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ON PROSLEPTIC SYLLOGISMS

CZESLAW LEJEWSKI

1. As a rule modern textbooks of traditional logic distinguish only two
kinds of syllogism: the categorical syllogism, which has originated with
Aristotle, and the hypothetical syllogism, which goes back to the early
Peripatetics and to the Stoics. Rarely, if ever, is mention made of the third
kind of syllogism namely the prosleptic syllogism. Yet, the prosleptic
syllogism, for which we seem to be indebted to Theophrastus, appears to
have been regarded at least by some logicians in later ages of antiquity as
a legitimate part of logical theory.

Like the expressions ‘categorical’ and ‘hypothetical’ the expression
‘prosleptic’ is a technical term and its full significance can only emerge
at a later stage of our enquiry. At this stage suffice it to say that ‘pros-
leptic’ is meant to render the Greek expression ‘kara mpboAnye’ in its
adjectival use.

Although the prosleptic syllogism has not played as important a role in
the development of logic as the other two kinds of syllogism, it deserves
our attention particularly for the following two reasons. First, the validity
of prosleptic syllogisms is based, as we shall see, on certain logical no-
tions which in modern logic find their expression in the use of the universal
quantifier. Secondly, the theory of prosleptic syllogism bears witness to
the resourcefulness of Theophrastus as a logician.

In what follows I propose to reconstruct the theory of prosleptic syllo-
gisms to the extent to which the scarcity of textual evidence permits, and
to examine it from the point of view of modern logic.

2. A very brief and fragmentary exposition of the theory of the pros-
leptic syllogisms can be found in the anonymous scholium preserved in the
Codex Parisinus Graecus 2064, f. 261v-263v, and published by M. Wallies
in the Preface to his edition of Ammonii in Aristotelis Analyticorum Priorum
Librum | Commentarium, Commentaria in Aristotelem Graeca, Vol. 4, pt. 6,
Berolini 1899, p. IX sq. The scholium is entitled ‘On all the forms of syl-
logism’ (Ilept rov ldwv mdvrov 00 cuMoywpod). It consists of three
parts. Having stated that there are three forms of simple syllogism, the
categorical, the hypothetical, and the prosleptic,l the anonymous scholiast
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distinguishes, in the first part of his compendium, the simple categorical
syllogism, which falls into the three Aristotelian figures, and the composite
categorical syllogism, which according to Galen falls into four figures.
Then he goes on to explain the four Galenian figures basing his account on
Galen’s De Demonstratione, which unfortunately is not extant.? The second
part of the compendium deals with the hypothetical syllogism, both the sim-
ple and the mixed,3 while the third part concerns the prosleptic syllogism.
The scholiast explicitly attributes the theory of the prosleptic syllogism to
Theophrastus. He then shows that this type of syllogism also falls into
three figures. The first figure is exemplified with the aid of the following
inference:

(1) (i) whatever (is predicated) of man universally,
substance (is predicated) of it universally;
now, (ii) animal (is predicated) of man universally
therefore, (iii) substance (is predicated) of animal universally.

Examples of the remaining two figures are given in abbreviated form. We
can, however, easily expand them. On doing so we get, for the second fig-
ure, an inference which can be formulated as follows:

(2) (i) whatever is predicated of man universally,
it is predicated of horse universally;
now, (ii) animal is predicated of man universally;
therefore, (iii) animal is predicated of horse universally.

Finally, the example which was meant to illustrate an inference of the third
figure can be expanded in this way:

(3) (i) of whatever entity animal is predicated universally,
rational is predicated of it universally;
now, (ii) animal is predicated of man universally;
therefore, (iii) rational is predicated of man universally.

The scholiast continues by discussing ‘the middle term’ in his inferences,
and the passage ends with some rather irrelevant criticism of the prosleptic
syllogism.s

3. In the same codex we find yet another passage which throws further
light on our subject. The passage, f. 255v-256r, is entitled ‘On prosleptic
syllogisms’ (lept rdv kard mpéopyw ovMoywpdv). It is included in a
sort of appendix to the commentary to Aristotle’s Prior Analytics by Am-
monius but it cannot be attributed to Ammonius with certainty. The anony-
mous contributor to the commentary, or his authority, tells us that the pros-
leptic syllogism has this in common with the categorical syllogism that
like the latter it can be validly construed in all the figures. This is illus-
trated with examples, which, however, are not complete inferences. So in
fact we are shown that the premisses which are characteristic of prosleptic
syllogisms can be regarded as falling into the three figures.

In the first figure we have

whatever (belongs) to ¢ in every instance, a (belongs) to it in every
instance
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The second figure is represented by

whatever (is predicated) of b universally, it (is) also (predicated)
of ¢ universally

And the third figure contains

of whatever (entity) a (is predicated) universally, b (is) also (predi-
cated) of it universally

A similar classification of our premisses can be found in an anonymous
scholium to Aristotle’s Prior Analytics, Book II, Chs. 5-7, published by
C. A. Brandis.”

4. The weight of anonymous evidence may always appear to be dubious.
Fortunately enough inferences analogous to inference (2) and inference (3)
are given as examples of the prosleptic syllogism by Galen in his Institutio
Logicot.8 Galen was a very keen student of logic and made some original
contributions to the Aristotelian syllogistic by working out a theory of the
composite categorical syllogism. He discussed the theory of the prosleptic
syllogism in his treatise De Demonstratione ([lept s dmodelews), where
he showed which inferences were to be regarded as prosleptic syllogisms
and how many they were. He criticised the theory on the ground that pros-
leptic syllogisms were, in his view, mere abbreviations of categorical syl-
logisms, and that consequently they were redundant altogether.” However,
the De Demonstratione has not been preserved, and neither the details of
Galen’s exposition nor the argument in support of his criticism are known
to us. The few remarks which we find in the Institutio Logica are very
sketchy and offer less help than we might have wished for. Galen does
not mention the name of Theophrastus in connection with the theory of the
prosleptic syllogism. He says, however, quite generally that Peripatetics
had written about them and considered them useful. To sum up the signifi-
cance of Galen’s testimony lies largely in that in no respect does it refute
our anonymous evidence.

5. It is evident from the examples already given that a prosleptic syl-
logism is an inference which consists of three propositions. Two of them,
viz., one of the premisses and the conclusion, are categorical propositions.
The third proposition, in our examples it happens to be premiss (i), is a dif-
ferent one. Propositions of this type were called prosleptic premisses and,
according to our sources, it was Theophrastus who first called them so.10
He was also the first to study the logical significance of such propositions
in some detail.

Now in order to proceed with our analysis let us translate the three
inferences into the idiom of modern logic. In this way we shall be able to
bring to light the structure of the prosleptic syllogism in general and that
of the prosleptic premiss in particular.

The translation of the categorical propositions which occur as parts of
a prosleptic syllogism presents no difficulty. The translation of the pros-
leptic premisses, (1i), (2i), and (3i), is equally simple once we have realised
that without altering their meaning in the least we can paraphrase them as
follows:
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(1) (i") for all x, - if x is predicated of man universally then substance is
predicated of x universally

(2) (i") for all x, - if x is predicated of man universally then x is predicated
of horse universally.

(3) (") for all x, - if animal is predicated of x universally then rational is
predicated of x universally.

From the paraphrase we immediately see that a prosleptic premiss is an
implication preceded by the universal quantifier. The antecedent and the
consequent of the implication are categorical propositions, or rather propo-
sitional functions, and the variable bound by the universal quantifier occurs
in them either as subject or as predicate. It also becomes evident that, in
fact, a prosleptic premiss contains three terms, which does not seem to
have escaped the notice of ancient logicians. In his commentary to Aris-
totle’s Prior Analytics Alexander remarks that “in a way they (i.e., the
premisses which Theophrastus calls prosleptic premisses) have three terms.
For in the premiss ‘of whatever (entity) b is predicated universally, a (is
predicated) of it universally’ the two terms, ‘b’ and ‘a’, which are definite,
already contain the third term of which & is predicated except that this
term is not definite or explicit in the sense in which the other terms are.”11
And in the scholium published by Brandis we read that a prosleptic premiss
consists of an indefinite middle term and two definite extreme terms, and
that it is like the hypothetical implicative syllogism.12 Now, the hypo-
thetical implicative syllogism is the one which Chrysippus had called the
first indemonstrable (mpdros &vamddewkros), and which later on became
known as modus ponens. So we would say perhaps that a prosleptic premiss
is like a hypothetical premiss, namely like an implication, in a hypothetical
syllogism. Similarly, Alexander would have been more precise had he said
that in a prosleptic premiss the third term was contained in ‘of whatever. . .
of it...” (ka® ov...kar éxelvov .. .or cZ) . .rov'rcp. . .) rather than in
the remaining two terms.

Let us, however, revert to our three inferences, and let us rewrite them
in a symbolic language. For this purpose I propose to use Yukasiewicz’s
symbolism.”’ In this symbolism, as is well known, expressions ‘A a b’,
‘E ab’, ‘I ab’, and ‘'O a b’ represent, respectively, the universal affirma-
tive proposition ‘every a is b’, the universal negative proposition ‘no a is &’,
the particular affirmative proposition ‘some a is &’, and the particular nega-
tive proposition ‘some a is-not b’. The expression ‘C a 3’ stands for the
implication ‘if a then (3’, and finally the expression ‘Il x’ stands for the
universal quantifier and is to be read ‘for all x’.

Now if we put variables instead of the extra-logical constants ‘man’,
‘substance’, ‘animal’, ‘horse’, and ‘rational’, and if we remember the way
in which the first premiss in each of the three inferences could be para-
phrased, then we obtain the following three inference-schemata:

(1 WDIMIxCAaxAxb
now, (ii) A ac
therefore, (iii) A c b
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2" AOOxCAaxAbx
now, (ii) Aac
therefore, (iii) A b ¢

(3" ADOxCAxaAxb
now, (ii) Aca
therefore, (iii) A c b

The validity of inferences constructed in accordance with any of the
three schemata is fairly obvious. Thus, for instance, an inference con-
structed in accordance with schema (1) is valid in virtue of the following
logical law

COIxCAaxAxbCAacAchbh

which can be deduced from the law of identity ‘C p p’ by successively ap-
plying the rule of substitution, the rule which allows us to add a universal
quantifier to the antecedent of any implication which is a law, and the rule
of substitution again. In the same way the other two schemata can be shown
to be valid.

6. Our symbolic formulation of inferences exemplified by (1'), (2"), and
(3") enables us to see at a glance that it was the position of the indefinite
term (o’zo’pwms dpos), which corresponds to the bound variable in our in-
ference schemata, that served as the principle of classification of prosleptic
premisses, and prosleptic syllogisms, into three figures. A prosleptic
ptemiss in which the indefinite term occurred as the predicate in the ante-
cedent and as the subject in the consequent was said to belong to the first
figure. And so was the corresponding prosleptic syllogism. A prosleptic
premiss in which the indefinite term occurred as the predicate in both the
antecedent and the consequent was said to belong to the second figure.
The corresponding prosleptic syllogism was also regarded as belonging to
the second figure. Finally, a prosleptic premiss in which the indefinite
term occurred as the subject in both the antecedent and the consequent was
said to belong to the third figure, and the same applied to the corresponding
prosleptic syllogism.

The simple propositions involved in those prosleptic syllogisms which
we find, in truncated form, in the Codex Parisinus Graecus 2064 are all
universal affirmative propositions. This has been reflected in our inference
schemata. We have, however, to note that the Brandis scholium makes no
indication of the quantity or the quality of the antecedent or the consequent
in a prosleptic premiss, which suggests that in this respect they could vary.
And, indeed, from the comments in the Codex Parisinus we learn that there
are valid prosleptic syllogisms with two ‘negative’ or two ‘particular’ prem-
isses. 14 Evidently, the anonymous scholiast must have had in mind in-
ferences like these:

ADIOxCEaxAxb
now, (ii) Eac
therefore, (iii) A ¢ b



ON PROSLEPTIC SYLLOGISMS 163

i) xClaxAxb
now, (ii)l ac
therefore, (iii) A c b

He would probably describe the prosleptic premiss in the first inference as
negative whereas the prosleptic premiss in the second inference would for
him be an instance of a particular proposition.

In any case our inference schemata (1"), (2"), and (3") cannot be re-
garded as adequately summarising the theory of the prosleptic syllogism,
and have to be generalised. We modify them as follows:

First Figure
ay AGOxCP®ax¥ xb

now, (ii)® ac
therefore, (iii) ¥ ¢ &

Second Figure

' DOxCPax¥hx
now, (ii)® ac
therefore, (iii) ¥ 6 ¢

Third Figure
3'" ADOxCPxa¥xb

now, (ii)® c a
therefore, (iii) ¥ c b

In these inference schemata the Greek letters ‘@’ and ‘¥’ stand for any
of the four functors which form categorical propositions. In other words
they stand for ‘A’, ‘E’, ‘I, or 0. 15

At this stage it is appropriate that we should consider a question which
cannot have failed to suggest itself to our minds already. Is there a fourth
figure of the prosleptic syllogism with the following inference schema?

Fourth Figure
4'" DIHxCPxa¥Pbx

now, (ii) ®c a
therefore, (iii) ¥ b ¢

I have not been able to find any evidence to the effect that inferences
of this type were regarded by ancient logicians as constituting a fourth
figure. A syllogism which is constructed in accordance with schema (4'")
with the functor ‘0O’ and ‘I’ in the place of ‘®’ and ‘¥’ respectively, can be
found in the Commentary to Aristotle’s Prior Analytics by Philoponus, 16
and there is a passage in the same commentary which presupposes another
syllogism of this type with the functors ‘O’ and ‘A’.17 1t is quite obvious
that in view of the laws exhibited in the square of opposition the law of
transposition ‘C Cp g C N g N p’ enables us to reduce any prosleptic prem-
iss of the fourth figure to one in the first, but to my knowledge there is no
evidence that the ‘ancient logicians knew that. Nor is there any evidence
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that they considered inferences in which the functor of the categorical
premiss of a prosleptic syllogism was contradictory to the functor in the
consequent of the prosleptic premiss. One is left with the impression that
the possibility of a fourth figure was ignored in order to save the analogy
to Aristotle’s classification of the categorical syllogism. In this connection
it is perhaps of interest to mention that the so called wholly hypothetical
syllogisms or simple hypothetical syllogisms were divided by Theophrastus
into three figures too. 18

7. One of the problems discussed by Galen in his treatise De Demon-
stratione concerned the number of possible prosleptic syllogisms. Unfor-
tunately no details of his calculations are known to us.” It is clear, how-
ever, that the number of different prosleptic syllogisms will be the same as
the number of different prosleptic premisses. Now, every prosleptic premiss
requires two categorical functors, which means that with four such functors
we have 16 different premisses in each figure. This makes 48 different
premisses in the three figures, and 64 if we take into consideration the
figure that is not explicitly mentioned in our authorities. In the course of
my research leading to the present paper I was able to identify only eleven
different syllogisms.

8. Our reconstruction of the theory of the prosleptic syllogism was
based on rather late and fragmentary sources but there can be no doubt that
the theory was first developed by Theophrastus. In this respect the anony-
mous evidence is supported by Alexander, whose testimony hardly calls for
additional confirmation.? It is, however, more than probable that the whole
conception of the prosleptic syllogism was derived by Theophrastus from
the writings of his master. In particular Chapters 5-7 of the Second Book
of Aristotle’s Prior Analytics must have played a decisive role in directing
the attention of Theophrastus to the possibility of a new logical theory.
The chapters that have just been referred to are devoted to the discussion
and application of what Aristotle calls the circular and reciprocal proof or
demonstration (16 kUkAg kal eéa MiAAwv Selkvvofac). The procedure in-
volved by this ‘circular proof’ can be described as follows. As the point of
departure we take a valid categorical syllogism with premisses a and f3,
and a conclusion y. Then we consider two inferences, the one with y and
the converse of a as the premisses and 3 as the conclusion, and the other
with y and the converse of 3 as the premisses and a as the conclusion.
If any of these two inferences turns out to be a valid syllogism, we say that
we have derived it by means of the circular and reciprocal proof. The meth-
od, however, is not universally applicable. In some cases on effecting the
prescribed transformation of a valid syllogism we derive another valid syl-
logism but in some cases the result of the transformation is invalid. In the
chapters under consideration Aristotle systematically examines the results
of applying the method of the circular proof to valid syllogisms, and lists
the successful cases and also the cases in which the method breaks down.

Let us now illustrate the circular proof with the aid of concrete ex-
amples. Consider the syllogism in Barbara
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(5) (i) every b is a
now, (ii) every c is b
therefore, (iii) every c is a

On transforming this syllogism in the way described above we get the fol-
lowing two inferences:

(6) (i) every c is a
now, (ii) every aisb
therefore, (iii) every c is b

and

) (i) every c is a
now, (ii) every b is ¢
therefore, (iii) every b is a

In the present case the syllogisms derived by means of the circular
proof are valid. Consider, however, a syllogism in Celarent

(8 (A)nobisa
now, (ii) every c is b
therefore, (iii) no c is a

By applying the circular and reciprocal procedure we get

9 (i)nocisa
now, (ii) every b is ¢
therefore, (iii) no 6 is a

and

(10) (i)no cis a
now, (ii)no ais b
therefore, (iii) every c is b

Now, inference (9) is a valid syllogism but inference (10) is not. This
was known to Aristotle. He remarks that by converting the original premiss
‘no b is &’ into ‘no a is b’ we do not get the required result, which can,
however, be secured if we convert ‘no b is 4’ into the proposition which
says that

to whatever (entity) a belongs in no instance, b belongs
to it in every instance

For then we have the following valid inference:

(11) (i) to whatever (entity) a belongs in no instance, b belongs
to it in every instance
now, (ii) no c is a, i.e., a belongs to c in no instance

therefore, (iii) b belongs to ¢ in every instance, i.e., every c is p19

The validity of (11) becomes even more perspicuous if we translate the
inference into our symbolic language. On doing this we get:
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(') G)OxCExaAxb
now, (ii) E c a
therefore, (iii) A c b

Similar difficulties occur in the case of syllogisms in Ferio. Consider
for instance the following inference schema

(12) (i)no b is a
now, (ii) some c is b
therefore, (iii) some ¢ is-not a

In accordance with the circular and reciprocal procedure (12) yields

(13) (i) some c is-not a
now, (ii) some b is c
therefore, (iii) no b is a

and

(14) (i) some c is-not a
now, (ii)no ais b
therefore, (iii) some c is b

Now, neither of these two inferences is valid. In the case of inference
(13) Aristotle does not even consider how to transform the original premiss
‘some c is b’ so as to effect the proof of the universal negative premiss
‘no b is @’ on the assumption that the proposition ‘some c is-not 4’ is to
be used as the other premiss. He simply points out that the premiss ‘some
¢ is-not @’ being particular no universal conclusion is possible.20 As re-
gards inference (14) he remarks that on assuming that some c is-not a one
can prove that some c is & provided we convert the premiss ‘no & is a’ in
a somewhat similar way to the way in which the conversion was performed
in the case of Celarent, namely if the major premiss takes the form of the
following expression:

to whatever (entity) a does not belong in some instance,
b belongs to it in some instance?!

Thus instead of (14) we get the following valid inference:

(15) (i) to whatever (entity) a does not belong in some instance, b
belongs to itin some instance
now, (ii) some c is-not a, i.e., a does not belong to ¢ in some instance
therefore, (iii) b belongs to c in some instance, i.e., some c is b22

And the symbolic translation of this inference is as follows:

(15") OOxCOxalxb
now, (ii)O c a
therefore, (iii) I c b

It is obvious that inferences (11) and (15) are prosleptic syllogisms in
the Theophrastian sense. Aristotle introduces them somewhat casually.
He has no special name for them to distinguish them from categorical
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syllogisms. The expression Stz mpoohjyrews in Prior Analytics 58P9 s
regarded by scholars as an interpolation of post-Aristotelian origin.z3

As we have seen inference (11) is used by Aristotle in connection with
his attempt to apply his circular and reciprocal procedure to Celarent. He
could have made use of it when he discussed Cesare but he seems to have
failed to realise this. Inference (15) is mentioned three times, namely in
connection with Ferio, Festino, and Ferison.?4 No other instances of the
prosleptic syllogism are to be found in Aristotle’s discussion of the circular
and reciprocal procedure although it is not very difficult to see that if we
take any categorical syllogism then it is possible to prove any of its prem-
isses by using the conclusion and an appropriate prosleptic premiss.

I have discussed Aristotle’s circular procedure at some length because
it seems to me that Chapters 5-7 of Book II of the Prior Analytics consti-
tuted the starting point for Theophrastus theory of the prosleptic syllo-
gisms. Theophrastus must have noticed that in addition to inferences (11)
and (15) given by Aristotle other similar inferences could be constructed
and that the number of different prosleptic premisses could be increased.
He also noticed that prosleptic premisses could be arranged into three fig-
ures in accordance with a principle analogous to the one adopted by Aris-
totle in his classification of categorical syllogisms. This, of course, has
no logical significance but it seems to have impressed Theophrastus so
much that he overlooked the possibility of more interesting ways in which
his new theory could be developed.

9. 1 have already mentioned that Galen criticised prosleptic syllo-
gisms on the ground that they were abbreviations of categorical syllo-
gisms.9 Perhaps the term ‘abbreviation’ (Z’mmwf) is not quite appropriate
in this connection since it is the categorical syllogism to which a prosleptic
one is supposed to be reducible that is in fact shorter and simpler of the
two inferences. In any case, Galen’s point was that prosleptic syllogisms
were, as it were, categorical syllogisms in disguise. This would be so if
it could be shown that every prosleptic premiss was equivalent to one
categorical proposition or another. And indeed in some cases the equiva-
lence holds and was known to hold to ancient logicians. As I indicated
above, Aristotle does not seem to have made a study of prosleptic premisses
or prosleptic syllogisms, but he knew that the proposition ‘every b is a’ was
equivalent to the one which says that
(16) of whatever entity b is predicated, a is predicated of it?>
This is a prosleptic premiss in the sense given to the expression by Theo-
phrastus but its antecedent and consequent are both indefinite or perhaps
singular propositions. Thus if we put ‘U a b’ to stand for the indefinite or
singular ‘a is b’ then we can express (16) as follows:

(16") OxCUxbUxa

Similarly, the proposition ‘no a is ¢’ appears to have been regarded by
Aristotle as equivalent to the proposition which says that

(17) to whatever entity a belongs, ¢ does not belong to it26
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which, with ‘'Y a &’ standing for the indefinite or singular ‘a is not b’, lends
itself to the following symbolic translation:

(17") IxCUxaYxc

From the point of view of intuitiveness we can have no objections to
the equivalences presupposed by Aristotle, always bearing in mind that in
Aristotelian logic empty or fictitious noun expressions were not in the range
of nominal variables. The weakness of the equivalences consisted in that
they involved indefinite propositions, which in logic have no status of im-
pottance.27 In a proposition like (16) or (17) it would be the most natural
thing to interpret both the antecedent and the consequent as singular propo-
sitions but singular propositions were shunned by ancient logicians.28 On
the other hand if the antecedent and the consequent in a proposition like
(16) or (17) were interpreted as particular propositions, in accordance with
the practice of Aristotle in other contexts, then the equivalences would lose
some of their intuitiveness. Now, Theophrastus appears to have noticed that
the indefinite propositions embedded in (16) could be replaced by the corre-
sponding universal propositions, without affecting the truth value of the
whole. In his treatise On Assertion he held, so Alexander reports, that the
proposition ‘of whatever (entity) b (is predicated), a (is predicated of iz)’
was equivalent to the proposition

(18) of whatever (entity) b is predicated universally, a (is
predicated) of it universally

In terms of our symbolic language we can say that according to Theophrastus
(16') was equivalent to

(18") OxCAxbAxa

The next step was to equate (18) with the corresponding proposition ‘every
b is a’. That this step was in fact made by Theophrastus is amply attested
by Alexander and by the Brandis scholium, which adds that in Theophrastus’
view the proposition ‘a (is predicated) of no &’ was equivalent to the propo-
sition ‘of whatever (entity) b (is predicated) in every instance, a (is predi-
cated) of it in no instance’.

To sum up we can credit Theophrastus with establishing three interest-
ing and important equivalences, which with ‘Q a 3’ standing for  a if and
only if 3’ can be given the following symbolic form:

(19) OMMxCUxbUxallxCAxbAxa
(20) QAballx CAxbAxa
(21) QEballxCAxbExa

Since the range of nominal variables in Aristotelian logic is restricted
to shared names these equivalences are logically unassailable. We can only
regret that our meagre sources do not tell us about any other equivalences
that Theophrastus may have established between categorical and prosleptic
premisses.
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10. A different and, as far as I can judge, somewhat erroneous evalua-
tion of Theophrastus contributions discussed in the preceding section has
been given by Father Bochefiski. According to Father Bochefiski Theo-
phrastus, as reported by Alexander, wrongly assumed the equivalence be-
tween

(22) Codxyx and (23) Clxpxlxyx

when he maintained that ka@® ov © B, © A was equivalent to x a§’ od
7avids 10 B, kar ekelvov mavrds ro A. For while (22) implies (23), ar-
gues Father Bochenski, (23) does not imply (22), which was well estab-
lished by Aristotle.3!

Now, it is quite correct to say that (23) does not imply (22), but it is
also correct to say that (22) does not imply (23) as can easily be shown by
giving the variables an appropriate interpretation. The point is that neither
(22) nor (23) appear to be the right translations of what Theophrastus is
reported to have said. The language of the Functional Calculus is not
perhaps the most suitable for translating expressions of Aristotelian logic,
but if we were to use this language then the Theophrastian xa@’ oy 7 B,
70 A’ would have to be rendered with the aid of

(24) HGCExK0x¢x2xK0x¢x32
or
(25) MxCdxyx

depending on whether we wanted to interpret indefinite propositions as par-
ticular propositions or as singular ones. The translation of the proposition
ka @ ov mavros © B, kar exelvov mavros 1 A is even more complicated.
For as Prior has pointed out in his Formal Logic it has to have the follow-
ing form:

(26) HOCHxCOxpxIxCOxix33

It is fairly obvious that (24), (25), and (26) are all equivalent which
shows again that Theophrastus was right. Father Bochefski’s criticism
of the Greek logician is based on what appears to be a mistaken symbolic
translation. Consider, for instance, (23). It says that if everything is ¢
then everything is ¢ (or rather if everything ¢’s then everything i/’s where
‘p’s’ and “Y’s’ are, as it were, verbs in the third person singular). Clearly,
this is not what is conveyed by the Theophrastian ka® ov mavros © B,
ka7 ékelvov mavros 1o A.

Father Bocherski’s interpretation of what Aristotle says in the Prior
Analytics, 1 41, 49b14-16 seems to suffer from a similar defect. In his La
logique de Théophraste Father Bocherski suggests that in this passage of
the Analytics Aristotle denies the equivalence of propositions represented
by formulae (22) and (23) respectively. In his Ancient Formal Logic Father
Bochefiski writes that the propositions examined by Aristotle in the passage
under consideration can be interpreted by

(27) BxD (x) Ax and (28) (x)Bx D (x) Ax3>
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Now, if we turn to the text then we find that the two propositions in-
volved can be translated as follows:

(29) to whatever (entity) b belongs, a belongs to it in every
instance

and

(30) to whatever (entity) b belongs in every instance, a be-

longs to it in every instance

In our symbolism they can be expressed thus:
(29Y) OxCUxbAxa and (30") OxCAxbAxa

It is evident that (29) and (30) are prosleptic propositions, and so they are
described by Alexander. Notice that proposition (29) has an indefinite
antecedent. If we interpret it as a singular proposition then (29) and (30)
turn out to be equivalent contrary to Aristotle’s contention, but if we in-
terpret the antecedent of (29) as a particular proposition, i.e., if we under-
stand (29) as meaning the same as

(29" OxCIxbAxa

then we will easily see that (29) implies (30) while the converse implica-
tion does not hold. Thus if Aristotle’s claim is to be upheld, we have to
regard (29") as the correct interpretation of (29). It may be of interest to
add that this is exactly how Alexander understood proposition (29). For in
his commentary he equated proposition (29) with the one that says ‘to what-
ever (entity) b belongs in some instance, a belongs to it in every instance’.38

11. This seems to be all that could be gleaned from our sources for
the purpose of reconstructing the Theophrastian theory of prosleptic premiss-
es and prosleptic syllogisms.39 It is hoped that by now the meaning of the
technical term ‘prosleptic’ has become a little clearer. Following our anony-
mous authority we can repeat that prosleptic premisses were called so be-
cause each of them contained an indefinite term, or a bound variable as we
would say. Once this term has been made definite, i.e., once a constant
noun expression has been substituted for the bound variable, the prosleptic
premiss becomes an implication, which, granted its antecedent, yields its
consequent as the conclusion in a valid inference of the modus ponens type.
Inferences which originated from prosleptic premisses in this way were
called prosleptic syllogisms.

Finally we ought to remember that in the terminology of the Stoic logi-
cians the term wpboAnyis (or mpooAapuB avbuevov) designated the minor
premiss in their hypothetical inferences.40 This use of the term should be
clearly distinguished from the one established by Theophrastus and dis-
cussed in the present paper.

NOTES

1. Cf. Ammonius lc. p. IX, 23: Tpla éBn tont T amhod ov Moywpoi
70 K amyopikdy, 10 vroberkdy, 1 kard mpSolpv.
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2. Cf. Ammonius l.c. pp. IX, 28 - X, 29. Cf. Jan Kukasiewicz, Aristotle’s
Syllogistic, Oxford 1957, pp. 38-42. The scholiast refers to Galen’s
’Amodeikricij. This seems to be the treatise which according to Galen
himself had the title lepl rjs anoSeléews. Cf. Galenus, Institutio Logica
(ed. Kalbfleisch), Lipsiae 1896, p. 47, 21. '

3. Cf. Ammonius l.c. pp. XI, 1 - XII, 3.

4. Cf. Ammonius l.c. p. XII, 3: ¥ ydp kal plrov eidos oVA\oypod pery
7 kamyopwdy kal Vmoferkdy 1 AeySpevov mapa @coppdorp Kk arg
apdoMyv, O kara ra tpla oxfpara wAékerat olrws. A SXHMA. ‘6
Kara mavros e’zv@pcfmov, kar ekelvov ﬂaurbs obola- (fov & kara
ﬂaVTOS ’av@pwﬂov kat ovota ‘dpa Kara ﬂ‘aVTOS Lgov . . . B ZXHMA.
0Kara 7avrios avfpdmov,rolro Kary mavrds mnov ... <C ZXHMA.>
ka® ov mavrss Ccpov, Kara roprov <mavmos ?> kal )\oymou

It appears that “7avrds” is likely to have been omitted by the copy-
ist. Wallies does not put it in in his edition.

Father Bocherski’s reconstruction of the inference referred to under
B ZXHMA above seems to have been vitiated by typographical errors.
It looks as if 1t should read thus: o kar'a mavros av@paﬁrov, rovro
Kary mavrds tmmov. {pov 8¢ kara mavrds avlpémov- kat {gov dpa
kar'a mavros tamov. Cf. I. M. Bocheriski, La logique de Tbeopbraste
Fribourg 1947, p. 119.

Depending on the context the categorical propositions will be ex-
pressed in this essay as follows:

Universal affirmative: every a is b, b is predicated of @ universally,
b is predicated of a in every instance, b belongs to 4 in every instance.

Universal negative: no a is b, b belongs to a in no instance.

Particular affirmative: some a is b, b belongs to a in some instance.

Particular negative: some a is-not b, b does not belong to a in some
instance.

Indefinite affirmative: a is b, b is predicated of a, b belongs to a.

Indefinite negative: a is-not b, b does not belong to a.

5. Cf. Ammonius l.c. p. XII, 10-13.

6. Cf. Ammonius l.c._p. 69, 29: [IEPI TQN KATA [[POEAH‘I’IN
2YAAOI'IZM@N. Ovroa olvvy rcov uev Kamyopmwv exoum o 7Ta0'L
Tols oxnyam dvar & pv npamp 0 ¢ F navn, U © A ﬂavn v b
rcp Sevrepep 0 karg 100 B mavrds, obro kat kara o0 I mavrb s e 8 7%
pirg kad’ ob 70 A mavrés, karh rovrov kdi 15 B <mavré s ? >.

It is interesting to note that the indication of quantity in the premiss
illustrating the third figure seems to be missing here just as in the text
quoted in note 4 above.

7. Cf. C. A. Brandis, Scbolza in Aristotelem, Aristotelis Opem, Vol. 1V,
Berolini 1836, p. 18943 ad An. pr. 58321 l')ﬂoypaq’)a odv guiv (sc. o
’Aptororéns ) aBos erepov rrpor(wewv, onep 0 @equpaaros KaMel Kara
ﬂpoo)\m/uu avyxcwrac S¢ at ToLa ra nporaaas‘ ¢E Goplorov rov [.I.EO’OU
kal dpopdvov v drpov dvo Spwv olov & pev @ A oxijpart 0 Kary 10§
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10.

11.

12.

~ I ~ ~ =
I, kar' exetvov & A-_&v 8¢ 1 Seviépp, o karx 10 A, rofiro kal kara rob
~ \ ) \
B.- & 8¢ rp T, kad’ ob 10 A, kar’ exelvov 7 B.

Cf. Galenus l.c. p. 48, 1: omoiov & n 10 &.dos ab ey (sc. r@v Kara
ﬂpoa)\m,[/w 6vop,a§o;m/wv guddoywoudv), elpioerar i mapaderypdrov
Svotv. W uev obv €8s ¢ eon rolov Ka0’ ov mSe, KaL 168¢+ <G 768¢
kara 10 58e - kal 168¢>"dpa Kara 1008e”. Kdt 677 ovop.arcou e¢.’ ob dévdpov,
KaY GV . Svdpov (88) émt mhardvov - kal ¢urov dpa tmi mAardvov ”
apoovmakoboar 8¢ Snhovdr el 1§ kart OV ASyov 1 “kamyopeirac”
“Myerar”, bs evar v OAékAnpov Mbyov roudvde “ka® ob Sévdpov
Kamyopetrat, kara To0 rou pvrov kamyopeirac - 36'V8pov d¢ mhardvov
Kamyopetirac- KG.L PudY a apa n\arayov Karqyopnenaemc . erepov 8¢ eidos
ovAoywudy &k 1y kara mpdolpfw 0 kara 0, kd kara 10D e+
<168 8¢ xara robde- &ore kal kary 008e>”. éml dvopdrov 8¢ o kara
SévSpov, kal <kara> mharavov GvOV 8¢ kara rob Sévdpov - kal kara
m\ardvov dpa”.

Cf. Galenus l.c. p. 47, 18: ’Emél 8¢ kal mept rdv kara mpbolgfw
dvopalopévaov ovMoywpdy ot ik lleprarov yeypdpasw bs xpnoiuwv,
éuol 8¢ mepurrol dokobow etvar kaBbr Sédewkrar ki 7 llept mj's amodelews
apayparelg, mpooijkov éf #v n kal mepl robrwv elmely. mbool ptv ovv Kal
rives elolv, obk avaykaiov evrabfa Sielipyeofar relelws elpnkdr mept
abrov & dkelvots rols z‘mo;wrfuaaw p. 48, 17: <6’n> & ot oo
ovMoyopol  1GV Kamyopma)v emmuat rwes‘ aow, va erepov yévos
ab1ov, e77¢3€3axm$ [ov V] & ols elmov bmowfpuaow od Stv én Séopar
Myew évrat0a mepl al riv.

Cf. Alexander, In Aristotelis Analyticorum Priorum Librum I Commen-
tarium, Commentaria in Aristotelem Graeca, Vol. 2, pt. 1 (ed. Wallies),
Berolini 1883 p. 378 12 ad An. pr. 49P27: 0 )\.eya (sc. o prrore)tns),
o007y eorwv, Sn & rai s rowadrais mpordoecow, ai Svvduet T V'S 1pels
Hpov's tv abrais éxovow, dmotal elow, &s é&bero viv, kal SAws al kam
7pdoAniy ©mo Beodpdoro v Aeyopevar . . . k7. See also references quot-
ed in notes 7 and 4 above.

Cf. Alexander l.c. p. 378, 15 ad An. pr. 4927:  adra yap (sc. al kara
ﬂpéef)\m/fw vad @eoqﬁpdarov )\fyéuevac n'pordaas )ro?)s rpeis (')'povs é'xov ol
7ws - v yap rq “kaf)’ ov 1 B navrds, kar exelvov ™ A mavrds” &v To’cs
dvo Spors, rcp 7€ B kat ¢ A, rois wpzayevozs non m>s ﬂeptec)w]maL Kat &
piros, kad’ ob ™ B kamyopeirar, nAMjv ody Spoiws ékeivor wpiopévos
kaL pavepds.

Cf. C. A. Brandis l.c. p. 189P43 ad An. pr. 58321 (quoted in note 7) and
p, 190217 ad An. pr. 5 8a29 ai:'m fonv 1) Kkara npéa)mtﬁw ﬂpc')rams-
Kar npoo)\m/;w 8¢ kaketraw S 100 & m ovvlérg ﬂporaaa aopwrov opov,
Vo 10D p.eoov, opioBevros re Kaz wpoo)tn¢>0€wos ) av)x)xoywyos
émurelelrar kal yvipuov emq')eperac 70 crv;mepacma. Yoke 8¢ 1) rowabm
7péragis Yroferik crv)u\oywy(f) 9 oV VnppevQ.
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Cf. J.Xukasiewicz l.c. pp. 77 sq.

Cf. Ammonius l.c. p. XII, 12: kat ék 8Vo y?zp amodarkwv ovva’yovot
(sc ol kama ﬂpc;o)\m//w av Moywpoc') Ka‘t éx 30’0 pepik@y Kai é§
ouocoaxnuovwv v 86vrepq) oxnuan Kat m &\ ﬂavra LBLa p. 69, 33:
a)\)\a ouvayerac vov kat v Sev rep(p Kara¢arLKov kat &v i Kaeo)\ov
Kkat ék S¥o amopankav v maot, Kat 9 vnapxew 1] avvmap&ia avvayerat
Commentmg on the premiss which says that ¢ © A ppdevt dmdpyet, 0
B mavn vmapyet, the anonymous schohast in C. A. Brandis l.c. p 190a
makes the followmg rematk ean e avm €V m pr]m nporaaa 2% rerq)
oxnuarc oV yap p.eaov Kat aopwmv uﬂOKaufvov €xer ots Svo; Kat
o 10 eaxe ﬂ)\fovexrqua 0 v pite ovvdyew Kaeo)\ov av;urepaoua od
uovov e rovro M\ kal £& dmopanxiis karadankyy kai ik dUo pepikdv
o vvdyew ovumépaopa, s €ays Seléopev.

It is fairly obvious that our inference schemata 1'" - 3''" are special
cases of a more general inference schema, whose validity is based on
the following logical law:

CIxCohopxyyxChxiyx
Cf. I. M. Bochedski l.c. p. 110.

Cf. Ioannis Philoponi in Aristotelis Analytica Priora Commentaria (ed.
Wallies), Commentaria in Aristotelem Graeca, Vol. XIII pt. II, Berolini
1905, p. 422, 9: ¢ o A ob mavn Vmdpyet, 10 g T nwL dmapyet - o
8¢ A i B bmapyer ob mavr(- obrodv 70 B 7y I' bmdpyer rvi.

Cf. Philoponus l.c. p. 422, 1.
Cf. Alexander l.c. p. 302, 9 sq. and p. 326, 20 sq.

[

Cf. An. pr. 58326 e 8o B rc'r I" Se oup.rrfpa'vaaeac oDkél’ 6uoc’a)s
avnarpemeov 0 AB () yap adm ﬂporams, o B pnBem ® A Kat 7o A
w]&w g B vﬂapxew), &\\a Myrréov, cp o A pr]&m dmdpyet, o B ﬂavn
vﬂapxew corew ro A pndevi o I vnapxew, onep 7;1/ o Uv;mepaa,ua cp
86 70 A ;Ln&w, © B eMpbw mavre Smdpyew - dvdykn obv 10 B mavrt
p I vmapyew.

H. Maier gives the following paraphrase of the Aristotelian infer-
ence:

kein A is B = alles, was nach seinem ganzen Umfang nicht A ist, ist B

kein C is A = alles C is ein solches, das nach seinem ganzen Umfang
nicht A ist

alles C ist B

Cf. H. Maier, Die Syllogistik des Aristoteles, Zweite Teil, Erste Halfte,
Tiibingen 1900, p. 334. In the first premiss the sign of equation is
meant apparently to indicate the transformation suggested by Aristotle
in his theory of the circular and reciprocal proof. In the second premiss
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it indicates equivalence. Clearly, Maier’s inference, valid as it cer-
tainly is, has a different logical structure from the inference proposed
by Aristotle. For Maier’s inference seems to have the form of a syllo-
gism in Barbara:

(i) every non-A is B
now, (ii) every C is non-A
therefore, (iii) every C is B

W. D. Ross renders Aristotle’s inference as follows:

All of that, none of which is A, is B.
NoCis A
. AllCisB

Cf. W. D. Ross, Aristotle’s Prior and Posterior Analytics, A revised
Text with Introduction and Commentary, Oxford 1949, p. 438.

Ct. An. pr. 586

Cf. An. pr. 58b7 T;]V o’ e’v péper ot (sc. 3afac), éav ouotws
avnarpadm 70 AB waﬂep kbt v kabdlouv, . . . ooy @ ™ A ro
bmadpyet, © B nwe drdpyety.

It is obvious that in accordance with Aristotle’s intentions inference
(15) could, for instance, be formulated as follows (:) o A rwt ;ﬁ]
vﬂapxa, ° B i vﬂapxa Yorw 8¢ o A rwt rcp r ;u; dmapyew - avayky
odv 0 B 7 I" dmapyxew. Now, Maier has, in this connection, the
following inference:

kein A ist B = alles, was teilweise nicht A ist, ist teilw. B

einiges C ist nicht A = C ist ein solches, das teilw. nicht A ist

C ist teilweise B = einiges C ist B.

Cf. H. Maier l.c. p. 335. And Ross interprets Aristotle’s argument by
proposing an inference which runs thus:

Some of that, some of which is not A, is B.
Some C is not A.
*. Some C is B

Cf. W. D. Ross l.c. p. 439. I fail to see how this inference can be con-
strued as valid although I have no such difficulty if I consider the
original Aristotelian premisses and their conclusion. Nor can I agree
with Ross when he says that ‘all the reciprocal proofs fall into one or
other of two forms: If no X is Y, all X is Z, No X is Y, Therefore all
X is Z, or If some X is not Y, some X is Z, Some X is not Y, Therefore
some X is Z’ (cf. l.c., p. 440). For should this be the case then all
the reciprocal proofs would be instances or mere modus ponens. Clear-
ly they are more than that.

Cf. e.g. H. Maier l.c., p. 335 and W. D. Ross l.c. p. 441.
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CE. An. pr. 58P7-12, 5833-8, and 59224-9; cf. W. D. Ross L.c. p. 440.

Cf. An. pr. 32P29: To 8¢ kad’ ob o B, 1 A &déxeaba N mavn o B 70
A &8éxesbar ob Sév Siagépet. Here the equivalence we are interested
in is embedded in a modal context. Similar equivalence appears to be
presupposed by certain turns of expression to be found in the Prior
Analytics 11, 22.

Cf. An. pr. 6821: ¢ 8¢ 0 A, 10 I oy bmdpyer which appears to be

. LPRY - N ¢ s . .
used as equivalent to 70 O¢ I" 79 A oddevt vmapyxet. In connection with
the equivalences now under dxscussmn see Anstotle s defuunon of
umversal proposﬁwns in An. pr. 24 brg: o 8¢ & o)\q) ewat érepov erep(,)
Kal 7o Kara 7avros kamyopetofa Garrpov 0arepov rabrov éonv. Aéyopev
Se 10 Kara nawos Kamyopaaﬁat orav ;17]851/ N Aa[ﬁav [rov vmoketpévou |
kaf’ ob Odrepov ob AexOrioerar kat 1o kara unb‘evos doavrws.

Cf. J. Lukasiewicz l.c. p. 5.
Cf. J. Lukasiewicz l.c. pp. 5-7.

Cf. Alexander l.c. p. 379, 9 ad An. pr 49b30 6 ;Levroz ®eo¢vpaarcs v
1 Iept Karaanaews rqv Ka0’ ob © B, 1 A” bs Loov Svvapéimy
AapBavel m “kad’ ob mavros 1o B, kar ékelvov mavms 1 A.
Cf. e.g. Alexander l.c. p. 378, 18; cf. A. C. Brandis l.c. p. 189P43 sq.
ad An pr. 58%21: Aéyer & o @eé¢paaros on 3vvaua LO’T] eor? (sc.n
Kara ﬂpoo)uyt//w ﬂpOTwO'LS) 7] KamyopuKy, 0D dev yap 8Laq.’>epew 70 )\eyew
‘0 A kar oub‘evo? rov B rov )\eyew Ka6’ ov 70 B navros, kar’
o devos €K€LVOU ro A” ) mddv © Myew © ro A Kara ﬂavros ov B” rov
Nyew “kad’ ob 10 B mavrés, kar ékelvov kal 1o A mavrés”?

Cf. 1. M. Bochen'ski l.c. p. 48 sq.
Cf. A. N. Prior, Formal Logic, Oxford 1955, pp. 122 sq.

In (24) ‘Zx’ reads ‘for some x’, and expressions of the type ‘Kaf’
stand for the corresponding expressions of the type ‘a and [3’.

Cf. A. N. Prior, Formal Logic, Oxford 1955, pp. 122 sq.
Cf. I.M. Bochen'ski l.c. p. 50.
Cf. I. M. Bochen'ski, Ancient Formal Logic, Amsterdam 1951, p.

Cf An. pr 49b14 16: OvK ean Se ravrov ovr ewat ovr emav, on cp
o B vnapxa 70 U7g ﬂavn 0 A brapyet, kal ™ €mew 1© ‘P mavr ro B
dmdpyet, kat 1o A mavre dmépyec.

Cf. Alexander l.c. pp. 375 sq. ad An. pr. 49b14 sq.

Cf. Alexander l.c. p. 375, 17: Kat ylverar © &bioptorws AeySpevov “loov
% "9 i 10 B daapyxet, rovre mavri o A”.

In his La logique de Théophraste pp. 109 sq. and 116 sq. Father Bo-
chefiski talks about ‘syllogisms njs mpoohjiews.  This terminology



176

40,

CZESELAW LEJEWSKI

seems to be based on a wrong interpretation of the following passage
in Alexander’s commentary to the Prior Analytics: Myow & av (sc. b
, ’ ’ N - o \ ’ , “
Apwororedys) rovs 7 Oia OCUVEXOUS, O KAl GUVNUUEVOV A€YeTal, Kal
ms mpookifews Umoberikods kat 10VS Sa 0D Saperikod re Kal
Sielevypévov ¥ kar rous Sia dmodarkis gvpmlokis. Alexander l.c.
p. 390, 3 ad An. pr. 50239, Clearly, in this text the term mpdoAnysis
refers to the minor premiss (cf. note 41 below), and ol S ouvEYo US
\ L d 14 ’ ’ -
Kat ms mpooAyews vmoberikor (sc. o vMoywpot) are nothing else but
instances of the modus ponens.

. . ¢ ’ 3 € \ \ ’
Cf. Diogenes Laertius VII, 76: AoyoS 8¢ éorv ws ol mept rov Kpivw
’ A) \ ) ’ . ’ ) - T t
Pact, 10 GVVEOTEKOS €K Muparos Kal wpooA)YewmS Kkal €mipopas olov o
~ wy ¢ 2y ~ 3 ¢’ 3 92 - I Yy ~
rotoVU70S: “el nuepa eor, pws eorc nuepa Se ot - PwS apa eor”. Mpppa
N\ ’ Y \ ey ¢ ’ t24 - Y4 » ’ N\ et ’ N oy »
pev yap éor o “et nuepa €or, G eort”. mwpooAnyits ro “nuepa Se eor”.
\ NN -~
émidopa Se 10 “Ppas tpa tor.
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