and we will see 
that his way out is quite similar to modern attempts to justify Aristotle’s claim.

II. How the dictum works 

Albrecht Becker first tried to explain Aristotle’s modal syllogistic with the help of 
a formalization in terms of first order modal logic�. This formalization allows us to 
make a sharp distinction between de dicto and de re modality. Becker’s claim was 
that Aristotle failed to provide a consistent modal logic, because while his laws of 
conversion for modal premisses must be interpreted as qualified by a de dicto modality, 
many modal syllogisms are sound only if the modality of the premisses is de re. I do 
not want to suggest that Becker’s claim was right, but I think that his presentation can 
help us to understand the puzzle which arises from Aristotle’s modal syllogistic. 

According to Becker’s reconstruction, a universal affirmative proposition can be 
expressed in this way :

(c) ∀x (Bx → Ax).

A necessity universal affirmative proposition can therefore be expressed in many 
ways, depending on the position of the modal operator.

If we want to consider a Barbara LXL syllogism valid, we can provide a de re 
reading of the modal operator. Thus

(1) ∀x (Bx → □⁬(Ax))
(2) ∀x (Cx → Bx)
Therefore (3) ∀x (Cx → □⁬(Ax)).

It is easy to show that such a reading rules out a syllogistic connection like Barbara 
XLL. The problem is that such a de re reading of the modal operator does not validate 
the rules of conversion of modal premisses which Aristotle expands in Pr. An., A, 3.

exercise which in spite of its seeming subtlety is full of careless mistakes and does not have any useful 
application to scientific knowledge » (ibid., p. 181).

� See A. Becker, Die aristotelische Theorie der Möglichkeitsschlüsse. Eine logisch-philologische Untersu-
chung der Kapitel 13-22 von Aristoteles’ Analytica Priora, Juncken und Dünnhaupt Verlag, Berlin 1933.
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The first of these rules concerns universal negative necessity premisses : hJ me;n ga;r 
kaqovlou sterhtikh; kaqovlou ajntistrevfei, tw§n de; katafatikw§n eJkatevra kata; mevro~. eij me;n 
ga;r ajnavgkh to; A tw§/ B mhdeni; uJpavrcei, ajnavgkh kai; to; B tw§/ A mhdeni; uJpavrcein (Pr. An., A, 
3, 25a28-31).

If we translate the rule according to Becker’s proposal, we will have the following 
statement :

(d) ∀x (Bx → ⁬□¬(Ax)) → ∀x (Ax → ⁬□¬(Bx)).

This rule has a de re reading of the modal operator and is unsound. According 
to Becker, the only way of making sense of Aristotle’s rule is to consider a de dicto 
reading of the modal operator. Thus, for example,

(d’) ⁬□(∀x (Bx → ¬Ax)) → ⁬□(∀x (Ax → ¬Bx))

is sound and can be derived from the non modal rule of conversion, by means of the 
rule of necessitation and with the distribution of the necessity operator with respect 
to the conditional�.

In this way Becker thought it was possible to show that Aristotle held conflicting 
assumptions when he wrote his modal syllogistic. Since then Aristotle’s modal syl-
logistic and in particular the case of the two Barbaras has been a puzzle which many 
scholars have tried to solve.

What is crucial for our intent is that even in Antiquity philosophers were aware 
of such a problem. The first who claimed that Aristotle’s modal syllogistic needed a 
reformulation was his own pupil Theophrastus. The philosopher of Eresus thought 
that both Barbaras were invalid, because, according to him, in order to obtain a 
necessity conclusion it would have been necessary to have two necessity premisses. 
We do not know whether Theophrastus was brought to such a criticism of his mas-
ter because he sought the difficulties of modal syllogistic as it is presented in Prior 
Analytics. My impression is that Theophrastus did not want to develop an alternative 
logic to Aristotle’s (even though the philosopher of Eresus eventually did that). I think 
that Theophrastus tried to systematize Aristotle’s system and to remain faithful to 

� In Becker’s formalization the rule of conversion for non modal universal negative proposition is the 
following one :

(e) (∀x (Bx → ¬Ax)) → (∀x (Ax → ¬Bx)).
It has been proved that the rule is sound (cf. Pr. An., A, 2, 25a15-19) and therefore we can put a neces-

sity operator before the entire rule, by the rule of necessitation :
(f) □(∀x (Bx → ¬Ax) → ∀x (Ax → ¬Bx)).
The so-called axiom K (i.e. : ‘□(a → b) → (□a → □b)’ ) allows us to distribute the necessity operator, 

with respect to the conditional. From (f), by K, we obtain (d’) and in this way we prove its soundness.
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his master. It seems likely that Theophrastus considered logic as an instrument of 
epistemology ; since Aristotle himself says in the Posterior Analytics that if we want 
to derive a necessity conclusion we need two necessity premisses, his pupil may have 
thought that the introduction of such a principle in modal syllogistic was needed in 
order to make Aristotle’s system consistent10. 

This picture seems to me more faithful to historical reality, since there is evidence 
that Theophrastus did not consider himself anything but an orthodox Aristotelian11. 
But however things are, Alexander thought that it was necessary to react against Theo-
phrastus’ objections and to establish the validity of Aristotle’s claims in Pr. An., A, 9.

Alexander wrote a booklet Peri; th§~ kata; ta;~ mivxei~ diafora§~ ’Aristothvlou~ te kai; tw§n 
eJtaivrwn auJtou§ (cf. in Pr. An., p. 125, lin. 30-31), in which he presented the solution to 
this problem and solved the objections raised by Theophrastus. Unfortunately this 
small treatise is lost12, but it is possible to have an idea of Alexander’s solution from 
his brief presentation of it in his commentary. The passage in which the commentator 
expands Aristotle’s explanation is as follows : 

aujto;~ [namely : Aristotle] me;n ou\n ejcrhvsato tw§/ kata; pantov~. ejpei; ga;r to; A kata; panto;~ tou§ 
B ejx ajnavgkh~, to; de; G uJpo; to; B ejsti kai; ti; tou§ B, ei[h a]n kai; kata; tou§ G ejx ajnavgkh~: o} ga;r kata; 
panto;~ tou§ B ejx ajnavgkh~, ka]n kata; tw§n uJpo to; B ejx ajnavgkh~ kathgoroi§to, ei[ ge to; kata; pantov~ 
ejstin, “o{tan mhde;n h\/ labei§n tou§ uJpokeimevnou kaq∆ ou| to; kathgorouvmenon ouj rjhqhvsetai”: to; de; 
G ti; tw§n B ejstiv. kai; ga;r to; kata; panto;~ ejx ajnavgkh~ oJmoivw~ lambavnetai, wJ~ proei§pen ejpi; tw§n 
ajnagkaivwn eijpw;n tov te ga;r sterhtiko;n wJsauvtw~ ajntistrevfei, kai; to; ejn o{lw/ ei\nai kai; to; kata; 
panto;~ oJmoivw~ ajpodwvsomen (in Pr. An., pp. 125, lin. 33 - 126, lin. 8).

According to Alexander Aristotle uses the dictum de omni in order to validate Bar-
bara LXL. He clearly makes reference to Aristotle’s Pr. An., A, 8, 30a2-3, in which is 
adumbrated an extension of the dictum to modal propositions. The syllogism whose 
validity we have to prove is the following :

10 I argued in favor of this interpretation in my Boeto di Sidone e Alessandro di Afrodisia intorno alla 
sillogistica aristotelica, at pp. 388-397.

11 This thesis has been maintained, for example, by Marwan Rashed : cf. M. Rashed, Essentialisme. Alexan-
dre d’Aphrodise entre logique, physique et cosmologie, de Gruyter, Berlin - New York 2007, pp. 6-16.

12 A discussion of the sources, in which pieces of doctrine presumably expanded in this booklet has 
been transmitted, may be found in K. Flannery, Ways into the logic of Alexander of Aphrodisias, Brill, 
Leiden - New York - Köln 1995, pp. 53-108. Even though I appreciate Flannery’s attempt to provide a 
reconstruction of Alexander’s doctrine, as it was expanded in his lost treatise on mixed syllogisms, I think 
that we can obtain more information from Alexander’s commentary on the Prior Analytics — surprisingly 
neglected by Flannery — in order to understand the commentator’s thought on this difficult question. See 
on this topic L. Gili, La sillogistica di Alessandro di Afrodisia. Sillogistica assertoria e sillogistica modale 
nel commento agli Analitici Primi di Aristotele, Georg Olms Verlag, Hildesheim - Zürich - New York 2011 
(Reihe : Spudasmata), pp. 219-237.
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(1) A is said of all B of necessity
(2) B is said of all C
	 Therefore (3) A is said of all C of necessity.

As we have seen, the dictum allows a translation of the premisses into prosleptic 
propositions. In this case the major premiss

(1) A is said of all B of necessity

can be translated into

(1’) A is said of necessity of all of which B is said.

This is only one of the two possible translations, as we have seen13. Since for (2) B 
is said of all C, it is possible to derive from this that A is said of necessity of all C14.

Alexander’s solution to the puzzle of the two Barbara is indeed very clever and 
in some ways echoes the subsequent explanation offered by Albrecht Becker, even 
though we do not find in Alexander’s commentary such a distinction between de dicto 
and de re modalities.

Like Becker’s solution, the one presented by Alexander is also puzzling with respect 
to the laws of conversion. We do not read, in his commentary on Pr. An., A, 3, any 
reference to the principle of the dictum and therefore it is hard to understand if the 
dictum could be applied in the case of the conversions of modal premisses.

If we again consider the conversion of universal negative necessity propositions, 
we have the following rule :

(g) If (A is said of no B of necessity), then (B is said of no A of necessity).

Translating the rule according to the modal dictum de nullo, we are faced with 
two possible translations :

13 The other possible translation is (1’’) ‘A is said of necessity of all of which B is said of necessity’. But 
this possibility is not taken into account by Alexander, and his decision is quite reasonable. If (1’’) were 
the translation of (1), the syllogism would have been unsound.

14 A similar explanation is possible if we directly refer to the possibility of translating standard propositions 
into prosleptic propositions, avoiding the use of the dictum de omni as a justification of such a translation. 
Although Alexander does not appear to think that this was Aristotle’s presentation of the solution to the 
problem, we find in his commentary that such a way out is sound for the commentator of Aphrodisias : oiJ 
dev gev fasin, o{ti, eij hJ levgousa to; kata; panto;~ tou§ B hJ aujthv ejsti th§/ legouvsh/, kaq∆ ou| panto;~ to; B, kat∆ ejkeivnou panto;~ 
to; A, wJ~ kai; aujto;~ levgei pollavki~, e[stai kai; hJ levgousa to; A kata; panto;~ tou§ B ejx ajnavgkh~ hJ aujth; th§/ legouvsh/, kaq∆ 
ou| panto;~ to; B, kata; touvtou panto;~ ejx ajnavgkh~ to; A. tou§to de; shmainouvsh~ th§~ ajnagkaiva~ kaqovlou pavntw~ ajnagkai§on 
givnetai to; sumpevrasma, ka]n uJpavrcousa lhfqh§/ hJ ejlavttwn (in Pr. An., p. 126, lin. 23-28).
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(h’) If (A is said of necessity of none of the elements of which B is said), then (B 
is said of necessity of none of the elements of which A is said) ;

(h’’) If (A is said of necessity of none of the elements of which B is said of neces-
sity), then (B is said of necessity of none of the elements of which A is said of 
necessity).

While the latter appears to be sound15, it is harder to make sense of the former, 
because there is no evident reason for the change in position of the necessity operator. 

15 In order to show the soundness of the inference of (h’’) from (g), let us recall what Alexander has in 
mind, when he speaks of the possibility of translating a proposition in its prosleptic counterpart. On the 
basis of this possibility of translations (that is granted, according to him, by the heterodox interpretation 
of the dicta), M. Malink expands the four propositions of the Aristotelian square in this way (cf. his paper 
A Non-Extensional Notion of Conversion in the Organon, pp. 117-118) :

1) AaB iff ∀X(BaX → AaX)
2) AeB iff ∀X(BaX → ¬AaX)
3) AiB iff ∃X(BaX & AaX)
4) AoB iff ∃X(BaX & ¬AaX). 

These explanations of categorical propositions are the basis upon which it is possible to establish the sound-
ness of categorical syllogistic, according to both M. Malink and Alexander (cf. in Pr. An., p. 54, lin. 6-12 : 
uJpomimnhvskei de; hJma§~, pw§~ kai; to; kata; panto;~ ajpevdwken (o{tan ga;r mhde;n h\/ labei§n tou§ uJpokeimevnou, kaq ou| to; 
kathgorouvmenon ouj rjhqhvsetai), uJpe;r tou§ ejndeivxasqai, o{ti oujdeno;~ e[xoqen ejpi; th§~ toiauvth~ sunagwghv~ creiva pro;~ to; 
fanero;n genevsqai to; ajnagkai§on, ajll∆ iJkana; ta; keivmena: to; ga;r kata; panto;~, o{ ejsti keivmenon kai; eijlhmmevnon dia; tw§n 
protavsewn, iJkano;n pro;~ th;n dei§xin th§~ sunagwgh§~. dia; tou§to kai; tevleioi oiJ ou{tw~ e[conte~ sullogismoi; kai; kurivw~ 
ajnapovdeiktoi ; Alexander states that the validity of complete syllogisms rests on the definition of the dicta ; 
and we know that it is possible to state the soundness of the whole categorical syllogistic, by assuming 
the validity of complete syllogisms and of the rules of conversions — which rest on the definitions of the 
dicta too, according to Malink). Alexander thinks that the validity of necessity syllogisms (i.e., syllogisms 
with both necessity premisses, which infer necessity conclusions) rests too on an extension of the dicta, 
in which the propositions, which figure in the dicta, have the necessity operator (cf. in Pr. An., p. 120, 
lin. 9-15 : hJ ga;r oJmoiva tw§n protavsewn sumplokh; kaq∆ e{kaston sch§ma meta; th§~ tou§ ajnagkaivou prosqhvkh~ kai; tou§~ 
ajnagkaivou~ poihvsei sullogismouv~ […] ai[tion de; touvtou, o{ti tov te kata; panto;~ kai; to; kata; mhdeno;~ oJmoivw~ kai; ejpi; 
tou§ ajnagkaivou lambavnetai, wJ~ kai; ejpi; tou§ uJpavrconto~, di∆ ou| oiJ ejn tw§/ prwvtw/ schvmati deivknutai sullogismoiv). We 
have thus to state the validity of a Barbara LLL, on the basis of a dictum de omni for necessity propositions. 
This syllogisms may be written as follows :

a) A is said of all B of necessity
b) B is said of all C of necessity
Therefore 
c) A is said of all C of necessity.
As a consequence, it is plain that a universal affirmative necessity proposition (‘A is said of all B of 

necessity’) has to be translated, according to the dictum de omni, in this way : 
(i) A is said of necessity, of all of the elements of which B is said of necessity.
Different translations would be unable to ensure the validity of a Barbara LLL. The same applies to universal 

negative propositions, which have analogous prosleptic counterparts. In Malink’s notation, we may say 
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We could easily choose the latter translation in order to make sense of modal con-
versions, but this will bring us to an inconsistent way of translating standard modal 
premisses into prosleptic modal premisses : we will choose a double modal operator 
in the translation of a rule of conversion and a single modal operator in the case of 
the translation of premisses of syllogisms like Barbara LXL. Plainly such premisses 
could not be converted, but this seems to be against Aristotle’s and Alexander’s intui-
tions. To some extent it arises again the main exegetical thesis proposed by Becker : 
in Aristotle’s Prior Analytics we have two conflicting interpretations of modalities. 
The only difference between Becker’s modern attempt and Alexander’s commentary 
is that these conflicting interpretations are expounded in different ways.

Since the point has not been explicitly discussed by Alexander, it seems difficult 
to solve this puzzle.

In my opinion there are three possible answers to this problem :
(i) it is possible to suppose that Alexander tries to avoid the problem by means of 

the ambiguity of the translation allowed by the modal dictum de omni et de nullo. If 
the dictum makes possible two translations, we will use the more suitable in each cir-
cumstance. Even though such a suggestion lacks theoretical appeal, it is plausible.

(ii) it may also be thought that Alexander simply had not in mind a possible solu-
tion to this puzzle, either because he was not aware of it, or because he thought that it 
was impossible to find a solution. In this case Alexander’s commentary would mirror 
the difficulties which can be found in the Prior Analytics.

(iii) it is also possible to think that a reasonable attempt to develop a solution to 
problems like the present one comes from Alexander’s semantics for modal proposi-
tions. Certainly there is no explicit and conscious claim in Alexander’s commentary 
about such a possible solution of many puzzles which emerge from the pages Aristotle 
devoted to modal logic. Instead we find a quite detailed semantic theory, which is able 
to give a coherent interpretation of Aristotle’s modal propositions and modal syllogisms. 
I think therefore that it is worthwhile to explore such a possible solution.

III. Alexander’s semantics : the introduction of time

As is well known, some recent reconstructions of Aristotle’s modal logic try to 
justify his claims by means of a semantic theory16. These reconstructions mainly 

1*) ⁯□AaB iff ∀X(⁯□BaX → □AaX)
2*) ⁯□AeB iff ∀X(□⁯BaX→ □¬AaX). 

To summarize, it is possible to infer (h’’) from (g) within Alexander’s logical system.
16 The first article which advanced such a proposal is to my knowledge Models for modal syllogisms, 

published by Fred Johnson in « Notre Dame Journal of Formal Logic », 30, 1989, pp. 271-284. Johnson 
provided a model theoretic semantics for the presentation of Aristotle’s modal syllogistic given by Storrs 
McCall in his book Aristotle’s modal syllogisms, North Holland, Amsterdam 1963. Johnson did not try to catch 
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refer to Aristotle’s theory of predication, as it is presented basically in the Topics. 
Alexander’s semantics at first glance appears quite different with respect to these 
modern reconstructions : he thinks indeed that modal propositions mean the time in 
which the relation between subject and predicate, as stated by the proposition, holds 
or does not hold. This is, of course, only an alternative way of providing semantics 
for Aristotle’s modal logic. There are at least two questions which can be asked from 
this quite brief introduction of the topic : does such semantics work in order to pro-
vide a consistent account of Aristotle’s modal claims ? Has this semantics a link with 
Aristotle’s theory of predication ? I maintain that both questions can be answered in 
the affirmative and I think that it is possible to argue for these claims with a close 
reading of the text in which Alexander presents his definition of contingency. The 
present and the following paragraphs are devoted to this analysis.

In Prior Analytics, A, 13 Aristotle presents his definition of contingency and makes 
some remarks on certain rules of conversion for contingency propositions. The 
definition is as follows : levgw d∆ ejndevcesqai kai; to; ejndecovmenon, ou| mh; o[nto~ ajnagkaivou, 
teqevnto~ d∆ uJpavrcein, oujde;n e[stai dia; tou§t∆ ajduvnaton (Pr. An., A, 13, 32a18-20). Modern 
scholars usually maintain that in this passage Aristotle is introducing the so-called 
‘two-sided possibility’, namely the possible which is neither impossible, nor necessary. 
Modern interpretations of Aristotle’s modal theory commonly share the idea that the 
Stagirite gave two meanings to the word ‘contingency’, namely two-sided and one-
sided possibility17. In other words, according to contemporary scholars, if we have a 
proposition a, then (i) ‘it is contingent that a’, or, in Aristotle’s language, ‘ejndevcetai 
(a)’, may have two meanings :

(i*) ◊a (one-sided possibility) ;

(i**) ◊a & ◊¬a (two sided possibility).

How is it possible to state that Aristotle distinguishes these two senses of ‘possi-
ble’ ? This assumption is indeed commonly shared by contemporary interpretations 

Aristotle’s semantic intuitions, and his paper cannot properly be considered an interpretation of Aristotle’s 
own doctrine. The scholar who mainly developed this perspective is Richard Patterson, who wrote many 
articles on Aristotle’s modal syllogistic and is the author of the book Aristotle’s modal logic. Essence and 
entailment in the Organon, Cambridge University Press, Cambridge 1995. His intuitions influenced the works 
of Paul Thom (The logic of Essentialism. An interpretation of Aristotle’s modal syllogistic, Kluwer Publishers, 
Dordrecht-Boston-London 1996) and of Marko Malink (A reconstruction of Aristotle’s modal syllogistic). 
These studies try to present a semantic theory consistent with Aristotle’s text and which can exactly capture 
Aristotle’s claims on the validity and the invalidity of all possible connections of premisses.

17 Cf. T. Ebert, U. Nortmann, Aristoteles. Analytica Priora. Buch I, Akademie Verlag, Berlin 2007, pp. 
470-471.
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of Aristotle’s syllogistic, and thus it is worth looking at which passages scholars do 
refer, in order to maintain a view in some sense opposite to the one of Alexander. As 
we have cursorily seen18, Alexander thinks that Aristotle expands three senses of the 
terms ‘ejndecovmenon’/‘ejndevcesqai’ in Pr. An., A, 3, 25a37-39 (pollacw§~ levgetai to; ejndevce-
sqai (kai; ga;r to; ajnagkai§on kai; to; mh; ajnagkai§on kai; to; duvnaton ejndevcesqai levgomen)) : a) 
‘ejndecovmenon’/‘ejndevcesqai’ as ‘necessary’ ; b) ‘ejndecovmenon’/‘ejndevcesqai’ as merely assertive 
— namely, a sense which may be added to a proposition which says that something is 
the case, without changing the proposition’s truth value ; c) ‘ejndecovmenon’/‘ejndevcesqai’ 
as possible. It is perhaps surprising to note that contemporary scholars, while expound-
ing this very passage, tend to suggest something which is not sharply different from 
Alexander’s explanation. David W. Ross, for example, says that « at first sight it looks 
as if he [scilicet : Aristotle] distinguished three senses, to; ajnagkai§on, to; mh; ajnagkai§on, to; 
duvnaton » ; certainly Ross adds — departing from Alexander’s view — that « these are 
plainly not three senses of ejndecovmenon, which could not be said ever to mean either 
‘necessary’ or ‘not necessary’. He can only mean that there are three kinds of case to 
which ejndecovmenon can be applied. When he [scilicet : Aristotle] says to; ajnagkai§on ejndevce-
sqai levgomen, he clearly means that that which is necessary may a fortiori be said to be 
possible »19. Analogously T. Ebert and U. Nortmann think that « Aristoteles drei Fälle vor 
Augen hat, in denen Möglichkeitsaussagen wahr sein können, und daß er an dieser 
Stelle nicht verschiedene Sinne von ,können‘ (ejndevcesqai) bzw. ,möglich(erweise)‘ 
unterscheiden will. Denn er kann nicht behaupten wollen, daß das Wort ‚notwendig‘ 
einen der Sinne von ,möglich‘ abdecke. Plausibel ist es dagegen zu sagen, daß in 
jedem Fall, in dem etwas sogar notwendigerweise der Fall ist (oder eine Eigenschaft 
irgendeinem Ding notwendigerweise zukommt), das Betreffende auch möglicherweise 
ist (oder zukommt), die entsprechende Möglichkeitsasussage also wahr ist »20. Both 
the commentaries by Ross and by Ebert and Nortmann follow thus a similar line 
of thought : they suggest that, prima facie, Aristotle seems not to endorse different 
senses of the terms ‘ejndecovmenon’/‘ejndevcesqai’ in Pr. An., A, 3, 25a37-39, but that he 
merely wants to state that these terms may be applied to necessity proposition, or 
to non necessary states of affairs, or to genuinely possible states of affairs. Hence, it 
seems that the only difference with Alexander’s interpretation lays in the fact that, 
according to the commentator of Aphrodisias, these three possible applications of 
the term ‘ejndevcesqai’ to a proposition are in fact different senses of the term itself. I 
think indeed that the textual evidence could hardly support a different interpretation 
— namely, an interpretation according to which also for Alexander there is only one 
sense of ‘ejndevcesqai’, and this sense is applied to different kinds of proposition. The 

18 A more detailed demonstration of this claim may be found in Gili, La sillogistica di Alessandro di 
Afrodisia, pp. 145-150 ; cf. also pp. 239-244.

19 W. D. Ross ed., Aristotle’s Prior and Posterior Analytics, Clarendon Press, Oxford 1949, p. 295.
20 Ebert, Nortmann, Aristoteles. Analytica Priora. Buch I, p. 267.
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commentator says that the term ‘ejndecovmenon’ is homonymous21, and, according to 
Aristotle, homonyms have various meanings22 ; furthermore, Alexander specifies that, 
inasmuch as necessity and categorical propositions are considered, if they are said to 
be contingent, one must remember that this way of saying is only a label — and thus, 
has to recall what these ‘contingency’ propositions really mean, namely necessity or 
categorical propositions23 : it is thus plain that, according to Alexander, Aristotle is 
not saying that if a proposition is a necessity, or a categorical proposition, then it is 
a fortiori a contingency proposition (as D. W. Ross would have suggested) ; the com-
mentator rather thinks that if a proposition, which is said to be a contingency one, 
turns to be identical with a necessity, or with a categorical proposition, then in this 
case ‘contingency’ must be understood as a label, which refers to something else. In 
other words, the proper meaning of the label ‘it is contingent that (x)’ (ejndevcesqai [x]) 
appears to be either ‘it is necessary that (x)’, or ‘(x) is the case’ (where ‘x’ is a proposi-
tion without any modal operator).

However, modern commentators add that de facto Aristotle has two senses of con-
tingency in mind, when he writes Pr. An., A, 3, namely one-sided possibility (which D. 
W. Ross labels as ‘the possible’), and two-sided possibility (or ‘the contingent’ in D. W. 
Ross’s words)24. They make this claim basically because it is necessary to use rules of 
conversion of both sorts of contingency propositions in order to prove the validity of 
modal syllogisms. It is plain, for example, that every proof by reductio ad absurdum 
within apodeictic syllogistic (namely, syllogisms with both necessity premisses and 
necessity conclusion) rests on auxiliary syllogisms for proving the absurd with at least 
a one-sided possibility premiss. It is true that Aristotle avoids this solution — because 
he does not want to justify the validity of apodeictic syllogistic on the basis of what 
has not already expounded by him, namely syllogisms with contingency premisses. 
However, since these auxiliary syllogisms could theoretically be introduced, we are 
entitled to think that Aristotle certainly uses a notion of one-sided possibility. And, 

21 Cf. in Pr. An., p. 37, lin. 28.
22 Cf. Aristotle, Categories, 1, 1a1-4.
23 Cf. in Pr. An., p. 38, lin. 30-35 : ajll∆ o{sa me;n ajnagkaivw~ mh; uJpavrconta uJpo; tou§ ejndevcesqai shmaivnetai, h] o{sa 

mh; ejx ajnavgkh~ uJpavrconta […], ta; me;n touvtwn shmantika; ejndecovmena oJmoivw~ ajntistrevfei eijkovtw~: oujde;n ga;r a[llo h] 
ojnovmato~ uJpallagh; gevgonen uJp∆ aujtw§n, ta; de; shmainovmena taujtav ejsti toi§~  fqavnousi dedei§cqai.

24 See also Ebert, Nortmann, Aristoteles. Analytica Priora. Buch I, p. 269 : « zu Beginn haben wir die 
Annahme geäußert, Aristoteles wolle (noch) nicht verschiedene Sinne von ejndevcesqai unterscheiden. Der 
weitere Verlauf des Gedankenganges des Kapitel zeigt dann aber, daß Aristoteles schließlich einen Sinn 
von Möglichkeitsausdrücken, nach dem diese sich auf das einseitig Mögliche beziehen (also auf Fälle der 
ersten beiden eingangs unterschiedenen Arten), abheben möchte gegenüber einem anderen Sinn, dem 
Kontingenzsinn (womit die dritte Art von Fällen abgedeckt ist) ». Ross makes similar claims. The idea of 
these commentators is that Aristotle outlines the rules of conversions for contingency propositions, while 
he has in mind one-sided possibility — and, however, the Stagirite wants to apply the same rules to two-
sided possibility propositions.
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alongside with this notion, he introduces two-sided possibility in Pr. An., A, 13, as 
all scholars are open to admit. Since Aristotle speaks of rules of conversion for all 
the types of propositions he is going to deal with in the exposition of the system (Pr. 
An., A, 4-22), it is reasonable to expect a description of the rules of conversion for 
both sorts of contingency propositions. Now, there is no passage but Pr. An., A, 3 in 
which these rules could be found, and thus it must be urged that the Stagirite has 
in mind both senses of contingency when he speaks of conversions of contingency 
propositions — and this is the interpretative framework of distinguished scholars like 
D. W. Ross, T. Ebert and U. Nortmann. What is problematic in this picture is that 
Aristotle does not explicitly introduce these different senses of contingency. Even if 
the first sort (one-sided possibility) seems to be referred to by speaking of what is ‘not 
necessary’ (cf. Pr. An., A, 3, 25a37-38), two-sided possibility has still to be defined, 
though, as we have seen, it seems reasonable to assume that in Pr. An., A, 3 we find 
the rules of conversion for two-sided possibility propositions as well. As we stated 
above, a good and straightforward definition says that this sort of possible is what 
is neither necessary, nor impossible, and similar definition is that of Pr. An., A, 13, 
32a18-20, according to modern scholars25 : here Aristotle says that it is possible what 
is not necessary, and what, if it is the case, has no impossible consequences. Now, if 
X entails something impossible, X must also be impossible. In other words, in Pr. An., 
A, 13, 32a18-20 Aristotle suggests that the possible is what is neither necessary, nor 
impossible — and this is indeed two-sided possibility. In this way modern scholars 
holds both that (a) the Stagirite speaks of the two sorts of contingency, and (b) that 
he gives rules of conversion for both groups of propositions, in order to employ them 
in his modal system.

Which is Alexander’s position ? I have tried to make clear the similarities with 
modern interpretations, but I think also that we could point at a major discrepancy 
between his picture and our reading of Aristotle’s text : Alexander seems to be not aware 
of the distinction among one-sided and two-sided possibility. Or, better perhaps, he 
has a distinction as clear and explicit as the one we can find in Aristotle’s text ; there 
is indeed no passage in which the distinction is explicitly stated, though, however, it 
could be argued that the distinction is at work in Alexander’s commentary as well ; 
and, above all, the commentator shares the idea that contingency has a univocal 
meaning (which pretends to embrace both one-sided and two-sided possibility, as I 
will expound in what follows).

25 Cf. Ross, Aristotle’s Prior and Posterior Analytics, p. 327 ; Ebert, Nortmann, Aristoteles. Analytica 
Priora. Buch I, pp. 470-471 ; A. Rini, Aristotle’s modal proofs. Prior Analytics A, 8-22 in predicate logic, 
Springer, Dordrecht - Heidelberg - London - New York 2011, p. 119. For an evaluation of this last attempt 
at reconstructing Aristotle’s syllogistic from the standpoint of first order logic see my review of Rini’s book, 
in « Ancient Philosophy », 32/1, 2012, pp. 206-211.
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First, it is worth noting that Alexander has clear in mind that if a proposition X 
entails something impossible, then X is impossible too : w|/ ga;r ajduvnatovn ti uJpoteqevnti 
e{petai, ajduvnaton tou§to (in Pr. An., p. 157, lin. 7). It is thus evident that Alexander has 
all the elements for claiming that, in Pr. An., A, 13, 32a18-20, we have a definition 
of two-sided possibility. To what extent does he develop this thought ? If two-sided 
possibility is generically expanded as the possibility for a given subject of having 
and of not having a certain property, then Alexander without doubt holds that this 
account is a proper explanation of what Aristotle has in mind. However, if we trace 
a distinction among two-sided and one-sided possibility, by means of the recourse to 
a transcription of these ideas in lower predicate logic26, then it is necessary to make 
a sharp distinction among the two notions — and Alexander will probably not follow 
us in this attempt. But if it is illegitimate to translate his notion of contingency, by 
saying that if (i) ‘it is contingent that a’, then (i*) ◊a & ◊¬a, he certainly thinks that 
the possible of An. Pr., A, 13, 32a18-20 describes the possibility of having and not 
having a property. By doing so, however, Alexander has to face still this alternative : 
either (a) he claims that there is only one sense of contingency — and this is the sense 
of two-sided possibility, which we have outlined — and this only sense is the third 
genuine sense of contingency, of which Aristotle speaks in An. Pr., A, 3 (the first two 
senses being the necessary and the existent), or (b) he admits (at least implicitly) two 

26 This attempt cannot be considered in any way ‘old fashioned’, though it certainly owes its widespread 
popularity to scholars like A. Becker and J. Łukasiewicz, whose main works on Aristotle’s syllogistic ap-
peared in 1933 (Becker’s Die aristotelische Theorie der Möglichkeitsschlüsse) and in 1957 (first edition of 
Łukasiewicz’s Aristotle’s syllogistic from the standpoint of modern formal logic). Even though in the last two 
decades we had various attempts at providing logical reconstructions of Aristotle’s syllogistic, without the 
employment of first order logic, it must be noticed that some scholars still use this ‘classical’ tool : among 
them we may recall the works by U. Nortmann (Modale Syllogismen, mögliche Welten, Essentialismus : eine 
Analyse der aristotelischen Modallogik, de Gruyter, Berlin-New York 1996), by K. J. Schmidt (Die modale 
Syllogistik des Aristoteles. Eine modal-prädikatenlogische Interpretation, Mentis Verlag, Paderborn 2000), 
and by A. Rini (Aristotle’s modal proofs). With respect to the problem I am dealing with, the advantage of 
this tool is that it shows in a crystal-clear way the impossibility of considering a contingency proposition 
alternatively either a two-sided possibility, or a one-sided possibility proposition in every occurrence. For 
example, it is evident that a necessity proposition a entails ◊a, but it cannot entail (◊a & ◊¬a). I think that 
we should avoid this transcription into the lower predicate calculus of Alexander’s modal ideas for two 
reason : (a) if I am right in claiming that Alexander thinks that there is only a genuine sense of contingency, 
which embraces both two-sided and one-sided possibility, then the assumption of first-order modal logic 
as a key for understanding the commentator’s ideas will lead us to an inconsistency ; I am not claiming 
that Alexander’s theory is perfectly sound, but I would rather explore the way in which he could have de-
fended his claim about the uniqueness of the sense of contingency ; and (b), more importantly, Alexander 
never explicitly states a distinction between the two senses, and thus it seems reasonable to avoid a tool 
which would lead us immediately to such a distinction. I am aware that it is rather difficult to avoid such 
a distinction among the two senses, even if we do not adopt any lower predicate logic transcription : what 
I am suggesting is rather that Alexander may underestimate the need for a distinction, since he does not 
work with formalization as clear as that of modern logic textbooks.
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senses of contingency : one-sided possibility (which was outlined in An. Pr., A, 3), and 
two-sided possibility. Both alternatives are problematic for him. 

(a) With respect to the first, it is hard seeing how it could be interpreted as two-
sided possibility the description of genuine contingency, that he gives in his general 
scheme of modal propositions : here he says that, among the propositions which are 
not necessity propositions, namely propositions in which the predicate holds not at 
every instant of time of the subject, we find genuine contingency propositions, which 
are distinguished from categorical propositions in this way : 

eij de; mh; uJpavrcoi ejpi; tou§ parovnto~ to; kathgorouvmenon tw§/ uJpokeimevnw/ dunavmenon aujtw§/ uJpavrcein 
kai; ou{tw~, wJ~ dunavmenon, lambavnoito, ejndecomevnh katafatikh; ajlhqh;~ hJ provtasi~ (in Pr. An., p. 
26, lin. 10-12) ; e[ti ejpei; pa§n to; uJpavrcon tini; h] ajcwvriston aujtou§ ejsti kai; kaq∆ auJto; uJpavrcon, h] 
cwristovn, eij me;n ajcwvriston h\n, hJ tou§to dhlou§sa provtasi~ ajnagkaiva, eij de; cwristovn, ejndecomevnh, 
h|~ hJ me;n to; paro;n h]dh dhlou§sa uJpavrcousa, hJ de; to; kecwrismevnon h] to; mhvpw paro;n oi|ovn te de; 
upavrxai ejndecomevnh ijdivw~ (ibid., p. 26, lin. 18-22). 

Genuine contingency propositions are propositions whose predicate may hold of 
the subject, namely whose predicate does not yet hold of the subject, but will hold in 
a future instant of time.

There is no reference to the possibility for the predicate of not holding of the sub-
ject, and thus it seems reasonable to infer that Alexander is working in this passage 
with a one-sided notion of possibility. 

(b) Should we hence posit that he knows both senses, even though he avoided any 
explicit distinction among them ? Even this proposal should be rejected. Alexander 
indeed clearly identifies the sense of ejndecovmenon outlined in in Pr. An., p. 26, lin. 10-
12, with the sense defined by Aristotle in Pr. An., A, 13, 32a18-20. The commentator 
indeed thinks that Aristotle in this latter passage wants to state a univocal meaning 
of the term ‘ejndecovmenon’. There are at least two reasons that underline this : (i) first, 
Alexander presented Aristotle’s first exposition of the ‘contingent’ in the Prior Analytics 
(cf. Pr. An., A, 3, 25 a38-39) as a rough meaning, which can be applied to necessity 
propositions, to non-modal assertoric propositions and to genuine contingency propo-
sitions ; the proper meaning of the term was still awaited by the reader of Alexander’s 
commentary ; (ii) furthermore Alexander says that Aristotle is giving a proper defini-
tion of the term — thus, the definiendum cannot be taken as homonymous. Now, for 
the commentator, Aristotle is saying that what is contingent is something which is 
neither necessary, nor actually existent, but if one posits that it is the case, nothing 
impossible would follow from that assumption. With this paraphrase of Aristotle’s 
definition, Alexander removes two of the three meanings to which the generic con-
tingent outlined in Pr. An., A, 3, 25a38-39 could apply, namely the necessary and the 
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existent27 ; in other words, Alexander does not think that the definition says that it is 
contingent what is neither necessary, nor impossibile ; the first elements of the definition 
of ‘contingent’ are rather aimed to distinguish it from the necessary and the existent. 
And this perfectly fits with his general scheme of modal propositions, where genuine 
contingency is distinguished from both necessity and actual existence.

As we have seen, since a necessity proposition states that the predicate always holds 
of the subject, the contingency proposition will state that it not always holds. But when 
does it hold ? Certainly not now, because the contingent is different from the actually 
existent, and only the latter designates that the predicate holds now of the subject. This 
assumption clearly restates the semantic account of propositions given in in Pr. An., pp. 
25, lin. 24 - 26, lin. 22. Alexander finds a confirmation of such an account in the rules of 
conversion proper to modal contingency proposition, which allow the conversion from 
affirmative into negative and vice versa. Aristotle discusses these rules in Prior Analytics, 
A, 13, 32a29-b3 : since contingency propositions are not necessity propositions, if it is 
contingent that A holds of B, then it is also contingent that A does not hold of B. It is 
worthwhile to notice that such rules were not accepted by Theophrastus and his disciples. 
The concept of contingency they had in mind was probably that of one-sided possibility, 
which indeed does not allow such conversions. Alexander’s claim is on the other hand that 
if Theophrastus had had a better understanding of the definition of contingency, he would 
certainly have agreed with his master with regard to these rules of conversion28. The thesis 
that Theophrastus’ account of contingency, namely one-sided possibility, cannot explain 
the Aristotelian rules of conversion for contingency propositions is straightforwardly 
correct ; but the endorsement of such a claim would imply that, according to Alexander, 
contingency must be understood in terms of two-sided possibility. And indeed I think that 
he had such an intuition, even though he expressed it in a way that may appear quite odd 
to our understanding. According to him a proposition like

(a) it is contingent that B belongs to A

means that there will be an instant of time t in the future in which B actually belongs 
to A. But since in the future there will also be instants in which B actually does not 
belong to A, it is also possible to say that now, namely when (a) is uttered, it is pos-
sible either that B belongs to A, or that B does not belong to A.

27 Cf. in Pr. An., p. 156, lin. 21-29 : to; ga;r mh; o]n oujd∆ ajnagkai§on, ouj mh;n to; mh; ajnagkai§on h]dh kai; mh; o[n. h] 
ajmfovtera ajpevfhse tou§ ejndecomevnou, kai; to; ajnagkai§on kai; to; uJpavrcon, to; me;n ajnagkai§on dia; tou§ eijpei§n ou| mh; o[nto~ 
ajnagkaivou, to; d∆ uJpavrcon dia; tou§ teqevnto~ d∆ uJpavrcein: to; ga;r teqevnto~ ajpevfhsen aujtou§ kai; to; uJpavrcon. h] dia; tou§ 
eijpei§n ou| mh; o[nto~ ajnagkaivou ajpevfhsen aujtou§ kai; to; uJpavrcon: kathgorei§tai ga;r kat∆ aujto;n kai; kata; tou§ uJpavrconto~ 
to; ajnagkai§on: to; ga;r uJpavrcon tini; ajnagkai§on uJpavrcein aujtw§/, e]st∆ a]n uJpavrch/.

28 See for example Physics, A, 7 ; Metaphysics, Λ, 2-3.
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According to Alexander, this is the core reason which grants the soundness of the 
rules of conversion for contingency proposition. It is philosophically worthwhile to 
notice that Alexander believed that these propositions, in which contingency is ex-
plained in terms of two-sided possibility, are employable in order to give an account 
of natural changes. Change is explained by Aristotle in terms of a subject which is 
without a certain form, and which acquires this form at the end of the process29. Ac-
cording to Alexander this process can be accounted for with a contingency proposition 
of the type of (a), in which B is the form acquired at the end of the process and A is the 
subject of it. Contingency, which in this case too appears to be two-sided possibility, 
explains the fact that at certain instants A is without the form B and in other instants, 
such as at the end of the process of change, A has the form B30. 

These considerations may bring us to see a possible solution of the unsatisfactory 
alternative we had to face above. As I said, Alexander must have worked with a notion 
of one-sided possibility too, but he does not distinguish it from two sided possibility. 
Presumably, this is possible because of this reason : if we have a proposition like

(i) it is contingent that P belongs to S,

then, according to what we have stated above, it must be thought that P does not hold 
of S at the present time tp, but that it will hold of it in a future instant tn(n>p). However, 
there will also be future instants of time, different from tn (we can label them tm (m>p m≠n)), 
in which P does not belong to S. Thus, it is right to say that S, at the present instant of 
time, may have the property P (one-sided possibility). But if we take into considera-
tion the instants of time tm, then we may also say that S may have, and may not have 
the property P (two-sided possibility). In other words, in Alexander semantics it is 
reasonable to suppose that there are states of affair (we could name contingent facts 
or events), which may be described either by two-sided possibility propositions, or 
by one-sided possibility propositions. All in all, when Alexander defines contingency, 
he rather intends to speak of these contingent facts or events, and not of proposi-
tions that describe them. Indeed, if we take that he is actually defining propositions, 
we are not only faced with an ambiguous use of the terms ‘ejndecovmenon’ and ‘dunatovn’ 
(this happens in Aristotle’s text too), but we have also the undesired consequence of 
having a definition, which is explicitly said to be the only and univocal description 
of what is intended with the terms ‘ejndecovmenon’ and ‘dunatovn’ in all their occurrences 
within the whole syllogistic. Hence, I think that it is more economic to suggest that 
Alexander has in mind contingent states of affairs, when he describes contingency in 
terms of both one-sided, and two-sided possibility, though he wants to give a univo-

29 Cf. in Pr. An., p. 160, lin. 26-28.	
30 See his Quaestiones, I, 19 and II, 15.
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cal meaning of genuine contingency. Contingency, indeed, is employed in physical 
description of natural processes.

In the fifth section of this paper I shall argue that Alexander’s temporal semantics 
is the counterpart of his theory of description of natural processes. Hence modal 
propositions are employable in order to describe such processes.

IV. A puzzle about Alexander’s temporal semantics : stochastic modalities

In order to analyze the relationship between Alexander’s temporal semantics for 
modal propositions and his theory of predication, it may be useful to consider a puz-
zle which arises at this stage of our inquiry. So far we have stated that for Alexander 
a contingency proposition of the structure ‘A is contingently B’ means that there will 
be an instant of time in which it will be true that A is B. Even though this is still a 
rough picture of Alexander’s conception, one could ascribe to the commentator the 
endorsement of the so-called ‘principle of plenitude’. It is an object of dispute whether 
Aristotle held such assumption. Despite the famous claim made by J. Hintikka31, 
it is not certain that Aristotle believed that every possibility would be actualized. 
Furthermore this thesis apparently supports determinism, and Aristotle’s discussion 
against the Megarians seems to imply that the Stagirite was in no way a determinist 
philosopher32. The same problems arise for Alexander, whose philosophy was intended 
to be a faithful explanation and systematization of Aristotle’s thought33. In particular, 
Alexander also faced the determinism of Stoic philosophers, and he argued in many 
texts that events are not predetermined : if there is something which governs the course 
of events, this is nature, and nature is indeed what mythology called fate34.

I think that the comparison with Stoic and Megaric doctrines led Alexander to a 
redefinition of contingency, which softens his sharp division of propositions according 

31 Cf. his Time and necessity. Studies in Aristotle’s theory of modality, Clarendon Press, Oxford 1974, 
in particular p. 28ff.

32 See Aristotle, Met., Q, 3-4. Hintikka maintains that these rather complex passages support his 
interpretation (see for example J. Hintikka, Aristotle on the realization of possibility in time, in S. Knuuttila 
ed., Reforging the great chain of being. Studies of the history of modal theories, Kluwer Academic Publishers, 
Dordrecht 1981, p. 63).

33 On Alexander’s rejection of determinism see R. Sharples, Determinism, responsibility and chance, in P. 
Moraux ed., Der Aristotelismus bei den Griechen. Von Andronikos bis Alexander von Aphrodisias. Dritter Band : 
Alexander von Aphrodisias, de Gruyter, Berlin - New York 2001, pp. 513-592 ; B. Strobel, Zur Konzeption von 
to; ejf∆ hJmi§n bei Alexander von Aphrodisias, in J. Müller, R. Hofmeister Pich eds., Wille und Handlung in der 
Philosophie der Kaiserzeit und Spätantike, de Gruyter, Berlin - New York 2010, pp. 131-174. For a different 
reading of Alexander’s opinions on determinism see D. Frede, The dramatization of determinism : Alexander 
of Aphrodisias’ De fato, « Phronesis », 27, 1982, pp. 276-298 : according to D. Frede, Alexander develops « a 
kind of compatibilist position of his own » (p. 287) among determinism and human free will.

34 As is well known, this is the core thesis which Alexander defends in his De fato.
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to their realization in different instants of time35. Such a redefinition can be found 
in a digression of the commentary on Pr. An., A, 15 : after having pointed out that 
contingency either has the definition given by Aristotle in Pr. An., A, 13, 32a18-20 or 
means the same as necessity, Alexander observes that other philosophers also pre-
sented different accounts of contingency36. Among them, Diodorus Chronos presented 
a sense of contingency which is not the proper one, in Aristotelian terms, but rather 
the contingency which has the necessity of what is the case. Diodorus indeed said that 
the possible is what either is or will be (duvnatai levgein kai; peri; tw§n Dunatw§n, tou§ te, o} 
Diodwvreion levgetai, o} h] e[stin h] e[stai, in Pr. An., pp. 183, lin. 34 - 184, lin. 1)37. This defini-
tion could be applied also to Alexander’s notion of the possible, insofar as he roughly 
presented it. And indeed what is surprising is that the commentator does not directly 
criticize Diodorus’ account, but he puts alongside it Philo’s definition of the possible, 
which seems guided by an opposite conception. While for Diodorus the possible can-
not fail to be realized, Philo thinks that not only may what is possible not happen, but 
also that there is no natural cause that makes its realization likely : the ‘possible’ for 
Philo is what can be predicated of a certain subject in virtue of the terms themselves 
(oJmoivw~ kai; peri; tou§ kata; Fivlwna: h\n de; tou§to to; kata; filh;n legovmenon th;n ejpithdeiovthta 
tou§ uJpokeimevnou, ka]n uJpov tino~ e[zwqen ajnagkaivou h\/ genevsqai kekwlumevnon, in Pr. An., p. 
184, lin. 6-8). If Diodorus is determinist and in this sense develops a thesis not com-
patible with Alexander’s philosophy, Philo too presents a theory which cannot satisfy 
the commentator, because contingency propositions are not suitable for expressing 
natural processes in Philo’s view. According to Alexander, Philo is right in saying 
that what is possible could fail to be actualized, but such a failure must be explained 
with the introduction of an external obstacle. Since what is contingent is a natural 
process for Alexander, if there are no external causes which prevent the actualization 
of the contingent, and if all the natural causes of this natural process are enabled to 
cause it, what is contingent will be actually existent at a certain instant in the future. 
On this basis, Alexander concludes that Aristotle’s (and his own) definition of con-
tingency must be regarded as something halfway between the opposite and extreme 

35 Cf. in Pr. An., pp. 25, lin. 24 - 26, lin. 22.
36 Cf. in Pr. An., p. 183, lin. 29-33 : To; de; kai; oJsakw§~ a[llw~ levgetai to; dunatovn: ejn a{pasi ga;r oJmoivw~ e{xei 

duvnatai me;n levgesqai kai; ejpi; tou§ wJ~ ejpi; to; plei§ston kai; tou§ ajorivstou kai; tou§ ejp∆ e[latton, o} h\n uJpo; to; ejn genevsei 
dunatovn, h] kai; ejpi; tou§ ajnagkaivou, eij ei[h provteron to; dunato;n to; wJ~ ajlhqe;~ eijlhfwv~: h] eij tovte to; ajnagkai§on e[labe, 
nu§n a]n to; ajlhqe;~ levgoi.

37 Severinus Boethius presents the same description of Diodorus’ account of the possible : « Diodorus 
possibile esse determinat, quod aut est aut erit ; inpossibile, quod cum falsus sit, non erit verum ; neces-
sarium, quod cum verum sit, non erit falsum ; non necessarium quod aut iam est aut erit falsum » (In Arist. 
De Interpretatione II, ed. C. Meiser, Teubner, Leipzig 1880, p. 234, lin. 22-26). In general for an accurate 
presentation of Diodorus’ definition of the ‘possible’ see S. Bobzien, Determinism and freedom in Stoic 
philosophy, Clarendon Press, Oxford 1998, pp. 97-112.
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definitions given by Diodorus and Philo : w|n ejsti metaxu; to; uJp∆ ’Aristotevlou~ legovmenon: 
dunato;n ga;r kai; to; oi|ovn te genevsqai ajkwvluton o[n, ka]n mh; gevnhtai (in Pr. An., p. 184, lin. 
10-12). The introduction of the specification ‘ajkwvluton o[n’ redefines the contingency 
in a way which avoids the endorsement of the principle of plenitude. Modalities are 
definitely not stochastic for Alexander, although certain texts apparently support this 
idea, since the specification ‘ajkwvluton o[n’ is implicit in the majority of cases. 

Now it is possible to ask what can be prohibited so that it fails to be actualized. The 
answer at this stage is clear : only natural changes can fail to be actualized, because 
of the intervention of certain external causes which prohibit the process.

V. Alexander’s general solution of the puzzle : the theory of predicables 

After having presented his general definition of contingency, Aristotle specifies that 
contingency may be understood in two ways : Diwrismevnwn de; touvtwn pavlin levgwmen o{ti 
to; ejndevcesqai kata; duvo levgetai trovpou~, e{na me;n to; wJ~ ejpi; to; polu; givnesqai kai; dialeivpein 
to; ajnagkai§on […] a[llon de; to; ajovriston (Pr. An., A, 13, 32b4-10). Commenting on this 
passage, Alexander is able to outline his theory of predication more clearly.

(i) The first meaning of ‘contingency’ refers to what is natural and happens in 
most cases : indeed, what is natural sometimes fails to happen, although it happens 
in most cases (toiau§tav ejsti ta; fuvsei ginovmena, a} oujk ejx ajnavgkh~ me;n givnetai tw§/ ejpi; tinw§n 
sumpivptein pote; kai; mh; ou{tw~, ouj mh;n ajll∆ wJ~ ejpi; to; polu; givnetai, in Pr. An., p. 162, lin. 4-6). 
This interpretation of Aristotle’s text is based on the general account that Alexander 
gives of natural phenomena and of the processes of generation and corruption in the 
sublunar world. In this world only the species are eternal, whereas individuals which 
fall under them change and are governed by the ‘provnoia’. And ‘provnoia’ acts with the 
mediation of the causal influence of the celestial bodies38. These individuals are the 
subjects of contingency propositions which express something which happens in 
most cases and by nature. According to Alexander there are two reasons why what 
happens by nature is not necessary and hence sometimes fails to be actualized. (a) 
The first reason is that what happens by nature is not eternal. Since for Alexander if 
something is necessary, it is always true39, what happens by nature cannot be neces-
sary (cf. in Pr. An., p. 162, lin. 15-18 : tw§/ ou\n mh; aijei; tau§ta ei\nai, oi|~ ejndevcesqaiv famen ta; 
kata; fuvsin uJpavrcein (toi§~ ga;r kaq∆ e{kasta tau§ta uJpavrcei), oujk ejx ajnavgkh~ ta; kata; fuvsin). 
For the commentator it is obvious that what happens by nature is not eternal. (b) The 

38 See for example Quaestiones, II, 19, p. 66, lin. 22-26 : o{son de; aujtou§ [scilicet : tou§ kovsmou] genhtovn te 
kai; fqarto;n kai; th§~ a[llou bohqeiva~ deovmenon prov~ te to; ei\nai kai; pro;~ th;n dia; th§~ eujtavktou metabolh§~ kat∆ ei\do~ 
aji>diovthta, tou§t∆ ejsti; to; pronoouvmenon uJpo; th§~ tou§ qeivou mevrou~ tou§ kovsmou kinhvsew~ eujtavktou kai; poia§~ scevsew~ 
pro;~ aujto; kubernwvmenon.

39 This view could have been developed on the basis of texts of Aristotle like De Generatione et cor-
ruptione, B, 11, 338a1-2 : w{st∆ eij e[stin ejx ajnavgkh~, aji?diovn ejsti, kai; eiJ aji?dion, ejx ajnavgkh~.
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second reason why something which happens by nature is not necessary presupposes 
an assumption. If we consider a proposition like :

(1) Men become grey-haired when they are 60 years old

it is possible to think that it is contingent because not every man lives until his 60th 
birthday. This would be an explanation of the type of (a) of the contingency of proposi-
tion (1). Now, let us suppose that every man lives until his 60th birthday. Even in this 
case, says Alexander, a proposition like (1) will be contingent. Plainly this cannot be 
explained by (a). The reason which Alexander proposes is rather elliptical : 

deuvteron de; ta; kata; fuvsin ginovmena oujk ejx ajnavgkh~ ejstivn, o{ti, ka]n h\/ ou|to~, w|/ uJpavrcei to; kata; 
fuvsin, eij~ eJxhvkonta e[th proelhluqwv~, wJ~ ejpi; to; plei§ston me;n poliwqhvsetai, ouj mh;n ejx ajnavgkh~. 
o} ejdhvlwsen eijtw;n o[nto~ mevntoi ajnqrwvpou h] ejx ajnavgkh~ h] wJ~ ejpi; to; poluv ejstin: eij ga;r wJ~ ejpi; to; 
poluv, dh§lon o{ti oujk ejx ajnavgkh~ (in Pr. An., p. 162, lin. 26-30). 

The point is that (1) remains contingent, because even if every man lives until his 
60th birthday, there will be only a majority of men who became grey-haired. Since 
‘being-grey-haired’ fails to apply to all men who are more than 60 years old, it is pos-
sible to infer that such a property does not necessarily belongs to his proper subject 
(namely, more-than-60-year-old men). On this basis, Alexander is able to infer that 
(1) is a contingency proposition even under the assumption that all men live until 
their 60th birthday.

(ii) The second sense of contingency applies to what happens rarely or by chance. 
Alexander specifies that this sense has two internal subdivisions : it refers (a) either 
to what has the same probability of happening or not happening, or (b) to what is 
opposed to what happens in most cases, for example not becoming grey-haired after 
your 60th birthday (cf. in Pr. An., p. 167, lin. 1-7). Aristotle makes two examples of 
this sense of contingency : going for a walk, and an earthquake while you are walking. 
According to Alexander, the first example refers to the sense (ii.a), because there is 
the same probability that I am walking and that I am not walking ; the earthquake on 
the other hand is something which happens rarely and almost by chance.

On the basis of this observation Alexander is able to outline a hierarchy among 
contingency propositions, depending on the number of instants of time in which the 
connection expressed by the proposition is realized : sense (i) is the most frequent and 
the nearest to necessity, followed by sense (ii.a) and, at the bottom of the hierarchy, 
by sense (ii.b) (cf. in Pr. An., p. 163, lin. 15-18).

So far, I have presented how Alexander believes that modal propositions can express 
natural changes. Now I would point out that this description of natural changes has a 
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close connection with Aristotle’s and Alexander’s theory of predication40. In order to 
discuss this theme, it is probably worthwhile to raise a question about our description 
of the second reason why what happens by nature is not necessary.

Let us consider a proposition like

(2) A belongs kata; fuvsin to B.

One could ask which is the term in virtue of which it is right to say that (2) hap-
pens in most (but not all) cases. From the picture I have presented one could answer 
that the logical subject, which refers to the persisting subject of natural change, can-
not be the term in virtue of which we say that (2) is contingent. But as we have seen, 
Alexander considers such a proposition contingent for more than one reason. If we 
examine the example 

(2’) Being-grey-haired belongs kata; fuvsin to all men after their 60th birthday,

it is possible to notice that the proposition is contingent either because not all men 
live for more than 60 years, or because not all 60-year-old men are grey-haired (cf. in 
An. Pr., p. 162, lin. 21-26). As always, it is possible to give a prosleptic reading of the 
proposition, which can help us understand the structure of the second condition :

(2’’) Being-grey-haired is said kata; fuvsin of all of which more-than-60-year-old 
man is said.

(2’’) is contingent since not being-grey-haired fails to apply to all of which more-
than-60-year-old man is said. It could seem that the things of which ‘more-than-60-
year-old man’ is predicated are individual men (who are actually more than 60 years 
old). If this is true, that would bring Alexander to endorse the orthodox reading of the 

40 Alexander’s theory of predication has its obvious roots in Aristotle’s own theory, and on the latter 
there is, of course, a huge scholarly literature. Among the titles we could be referred to, I would like to 
mention in particular M. Mignucci, Aristotle’s theory of predication, in I. Angelelli, M. Cerezo eds., Stud-
ies in the History of Logic, de Gruyter, Berlin - New York 1996, pp. 1-20. It is object of dispute whether 
Aristotle’s theory of predication is of some help, in order to make sense of his modal syllogistic. Jonathan 
Barnes, for example, argues that such an approach is wrong-headed : « Of course, Aristotle’s syllogistic 
is essentially tied to the concept of predication ; for the argument forms which it examines are fixed by a 
certain logical structure, namely the subject-predicate structure. But nothing in the syllogistic requires, 
or even suggests, any classification of predicates : that a predicate is substantial or qualitative, relational 
or a matter of habitus — all that is of supreme indifference to the syllogistic » (Barnes, Truth, etc., p. 133). 
However, many scholars, like M. Malink and A. Rini, have produced challenging and innovative works 
with this approach — hence, I suggest that it is useful to test it in the case of Alexander’s texts too : the 
final remarks of this paper have this aim.
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dictum de omni et de nullo. This interpretation41 is not necessarily the only possible 
reading of the passage, even though it appears to be straightforwardly true. The het-
erodox reading of the dictum could be defended by saying that ‘more-than-60-year-old 
man’ is predicated of other collective terms (e.g. ‘more-than-60-year-old Britons’ etc.) 
or it might be said that such example is misleading. However things may be, what is 
worthwhile is that (2’’) must be understood as a contingency proposition, because the 
logical predicate fails to apply to every items of the logical subject.

Following Aristotle (cf. in particular his Top., A, 8, 103b6-19), Alexander thinks that 
every term which figures in a proposition is either convertible with the other term of 
the proposition, or not convertible. Let us consider a proposition of the structure :

(3) A is said of all B.

According to Alexander, B is convertible with A either because it is its definition, 
or because it is a proprium of A. If B is not convertible, either it belongs to the es-
sence of A (and in this case it is either a genus or a differentia), or it does not belong 
to the essence of A, and hence B is an accident. The text in which such a doctrine is 
presented is the following : 

pa§n to; kathgorouvmenovn tino~ ajnavgkh h] ejp∆ i[sh~ aujtw§/ levgesqai (kai; ajntikathgorei§tai tau§ta 
ajllhvlwn) h] mh; i[sh~, w|n to; me;n ajntikathgorouvmenon h] o{ro~ h] i[dion, to; de; mh; ajntikathgprouvmenon 
h] ejn th§/ oujsiva kai; tw§/ oJrismw§/ tou§ pravgmatov~ ejstin h] ou[. kai; eij me;n tw§n ejn tw§/ oJrismw§/, gevno~ h] 
diafora; a]n ei[h, eji de; mh; ejn tw§/ oJrismw§/, sumbebhko;~ a]n ei[h: to; ga;r sumbebhko;~ h\n o} mhvte o{ro~ 
mhvte i[dion mhvte gevno~ o]n uJph§rce tw§/ pravgmati. ei[h d∆ a]n oJ sullogismo;~ kathgoriko;~ ejn prwvtw/ 
schvmati ejk diairevsew~ e[cwn ou{tw~ pa§n to; kathgorouvmenovn tino~ h] ejp∆ i[sh~ aujtou§ kathgorei§tai 
h] ou[, pa§n to; ejp∆ i[sh~ h] mh; ejp∆ i[sh~ tino;~ kathgorouvmenon kathgorei§tai aujtou§ h] wJ~ o{ro~ h] wJ~ 
i[dion h] wJ~ gevno~ h] wJ~ sumbebhkov~, pa§n a[ra to; kathgorouvmenon h] wJ~ o{ro~ h] wJ~ i[dion h] wJ~ gevno~ 
h] wJ~ sumbebhko;~ kathgorei§tai (in Arist. Top., pp. 63, lin. 26 - 64, lin. 7).

What is convertible with the subject and what belongs to the essence of the subject 
cannot fail to apply to the items of which the subject is predicated, if the subject is not an 
accident. These core relations between terms govern in some sense the modal propositions 
which figure in a syllogism. Alexander is quite explicit on this point, and says that terms 
which figure in premisses and conclusions of syllogisms fall under the ten categories42. 
These terms, if taken as predicates, are predicated of their subjects either simpliciter, 

41 Jonathan Barnes has proposed such an interpretation for both Aristotle and Alexander, in his already 
cited Truth, etc., pp. 386-412.

42 See in Pr. An., p. 366, lin. 22-24 : levgei, posacw§~ ajlhqev~ ejstin eijpei§n a[llo a[llw/ uJpavrcein: oJsacw§~ ga;r aiJ 
kathgorivai kai; ta; tw§n o[ntwn gevnh dih/vrhtai.
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or in part. Those which are predicated simpliciter are genus, differentiae, propria and 
definitions, while accidents are predicated only partially and not simpliciter : 

kai; touvtwn tw§n kathgoroumevnwn kai; ajlhqeuomevnwn katav tino~ h] aJplw§~ kai; kaqovlou lhptevon 
ta; kathgorouvmena kathgorei§sqai h] ph§/: ta; me;n ga;r gevnh kai; aiJ diaforai; kai; ta; i[dia kai; oiJ 
oJrismoi; aJplw§~ kathgorou§ntaiv te, w|n eijsi, kai; ajlhqeuvontai kat∆ aujtw§n, to; de; sumbebhko;~ pote; 
me;n aJplw§~, wJ~ ejpi; th§~ ciovno~ to; leukovn, pote; de; ph§/, wJ~ tou§ ojfqalmou§ to; leukovn (in Pr. An., 
pp. 366, lin. 33 - 367, lin. 3).

From passages like this, one may reasonably infer that if the predicate is a genus, 
or a differentia, or a proprium, or the definition of the subject, the proposition which 
states the connection between these two terms is a necessity one. A contingency propo-
sition, on the other hand, states the connection between a predicate which expresses 
an accident of the subject. This frame does not rule out the temporal semantics we 
have presented, but rather it provides the metaphysical basis on which such semantics 
is grounded. So far, I have argued for the two exegetical claims that this paper was 
designed to defend, namely that Alexander develops temporal semantics for modal 
propositions, and that the temporal analysis is only the counterpart of a theory of 
predication in which every term which figures in a proposition is a praedicabile and 
in which the relations among praedicabilia explain the modality of a proposition.

 
VI. Conclusion

Our presentation of Alexander’s semantic ideas is designed to solve the apparently 
conflicting intuitions which are at the basis of his modal syllogistic. His solution to 
the puzzle of the two modal Barbaras, by means of the modal version of the dictum 
de omni, works perfectly, but unfortunately it creates some other problem if the same 
translation into prosleptic propositions is used in the case of the rules of conversion 
of modal premisses. Our task is now to examine whether Alexander’s semantics works 
in order to provide a better solution to these problems. This inquiry for the most part 
answers questions raised by contemporary Aristotelian scholarship, but I think that 
there is quite surprising evidence in Alexander’s texts about the employment of his 
semantic intuitions in order to solve some puzzles of modal syllogistic.

First, it is quite easy to show how temporal semantics may explain the rules of 
conversion for modal premisses. Let us consider again the conversion of universal 
negative necessity propositions :

(1) If ‘A is said necessarily of no B’, then ‘B is said necessarily of no A’.

The antecedent says that there is no instant of time in which A is said of one of 
the Bs. Therefore, for every instant of time it is true that A is said of no B ; thus, by 
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the rule of conversion of universal negative non-modal propositions, for every instant 
of time it is true to say that B is said of no A. From this, we infer the consequent of 
(1), and hence (1) is proved.

Even if one considers which praedicabile makes true a proposition like (1), it is 
possible to reach the same conclusion. If A is said necessarily of no B, A must be ei-
ther a proprium, or a genus, or a differentia, or a definition of a term ‘not-B’, namely 
of a term different from B in the division : this is the only way in which (a) A is said 
necessarily of something, and (b) A is said of no B — in other words, that something 
of which A is necessarily said must be different from B ; it cannot be neither a genus, 
nor a species of B (otherwise in both cases A would have been said necessarily of 
some Bs). Hence, this something must be different from B in the division. Let us call 
C this term ‘not-B’. A is thus said necessarily of C, and from this it follows that A is 
either a proprium, or a genus, or the differentia, or the definition of C. At this point 
we have two possibilities.

a) If A is a proprium, or the differentia, or the definition of C, then C is necessarily 
said of all A. But B was necessarily said of no C, because our hypothesis posited that 
they were opposed in division ; therefore B is necessarily said of no A. And in this way 
we prove our proposition (1).

b) If A is a genus of C, we must add that A cannot be the genus of B too, otherwise 
A would have been necessarily said of all B. On the basis of the arbor Porphyrii, it is 
plain to argue that if C and B are opposed in division, then also the genus of C, which 
is not the genus of B, namely A, and B must be opposed in division. And thus B is 
said necessarily of no A, and we prove proposition (1).

This discussion will appear clearer with an example. Let us replace A with ‘animal’, 
B with ‘stone’ and C with ‘man’ (case b). The proposition we have to prove, with the 
help of the praedicabilia, is the following :

(1*) If animal is necessarily said of no stone, then stone is necessarily said of no 
animal.

We find that among the things of which ‘animal’ is necessarily said of, we have 
‘man’, which is opposed in division to ‘stone’ ; but so must also be the man’s genus 
‘animal’. Thus it is true that ‘stone is necessarily said of no animal’. By replacing C 
with ‘living creature able to perceive’ we have an example of our case (a).

It is not easy to see how Alexander’s semantics may work in the case of the two 
modal Barbaras, but with some preliminary remarks his line of argument will appear 
quite clear.

The valid Barbara has the following structure :
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(1)	A  is said of all B of necessity
(2)	 B is said of all C
	 Therefore (3) A is said of all C of necessity.

According to the theory of predication that has been presented, the major premiss 
says that A is either a genus, or a differentia, or the definition, or a proprium of B. In 
each of these cases B must be a substance-term. Now, since in syllogistic we do not deal 
with singular terms43, C must also be a kind term. But a substance-term, like B, can be 
predicated of a kind-term, like C, only if C is a sub-species of B. B, as a substance-term, 
could be predicated also of primary substances which fall under it, but this possibility has 
to be excluded in this particular case. The minor premiss is indeed a universal affirmative 
proposition, and therefore it is impossible that C is a primary substance. The predicative 
relation between B and C is thus transitive : everything which is said of a genus, namely of 
B, is said also of its subspecies, namely of the Cs44. Alexander is rather elliptical when he 
justifies the validity of Barbara LXL, but in another passage it is evident that he interprets 
the dictum de omni in this case as referring to this transitive predicative relation, which is 
expressed by the minor premiss. It is useful to quote the entire passage, in which Alexander 
is explaining why the dictum does not validate Barbara XLL : 

ajll∆ e[oiken ejpakolouqh§sai movnw/ tw§/ kata; panto;~ ejx ajnavgkh~ wJ~ shmaivnonti ‘o{tan mhde;n h\/ labei§n 
tou§ uJpokeimevnou, kaq∆ ou| to; kathgorouvmenon ouj rJhqhvsetai ejx ajnavgkh~’45. eij me;n ou\n ou{tw~ e[conta 
lambavnei ta; uJpo; to; B wJ~ tou§ B tina; o[nta, ejx ajnavgkh~ aujtw§n e[labe to; A kathgorei§sqai. tou§to 
de; h\n ajlhqev~, eij pavnta ta; uJpo; to; B mevrh tou§ B h\n kai; ou{tw~ aujtou§ tina wJ~ ejn th§/ oujsiva aujtou§ 
ei\nai. eij de; duvnataiv tina tw§n uJpo; to; B kai; cwrivzesqai aujtou§, oujkevti toi§~ ou{tw~ ou\sin uJpo; to; 
B ejx ajnavgkh~ to; A uJpavrxei. h\n de; ejpi; th§~ kaqovlou uJparcouvsh~ th§~ paragwgh§~ tauvth~ aijtiva: 
ejpei; ga;r ejn ejkeivnh/ pavntw~ uJpavrcein dei§ to; A toi§~ uJpo; to; B, a]n panti; tw§/ B uJpavrch/, ajkolouqei§n 
dokei§ kai; to; A ajnagkaivw~ aujtoi§~ uJpavrxein, eja;n ajnagkaivw~ uJpavrch/ panti; tw§/ B: tou§to dev, ejpei; 
ta; uJpo; to; B tina; tou§ B ejstivn (in Pr. An., pp. 129, lin. 33 - 130, lin. 10). 

43 There are syllogisms in which one of the three terms is a primary substance like Choriscus or Mikkalus, 
but it is a matter of controversy whether those syllogisms belong to the system outlined in Prior Analytics, 
A, 1-22. However things may be, it is reasonable to exclude the possibility that in the case of a syllogism 
like Barbara one of the three terms could be replaced with a primary substance.

44 The thesis is part of Aristotle’s doctrine and it has been clearly stated in Cat., 5, 3a37-b5 : tw§n de; 
deutevrwn oujsiw§n to; me;n ei\do~ kata; tou§ ajtovmou kathgorei§tai, to; de; gevno~ kai; kata; tou§ ei[dou~ kai; kata; tou§ ajtovmou: 
wJsauvtw~ de; kai; aiJ diaforai; kai; kata; tw§n eijdw§n kai; kata; tw§n ajtovmwn kategorou§ntai. kai; to;n lovgon de; ejpidevcontai 
aiJ prw§tai oujsivai to;n tw§n eijdw§n kai; tw§n genw§n, kai; to; ei\do~ de; to;n tou§ gevnou~ — o{sa ga;r kata; tou§ kathgoroumevnou 
levgetai, kai; kata; tou§ uJpokeimevnou rJhqhvsetai.

45 I put the inverted commas here, departing from Wallies’ edition, which puts them after rJhqhvsetai. 
Wallies probably thought that Alexander was quoting Aristotle’s definition of the dictum de omni, but the 
context shows that the commentator was instead giving his own version of the modal extension of the 
dictum de omni ; hence ‘ejx ajnavgkh~’ is a constituent part of this revised dictum.
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From this passage it is clear that the predicative relation introduced by the minor 
premiss of Barbara LXL is transitive and the Cs are said to be parts of B. Hence, if A 
is said necessarily of B, it will also be said necessarily of all of its subspecies, namely 
of all C. So far, we have proved the validity of Barbara LXL. The task of proving the 
invalidity of Barbara XLL is simpler : it is sufficient to recall that the major premiss 
(‘A is said of all B’) could express a relation of an accident (A) to its subject (B). Even 
if the relation between B and C is transitive and necessary, A cannot be necessarily 
predicated of any subject, if it is understood as an accident. Therefore, it is impossible 
to infer that ‘A is said of all C of necessity’ from such premisses.

I believe that these observations show that Alexander saw the main difficulties of 
Aristotle’s modal syllogistic and that he tried to offer a reasonable solution. To present 
a fully detailed description of this account of modal syllogistic on the basis of his 
semantics goes beyond the intentions of this paper and, I think, beyond the limits of 
a merely historical reconstruction, because Alexander seems not to have developed 
all the logical details of the modal system, which he outlined in his extant works. I 
believe, however, that Alexander’s texts too, as I have shown, contain engaging and 
original semantic reflections on Aristotle’s modal syllogistic.

Abstract

In this paper I dwell on Alexander of Aphrodisias’ reconstruction of a famous puzzle of Aristotle’s 
modal logic. Aristotle’s claim that a LX-L Barbara is a valid syllogism, whilst a XL-L Barbara 
is an invalid formula within the syllogistic system has been contested not only in recent times, 
but by ancient Peripatetics too. I show that Alexander accepted Aristotle’s claim, and criticized 
Theophrastus, who firstly contested the above thesis. My claim is that Alexander introduced a 
‘dictum de omni et de nullo’ for modal propositions, and that, on the basis of it, he proved the 
validity of the LX-L Barbara syllogism. However, this proof is problematic, because it seems 
to be inconsistent with Alexander’s proof for the validity of the rules of conversions for modal 
propositions. I suggest that Alexander had good arguments for avoiding the above difficulty, by 
making appeal to his semantics for modal propositions. This semantics is at the same time a 
temporal semantics and is rooted in Alexander’s theory of predication. The second part of the 
paper offers a brief account of this semantics and presents its theoretical advantages.
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