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SWOON — SYLLOGISM

Charity, or the law of life, 1s conformity to
order. One's special service is true charity ;
faith alone is of no avail. Manon account of
lis past must be turned from controlling self-
love and thus born anew. The two sacra-
ments of Baptism and the Eucharist are perfect
correspondences, and therefore highly useful
as embodying the new life entered upon and
continued.

The materialistic misunderstandings of the
middle ages, when primitive Christianity was
corrupted by priesteraft and strife, supposed
a second personul Advent and a physical end
of the world. A truer understanding perceives
rather the end of that perverted or Babylonian
state of things, and a renewal of Christianity
by a revelation of the true meaning of the
Divine word by means of a well-prepared
mind. )

Swedenborg regarded himself as having
been led all the way towards the accomplish-
ment of this unique service, and in the per-
formance of it he was placid and modest. He
published books at his own exponse. He put
no name on them until near the last. He
lived unmarried and frugally. To secure
liberty of the press he made several journeys
to Amsterdam and London, dying in the latter
place. He never attempted to organize his
sympathizers. He was still writing on longi-
tude in 1766 after most of his theological works
liad been published. He said of himself that
he had been led over this pathway from 1710
because ¢ it was necessary that spiritual things
should now be understood rationally ; there-
fore I was first introduced into the natural
sciences and thus prepared; the dogma that

S T G S T
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thie understanding 15 to be held under obedi=

ence to fuith had closed the Church, and what
canopenit except anunderstandingenlightened
by the Lord?” He also declared that he had
received nothing from any one but the Lord
through study of the Scriptures.

Literature : of the biograplhies of Sweden-
borg that of BENsAMIN WORCESTER (1883) is
the best. His works have been issued in the

. original Latin, in English, and many other
languages. The principal books not men-
tioned above are Heavenly Arcana, Apoca-
lypse Revealed, Heaven and Hell, Doctrines
of the New Jerusalem, Intercourse of Soul
and Body, Marriage Love, and True Christian
Religion. (T.F.W.)

8woon [ME. swowen]: Ger. Ohnmacht;
Fr. évanouissement, syncope ; Ital. svenimento.
A faint; loss of cousciousness. See SyN-
COPE, 3.3.)

Syllogism [Gr. evdoyiopdis]: Ger. Syllo-
gismus, Schliuss; Fr. syllogisme; Ital. sillo-
gismo. (1) Syllogism cousists in stating in
one proposition the truth involved in two
non-relative propositions after the ¢limination
of a common term, as

Al wisbh:

(%) Allcis a;

o Alleis b

The first-of these propositions (which contains
the predicate of the conclusion) is called the
major premise: the second, which contains
the subject of the conclusion, the minor
premise. (C.1.F)

(2) According to Aristotle and the great
body of logicians, a simple syllogism has two
premises and a conclusion, and three terms,
one of which, the ‘middle, disappears from
the conclusion, In the writer's opinion, the
limitation to non-relative premises is con-
trary to usage and to propriety. (C.8.P.)

(3) The sense Jnid down by Aristotle at the
opening of his-dnalytics, 24 b 18, and repeated
with verbal accuracy at the beginning of the
Topics and at the beginning of the Sophistici
Elenchi, and less formally in the logical part
of the Rhetoric (A ii. § 9), namely, SvAoypiouds
éari Nyos ¢v ¢ Tefévrav Twaw Erepdy Tt TV Keipé-
vov €& avdyxns aupBaiver 16 Tavra elvar, ¢ A syllo-
gism is a symbol (Aéyos) in which, some things
having been posited, something different from
the assumptions necessarily joins itself to
them, by being involved in the being of the
facts assumed.’ '

It will be seen that, in this definition (2), no
particular stress is placed upon the premises
being two_in number; although Aristotle is
afterwards—emphatic—in-insisting that -every-
syllogism has two premises. The following
inference is, on this definition, syllogistic:
¢4 stands to a lover of B in the relation of
benefitting everybody loved by him; hence A
benefits B’ The two essential characters are

the fact inferred shall be involved in the very
being of the facts premised, regardless of the
manner in which those premised facts may
have become known. The operation called
colligation by Whewell, which consists in
bringing the different premises together and
applying them, the one to another, or to a
repetition of itself,in a particular way, where-
in lies all that cgfs for sagacity in deductive
reasoning, is tifen no part of the syllogism.
Aristotle se€ins to say (1 Anal. Pr.xxxii) that
some necessary inferences are not syllogisms ;

but the passage is not clear. However, if
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that the inference shall be necessary, and that
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colligation is to be excluded from syllogism,

then also such an inference as the following
will be non-syllogistic: “Every man is an

animal ; hence whatever Is in a given relation
(as for example, ‘other than’) to every man
is in that relation to every animal.’
An argument consisting of a single syllo-
gism is a monosyllogism, one of more than
one a polysyllogism, called also monosyllo-
gtstie and polysyllogyistic proof. -
Treudelenburg, in his Llementa Logices
A ristoteleae, gives an account of the origin
of the word, remarking that cvAeyifecfu is
properly to conjoin in arithmetical computa-
tion or in reasoning. Thus, in the Philebus,
41 C, where Jowett translates ‘you may
infer,” the word means to put together two
conclasions already reached and then deduce
a further result. In the Zheaetetus, 186 D,
where it is said that éxioriun does not consist
€v ‘rols wabnpact, but év 7 mepl éxelvwy auldo-
ytop®d, culdoyopds is @ synonym for what in
the Phaedrus, 249 B, is called simply Aoyiapds,
“ éx moN\av v alabioewy els év Noyiopd Evparpoi-
pevor.”  And Trendelenburg is of opinion that
there are in Aristotle traces of the broader
meaning, as when he speaks of & é éraywyis
ovMoywpds,  Others, however, think that
Aristotle’s language shows that he drew a
distinction between érayoyn and the syllogism
from éraywyy, the latter being valid only in
case of a complete enumeration. Bonitz, how-
ever, gives other instances of Aristotle’s
using the word in a broad sense. The
chief- of these is in Rhetorie, A xi. § 23,
where Cope’s note quoting a »imilar pussage

points out that one of Plato’s very earliest
dialogues, the Charmides, 161 A, contains
a regular syllogism in Cesare introduced by
the word ovhoywodperos (160 E). He also
remarks that in the Philebus, the term péoov
is used in the same technical sense as in
Aristotle, and adds: ‘If we take into con-
sideration that it would be entirely against
Plato’s view of literary composition to enume-
rate all possible figures of syllogism in a
dialogue, as is done in Aristotle’s treatise, it
becomes quite possible and even probable that
Aristotle’s theory of syllogism was more than
prepared by Plato”  Of cowrse this can be no
more than a surmise, but it is a reasonable

! Written, ns theré is strong unpublished ground
for thinking, 394 B.C., while Aristotle only went to
Athens 368 or 367 B.c. (Grote thinks not till 362 B.0.)

loue, since Plato’s mathematical mind would
naturally have looked at reasoning in a formal
light. At any rate it is almost incredible that
any man should have struck out all that is in
Aristotle’s Analytics if the ground had not
been prepared. Moreover, Aristotle every-
where exhibits a mind quite unmathematical,”
so that one cannot but suspect that he re-
ceived some hints towards a general outline of
syllogistic from some source. Yet we cannot,
for an iunstant, doubt Aristotle’s veracity in
the last chapter of the Sophistici Elenchi,
where he says of sylogistic : ¢ Of this subject,
on the other hand, there has not been a part
cultivated and a part neglected, but nothing
whatsoever of it has hitherto existed. ...
About syllogizing I am aware of absolutely
nothing bhaving been previously said [mept &¢
Tov avAAoyilecfa mavrehds oldév eiyopey mpdrepov
o )\c"ytw] L (c.s.p.)

[The two sections following are written
from the points of view of the two definitions
respectively, and reflect current differences of
view.—J1.0.3.]

(1) Deductive reasoning in gencral is stat-
ing explicitly (in a conclusion) something
which has already been implicitly stated
cither in a single proposition, or in several
propositions put together (called the premise,
or the premises), thus—

If every point of the line xis equidistant
from A and B, and if every point of
(m) the line y is equidistant from B and
O, it follows that what are points
at once of 2 and of y are equidistant
from A, B, and C. '
Drawing a conclusion from a single premise
is called ‘immediate inference’; the conclusion
may be equivalent with the premise (that is,
it may furnish sufficient ground for recovering
the premise)—in this case a mere transforma:
tion of the original premise has been per-

_ 1Tt has been nrgued that Aristotle may here, as
it is said he often does, employ the first person plural
to mean the students of Plato; and also that mpdrepor
dAdo would not exclude aid from contewmporaries.
The present writer, without making any particular
pretension to philological learning, apprehends that
it is quite clear that Aristotle is speaking of himself
personally, and that he means to say that no doctrine
of the syHogism, in which he now takes the first steps
(s éx Towvraw & dpxiis tmapxivraw Exew ¥ péodos),
had existed before his Analytics and Topics. Such
hints as he may have received from Plato cannot
{the writer believes) have been in Aristotle’s memory
when he penned those words. But a man does not
always know how he originally camne by ideas which
occupied him at first little, but afterwards more and

All the other dialogues here mentioned are subge-
quent to Aristotle’s joining the school,

more, up to almost complete absorption for many |
long years,
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formed; or it may statc less than the premise,
in which case it may be called an Uxper-
-STATEMENT (q.v.). If the conclusion is drawn
from more than one premise the reasoning is
called ‘mediate, -

In the example given above, all the terms
about which information is given in the pre-
mises reappear in the conclusion; but in the
most useful form of mediate rensoning, there
is involved the dropping of information, and
usually of information concerning a term
involved in cach of the two premises; this
may be referred to as the climination of a
© middle term. Thusin

_ 4 is in the same box with .\';

(r) B is in the same box with .Y;
*. 4 and B are in the same box with each
. other,
the conclusion is irrespective of the middle
term Y. If what is desired is information
about the relation of .4 and B to each other,
then dropping all information concerning A
is the removal of what was burdensome—is
a loss which is again. Eliminative reasoning
may be defined to be the throwing away of
information (partly contained in cach of two
premises) concerning uninteresting terms and
saying what remains in one proposition. (If
the information which is dropped was con-
tained in one of the premises only, it is
gimply a case of under-statement.) So we
- come to the definition (1) of the syllogism: if
the relation between the terms involved in an
instance of elimitfative reasoning is the simple
copulative connection'expressed in s or im-
plies (in any of their forms—a 7s b, Some a
ts not b, That a i3 b implies that ¢ is d. See
Prorosition)thereasoningiscalled ‘syllogism.’

The syllogism is frequently defined as a
group of three judgments, of which the last is
necessitated by the two preceding, but that
does not exclude such an argument as (m),
" which few persons would consider a syllogism.
" It is also defined (Lotze) as the union of twvo
judgments to produce a valid third judgment
(not consisting in the simple summation of
the other two); and by this definition the
argument (r) is not excluded. More suécess-
fally, the syllogism‘ has been defined in
general terms to consist in the applying of
a general rule.to a special case. The general
rule, or law, is the major premise, the special
casg,is the minor premise, and the application
is the conclusion :

Rule,
) Case,

(The word applieation, like conclusion and
judgment, is unfortunately ambiguous; we
should say the applying, the concluding, the

judging, for the act, and leave the other words

for the product of the act. The term ResuLy
(q.v.) has also been used.) This definition, of
course applies, like the dictum de omni, only
to the first figure.

It hus been argued by many logicians that
all reasoning is syllogistie, and by many others
that not all reasoning is syllogistic. The
solution to the difficulty is this: hoth conten-
tions are legitimate, but the different parties

.1t the. discussion take. o diffevent. view.as £0. - c-oov o ooie oo

what constitutes the reasoningin a given argu-
ment.  Thus the argument (r) canr be put in
the form : If two things'are in the same box
with a third thing, they are in the same box
with each other; but .f and B arc inthe same
box with XX, and- hence, &c., and this, it is
said, is surely syllogism.  The question, now,
is this: Did the reasoning in (r), as first
given, consist in the referring, implcitly, to
some authorizing principle, or is it character-
ized by the natureof the authorizing principle
referred to?  On performing an ordinary
syllogism, we have in mind the dictam de omni
as our legitimizing principle,,and in referring
tot (instinetively) we are again going through

which constitutes this syllogism—thereferring,
or the principle referred to? It scems most
natural to say the latter, and to. conclude,
therefore, that the argument (r) is not a
syllogism, but an argument corresponding to
it, for which the legitimizing principle is
a dictum concerning the copulative, relation
“is in the same box with,” and corresponding
in form, in this- case, with the dictum of
Aristotle. There are countless relations of
this sort whichesTe transitive (or, as it might
better be called, eliminntivef, and of which
the ‘ principle’ is perfectly self-evident to us.
There are others, of course, which offer no
ground for the .climination of & common
term; as, Jd is longer than X and B is
longer'than X.  Bradley is severe upon that
large body of logicians who maintain that all
mediate deductive reasoning is syllogistic.
[t would seem to be a matter of definition,
of the use of a term; there seems to be a
large majority in the ‘large Lody, and the
psychology of reasoning appears to lend support
to their view,—z.0.p,, c.5.2.]

It has been sometimes said that the validity
of the syllogism can be made to depend upon

Application.

the Jaws of thought, but the assertion that the
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syllogistic axiom can be derived from anything
else whatever is a contradietion in terms—it
can be proved that the syllogism cannot be
‘proved. For proof consists in referring a
special case to a general rule, under which it
is shown to fall, and that véry act has its
justification only in the principle of the syllo-
gism.  What principles shall be assumed
as the fundamental axioms of any branch of
knowledge is, to a certain ‘extent, a matter
of convenience—frequently, of two, cach will
entail the other, and it 45 sufficient to assume
cither one. . But this does not apply to the

-syllogism-;-whatover else-may-bo- vegarded. or-

not regarded as an indispensable assumption,
the axiom of the syllogism must always be
assumed the first thing of all, for without it
nothing can be derived from anything.
Various forms of expression in words have
been given to this axiom, as the dictum de
omni—Whatever can be affirmed of the
whole-can be affirnied of what has been shown
to be a part of the whole (as usually given,
this applies only to immediate inference, not
to the syllogism); or, in tedms of pure inten-

tion, the nota notae—A mark of a mark isa

mark of ‘the €hing itself. For the syllogism
in the secomsl and third figures (with the
middle term as predicate, or as subject, of
both premises) other principles are neceded
(Lambert), or those figures can by processes
of REpterion (g.v.) be brought to the first
figure. Wundt gives, as covering mediate
inference in_general (»), what he calls * the
principle of relation,” which amounts to this—
Things which stand in a relation to a third
thing stand in a relation to each other. But
this is simply incorrect; if 4 and B are
each .Y, they need not stand in any direct
relation whatever to each other; if A is
longer than X" and B is longer than X,
nothing whatever can be affirmed about the
relation of . to B.  Relations ave too various
to permit of any generul statement being
made about them—some are mediating and
some are not. i :

There is still another view of the principle
of the syllogism, which has been held by
various writers. It is that it is sufficiently
contained in the definition of the proposition
—that in saying Whatever 'is a is b, it has
already been said that anything that can be
shown to be a is 5. Thus.the doctrine of. the
syllogism, under the aspect of rules applied to
cases, becomes a tautology; it is simply—A
general rule can be applied to any special case
that can be shown to fall under it. Mill’s

objection to the syllogism would here amount -

to saying that there can be no fresh appli-
cation of a general rule to special cases; for
until after you have tested it in all its special
cases, you are wrong to believe that the rule
is really general.

From the time of Sextus Empiricus, it has
been maintained by different writers that the
syllogism is of little value, that is, leads to no

advance in thought; because the conclusion is -

already contained in the premises. It is true
in a sense that therc is no gain in material
knowledge in the syllogism,-but the gain

-through-eonvenience of-manipulation is great.

Thus if the axioms, postulates, and definitions
of geometry, accurately and fully stated, were
handed over to_a masten of symbolic logic,

he could deducd from them, with infallible .

certainty, the latest proposition of Euclid
without stopping to state any of the inter-
mediate propositions ; but ordinary reasoners
find it vustly moye convenient to proceed
from step to step, and in fact-ordinary human
powers, unaided by a mechanical device, do
not suffice for any different procedure. What
the formal reasoner as such z?étua.lly does is
to sit at his desk, and taking into Lis con-
sciousness statements of fact brought to him
from South Africa and China, from the meta-
physical assumptions of the speculutive philo-
sopher and from the laboratory work of the
experimental ' psychologist, to piece them to-
gether, 8o far"as they have anything in com-
mon, and to get’out of them things not known
before they fell together. His intellectual
work consists (1) in the search for middle
terms, and (2) in the reduction of the propo-
sitions containing them to forms in which he
i3 capable of seeing what relations implicitly
contained in them he can make explicit, and
(3) in stating those conclusions in single
sentences. ~ For example, the syllogism

' No priests are martyrs;

(v). All but priests are saints ;

. All martyrs are saints, '
cannot be seen intuitionally by every one to
be either valid or invalid. (To get the real
force of the syllogistic formula, it is much
better to practise on propositions which are
not true.) ‘

Another objection that has been brOﬁght,

ageinst the syllogism is that the conclusion is
not contained in the premises, that until the
conclusion has been separately tested, it is not
safe to say that the major premise is univer-
sally true. Bain has very justly said that the

contribution made to logic by Mill in connec-
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tion with this question:is revolutionary ; it is,

however, properly speaking, a contribution to
the theory of knowledge rather than to the
theory of the syllogism in itself. His thesis
© .is not so much that ‘real reasoning is from
-particulars to- particulars,’ as it is that ‘all
knowledge is in the last resort empirical.’
Aristotle himself, according to H. Maier (Die
Syllogistik des Aristoteles, 1900), was not
ready to admit the validity of the syllogistic
form as such, in those cases in which the pre-
mises are insecure. Qur vast structure of
knowledge is composed of elements of various
degrees of certainty. One piece or another,

-~ fromtime “to time, suffers shipwreck ; but

many pieces have had their validity so
thoroughly tested that' relatively they are
inexpugnable. The- objection is perfectly
well founded in instances where the general
rule is got as a direct abstraction from the
special cases, and also in the cases where, for
any other reason, our grounds foi believing it
.are relatively uucertain; but under all such
circumstances we are perfectly aware of what
is the real value of the syllogism—that it is
in such cases this very function (the testing
Q?)of the major premise) for the sake of which
we perform it. The progress of science con-
sists in greatpart in guessing at general
rules, or in accepting them temporarily as
furnished us by more or less uncertain induc-
tions, in applying them to special cases, and
* then in returning to nature to see if the
result of the application holds good.. If it
does, the rule is in Bo far confirmed; if it
does not, the rule must be revised—for the
moment it has become a humble particular,
which we hope to elevate again into the rank
of a universal by finding some appropriate
determinant of the, subject, or alternation to
the predicate, to Connect with it. Thus if
a <b is found to have exceptions, our next
step is to discover the x or the % which will
giveusax <bora<<b+y. If, on the other
hand, there is a genersl rule in which we have
confidence, and observation has just furnished
us with a special case, if the application of
rule to case gives a result out of harmony
with well-known facts, it is the accuracy of
our observation of the special case that we
proceed to improve upon. "There are always
some propositions which are so vastly superior
to others in respect of certaiity that, unless
we are to renounce the task of living alto-
gether, we must feel ourselves authorized to
. take them as safe premises,
The Modern Treatment of the Syllogism.

Modern lp{}:, which begins with De Morgan
and Boole, has for one of its principal charac-

teristics the unrestricted admission of negative

terms; the older logicians avere chary of intro-
ducing themas predicates even, They regarded

such a proposition as Some a 75 not b as be- -

longing to a separate category from the uni-
versal and the particular proposition, and gave
it a distinctive name—the ¢ infinitive or limi-
tative proposition.” But this is unnecessary;
1t is perfectly safe to treat negative terms like
any other terms. And it is only this aversion
to dealing with negatives that has caused the
logicians to consider that
Noaisd;

(n) ‘ No cisb;

s Noaise,
is not a syllogism at all. The infelicity of
this has been pointed out, among others, by
Bradley. It is not a syllogism in the restricted
traditional sense of the word, but it is an

argument so exactly like it that the differ-
ence is entirely inessential; it is merely

necessary to let ‘common term’ include
‘common term though of different quality,
for the common definition of syllogism to cover

cases like this. The ordinary rules for the

validity of syllogistic reasoning are applicable
only if the propositions are stated in some one
of the four traditional forms. When the eight
propositions of the Complete Scheme are taken
account of, the restrictions as to negatives
being done away with (see ProrosiTiON), the
number of fruitful pairs of premises is vastly
increased. The argument, e. g.,
Everything is either a or c;
(») Everything is cither b or ¢;
* . Everything is either a or J,
would seem strange to the strict Aristotelian,
but with tHe enlarged . mganing of common
term it falls strictly within the definition of
syllogism. ~ And as frequently happens in such

a case, the whole is found to be, as regards .

difficulty, much less than the part ; rules for

validity, as will appear immediately, are far

more simple than with the ordinary propo-
sitional scheme.

Two premises and a conclusion taken
together constitute a syllogism; the three
following propositions taken together—

“ None who are discontented are happy,’

‘ But some- reformers are happy

and no reformers are contented,’
form an argument,—not, it is true, an argu-
ment in which there is a sequence, but an
argument in which there is a rebuttal. (It is,
withougadouht, the form in which, in primitive
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times, argument first arose ; propositions are

accepted ¢ unthinkingly’ until after they have,

been uttered, and have aroused —the regular
effect of listening to speech—the instinet of
rejection on the part of the hearer.) In this
argument the implication contained in the
word but is that the statements made cannot
be all three trie together; if the last two are

* true, the first is not so; if the first and either

of the others are true, the remaining one is not
true. In other words, the three propositions
taken together constitute an incousistency, or
an incompatibility, or, as it may perhaps be
called, to distinguish it from the sylfogism, an
antilogism. Expressed in letters for terms, it
affirms that no @ is b, no ¢ is non-d, and some
a is ¢ cannot be all three true at once; if any
two of them axe knowi to be true (it matters
not which two) the remaining one is known to
be false—that is'as much as to say that its
contradictory is known to be true, and to be,
therefore, the conclusion of a valid syllogism of
which the other two are the premises.

If we write for the moment (ab), for Vo « 7s
b and (ac) for Some @ is ¢ (u is chosen as
standing for a part of the universe), we may
put this:— _

. (ad), (cb), (ac), <o,

which is vead 7%at 2o gais b, no ¢ is non-b, and
some a 73 ¢ i3 tmpossill. The simple test for
the validity of thisfiln of argument is this:
(1) There are three propositions, tico universal
and one particular, each two with one term in
common. (2) The term. common to two like
propositions must appear with unlike signs;

the term commen to two unlike propositions

must appear with like gigns. 'The dictum in-
volved is simply the principle of Excluded
Middle : «c is not b (for no « is b), axd it is
not non-b (for no ¢ is non-4), and hence it
cannot exist at all. -

The simple device, therefore, for testing the
validity of any of the thousands of syllogisms
such as (v) and (p), which may present them-
selves to the actual reasoner, in addition to
the ordinary syllogisms of the logics (16 x 16
X 16x2, or 8,192 in all), is to turn every
universal proposition into the form No a is b,
every particular into the form Some a is b, to
deny the conclusion, and then to apply the
rule just given. The source of the simplicity

-of this rule is that symmetrical copulas are

tised throughout, and that therefore it no
longer makes any difference whether a term
stands in the subject or in the predicate.

- A consideration of these more general forms
covers, in simple terms to start with,.all the

so-called hypothetical and alternative syllo-
gisms, and many more, of course, than are
usually treated in ‘the textbooks. The exis-

tential syllogism is represented, in terms, by

All ¢ is b;
« 18 existent;
' b s existent,
which is the exact parallel to .
Always, ifa is d, cis ¢;
That « 78 b occurs (hee and now);
. That ¢ 7 d occurs (here and now).
These last two forms differ from the ordinary
syllogism merely in the fact that ong of the’
Sreciar Terus of logic (q.v.) occucﬁs as a
predicate. They may be named ewistential
syllogisms. Modal propositions are most simply
treated by making the modal word apredicate,

instead of attaching 1t to the copula—that is,

by transforming « 7s possibly b to That a is b
s possible. We have merely {o remember, then,
that the pegative of necessdiy is possibly not,
and thaé the negative of possible 1s necessarily
not.? . (C.L.F.)

(2) The syllogistic inference may be ana-
lysed igto several distinet steps, each of which
shall consist either in inserting or in omitting
something. It does not evidently follow that
such a method must afford a simpler repre-
sentation of necessary inference than to take
the inference of the modus ponens as elemen-
fary. But in-point of fact it does so. The

passage from premise to conclusion may be '

regarded as u permissible transformation, ahd
best, of a transformation of the nature of an
insertion; that is to say, the conclusion is
superadded to the premises; since the pre-
mises remain true. ' :

Aristotle’s verh ovpBuive: in the definition of

the syllogism takes this view. The relition
between the protasis and apodosis of a hypo-
tbetical proposition differs formally from the
relation between a prgmise and conclusion in
no essential respect/except that the protasis
is not positively Asserted. ' To regard the
fact €' as necefsarily following from the
facts 4 is to hold that whenever facts analo-
gous to A are true, & conclusion related to
them as C is to 4 will always be true. In
the proposition, ¢ If 4 is true, ' is true,” we
may have regard only to the actual state
of things; in any case the proposition is
equivalent ta ‘Either 4 is not true, or C is
true But more usually we refer to a range
of possibilities, and mean that whenever any
fact analogous to 4 is true, that which is re-
lated to it as C'is to 4 is true. The same
relation subsists betwcen the subject and
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predicate of a universal proposition : to say
that ¢ All men are mortal’ is to say that, taking
any object X' whatsoever, if X’ is a man, X
is mortal. This agrees with the definition
of universal predication given by Aristotle,
and commonly known as the dictum de omn,
It will be remarked that this definition does
not make a universal proposition to assert
the existence of its subject. :
Now, since in any possible system of logical
representation illative transformation must be
performed and be recognized as permissible,
it follows that any representation of a uni-
versal proposition which treats any other
relation than that of the conclusion (with the
. premises) to the premises alone as the prin-

cipal relation expressed by the proposition,-

leaves the logical analysis incomplete.

Three figures (sec F1GURE, syllogistic) of
syllogism were recognized by Aristotle, in
the first of which the middle is siibject of one
premise (the major premise) and predicate of
the other (the minor premise); in the second
the middle is the predicate of both premises;
while in the third the middle is subject of
both premises. Aristotle recognizes but four
moods (see Moop, in logic) of syllogism in
the. first figure. Some early Peripatetic,

- Theophrastus it is said, added five indirect
moods: Baralipton, Celantes, Dabitis, Fapesmo,
Frisesomorum. 1t is rumoured that Galen first
constituted a fourth figure by transposing the
premises of these. About the 16th century
this figure began to be commonly admitted,
and is now almost universally so. With this,
the five moods have somewhat unnecessarily
changed their names. Those now most usual
are Bramantip, Camenes, Dimaris, Fesapo,
Fresison.

' The logic of RuraTives (q.v.; see also
S¥MBonic Locic) throws great light on
syllogism. It shows that the copulated pre-
mises are, as expressed in Reirce’s algebra of

* dual relatives, in one of the three forms,

(@t9) (712) @ty @iy
These give respectively o
xtz zz. | xTz
The last is a- so-called spurious conclusion,
but such syllogisms are unscientifically ex-'
cluded from consideration in almost ull trea-
tises. There remain, therefore, but two kinds
of syllogism, the universal and the particular.
Beginning with Barbara, it can be mathemati-

4 cally proved that every possible necessary

inference from two premises, both having the
same form as the conclusion, must depend upon

a relation of inclusion (see Schrider, 41g.. u.

Loy. d. Relative, 337 ., where the ‘solution’
given of transitiveness is the most accurate
possible definition of inclusion, in that general
sense in which a thing need not necessarily
include itself). Thus,
The s are included among the Af's;
- The M's are included among the s ;
.. The §'s are included among the /'s.
So, for example, the pseudo-syllogism § << 1,
M << P,...5<P, depends partly on the fact
that .S <C P implics that the units required to
measure S are included among those required
to measure P, and partly on the fact that
S << P implies that the units required to mea-
sure 2 are not included among those required
to measure S.  Putting, therefore, 8,p, and m
for the units required to measure S, P, and
M, we have, on the one hand,
The 8's are included among the m's;
The ’s are included among the p’s;
.. The §'s are included among the p's; -
and, on the other hand, :
The &'s are included among the m's;
The p’s are not included among the m’s ;
-~ 'The p’s are not included among the s's.
If, in order to study the differences between
the different moods of syllogism, we suppose
that in the universal proposition S and P are

modified by rclatives, these must be the same -

for both, in order that Barbara should be valid.
Calling this common relative %, the form of
the universal affirmative, A, can ouly be one
of the two following:

Any % of an s is an & of & p;

Any / of every s is an k of every p.

These differ merely as Leing the converse of

oue another. 'For putting % for non-i, the
latter is equivalent to
Anykofapisakofans.

We may, therefore, assume the first of the
two forms as the form of A. Then the validity
of Celarent requires only that the universal
negative E shall have for its subject, ¢ Any %
of an 8’ or ‘Something not an % of an 8.’ The
validity of Darit réquires only that the predi-

‘cate of the particular affirmative, I, shall be
|‘isan’ of a p.

b

The validity of Ferio requires
that the subject of the particular negative, O,
should agree with that of I (in a sense not
easy to explain without special notation),
while its predicate should be the same as that
of E, and further, that if either I or E expresses

existence, 8o should Q. The validity of Baroko -

and the moods of the second figure, generally,
requires that the predicate of O (and of E)
should be ¢is not an 2 of a p.” The validity

of Bokardo requires that the subject of O (and
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of I) should be ecither ‘Some Z of an s’ or else
¢ Anything but an & of ans’ The result is
that there are three systems of propositions
which give all the traditional moods, except
Darapti, Felapton, Baralipton, and Fapesmo,
which arc invalid if universal propositions are

propositions. These three systems are :—
First Sysresr.
. Any hofan Sisanl ofa P;
. Any hof an §is not an Zof a2 P;
Some % of an'S is an } of a P;
. Some % of an S is not an k of & P.
SkcoND SySTEM.
. Anylofan SisanZofa P;
. Something not an / of an S is not an
v hofa P; :
. Whatever is not ank of an Sisan k
ofa P; :
. Some % of an S is not an 4 of a P.
TrmRp Sysre.
. Any hofan Sisan 2 of n.P;
. Any % ofign Sis not an ) of a I3
. Whatever'is not an % of an Sisanh
., ofa P
O. Whatever is not an & of an S is not
an h'of a P. ,

The O of the third system might have been
taken as A, and the same forms would have
been reproduced in the same way with
changed %.  In the ordingry syllogistic the
first system is used, and % is © identical with.’
With a limited universe of mavks, & will be

It will he observed -that Celarent and
Darit introduce each an additional principle
in slight modification of Barbara, and Ferio
reunites those principles.- The second and
third figures introduce marked additional
principles, which the so-called fourth figure,
i.e. the Theophrastean syllogism, reunites.
In the second figure there is a perceptible
difference between the mode of inference of
Camestres and Bareko on the one hand,
Cesare and Festino on the other; although
in reasoning itself it is morally impossible to
- distinguish Camestres from Cesqre. Parallel
remarks apply te the third figure. Of the
Theophrastean moods, Frisesomorum alone is
peculiar, Celantes  and Dabitis depending
merely on the principles of -the second and
third figures respectively. '

"The fact that the second and third fignres
involve peculiar principles is shown by the
fact that the modes of reduction of any mood
of each involve some peculiar immediate

Thus, the reduction of the second figu
involves the conversion of E. Now this
conversion can be stated in syllogistic form ;
but it will be a syllogism in Cesare, which
is the typical mood of the second figure,
thus:—

No Mis NV,

Any & is iV;
». No N is M. .
So the third figure involves the conversion
of I, and when this is put into syllogistic
form, the syllogism is in Datis?, the typical

I mood of the third figure, thus:—

Any Nis N;
Some N is M ;
<. Some M is N.

It may be snid that the convertibility of
I depends upon the equiparance of the rele-
tion which I expresses. But even in that’
case, it must be noted that there is a cer-
tain difference between the individual and
definite convertibility commonly understood
by equiparance and the indefinite conversion,
properly understood, of I, which is alone
required in ordinary syllogistic. This will
appear below.

The second and third figures can be reduced
to the first apagogically, but the principles of
the reduction are different.- That of the
second figure is that if the negative (not the
denial) of the result of a hypothetical assump-
tion under a known rule is found to be true,
then the negative of the subsumption is true.
Thus, referring to the usual syllogism, ‘All
men sre mortal; all patriarchs are men;
hence, all patriarchs are mortal’; if the rule
is correct, get all patriarchs are immortal; it.-
follows that all patriarchs are non-men. The
statement of this principle is simply a form
of the conversion of E. So the third figure
may be apagogically reduced by the principle
that if, a subsumption under a hypothetical
rule being admitted, a partial result is found
true, the partial truth of the rule follows.
Thus, admitting that all patriarchs are men,
if it be found that some patriarchs are mortal,
it follows that at least some men are mortal.
The second figure can always be reduced to
the first by the simple conversion of the
major premise, this being first made negative,
if necessary, by infinitation. Thus, :

Any M i3 P=Any M is not not-P;

é:n'ze}Sisnot P;

. Any . ‘
R Some} S is not M,

inference. :

is reduced by the conversion of the major to
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‘No not-> xs AL So the third figure is
reduced to the first by the simple conversion
of the minor premise. But there is here a
difficulty; owing to our not having in our
ordinary languages a term to express the
reversal of the quantity of a proposition;
that is to'say, a single operation which shall
change Any to Some, and Some to. Any.

The difference between a particular and a
universal proposition is that, in the former,
the selection of the individual of which the

predicate is asserted is transferred from, the
hearer to a person competent and friendly to
the proposition. Let this transfer be re-
peated, and the choice goes hack to the first
party. Usings ‘some’ in the sense of pre-
scribing such transfer, ¢ Some-some-$ is P’=
Any S is 2. In that way Disamis and
Bokardo are xeduced as follows. The moolls
are:
B 15
Some S { : } P;
15 not ’
Any S 1s I/ = Some-some-S is J/;
- Some JIJ 18 }1’.
| is not .
Converting ¢ Some-some-Sis ' to ‘Some M is
Some-S,” we have the syllogism of the first
figure—
R . N 15 0 .
Any Some-S {is notf r;
Sorme .1/ is Some-%;
. Some JI{ 5 Up
18 not .
Any syllogism of the second or third figure
can also be reduced by transposing the pre-
mises, and converting the two propositions
not converted in the method just described.
But still the same kind of conversion con-

tinues to be xequired in the case of each|

figure, thus showing that the conversions of E
and T are logically-allied to the second and
third figures respéctively.  Camestres and
Disamis are the essiest so to refuce;
Festino and Ferison the most difficult.
Festino.
Some S is P = No Some-S is not-P
No M is P= Any M ignot-P;"
. Some S is not ./ = No Some-S is I/,
The conversion of E gives from the first
premise ‘ No not-P is Some-S." This with the
second ‘premise gives ‘No I/ is Some-S’
Thence another conversion of E gives ‘ No
Some-S i 3f,” which is the.conclusion.
Ferison.
Seme S is M = Any Some-S is A ;
No §is 22 = Some-some-$ is not-P;

2

The conversion of I gives from the second
premise ¢ Some not-2 is Some-S.” This with
the first premise gives ‘Some not-P is I/,
which by another conversion of T gives “ Some
Al is not-P,” the conclusion. v

The conversion of E depends on the fact
that otherness is un equiparance. If every-
body loves everybody who loves him, it follows
that if every man loves every woman, then
overy woman loves every man; and on the
corresponding principle, if every S is other
than every P, then every Pis other than every
S, The conversion of I, on the other hand, is
justified by the fact that the propositional
quantities of breadth and depth are insepar-
able.  “Some S is P’ = There is an embodi-
ment of § conforming to the idea of P,

Now obserye that we do not necessarily
infer that that same P is S, but ouly that
there is somewhere a P that is . All that
is needed for this inference is that whenever
there is an embodiment of an idea conforming
to a second idea, there is also an embodiment
of the latter idea conforming to the idea first
embodied. It is the principle that there
cannot be a cork that fits a hottle unless there
be a hottle that is fitted by a cork.

When we pass to probability the figures of
syllogism become of an idea highly important,
Thus, take the following reasoning, the nature

| of which we shall presently examine:

The probability of throwing doublets
with a pair of dice is 1;

Different throws of pairs,of dice are
independent ;

. The probability of throwing precisely
two doublets in six throws is just
half that of throwing precisely one
doublet in six throws.

In-order to analyse this reasoning, it is

necessary to note what the premises and

conclusion mean. The precise meaning of the
first premise is that we should square our
actions on each single occasion to the fact that,
taking throws of the dice as they occur in the
course of experience, the ratio of the number of
throws of doublets hitherto to the total number
of throws.hitherto would, if the course of
experience were endless, become, after a time,
permanently remote from every other ratio
than 1 :6, but would never become .so from
this ratio. The meaning of the second pre-

‘mise is that this is so not only for all the

throws, but also for every endless portion of’
that totality of throws whose selection is de-
termined by the ordinal relation of the throws

. Some M isnot P = Some . is not-P.

composing it to previous throws of any given
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kind ; so that, where such principle of selec-
tion allows, the throws are taken as they
occur in the course of experience in endless
suceession, '

The necessary conelusion is that we should
square our action on auy oceasion to the
principle that taking an cndless succession
and entively different sets of six throws, just
as they occur in the course of cxperience, the
ratio of the number of sets containing two
doublets to the number of scts containing one
doublet will at length permanently depart
from every other ratio than 1:2, but will
not o depart from this ratio. :

This inference is necessary; yet it is
merely probable in this sense, that we cannot
be sure that the number of sets of six throws
containing just one doublet would be twice
the number containing two doublets in a
hundred trials, or in a million, or in any
other fixed number. But what is certain is
that any other ratio would eventually prove
decidedly wrong, while' 1 : 2 would not.  This
is a probable syllogism of the first figure,
since 1t recognizes a case as coming under a
general rule, the result of which it accepts as

* valid in that cage. Of course the reader will

not fail to obscrve that the sense in which
the reasoning is said to be a syllogism 1is
strictly defined. It is not meant that the
above is a simple syllogism.

But if it were not known exactly how
often with a given set of dice doublets would
be thrown, since they may be similavly or
dissimilarly loaded, and if we simply threw the
dice and counted the whole number of throws

..and.the.number.of throws.of doublets, and.if,

finding that ih twelve hundred throws there
were about two hundred doublets, we were
thence to conclude that in the long run about
one-gixth of the _th;{)uws would be doublets,
this would be reasoning in the third figure.
This would be in no sense necessary, except
that if the experimentation were continued
endlessly, it must approximate to the true
ratio at last. This form of rgpsoning differs
from the probable syllogism of the first figure,
in that there the precise value of the long-
run ratio was stated in advance; while here
the concluded ratio is subject to modification
a8 experience is amplified.

It is inference in the third figure, since if the
rule were that any ratio far from one-sixth
would be satisfactory in the long run, the
same ratio would probably be tolerably
satisfactory in twelve hundred throws. Now,
no ratio far from one-sixth is satisfactory for

this set of twelve hundred throws. Hence,
the rule is probably false. Now, the inference
that a general rule is false because the result
to which it wopld lead in a special case 1%
not true is syllogism of the third figure.
Although this mode of inference is not neces-
sary, it is necessary that the method should
ultimately yield an approximately correet
conclusion, '

" A probable syllogism which appears, in
consequence of a wunt of sharp insistence
upon what is really ‘the subject and what
the predicate of propositions, to be in the
second figure may be essentially of the same
nature as a probable syllogism in the third
figure; but it seems to be impossible that it
should really be so, since there can be no
strict objective probabilities of the kind
required. If, for instance, we knew that in
a considerable series of sets of six throws, one
doublet precigely had occurred in a sct twice
as often as two doublets precisely, and we
werc thence to conclude that the two dice
were probably normal, because, althongh
other constifutions of dice might produce the
game result, yet they are very unusual con-
stitutions, we have herc a probability of
quite another kind; and instead of its being
certain, as in the third figure, that the method
of inference would in the long run lead to an
indefinite approximation to the truth, it is
here quite possible that the concluded con-
stitution of the dice will always be entirely
different from the true one. The three figures
are therefore quite distinet; and we see that
probability lends an importance to the three
figures-which.modern Jogicians have not.been
willing to accord to them.

Aristotle pays no attention to hypothetical
syllogisms ; but it is said that Theophrastus
studied them. We find them treated in con-
siderable detail by Boethius. During the
middle ages, purely formal syllogistic made .
no progress worth mention. About the middle
of the 1gth century some steps were taken.
Bir W. Hamilton proposed a syllogistic system
of no merit (see An Essay on the new Analytic
of Logical Forms, by T.S. Baynes, Edinburgh,
1850) based on the following system of pro-
positional forms, called the system of the
thoroughgoing quantification of the predicate.

All 4 is all B, meaning that the whole
collection of A’s is identical with
the whole collection of B's.

All 4 is some B, meaning that the whole
collection of 4’s is identical with
part of the collection of B's.
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Some A is all B, meaning that a part of |in the structure of any syllogism is the ques-

the collection of A’s iz identical
with the whole collection of B’s.
Some 4 is some B, meaning that % part
of the collection of A’s is identical
with a part of the collection of B's.
Any 4 is not any B, meaning that the
" whole collection of A’s is excluded
from the whole collection of Bs.
Some 4 is not any B, meaning that o
part of the collection of A’s is
excluded from the whole collection
‘\ . of B's.
¢« ! Any 4 is not some B, meaning that the
whole collection of A’s is excluded
from a part of the collection of B’s.
Some A4 is uot some B, meaning that
a part of the collection of A’s is
excluded from a part of the collec-
tion of B's. ,
Therg is also a pretence at a second series of
meanings in depth, never clearly explained.
Such a system is glaringly faulty’; but it had
some vogue in its day.. There were nlso some
other somewhat similar systems by Archbishop
Thomson, Spalding, &c. ,
~ De Morgan constructed various systems of
syllogistic of much greater merit, although,
after all, they ouly complicate the subject to
no purpose. His principal system, in which
he postulates that no term is without breadth
or is coextensive with the universe, is based
on the following propositional forms :
X))Y. All X are some Y7, i.e. Any X
isa Y. '
X)-(¥. AllX’s arenot (all) ¥'s, i.e. Any
X is non-¥, '
X(-)Y. Everything is either some X oy
‘ 'son;;e Y (or both), i.e. Any non-X-
i ,

< I8 Y. ,

X((Y. Some X’ are all P, i.e. Any
non-JY ig non-Y.

X(-(Y. Some X's are not (all) ¥’s, i.e.
Some X is non-¥.

A()Y. Some X's are some ¥’s; i.e. Some
X is Y.

X)(Y. Some things are not either (all)
X’s or (all) ¥'s, i.e. Some non-X is
non-¥, -

X))Y. All X’s are not some Y, i.e.
Some non-X is non- ¥,

These forms arose, as “one might guess,
from the application of ot to the subjects of
the old four; so that it might be called the
system of the thoroughgoing qualification of

* the subject. .Whether or not this qualifica-

ion upon the decision of which that of the

acceptance of De Morgan’s system must
depend. - .
_Under these conditions (figure of course
disappearing) De Morgan gets eight universal
syllogisms,

) ((4);

eight major-particular syllogisms,
« ():)()(?)_)))-) MCCC WX

3
and eight minor-particular syllogisms

) 2;()()) XC) X YN O (-

“De Morgan also takes account of com-
plex premises. Morcover, Le developed the
syllogistic of relative terms, and especially
the highly important syllogism of transposed
quantity ; and he, Boole, and others studied
nunerically definite syllogisms. '

The following technical phrases may be
defined : -

drithmetical syllogism. Blundevile, in his
drte of Logicke (1599), in illustration of his
position that ‘God hath prescribed certaine
bounds of necessitie . . . which bounds are
Sylloglsmes rightly made, instances this
question: ‘If one pound of waxe be worth.
a groat, what is tenne pound of waxe worth ?
Marry tenne groates, which is prooved by a
Syllogisme in this manner: Every pound of
waxe is worth a groat; but here is ten pound
of waxe: Ergo, they are worth ten groats:
and like as in these kinds of Sillogismes
Arithmeticall, the proportion which is to bee
judged by mans naturall knowledge, doth
shew the Consequent to bee infallible, even so
‘the Consequents in other Syllogismes are.
shewed to be infallible, by such demonstra-
tions as are not farre fetched, or doubtfull,
but are manifest, plaine and evident.’
Categorical syllogism : o syllogism com-
posed of categorical propositions. .
Common  syllogism : ™ a syllogism whose
middle is a general term.
- Composite syllogism: o syllogism having
more than two premises, -
. Compound  syllogism: &  hypothetical
syllogism, that is, a syllogism containing a
digjunctive (or conditional) or copulative
premise, '
Conditional syllogism; a syllogism con-
taining a conditional premise, especially the
Modus Ponens and Modus Tollens, although

tion of the subject can be said to be involved
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some logicians refuse to these arguments the
name of syllogism.
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- cogency depends upon the relation between

* middle is an individual term.
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Conjunctive  syllogism: = according  to

Imperfect syllogism: a syllogism of which

Hamilton (ZLect. on Logic, Appendix VIII), a | one premise remains unstated.

conditional 8yllogism (above).

Indirect syllogism : a syllogism which needs

Contentious syllogism: o fallacy, whose |to be proved to be valid by reduction to direct
author secks only victory in arpument. syllogism.

Copulative syllogism: a syllogism with a
copulative conclusion.

Modal syllogism: a syllogism containing

modal propositions. :
Perfect syllogism: a syllogism of which no .

of the premisds unexpressed (Cent. Dict.). part of the leading principle can be stated as

I)emwtatrzﬂlogism: a syllogism with one

Defective

llogism : a syllogism in the|a premise and so eliminated from the leading

statement of which one of the premises is|principle; since if this is attempted it is still
omitted. needed as leading principle.

Demonstrative syllogism: o syllogism which
generates science.
Dialectic  syllogism: & syllogism which

Proper syllogism : the Ramist name for an

Eapository syllogism.

“Proportional syllogism: o species of relative

generates opinion, being made of probable|syllogism depending on proportions. The

and credible propositions, The phrase is as
old as Aristotle; but the use to which syllo-
gism is put does not alter its nature. It is
the argumentation or reasoning, not the logical
form, which is dialectical.

Didascalic syllogism: same as Demonstrative
syllogism (above).

Dilemmatic syllogism : a syllogism having
for its minor premise a dilemmatic proposi-
tion (Cent. Dict.). See DILEMMA.

Direct syllogism (ovAAoywopds Bewrids):
a syllogism proceeding from a rule, and the
subsumption of a case under that rule, to
the result of the. rule in that case. One
of the four moods, Barbara, Oilarenz, Darti,

- Disjungtive syllogism: o syllogism whose

the members of a disjunctive premise..
Expository syllogism: s syllogism. whose;

Figured syllogism: a syllogism so. stated
that it is in a definite figure. . |
Hypothetical syllogism: a syllogism either
conditional (or disjunctive) or copulative.
Often wused for a syllogism conditional but
not disjunctive, although there is no material
difference between a conditional and a dis-
Junctive proposition. A copulative proposi-
tion is the precise denial of a conditional or
- disjunctive proposition ; and every conditional
or disjunctive syllogism will by apagogical
transformation give a copulative syllogism.
But many logicians refuse to consider copula-
tive syllogisms to be syllogisms on the ground
that the conclusion containg nothing not
stated in tho premises taken together; just
as the same logicians exclude other arguments
from the class of syllogisms because their
conclusions contain matter not contained in

following is a stock example:
Ut se habent duo ad quattuor, ita se
habent tria ad sex: B
Sed duo se habent ad quattuor, ut
dimidium ad totum:
Ergo, tria se habent ad sex, ut dimidium
ad totum.

propositions de inesse.

recognized as proper subjects of logic by all
logicians beginning with Aristotle.

Stmple syllogism: o syllogism not capable
of dissection into two or more syllogisms.
But the indirect syllogisms which have always
been recognized as composed of direct syllo-
gisms and immediate. inferences are always
classed as simple syllogisms, and that,
although Auristotle and others prove those
immediate inferences syllogistically.

v Singular syllogism: see Expository syllogism.

Sophistic syllogism: o syllogism intended
to deceive, or which it is pretended is in-
tended to deceive. See SoPHISM.

Tentative syllogism (auhhoytopds mepaorids) :
seems to be much the same as a Dialectic
syllogism (above). :

Valid syllogism: a syllogism whose pre-
mises ascert facts whose being is partly
composed of the being of the fact asserted in
the conclusion.

Syllogism of transposed quantity: a syllo-
gism in which the whole quantity of one con-
cluding term, or its contrary, is applied in
g premise to the other concluding term, or
its contrary, by means of a relation of one-
to-N- correspondence. As in the following:
Some X’s are not ¥’s; for every X there
is & ¥ which is Z'; hence, some Z’s are not

the px;gmised taken together.

As, ’ » (c.sp)
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Lure syllogism: a syllogism composed of -

Lielative syllogism: a syllogism involving -
relative terms. Such syllogisms have been
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