126 LOGIC

conflict. Supposing that the above conflictholds, ‘P, ...and P and P, .°
might nonetheless not conflict with “not:C’, since P, , is not one of the
factors because of which “not:C’ fails to hold. That is, the ‘because’ would
prevent the addition of irrelevant conjuncts. In this way the idea of the
relevance of the premisses to the conclusion, as a condition for ‘proper
following from’, would be part of the validity criterion.

*

In addition to validity, the Stoics assumed that arguments could have the
properties of truth and falsechood. An argument is true (we would say
‘sound’) if, besides being valid, it has true premisses (D.L. vi1.79, cf. S.E.
M v111.418); an argument is false if it is either invalid or has a false premiss
(D.L. vi1.79). The predicates of truth and falsehood are here based on the
concept of truth of assertibles, but are used in a derivative sense. The rele-
vance of truth and falsehood of arguments is epistemic rather than logical:
only a true argument guarantees the truth of the conclusion.

But the Stoics went further in assuming that arguments could also have
modal properties: like assertibles, arguments can be possible, impossible,
necessary and non-necessary (D.L. vi1.79). The modal predicates, too, can
only be used in a derivative sense here. The motivation behind such a clas-
sification is easy to make out; again, it is in the first place epistemic. The
time dependency of assertibles affects the arguments. Since the concept of
truth of arguments is based on that of truth of assertibles, and the latter can
change their truth-value, so can arguments. For instance, the argument

Ifitis day, itis light.
Now itisday.
Therefore itis light.

will be true in the daytime but false at night.12? It seems that arguments
with premisses that did (or could) change truth-value were called ‘chang-
ing arguments’ (peramimTovTes Adyor) (Epict. Diss. 1.7.1; 111.21.10).
Chrysippus or some later Stoic wrote five books about changing argu-
ments (D.L. v11.195-6). Now, if like the Stoics one is interested in knowl-
edge gained by inference, one would focus on conclusions on which one
can always rely, that is, on true arguments of which one can be sure that
they are always true - or at least from the time onwards at which the argu-
ment was propounded. It is hence plausible to assume that the modalities

122 Two of several passages that take into account truth-value changes of arguments are S.E. M
V11418 and PH 11.139. There the provisos ‘given it is this night’ and ‘it being day® are added
when a particular truth-value of an argument is stated.
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of arguments were introduced in order to have available a way of referring
to arguments SEnr do not change truth-value. For this purpose the
Chrysippean Eom»_ accounts?22 could r»<n been used: for example, a nec-
essary argument would be one that either cannot be false or can be false
but is hindered by external circumstances from being false, and accord-
ingly for the three remaining modalities.

6: Syllogistic

More important for logic proper are the divisions of valid arguments.
These are based primarily on the form of the arguments. The most general
distinction is that between syllogistic arguments (cuAAoyioTikol Adyor)
or syllogisms (cuA\oyiouof) and those called ‘valid in the specific sense’
(epavTikol lBikéds). The latter are concludent (i.e they satisfy the
general criterion of validity), but not syllogistically so (D.L. v11.78).
Syllogisms are, first, the indemonstrable arguments, that is, those that are
valid in virtue of having one of a limited number of basic forms, and sec-
ondly those that can be reduced to indemonstrable arguments by the use
of certain rules called *0épara’. 123

The indemonstrable syllogisms are called “indemonstrable’ (&vatrédei-
kT0s) because they are not in need of proof or demonstration (&rrédei€is)
(D.L. v11.79), since their validity is obvious in itself (S.E. M 11.223). The
talk of five indemonstrables alludes to classes of argument, each class
characterized by a particular argument form in virtue of which the argu-
ments of that class are understood to be valid. Chrysippus distinguished
five such classes; later Stoics up to seven.

The Stoics defined the different kinds of indemonstrables by describing
the form of an argument of that kind. The five Chrysippean types were
described as follows.124 A first indemonstrable is an argument that is
composed of a conditional and its antecedent as premisses, having the
consequent of the conditional as conclusion (S.E. M vi11.224; D.L. v11.80).
Anexampleis

Ifit is day, it is light.
Itis day. -
Therefore it is light.

A second indemonstrable is an argument that is composed of a condi-
tional and the contradictory of its consequent as premisses, having the

122 For Chrysippus’ modal accounts see above, p. 118.
123 For a comprehensive discussion of Stoic syllogistic and its relation to modern logic scc Bobzien
1996. 124 Forthe terminology used cf. the section on non-simple assertibles.
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contradictory of its antecedent as conclusion (S.E. M vi.225; D.L.
vi1.80), e.8.

Ifitis day, itis light.

Not: itis day.

Therefore not: it is light.

A third indemonstrable is an argument that is composed of a negated con-
junction and one of its conjuncts as premisses, having the contradictory of
the other conjunct as conclusion (S.E. M vi11.226; D.L. Sa:mov, c.g.

Not: both Plato is dead and Plato is alive. S

Plato is dead. ’

Therefore not: Plato is alive.
A fourth indemonstrable is an argument that is composed of 2 disjunctive
assertible and one of its disjuncts as premisses, having the contradictory
of the remaining disjunct as conclusion (D.L. vi1.81), e.g.

Either it is day or it is night.

Itisday.

Therefore not: it is night.

A fifth indemonstrable, finally, is an argument that is composed of a dis-
junctive assertible and the contradictory of one of its disjuncts as pre-
misses, having the remaining disjunct as conclusion (D.L. v11.81), e.g.

Either it is day or it is night.
Not: itis day.
Therefore it is night.

Each of the five types of indemonstrables thus consists - in the simplest
case ~ of 2 non-simple assertible as leading premiss and a simple assertible
as co-assumption, having another simple assertible as conclusion.125 The
leading premisses use all and only the connectives that Chrysippus distin-
guished.

The descriptions of the indemonstrables encompass many more argu-
ments than the examples suggest, and this for three reasons. First, in the
case of the third, fourth and fifth indemonstrables the descriptions of the
argument-form provide for ‘commutativity’ in the sense that each time it
is left open which constituent assertible or contradictory of a constituent

125 The forms of the first and second indemonstrables correspond to the basic argument-forms
later named modus (ponendo) ponens and modus (tollendo) tollens and those of the fourth and fifth
to the basic argument-forms later called modus ponendo tollens and modus tollendo ponens.
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assertible is taken as co-assumption. For instance, if we symbolize the
constituent assertibles in a fourth indemonstrable as 4, , 4, (disjuncts one
and two), the two sub-types covered are of the following kind:

Eitherd, ord,, now d, ; therefore notd,.
Eitherd, ord,;now d,; therefore notd,

Secondly, the descriptions are all given in terms of assertibles and their
contradictories, 7ot in terms of affirmative and negative assertibles. In all
five cases, the first premiss can have any of the four combinations of
affirmative and negative assertibles: for instance in the case of the first and
second indemonstrable (if we symbolize affirmative assertibles by p, g,
negative ones by not: g, not: g):126

ifp,q ifnot:p,g  ifp,not:q¢  ifnot:p,not:q.

Thus, putting together these two points, we have four sub-types under
the first and second description of indemonstrables and eight in the case
of the third, fourth, and fifth, thirty-two subtypes in all.

The third reason for the multitude of kinds of indemonstrables is the
fact that the descriptions, as formulated, permit the constituent assert-
ibles of the leading premisses to be themselves non-simple. And indeed,
we have an example in Sextus which is called a second indemonstrable and
which is of the kind*27

Ifboth p and g, ; now not:r; therefore not: <both p and>4.

In addition to describing the five types of indemonstrables at the meta-
level, the Stoics employed a second way of determining their basic forms
of arguments, namely by virtue of modes (Tpémo1). A mode is defined -
rather vaguely - as “a sort of scheme of an argument’ (D.L. v11.76; SE. M
v111.227).128 Diogenes Laertius adds the example

If the first, the second; now the first; therefore the second.

This is an example of the (or a) mode of the first indemonstrable. It differs
from a firstindemonstrable in that ordinal numbers have taken the place of

126 Where not indicated otherwise, #, 4, 7, etc. symbolize affirmative and negative simple assert-
iblesalike.

127 §,E. M vi1.237; the text requires emendation: in the conclusion the first conjunctof the leading
premiss has to be added, as is clear from 236.

128 In later authors, TpdTros and the Lacin translation “modus® are frequently used as synonyms
cither for ‘indemonstrable’ or for *basic kind of indemonstrable’ (e.g. Phlp. APr. 244.9, 12, 3;
245.23, 26, 33; Cic. Top. 54~7; Martianus Capella 1v.414~21), whereas the term ‘indemonstra-
ble’ is not used ac all in these texts. In contrast, what was called TpdTros by the carly Stoics is
then called forma in Latin (e.g. Martianus Capella 1v.420) and in Greck probably oy fiua (Phip.
APr, 246.10~12).
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the antecedent and consequent assertibles of the leading premiss, and the
same ordinals are re-used where the antecedent and consequent assertibles
recur in co-assumption and conclusion. It is always whole assertibles that
correspond to the ordinals - as opposed to terms that correspond to the
letters in Aristotelian logic. A mode is syllogistic when a corresponding
argument with the same form is a syllogism. There can be little doubt that
the modes played a prominent role in the Stoic theory of arguments. They
feature in at least seven of Chrysippus® book titles (D.L. v11.193-5). But
their exact status in Stoic logic is hard to make out. It sepms that modes,
and parts of modes, performed at least three distinct functions.

First, the modes functioned as forms in which the different indemon-
strables - and other arguments - were propounded (S.E. M vi1.227; PH
11.292). If for instance one wants to propound a first indemonstrable, the
mode provides a syntactic standard form in which one has (ideally) to
couch it. This is similar to the requirement of couching non-simple assert-
iblesina nQ.BE form, for example, of expressing a conjunction by using
‘both . 2129 When employed in this way, the modes resemble
»&:Bnn?mo_da" the ordinal numbers do notstand in for particular assert-
ibles; rather, their fanction is similar to that of schematic letters. So, any
argument that is propounded in a particular syllogistic mode is a valid
argument, but the mode itself is not an argument. The logical form pre-
sented by a syllogistic mode is the reason for the particular argument’s for-
mal validity. In this function the modes can be used to check the validity of
arguments.

In the two other ways in which modes and ordinal numbers are
employed the ordinals seem to stand in for assertibles and the modes are
used as abbreviations of particular arguments rather than as argument
forms. In the analysis of complex syllogisms, for purposes of simplicity
and EQ&? ordinals may stand in for simple assertibles, in the sequence of
their occurrence in the argument (S.E. M vi11.235-7). And in the so-called
‘mode-arguments’ (AoydtpoTror) the constituent assertibles are given in
full when first occurring, but are then replaced by ordinal numbers, as in

Ifitis day, itis light.
Now the first.
Therefore the second.

Here, too, the function is mainly one of abbreviation (D.L. v11.77). There
are however a couple of pertinent questions on which the texts provide no

129 See above, p. 103.
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unambiguous information. First, it cannot be made out with certainty
what kind of assertibles may correspond to the ordinals in the modes. On
the one hand, in all our sources the ordinals correspond exclusively to
simple affirmative assertibles. This holds even in those cases in which the
illustrative arguments are indemonstrables with negative or non-simple
assertibles as constituents in the leading premiss, such as

Ifboth # and ¢, 7; but not:r; therefore not: both p and 4.13°

On the other hand, two Chrysippean book-titles imply that one and the
same argument can be classified in several modes (D.L. vi1.194).
Chrysippus may - but need not - have maintained that examples like the
above could be classified not only in the mode

If both the first and the second, the third;
but not the third;
therefore not both the first and the second.

butalso in the mode
If the first, the umnounw but not the first; therefore not the second.

A related point is the question of whether there was one (typical) mode for
every basic type of indemonstrable, that is, one that fits all first indemon-
strables, one that fits all second indemonstrables etc. Alternatively, there
could have been several (typical) modes for each type of indemonstrable;
that is, as many as there are subtypes. Again, the sources provide no
answer; but if there were just one mode for each basic type of indemon-
strable, this would raise a number of problems. 13

*

For a full understanding of Stoic syllogistic it is essential to know what
made Chrysippus choose the five types of indemonstrables; however, the

sources do not permit a clear answer. All we are told expressly is that the
indemonstrables were thought to be evident and hence not in need of

demonstration, and that all other syllogisms could be reduced to them
(D.L. v11.78; cf. above). And we can infer from the presentation of the

130 Cf, §.E. M vu1.236, quoted below, p. 140; see also Martianus Capella 1v.420. T use #, ¢, 7 for
affirmative simple assertibles in this case.
131 E g in the case of the'third, fourth, and fifth indemonstrables, commutativity would not be
catered for. For instance, how could
Either #, g; ¢; therefore not: p,
which is a fourth indemonstrable according to the general account, fic the mode
Either the first or the second; the first; therefore not the second?
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types of indemonstrables that their evident validity is grounded on their
form. No doubt the five types of indemonstrables are basic arguments and
evident ‘in some respects’. But so are other types of arguments.

In which respects then are all and only indemonstrables-evident? We may
approach this question in the first place negatively, by listing some ways of
being basic and evident which Chrysippus cannot have had in mind. First
we can see that all indemonstrables (and consequently all Stoic syllogisms)
relate whole assertibles, and not terms as Aristotelian syllogisms do. These
latter, which consist of three different categorical general statements,132
did not count as syllogisms, let alone as evident for the Q_m_w Stoics. Second,
it seems that Chrysippus was not entertaining the idea 6f tninimizing con-
nectives. Third, Chrysippus cannot have been concerned to minimize the
number of types of indemonstrables: for, with the help of the first thema,133
second indemonstrables can be reduced to first ones (and vice versa), and
fifth to fourth ones (and vice versa), and this can hardly have escaped his
attention. Fourth, Chrysippus seems not to have aimed at deducing the
conclusions from premisses of the minimum possible strength. For any
conclusion one can draw by means of a first or second indemonstrable (with
aleading premiss ‘If #, 4°), one could also draw from a corresponding third
indemonstrable (with a leading premiss “Not: both # and not:4°). The extra
requirement in the truth-criterion for the conditional - compared with the
negated conjunction - that is, the element of conflict, seems completely
irrelevant to the conclusions one can draw in Chrysippus’ syllogistic.

For a conjecture as to what Chrysippus® positive criteria were it may
help to consider the following points: in the indemonstrables ~ and conse-
quently in all syllogisms - all and only the Chrysippean connectives (‘and’,
if’, or”) and the negation (‘not’) are used to construct non-simple assert-
ibles. Among these non-simple assertibles Chrysippus distinguished a
particular class entitled ‘mode-forming’ or ‘grounding assertibles’
(tpomikdv &§icoua). These were apparently conditionals, disjunctions
and negated conjunctions.!34 All the indemonstrables have as leading
premiss such a ‘mode-forming’ assertible.

On the assumption that Chrysippus restricted the connectives to those
mentioned above, the way the Stoics thought about the jndemonstrables

132 A paradigm form is modus Barbara: A holds of every B; B holds of every C; therefore A holds of
every C. 133 See below, p. 138.

134 Lacer logicians, in particular Peripacetics, wonld refer to such premissesas ‘hypothetical propo-
sitions® (UroBetexal TpoTdoes). Accordingly, they often called standard Stoic arguments
‘hypothetical’, as opposed to the Aristotelian ‘categorical’ ones. This use of *hypothetical’ is not
t be confused with Stoic “hypothetical sayables® and ‘hypothetical arguments’, see above,
p- 122 and Bobzien 1997a.
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may have been like this. Of all non-simple assertibles, the mode-forming
ones stand out in that they permit the construction of formally valid argu-
ments. In the most basic cases they make it possible to infer, with a simple
assertible as co-assumption, another simple assertible as conclusion. Thus
one obtains exactly the five types of indemonstrables, with all the above-
mentioned subtypes. Perhaps the deductive power of the indemonstrables
was somehow thought to be grounded on the mode-forming assertibles.

But still, why single out the valid arguments composed of a mode-
forming premiss and two simple assertibles? There are certainly other syl-
logisms that are fairly short and simple. What the indemonstrables seem
to have in common (and not to share with others) is that no one could rea-
sonably doubt their validity, simply because understanding the connec-
tives that are used in their leading premisses implies knowing the validity
of the corresponding forms of the indemonstrables. (Understanding
‘Not: both # and 4° implies knowing that if one of them holds, the other
does not; understanding “If ¢, ¢° implies knowing that (i) if § holds, so
does g, and (ii) if  doesn’t hold, neither does p; and understanding “Either
2 or ¢’ implies knowing that (i) if one of them holds, the other does not,
and (ii) if one of them does not hold, the other does.)

This kind of criterion would for instance fail the following two candi-
dates for indemonstrability, although they are simple and evident in some

ways:
#,4,thereforepand g
would not rank as an indemonstrable since understanding  does not
imply knowing that if 4 then ‘¢ and 4. And
Ifp, q; if g, ry therefore if p, 7
would not rank as an indemonstrable since understanding “if #, 4’ does not
imply knowing that if “if 7, 7, then “if p, 7.

»*

The situation is slightly complicated by the fact that Chrysippus talked
about a syllogism which he called “fifth indemonstrable with several <dis-
juncts>’ (& Téutrtos Sik TARdvwv &vatrdBeiktos) (S.E. PH1.69). Itis of
the following kind (S.E. PH 1.69; cf. PH 11.150; M vi11.434; Phlp. APr.

246.3-4):
Eitherporgorr
Now, neither f nor ¢
Thereforer.



134 LOGIC

Its form obviously differs from the form of the fifth indemonstrables as
given above, which have two disjuncts only in their leading premiss. Some
have thought, therefore, that this is a Stoic complex argument, to be ana-
lysed into two fifth indemonstrables. However, such a reduction does not
work. Syllogisms of this form cannot be reduced in Chrysippus® sys-
tem.135 This might have been the reason why Chrysippus regarded such
arguments as indemonstrables. However, as the name implies, he did not
introduce them as ‘sixth indemonstrables’; rather they are a special ver-
sion of the fifth, that is, they are fifth indemonstrables. 4

Ifwe take this seriously, we have to revise our understanding of the fifth
indemonstrable. In line with the account we should as§ume that the lead-
ing premiss in a fifth indemonstrable has two-or-more disjuncts, and that
the ‘basic idea’ which one grasps when one understands the disjunctive
connective is ‘precisely one out of several’ rather than ‘precisely one out of
two’. This understanding of the major premiss of the fifth indemon-
strables has the consequence that one also has to modify one’s under-
standing of the co-assumption: its description ‘the contradictory of one of
its disjuncts® becomes a special case of ‘the contradictory of one-or-more
of its disjuncts’, the added possibility coming down to ‘the conjunction of
the negation of all but one of them’. There was a standard way of express-
ing such co-assumptions, namely by ‘neither. .. nor.. 2 (o0re. .. o0Te...)
(e.g- S.E. PH1.69; cf. PH 11.150; M V111.434; Phlp. APr. 246.3-4).

If Chrysippus allowed non-simple conclusions in indemonstrables, we
could have a further kind of ‘syllogism with several disjuncts’ in the case
of the fourth indemonstrables -~ which, too, is irreducible in Chrysippus’
syllogistic:

Eitherporgorr...;p; therefore neitherg norr. .. 136

There could also be third ‘indemonstrables’ with three or more con-
juncts.137 However these would be analysable into indemonstrables.

*

In Cicero and a2 number of later Latin authors we find a list of seven basic
syllogisms which most probably is of Stoic origin (Cic. Top. 53-7; Boeth.
Cic.Top. 355-8; Martianus Capella 1v.414~21; Cassiod. nst. 11.3.13). In
addition, we find mention of basic syllogisms other than Chrysippus’
indemonstrables in Galen (Gal. Inst. Log. v.3-4; v1.7; xv.1-11; cf. X1v.4-8;

135 For the Stoic method of reduction see below, pp. 137-48. 136 Cf. Gal. Inst. Log. xv.9.
137 Cf, Cic. Top. 54.
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10-11) and in a scholiuvm to Ammonius (ZAmmon. APr. X1.3~4; 13~36).
They, too, may be of Stoic origin. Most of these texts adopt the Peripatetic
terminology and refer to the basic syllogisms as hypothetical syllogisms.
The presentation of the list of seven varies slightly from one source to
another, but the first five types tend to correspond closely to the
Chrysippean indemonstrables.13%

Difficulties arise with the sixth and seventh types of argument. Both
have a negative conjunction with two conjuncts as leading premiss; they
are of the kinds .

Not: both # and a_.w.noﬁ p; therefore not:g (6th)
Not: both # and ¢; now not:p; therefore ¢ (7th)

The problem is obvious: the sixth looks exactly like a Chrysippean third
indemonstrable whereas the seventh, as it stands, is patently invalid. If
one wants to make sense of them, perhaps the best guess is that the sixth
and seventh basic syllogisms were those with pseudo-disjunctions as lead-
ing premiss.13? For, with one exception, the additional basic hypothetical
syllogisms in Galen and in the scholium are all of that kind, and several
later sources suggest they are or should be formulated as (negated) con-
junctions.140 r

*

Not all Stoic syllogisms, or formally valid arguments, are indemon-
strables. Non-indemonstrable syllogisms can be more complex than inde-
monstrables in that they have more than two premisses; but they can also
have just two premisses. For example, in our sources we find Stoic non-
indemonstrable syllogisms of the kinds:

If both # and g, 7; not r; p; therefore not:q (S.E. M vi11.234-5)
Ifp, p; if not:p, ; either p or not:p; therefore p (S.E. M vi11.281, 466)
Ifp, if p, q; p; therefore g (S.E. M vi.230-2).

The Stoics distinguished and discussed a number of special cases of syllo-
gisms, both indemonstrable and non-indemonstrable. First, there is the
class of indifferently concluding arguments (&Si1apdpws TrepatvovTes); as
example we get

133 Cf. Terodiakonou 1993a. 3 For the Stoic pseudo-disjunction see above, p. 110.

140 Cf, Gal. Inst. Log. v.1 (rapamAfioiov Sielevypdved) and x1v.6 and 11 for the sixth inde-
monstrable and Ap. Dysc. Conj. 219.18~19 and Digesta Iustiniani Augusti 34.5.13. § 6 for the sev-
enth (cf. also Phlp. APr. 246.5-6): Perhaps the leading premiss of the seventh was originally
‘Not: both not: # and not: 4’ and the second and third negation dropped out in the process of
copying ~ as has been suggested by Becker 1957b, 47.
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Either itis day or it is light.
Now it is day.
Therefore it is day. (Apul. Int. 201.4~7; Alex. Top. 10.10-12)

‘This argument is of the kind
Either p or g; pr; therefore p.

The name of these arguments is presumably based on the fact that it is
irrelevant for their validity what comes in as second disjunct. Often men-
tioned in tandem with the indifferently concluding argiiments are the so-
called ‘duplicated arguments® (SiapopoUuevor ?.J\md (Apul. Int. 201.
4-7; Alex. Top. 10.7-10; APr. 18.17-18). It seems that their name rests on
the fact that their leading premiss is a “duplicated assertible’, that is, com-
posed of the same simple assertible, used twice or several times (Cf, D.L.
V11.68-9; S.E. M v111.95, 108). The standard and only example is

Ifitis day, it is day.

Now it is day.

Therefore it is day.
Itis of the kind

Ifp, p; p; therefore p

and is a special case of the first indemonstrable. It is uncertain whether the
use of the negation of the simple assertible was allowed, e.g. whether this
argument was duplicated:

Either ¢ or not:p; p; therefore p.

Such an example occurs in Alexander (APr. 19.3-10) but it is not called
duplicated.141

A third type of syllogism were those with two mode-forming premisses
(ol 81&x Buo TpoTIKGW), that is, arguments composed of two mode-form-
ing assertibles as premisses and a simple assertible as conclusion: the
examples we get are of the kind ‘

Ifp, ¢; if p, not:g; therefore not:p.
A Stoic example is

141 The Aristotle commentators characterized both the indifferently concluding arguments and
the duplicated ones as those in which one premiss is identical with the conclusion, and usually
argued that this fact is the reason why they were not syllogisms (Alex. APr. 18.12~18; Ammon.
APr. 28.9~13; Phlp. APr, 33.23~6). They scem to have been unaware of their special character-
istics and as a consequence the two types seem to have occasionally been confounded (SArist,
Top. 294b23~9 Brandis).
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If you know that you are dead, you are dead.
If you know that you are dead, not: yqu are dead.
Therefore not: you know that you are dead. (Orig. Cels. vi1.15)

A related type of syllogism is that with three mode-forming premisses: the
examples are all of the kind

If p, p; if not: p, f; either p or not:p; therefore p (S.E. M vi11.281, 466),

that is, containing only one constituent assertible (and its negation), used
several times. Generally, such syllogisms may have been of the kind

Ifp, q; if r, g; either p or r; therefore 4.

This is a simple constructive dilemma, which was used, for example, in
paradoxes. The examples in Sextus would then be a special case of this
kind. (A passage in Alexander (APr. 164.277-31) suggests that the Stoics
distinguished further types of syllogisms.)

*

Arguments of all these kinds were syllogisms. And, since Diogenes
reports that all syllogisms are either indemonstrable or can be reduced to
indemonstrables (D.L. v11.78), this means that - if they were not inde-
monstrables themselves - these arguments, too, could be reduced to inde-
monstrables. The Stoic expression for reducing arguments was to analyse
(&vaAlev) them into indemonstrables (D.L. vir.igs; Gal. PHP
11.3.188-90; S.E. M v111.235; 237). What is the purpose of such a reduction
or analysis (&vdAvois)? It is a2 method of proving that certain arguments
are syllogisms or formally valid, by showing how they stand in a certain
relation to indemonstrables. This relation between the argument-to-be-
analysed and the indemonstrables is basically either that the argumentisa
composite of several indemonstrables, or that it is a conversion of an inde-
monstrable, or that it is a mixture of both. The analysis or reduction was
carried out by means of certain logical meta-rules which determined these
relations. They were called themata (8épcrra), sometimes translated as
‘ground-rules’. They were argumental rules, i.c. rules that can only be
applied to arguments. They reduce arguments to arguments, not, say,
assertibles to assertibles.142 Our sources suggest that there were four of
them (Alex. APr. 284.13-17; Gal. PHP 11.3.188 De Lacy). We know further
that the Stoics had some logical meta-rules, called ‘theorems’
(Bewpripata), which were relevant for the analysis of arguments (D.L.

142 Cf. on this point Corcoran 1974b and Bobzien 1996.
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Vir.195; S.E. M viiL.2315 PH 11.3; cf. Orig. Cels. v11.15.166~7). Since the
themata were regarded as sufficient for the analysis of all non-indemon-

strable syllogisms (D.L. v11.78), the function of some of the theorems was

presumably to facilitate or speed up the analysis.

It is important to see that Stoic analysis is strictly an upwards method
(to the indemonstrables), rather than a2 downwards method (from the
indemonstrables). Analysis always starts with a given non-indemonstra-
ble argument, and with the question whether it can be analysed into inde-
monstrables by means of the themata. There are no a.m:m that the Stoics
ever tried to establish systematically (or otherwise) what kinds of formally
valid non-indemonstrable arguments could be deduied or derived from
their set of indemonstrables by means of the themata.

Related to this point is the fact that Stoic analysis was carried through
with the arguments themselves, not with argument-forms or schemata,
.although, of course, the analysis depends precisely on the form of the
arguments. This might strike one as odd, since it appears to imply that
analysis had to be carried out again and again from scratch, each time the
(formal) validity of a non-indemonstrable argument was in question. But
this need not have been so: the Stoics seem to have introduced certain
meta-rules, which would state that if an argument is of such and such a
form, it is a syllogism or it can be analysed into indemonstrables in such
and such a way (cf. S.E. PH 11.3 together with Orig. Cels. v11.15.166-7).
Moreover, at least in complex cases, the modes were employed in order to
facilitate the reduction; that is, ordinal numbers were used as abbrevia-
tions for constituent assertibles (S.E. M vi11.234-6).143 This abbreviation
brings out the form of the argument and makes it easier to recognize
which thema can be used.

»*

How did Stoic analysis work in detail? How did the themata and theorems
function, that is, how were they applied to arguments? Let us look first at
the first thema. It ran:

When from two <assertibles> a third follows, then from either of them
together with the contradictory of the conclusion the contradictory of
the other follows. (Apul. Int. 209.10-14)

Here - as in the case of the last three indemonstrables - a formulation is
chosen that leaves the order of the premisses undetermined. The rule may
be presented formally as

143 On this point sce above, p. 130. Cf. also Frede 19742, 136-44.
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P.,P, |P,

Ty .
P,,ctrd P, | ctrd P,

‘ctrd’ stands for ‘contradictory?,  |° for ‘therefore’; P, P, ... mark places
for assertibles that function as premisses. In an application of the rule the
argument-to-be-analysed (or the original argument) would occupy the
bottom line, the syllogism into which it is analysed the top line. For
instance, if we have 2 non-indemonstrable argument of the kind

#; not:q; therefore not: if p, ¢
this can be reduced to a first indemonstrable of the kind
If, 45 p; therefore g

by employing the first thema as follows: When from ‘¢ and ‘if g, 4° ¢’ fol-
lows (this being the indemonstrable), then from ‘¢” and “not: ¢’ “not: if ,
¢’ follows (this being the non-indemonstrable argument). Or formalized:

Hmﬁ.%w% _-&

(T)
p;notg | not:ifp,q

In all cases in which such a procedure leads to one of the five indemon-
strables, the original argument is a syllogism.

By using the rule on all possible kinds of simple non-indemonstrable
arguments, one obtains four new types of syllogisms, namely those of the
kinds (with the indemonstrables into which the arguments are analysed in
brackets)

p,not:g | not: ifp,q (first or second)
2,4 F not:eitherporg (fourth)

notp, notq | not: eitherporgq (fifth)

2,9 Fbothpand g (third)

These arguments may be called ‘simple non-indemonstrable syllogisms’.
In fact, no such arguments are handed down. As will be seen, the first
thema can be used in one and the same reduction in combination with one
or more of the other rules of analysis; it can also be employed several times
in the same reduction.144

¥*

144 Por the analysis of some arguments with more than two premisses 2 more general version of the
first thema is required; a passage in Galen (Inst. Log. v1.5) suggests chat there was such a rule. It
could have run: “When from two or more assertibles something follows, then from all but one
of them together with the contradictory of the conclusion, the contradictory of the remaining

one follows.”
¢

%



140 LOGIC

It will be helpful to consider the meta-rule which was known as a ‘dialec-
tical theorem’ (S.E. M vir1.231) before the discussion of the remaining
three themata. This theorem presumably did the same work as the second,
third, and fourth themata together.}45 Sextus preserves the rule, which
ran simply:

When we have (the) premisses which deduce some conclusion, we
potentially have that conclusion too in those premisses, even if it is not
expressly stated. (S.E. M vii1.231)

Asitstands, this theorem does not fully determine a Bnﬂ.woa of analysis. It
is only a general presentation of a principle. But the Sextus passage illus-
trates how the analysis works, by applying it to two arguments (S.E. M
vi.230-8). In the second example the analysis is carried out first with the
mode of the argument, then by employing the argument itself. Let us look
at the former, which begins by presenting the mode of the argument-to-

be analysed:

For this type of argument is composed of a second and a third indemon-
strable, as one can learn from its analysis, which will become clearer if we
use the mode for our exposition, which runs as follows.

Ifthe first and the second, the third.

But not the third.

Moreover, the first.

Therefore not: the second.

For since we have a conditional with the conjunction of the first and
the second as antecedent and with the third as consequent, and we also
have the contradictory of the consequent, ‘Not: the third® we will also
deduce the contradictory of the antecedent, “Therefore not: the firstand
the second’, by a second indemonstrable. But in fact, this very proposi-
tion is contained potentially in the argument, since we have the pre-
misses from which it can be deduced, although in the presentation of the
argument it is omitted. By putting it together with the remaining prem-
iss, the first, we will have deduced the conclusion “Therefore not: the sec-
ond’ by a third indemonstrable. Hence there are two indemonstrables,
one of this kind

If the firstand the second, the third.

But not: the third.

143 This can be inferred from the facts that it allows reduction of the same arguments as the so-
called ‘synthetic theorem’ which was used by the Peripatetics (cf. Mignucci 1993, 218-21),and
which in turn did the work of the second to fourth themata (Alex. APr. 284.10-17). We are told
that Antipater facilitated Stoic analysis (Gal. PHP 11.3.190). Perhaps it was he who introduced
the synthetic or the dialectical theorem.
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Therefore not: the firstand the second.
which is a second indemonstrable; the other, which is a third indemon-
strable, runs like this .

Not: the first and the second.

But the first.

Therefore not: the second.
Such is the analysis in the case of the mode, and there is an analogous
analysis in the case of the argument (S.E. M vi11.235-7).

The general procedure of reduction by means of the dialectical theorem
then is as follows: take any two of the premisses of the argument-to-be-
analysed and try to deduce a conclusion from them, by forming with them
an indemonstrable. Then take that ‘potential’ conclusion and look
whether by adding any of the premisses, you can deduce another conclu-
sion, again by forming an indemonstrable. (The old premisses are still in
the game and can be taken again, if required, as is plain from Sextus’ first
example, S.E. M vi11.232~3.) Proceed in this manner until all premisses
have been used at least once and the last assertible deduced is the original
conclusion. In that case you have shown that the original argument is a
syllogism.

Thus, the dialectical theorem turns out to be a rule for chain-argu-
ments by which a complex non-indemonstrable is split up into two com-
ponent arguments. The theorem should suffice to analyse all composite
arguments, i.e. all arguments with any of the following as underlying or
‘hidden’ structures. (A triangle gives the form of a simple two-premiss
argument with the letter at the bottom giving the place of the conclu-
sion. P, ... P, give the places of the premisses, C that of the conclusion of
the argument-to-be-analysed; P that of a premiss that is a “potential
conclusion® and hence does not show in the argument-to-be-analysed.
The type of argument-to-be-analysed has been added underneath each
time.)

type (1) (three premiss arguments) P, P,

Huuvmupomﬂ. _-O

The argument in the above quotation for instance, is of this type.
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type(2) (four premiss arguments)

type(2a) P, P, type(zb) P, P, P, P,
Hvu/\ﬁ i N “
Pg* P, C
< A
]
fo) :

P,,P,,P,,P, |C

One can analyse all the expansions of these types which one gains by add-
ing further two-premiss syllogisms which have one of the explicit pre-
misses as conclusions. These conclusions would thereby become
‘potential’, i.c. would no longer appear in the argument to be analysed,
and would accordingly get an “*°. As is clear from Sextus® first example of
analysis (S.E. M vi1.232~-3), the dialectical theorem also covers inferences
in which the same premiss is implicitly used more than once, but occurs
only once in the original argument. The most basic type of these is:

type (3) P, P,

NS

P,* P,*

NS

C
P,P,tC

Sextus’ first example, which is of the kind ‘If p, if p, ¢; ¢ } ¢°, is of this type.
A more complex case is

type (4) P, P, P* P,
wﬂ_./\mu*
C
_.vnv Nuu mvw _-O
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Again, all expansions and variations of these types, and moreover all their
combinations with type (1) can be analysed by repeated use of the
theorem. If one takes together the first thema and the dialectical theorem,
with their help at least all Stoic syllogisms of which we know can be ana-
lysed into Stoic indemonstrables.

e

NextI consider the second, third, and fourth Stoic themata. Formulations
of the third thema have survived in two sources (Simp. Cael. 237.2-4; Alex.
APr. 278.12~14). The second and fourth are not handed down. However, a
tentative reconstruction of them and of the general method of analysis by
means of the themata is possible, since there are a number of requirements
which these three themata have to satisfy; they are:

- the second, third, and fourth themata together should cover the same
ground as the dialectical theorem?46 .

- the themata have to be applicable, in the sense that by using them one can
actually find out whether an argument is a syllogism

- they have to be simple enough to be formulated in ordinary Greek

~ the second thema, possibly in tandem with the first, is said to reduce
among others the indifferently concluding arguments and the arguments
with two mode-premisses147

~ the third and fourth themata should show some similarity or should be
used together in some analyses (Gal. PHP 11.3.188 De Lacy).

The following is a reconstruction which satisfies these requirements rea-
sonably well.148

*

The two formulations of the third thema that have survived in Alexander
and in Simplicius present in fact two different versions of it. Alexander
has ,*r

When from two <assertibles> a third follows, and two external assump-
tions syllogize one of the two, then the same <i.e. third> one follows
from the remaining one and the external ones that syllogize the other.
(Alex. APr. 278.12-14)

146 See previous note.
147 Gal. PHP 11.3.188 De Lacy; Alex, APr. 164.27-31. For these kinds of arguments sce above,

PP- 135-7.
148 For details of this reconstruction of Stoic analysis see Bobzien 1996; for alternative reconstruc-

tions cf. Frede 19743, 174-96 and Ierodiakonou 1990, 60~75.

A
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And Simplicius reads "
‘When from two <assertibles> a third follows, and from the one that fol-
lows <i.e. the third> together with another, external assumption,
another follows, then this other follows from the first two and the exter-
nally co-assumed one. (Simp. Cael. 237.2~4) .
Both formulations reveal that, like the dialectical theorem, the third
thema is a kind of chain-argument rule which allows one to break up a
complex argument into two component arguments. But the two versions
of the thema differ essentially, in that in Alexander the %Bunoa or pre-
misses that are taken ‘from outside’ (E§cw0ev) deduce Q..u.n of the premisses
of an argument that deduces the conclusion of thé argument-to-be-
analysed; whereas in Simplicius the external premiss comes in, together
with the conclusion of another inference, in order to deduce the conclu-
sion of the argument-to-be-analysed. Formally this difference between
Alexander and Simplicius can be made clear as follows: (P, P, ... P, ..
give the places for non-external premisses, E, E,, E, . .. for external pre-
misses, C for the conclusion of the argument-to-be-analysed).

Simplicius® version: P,P,}P, P,E}C
P,,P,,E}C

Alexander’s version: P,P,}C  ELE,}P,
P,,E,E, }C

By comparing these versions, one can see that they allow us to reduce
exactly the same arguments, and that they differ only with respect to the
premisses that count as ‘external’.14? [ assume that Chrysippus’ version of
the third thema was closer to Simplicius® version.?50

For the analysis of arguments with more than three premisses one
needs an expanded version of the third thema, in which one of the compo-
nent arguments has more than two premisses. One obtains such an expan-
sion if one modifies Simplicius’ version in such a way that the second
component argument can have more than one ‘external premiss’.!5!

149 For example, one can get from Simplicius® to Alexander’s version by substicuting E, for P, E,
forP, P, forP,and P, forE.

150 Por a detailed discussion of this point see Bobzien 1996, 145-51.

151 Chrysippus® book title ‘On the <question of> which <premisses> syllogize something together
with another <assumption> or with other <assumptions>’ (D.L. v11.194) - which is part of a
group of titles on arguments and their analysis - might refer to the third thema. It has ‘with
another <assumption> or with other <assumptions>’ instead of Simplicius® ‘with another
<assumption>’, that is, it would refer to a plural of external premisses.
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Perhaps Simplicius mentioned only one external premiss because the
example he uses has only one. The expanded version of the third thema
then runs:

When from two assertibles a third follows, and from the third and one or

more external assertibles another follows, then this other follows from
the first two and those external(s).

Or formalized: (Try P,P,}P, P,E,...E |C

P,,P,,E,...E }C

There are two types of composite arguments the reduction of which is not
covered by the third thema, namely first those in which there are no “exter-
nal’ premisses, but instead one of the premisses used in the first compo-
nent argument is used again in the second component argument; and
secondly those in which both a premiss of the first component argument
and one or more external premisses are used in the second component
argument. One may conjecture that the remaining two themata covered
these two cases. They hence could have run:

the second thema:

When from two assertibles a third follows, and from the third and one (or
both) of the two another follows, then this other follows from the first
two.

formalized: (T P,P,}P, P,(P,)P,}C

P,P,|C
the fourth thema:

‘When from two assertibles a third follows, and from the third and one (or
both) of the two and one (or more) external assertible(s) another follows,
then this other follows from the first two and the external(s).

formalized:  (T) P,,P,}P, P,,P,(P,)E...E }C

P,,P.E,...E } C

Each of the second to fourth themata thus has a typical kind of argument
to which itapplies; but they can also be used in combination or more than
once in one reduction. Going back to the types of arguments distin-
guished when discussing the dialectical theorem one can see that argu-
ments of type (1) take the third thema once; those of types (2a) and (2b)
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take it twice. More complex ones - without implicitly multiplied pre-
misses - take it more often. Arguments of type (3) take the second thema
once; those of type (4) take the fourth and third each once. More complex
arguments may take combinations of the second, third, and fourth them-

ata. Occasionally the first thema is needed in addition. Taken together the .

second, third, and fourth themata cover precisely the range of the dialecti-
cal theorem.

* |
-
How were the themata applied? Before I describe the general method of
analysis, here are a few examples. First, take again tlfe second example
from the Sextus passage (S.E. M vi1.230-8, used there to illustrate the
dialectical theorem). The argument-to-be-analysed is of the kind

Ifboth pand g, r; not:r; # | not:g.

It has three premisses and takes the third thema once. By simply ‘insert-
ing’ this argument into the thema we obtain:

‘When from two assertibles

i.e. Ifboth g and ¢; not:r
a third follows

i.e.not: bothpand ¢ (by a second indemonstrable)
and from the third and an external one

iep
another follows

i.e.not: g, (by a third indemonstrable)
then this other

i.e.not: g
also follows from the two assertibles and the external one.

Or, using the formalized version of the thema:

Ifboth # and g, ; not:r } not:both p and 4 Not:both pand ¢;# |- not:g

(T,
Ifboth pand g, rynot:r; # | not:g

Examples of the use of the second thema we obtain from some of the spe-
cial types of non-indemonstrable arguments. Indifferently concluding

arguments like
Either it is day or itis light.
Now itis day.
Therefore it is day.
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use the second thema once and reduce to one fourth and one fifth inde-
monstrable ..

Eitherporg;p | not:g Eitherporg;not:g | p

(T)
Eitherporg;p | ¢

Syllogisms with two mode-premisses like those of the kind
Ifp, q; if p, not:q; therefore not:p

take the first thema twice, the second once and reduce to two first inde-
monstrables. The analysis works again step by step from the bottom line
(a) to the top line (d):

(d) p,ifp,not:q | not:g

(T)
© Hm}&w‘_.& >4 | not:ifp, notzg )
: (T,
) Ifp,q;p | not: if p,notg
- T

@@ Ifp,g;ifp, not:g | not:p

In general then, the method of analysis into indemonstrables by means of
the themata appears to have worked as follows. In a very first step, you
check whether the argument-to-be-analysed, or original argument, hap-
pens to be an indemonstrable. If so, it is valid. If not, the next thing to do
is to try to pick from the set of premisses of the argument-to-be-analysed
two from which a conclusion can be deduced by forming an indemon-
strable with them.

If the original argument is a syllogism, this conclusion, together with
the remaining premiss(es) (if there are any), and/or one or both of the pre-
misses that have been used already, deduces the original conclusion -
cither by forming an indemonstrable or by forming an argument that by
use of the four themata can be analysed into one or more indemonstrables.
Hence you see whether one of the remaining premisses plus this conclu-
sion yields the premisses to another indemonstrable (in which case you
apply the third thema); if there are no remaining premisses, or none of
them works, you look whether one of the premisses already used in the
first step is such a premiss (in which case you apply the second or the
fourth thema).

If the second component argument thus formed is an indemonstrable
too, and all premisses have been used at least once and the last conclusion
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is the original conclusion, the analysis is finished, the original argumenta
syllogism. If not, the same procedure is repeated with the argument
which is not an indemonstrable (i.c. the second component argument,
which has the original conclusion as conclusion); and so forth until the
premisses of the second component argument imply the original conclu-
sion by forming an indemonstrable with it.

Ifatany point in the analysis no indemonstrable can be formed, the first
thema might help: namely if the negation of the conclusion would produce
a premiss you need, i.e. a premiss which together with gne of the available
premisses makes up a pair of premisses for an E%Bmwmnﬂzn. If at any
step the application of none of the themata leads to twe premisses that can
be used in an indemonstrable, the argument is not a syllogism.

This method of reduction is practicable and easy. All one has to know is
the themata and the five types of indemonstrables, plus those four types of
simple arguments which can be reduced to indemonstrables. The number
of steps one has to go through is finite; they are not very many, even in
complex cases. The method appears to be effective, the system decidable.

¥*

Stoic syllogistic is a system consisting of five basic types of syllogisms and
four argumental rules by which all other syllogisms can be reduced to
those of the basic types. In Sextus Empiricus (PH 11.156; 157; 194) we find
Stoic claims that can be understood as the assertion of some kind of
completeness in their logical system. We learn that the valid non-
indemonstrable arguments have the proof of their validity from the inde-
monstrables (194), that the indemonstrables are demonstrative of the
validity of the other valid arguments (156) and that those other arguments
can be reduced (&vagépeafan) to the indemonstrables (157).

The implication that the proof of the validity of the non-indemonstra-
bles is given by reduction is confirmed by Diogenes (D.L. vi1.78) who
reports that all syllogisms are either indemonstrables or can be reduced to
indemonstrables by means of the themata. We may then assume that the
claim of ‘completeness® in Sextus is that (at least) all non-indemonstrable
syllogisms can be reduced to indemonstrables by the themata (or by related
theorems). One could take this as the - trivial - claim that the themata (or
theorems) lay down or determine whether an argument is a syllogism. But
this is unlikely. Rather, we should assume that the Stoics had - indepen-
dently of the themata ~ some pretechnical notion of syllogismhood, and
that the indemonstrables plus themata were devised in order to ‘capture’
this notion; perhaps also to make it more pellucid and precise.
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This is a plausible assumption. It leaves us with the following problem:
how can we find the independent Stoiccriteria for syllogismhood? that is,
how can we decide which peculiarities of the Stoic system preceded their
choice of logical rules and which peculiarities are simply a result of their
introducing these rules? The paucity of evidence does not allow us to fully
answer this question. A fortiori, we cannot decide whether the Stoics
achieved completeness, i.e. were successful in devising their rules in such
away that they adequately covered their pretechnical notion of syllogism-
hood; and consequently, whether they were successful in demonstrating
the completeness of their syllogistic.

Sdill, it is possible to determine a number of features of the Stoic system
that are relevant to its completeness, and thus to narrow down consider-
ably the number of possible interpretations of what completeness they
wanted. It is safe to assume that the Stoic system shared the following
condition of validity with modern semantic interpretations of formal
logic: it is necessary for the validity of an argument that it is not the case
that its premisses are true and its conclusion is false. Accordingly, it is a
necessary condition for formal validity (syllogismhood) that no syllogism
or argument of a valid form has true premisses and a false conclusion. To
this we can add a number of necessary conditions for Stoic syllogismhood
which are not requirements for formal validity in the modern sense, and
which show that the class of Stoic syllogisms can at most be a proper sub-
class of valid arguments in the modern sense.

First, there is a formal condition which restricts the class of syllogisms
not by denying validity to certain arguments, but by denying the status of
argumenthood to certain compounds of assertibles. Stoic syllogistic is
interested in formally valid arguments, not in propositions or sentences that
are logically true. And their concept of argument is narrower than that of
modern logic: an argument must have 2 minimum of two premisses and a
conclusion. That is, Stoic syllogistic considers (tests etc.) only arguments
of the form

AFA
in which A is a set of premisses with at least two (distinct) elements. Stoic
syllogistic does not deal with arguments of the forms

FA AlB or At

A consequence of this is that there is no one-to-one correspondence
between valid arguments and logically true conditionals. Such a corre-
spondence exists only between a proper subclass of the latter ~ those
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which have the form “If both A and B and . . ., then C’ ~ and valid argu-
ments.152

Second, there is the restriction of validity through the requirement of
non-redundancy of the premisses:153 an argument is invalid according to
redundancy if it has one or more premisses that are added to it from out-
side and superfluously (S.E. M 11.431). For cases of non-indemonstrable
arguments one may interpret the clause “from outside and superfluously’
as meaning that there is no deduction in which this premiss, together
with the others of the argument, deduces the conclusion.54 The require-
ment of non-redundancy leads to the exclusion, for _Eﬂnnn. of the fol-

lowing kinds of arguments from being syllogisms: ¢

05 4; therefore p
Ifp, g5 p; 3 therefore

although they are valid in all standard propositional calculi.

A third restriction known to us - independently of the themata - con-
cerns the wholly hypothetical ‘syllogisms’. (Their prototype is “If p, ¢; if g,
r; therefore if p, ) There are some hints that the Stoics considered such
arguments as valid but notas syllogisms.155 We do not know whether this
restriction was part of the Stoic pretechnical notion of a syllogism, or
whether these arguments were excluded because they were not analysable
in the system.

In addition to these three requirements the Stoics apparently main-
tained that an argument cannot have two identical premisses. That is,
compounds of assertibles of the form

A,AA}B
were, it seems, considered as a non-standard way of putting the argument
AA LB,

that is, as an argument in which the same premiss is stated twice rather
than in which two premisses of the same form and content are stated.156

152 For instance, although any conditional of the form ‘If A, A’ is true for the Stoics, there is no valid
argument of the form ‘A |- A’, since no compound of assertibles of that form is an argument.

153 For redundancy see above, p. 125.

184 So the premiss ‘Either # or not: §° is not redundant in che argument ‘If 9, p; if not: p, p; either p
or not: p; therefore p* since there is a deduction of the conclusion in which it is used. Namely
when one considers the argument as a special case of the simple constructive dilemma.

185 Cf. for instance Prede 1974b, n. s (b) and (c); sec also Alex. APr. 262.28-31. For the status of
wholly hypothetical ‘syllogisms’ in Stoic logic see above, p. 133 and below, p. 156.

136 A lease this is implied by a passage in Alexander (Alex. APr. 18.2-7), which is most cerainly

Stoic, and which maintains chac an ‘argument’ of the form ‘A, not: not: A | B’ is in actual factof -

the form ‘A |- B’, and hence no argumentatall.
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Hence there can be no ‘structural rules® which allow us to indiscrimi-
nately eliminate or introduce doublets of premisses - as there often are in
rule-deductive systems.

We are now in a position to examine whether the Stoic system of syllo-
gisms, as containing indemonstrables and themata, captures the - at least
partly - pretechnical notion of syllogismhood as determined by the three
requirements stated. And we can see that their system does not permit
reduction of any of the arguments that are precluded by them from being
syllogisms. First, no one- or zero-premiss arguments are reducible, since
every indemonstrable has two premisses, and every thema can be applied
only to arguments with two or more premisses. Secondly, redundant
arguments cannot be reduced: the indemonstrables have no ‘redundant’
premisses, and the themata require that all premisses of the argument-to-
be-analysed are components of the indemonstrables into which it is ana-
lysed - either as premiss or as negation of 2 conclusion. Thirdly, no wholly
hypothetical ‘syllogisms’ are indemonstrables, nor can they be reduced to
indemonstrables; for the last three themata require that one splits off one
two-premiss argument each time they are used, and this two-premiss
argument must nonBE at least one simple proposition,'37 because it
must be either an indemonstrable itself or reducible into one by the first
thema. And any reduction to an indemonstrable by means of a single appli-
cation of the first thema also requires that the argument-to-be-analysed
contains at least one simple proposition. So far then Stoic syllogistic coin-
cides with what might have been their pretechnical concept of syllogism-
—HOO&.Huw

7: Arguments valid in the specific sense
Finally, the second group of valid arguments distinguished by the Stoics,
the arguments called ‘valid in the specific sense’ or ‘specifically valid’ (D.L.
vi1.78). The surviving information on these arguments is sparse and many
details are under dispute. At least two subclasses were distinguished. One
were the so-called ‘subsyllogistic arguments’ (UroouAAoyiaTikol Adyor),

157 Or a substitution instance of 2 simple proposition.

158 Can we state positively what the claim of completeness could have been? Maximaily, the claim
could have been that the class of arguments that either are indemonstrables themselves or can
be analysed into indemonstrables 3. means of the themata contains precisely all arguments of

the form ‘A | A°, with A= {P, ... P} and n 2 2, which (i) because of their form c2n never have
true premisses and a false 3:...._35:. (ii) contain - as relevant to their form - only the Stoic log-
ical constants ‘not. . ., ‘cither. . .2 ¢f. . . then. . ) *both. . .and .. ) (iii) contain no pre-

miss doublets and no Rn::%.:n vﬂa_&a. and (iv) are not wholly rwvonrnnﬂ_. and (v) are, or
are composed of|, nothing but self-evidently valid arguments. Perhaps a proof of this kind of
completeness is vo&mv—m.
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another the arguments named ‘unmethodically concluding® (&ueB65cog
epaivovTes). There might have been a third group; there might have been
more. How was the validity of the specifically valid arguments explained
or justified? At D.L. v11.79 we read that all (valid) arguments were con-
structed by means of the indemonstrable syllogisms. If we take this at face
value, the validity of the specifically valid arguments might have been
grounded on or justified by the validity of syllogisms. This justification
one would expect to vary from subclass to subclass,

P

1

Only two short passages explicitly talk about subsyllogistic arguments
(Alex. APr. 84.12-14; Gal. Inst. Log. x1x.6), and a further passage briefly
discusses them without naming them (Alex. APr. 373.28-35). From these
texts it emerges that a subsyllogistic argument differs from a correspond-
ing syllogism only in that one (or more) of its component assertibles,
although being equivalent to that in the syllogism, diverges from it in its
linguistic form. Examples are of the types

‘p? follows from g’; but p; therefore g. (Alex. APr. 373.31-5)
instead of a first indemonstrable and
Itis false that ‘both p and ¢°; but ; therefore not: 4. (D.L. vi1.78)

¥*

instead of a third indemonstrable. We may assume that the reason why
subsyllogistic arguments were not syllogisms was that they did not share
their canonical form. This distinction displays an awareness of the
difference between object- and meta-language: a conditional is indeed not
the same as a statement that one assertible follows from another. The valid-
ity of a subsyllogistic argument might have been established by construct-
ing a corresponding syllogism and pointing out the equivalence to it.159

The unmethodically concluding arguments are slightly better attested.160
Stoic examples are:

Dio says that it is day.
But Dio speaks truly.
Therefore it is day.

159 Training in recognizing which kinds of assertibles were equivalent to #hich seems to have been
part of some Hellenistic logic courses (cf. Gal. Inst. Log. xvi1.5). The B.BERE text of the first
Galen passage mentioned (Gal. Inst. Log. x1x.6) is corrupt. It can be read as implying that the
Stoics distinguished a further class of specifically valid arguments which were linguistic muta-

6 tions of syllogisms. Cf. Barnes 1993d, 38-43; 52. :
1 MW.._. M“.Mﬂm Log. x1x.6; Alex. APr. 31-23 68~9: 345+6; Top.14-15; [Ammon.] APr. 70.11-15; Phlp.

THE STOICS 153

and

Itis day.
But you say that it is day.
Therefore you speak truly.162

These arguments, as they stand, are not Stoic syllogisms. They are neither
indemonstrables nor can they be reduced to them. For they contain no
non-simple assertible as component. What was the reason for their valid-
ity? Perhaps they were dubbed ‘unmethodically concluding’ because
there is no formal method of showing their validity; but even then their
validity must have been justified somehow - and if we take the remark at
D.L. v11.79 seriously, these justifications should have involved some suit-
ably related syllogisms.

We have no direct evidence for a way of detecting ‘corresponding syllo-
gisms’, as in the case of the subsyllogisticals. One foolproof method is of
course to add as leading premiss a conditional formed by the conjunction
of the premisses as antecedent and the conclusion as consequent (and to
conjoin the former premisses). For instance, add:

(pandg->7) Ifyou say that itis day and you speak truly, then it is day.
to the conjunction of the premisses and the conclusion

(pandg)  Yousay thatitis day and you speak truly.
¢)) Therefore it is day.

This operation makes any argument into 2 syllogism, namely into a
Chrysippean first indemonstrable. But, obviously, this cannot be the
method devised to justify the validity of the unmethodicals. For it would
equally work for invalid arguments.

Still, this might be a step in the right direction. First, Chrysippus used
just such a first indemonstrable (with ‘it is light® instead of ‘it is day’) in
the discussion of the Liar,162 as a parallel argument to

If you say that you are lying and you speak truly, you are lying.
But you say that you are lying and you speak truly.
Therefore you are lying.163

161 plex, APr. 345.24-30;22.17-19. The first example occurs with ‘you’ instead of *Dio’ in Gal. Inst.
Log.xvir2. 162 For the Stoic discussion of this paradox see below, p. 165.

163 Cic. Acad. 11.96. Equally, the second example is parallel to the second argument of the paradox
of the Liar, cf. [Acro) Scholia vetustiora in Horatii Epist. 11.1.45 (= FDS 1215): dico me mentiri et men-
tior verum {gitur dico; see also Placidus Liber Glossarion 95.14 (= FDS 1217). The liar might thus
have provided the context in which these examples arose. Cfbelow, p. 166.
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So after all, there is some indication that the Stoics adduced syllogisms
that correspond to unmethodicals.164 Still, the Stoics must have ensured
somechow thatinvalid arguments could not be justified as valid by forming
a parallel syllogism with such a conditional added as leading premiss. To
achieve this they might simply have stipulated that the added conditional
must be true. For the truth of a conditional formed by the conjunction of
the premisses of an argument as antecedent and the conclusion as conse-
quent is nothing but the Stoic general criterion for nrn validity ofan argu-
ment.165

But we are still left with the question: what was nrn ground for the
validity of the unmethodicals? For, although the donditional, if added,
makes the unmethodical into a formally valid argument, it does not pro-
vide a reason or explanation for its validity. The reason for the validity -
and for the truth of the added conditional - should rather be the truth of
onc or more ‘universal’ assumptions on which the argument is based, and
which have not been made explicit in the argument. And indeed Galen
reports that the Stoic Posidonius called atleast some of the unmethodicals
‘concludent on the basis of the power of an axiom’ (Gal. Inst. Log. xvi11.8).
Moreover, both Alexander (e.g. Alex. APr. 344~5) and Galen (Inst. Log.
XVIL.1-4) state that the arguments the Stoics call unmethodicals depend
on some universal statement or principle. Now it is likely that they took
over the idea of an implicit universal assumption from the Stoics together
with the category of unmethodicals. For the Stoics, universal proposi-
tions are standardly formulated as conditionals.166 In our example a plau-
sible candidate for such a universal would be:

() If someone says something and that thing obtains, that one speaks
true.

However, note that if one actually added such a Stoic universal to an
unmethodical, one would not get a formally valid argument or syllo-
gism; and that there is no reason to think that the Stoics wanted it to be
added.

An argument would then be unmethodically concluding if the follow-
ing requirements are fulfilled:167 a corresponding syllogism can be con-
structed by adding a conditional formed with the conjunction of the
premisses as antecedent, the conclusion as consequent. This conditional
must be true, and it is true, since the unmethodical argument is valid.
However, it does not provide any reason for the argument’s validity.

164 pace Barnes 19902,81. 165 Seeabove,p.123. 166 Sceabove, p. 113.
167 For different views see Frede 1974, 121-3; Barnes 19902, 78-81.
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Rather, the ground for its validity is the truth of some universal assump-
tion which is not made explicit in the argument.

¥*

There are 2 number of arguments which were regarded as valid by some
Stoics, some of which might have been counted as specifically valid argu-
ments. .

There are first Antipater’s single-premiss arguments (povoAfupaTOL).
The orthodox Stoic view was that arguments must have at least two pre-
misses. However, Antipater admitted single-premiss arguments, and he
presumably regarded at least some of them as valid. If we trust Apuleius,
Antipater adduced arguments like

You see.
Therefore you are alive. (Apul. Int. 200.15-18)

Another example is “You are breathing. Therefore you are alive® (Alex. Top.
8.19). What reasons he had for admitting such arguments, we are not told.
But it is unlikely that Antipater proposed that these arguments were syl-
logisms (as Alex. Top. 8.16-17 has it). For they are certainly not valid in vir-
tue of their form. Thus Antipater might have thought of them as
unmethodically concluding, perhaps with a non-explicit assumption of
the kind ‘If someone is breathing, that one is alive.168

Secondly, there are the arguments with an indefinite leading premiss
and a definite (or middle) co-assumption, which were mentioned earlier
in the context of non-simple assertibles.26® Chrysippus® work “Of argu-
ments constructed from an indefinite and a definite <premiss>’ (D.L.
v11.198) may have dealt with such arguments. A typical example is

If someone i»;mm that one moves.
This man walks.
Therefore this man moves.170

Despite the similarity, this is not a straightforward first indemonstrable,
aswould be

If Plato walks, Plato moves.
Plato walks.
Therefore Plato moves.

168 Cf, Alex. Top. 8.20~22 where “<someone> who is breathing is alive’ (& &verrvécov ) and
‘Everyone who is breathing is alive’ (1&g & &vermrvécov {7j) are given 2s alternative reasons for
the concludency of 90 single-premiss argument: the first is a later Stoic non-standard formula-
tion of universals, the'second is Peripatetic. 269 Above, p. 114.

170 Aug. Dial. 111.84-6 Pinborg; cf. Cic. Fat. 11-15.

h,
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Preoccupied with linguistic form as the Stoics were, they must have noticed
this. So if they did not simply smuggle such arguments into the class of &;.,
logisms, how did they justify their validity? Presumably by referring to the
truth-conditions of the leading premiss. Since its truth implies the truth of
all subordinated assertibles, one can always derive the particular condi-
tional one needs (‘If this one walks, this one moves®) and thus form the
needed syllogism, in this case a first indemonstrable. This relation between
the indefinite conditional and the corresponding definite and middle ones

might have been counted as an implicit assumption E_« which validity was

justified (but which if added would not make the wnmﬂmnun formally valid).

For similar reasons one may conjecture that Stoic argéments of the kind

Ifsomeone ¢’s, p; this one ¢’s; therefore Al

were regarded as unmethodically concluding.

Although it is unlikely that the carly Stoics discussed Aristotelian logic,
later Stoics were confronted with Peripatetic forms of arguments, in partic-
ular with categorical ‘syllogisms® and wholly hypothetical ‘syllogisms>172
We know that some ‘moderns’ (vedytepor) - who may well have been Stoics
- claimed that the unmethodically concluding arguments resembled cate-
gorical “syllogisms’ (Alex. APy, 345.13-17).

For the Stoics, following their policy concerning the formulation of
universal statements, an argument in modus Barbara

‘A holds of every B; B holds of every C; therefore A holds of every C’
becomes:

If something is A, that thing is B.
If something is B, that thing is C.
Therefore, if something is A, that thingis C.

This is still not a Stoic syllogism. So, if anything, categorical ‘syllogisms’
could only have had the status of specifically valid arguments.

There is no direct evidence that the Stoics discussed wholly hypotheti-
cal ‘syllogisms’, i.. arguments of the type &

If , then g; if 4, then r; therefore if p,thenr.

There are two such examples that use typically Stoic constituent sen-
tences.173 All one can say is that wholly hypothetical ‘syllogisms® should

: ““ Cf. S.E. PH1L141; M VinL313. :
For these kinds .....m argument sce above, p. 150. Here I put ‘syllogism’ in quotes to indicate that
173 although the Peripatetics considered them syllogisms, presumably the Stoics did not.
ZAmmon. APr. x1.1-3: Alex. APr. 374-23-35. Ironically, the latter is employed to discredit this
type of argument.
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not have counted as syllogisms, since they cannot be analysed into inde-
monstrables by the themata. One would expect them to have been men-
tioned, had they been regarded as syllogisms. But if the Stoics
reformulated modus Barbara in the way suggested, and considered the
resulting arguments valid, they must also have considered wholly hypo-
thetical ‘syllogisms’ as valid.

8: Paradoxes ?r\ Manc, «.A (Graucc

In the Stoic classification of arguments sophisms, the ancient counter-
parts of modern paradoxes, are put under the head of false arguments. A
false argument is an argument which either has something false in its pre-
misses or is formally incorrect (D.L. v11.79). What makes a false argument
asophism is that its conclusion is evidently false and it is not clear on what
the falsity of the conclusion depends (Gal. Pece. Dig. v.72~3). As Sextus
explains, in 2 sophism we are solicited to approve a clearly false conclusion
by having endorsed premisses which look plausible and seem to yield the
unacceptable conclusion (S.E. PH 11.229).

To understand the meaning of this characterization it must be remem-
bered that sophisms are supposed to be part of a (real or fictitious) discus-
sion. One is asked to accept some propositions from which an overtly false
conclusion is derived,and in this way the answerer is left in the embarrass-
ing position of admitting a completely unacceptable statement. The many
situations described by Plato in the Euthydemus caricature this sort of con-
text.

This account explains the role that, according to the Stoics, dialectic
should play regarding sophisms. It should not only distinguish sophisti-
cal from good arguments but also be able to solve them by showing what
is wrong with them in such a way that any embarrassment is dispelled
(S.E. PH 11.229, 232). Their being classified among false arguments offers
an indication of what one must look for in solving them: either the con-
clusion does not follow from the premisses or at least one of the premisses
is false.

The Stoic characterization of paradoxes looks traditional and reminds
us of the Aristotelian definition of contentious deductions at the begin-
ning of the Topics (100b23-6). This impression is reinforced by Galen
when he points out that sophisms resemble true arguments and stresses
thata trained dialectician, being acquainted with good arguments, can eas-
ily detect and solve bad ones (Gal. Pecc. Dig. v.73). Quintilian echoes this
way of thinking when he reports that a training in solving paradoxes is
part of the formation of the Stoic wise man because he cannot be mistaken
even in wifles (Quint. Inst. 1.10.5), and so does Seneca when he dismisses



