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How should they ‘treat a consumptive Englishman? Mr. Venn has
made an_error in answering the question, but the il_lustrationkx;uts in a
clear light the advantage of ceasing to speak of probability, and of
speaking only of the relative frequency of this event to that*

. -~
. N

1 —tes

Z. 'Five hundred and eighty-first Meoting,

. April 9, 1867. — MontHLY MEETING.

The PRESIDENT in the chair.

The following paper svas presented. .

On the Natural Classification of Arguments. By C. 8. Pj:@pE

Parr L. § 1. Essential Parts of an Argument.

In this paper, the term “argument” will denote a body. of premises;
considered' as such. "The term “premise” will refer exclusively t
something laid down, (whether in any enduring and communicable
form of expression, or only in some imagined sign,) and not. to any-
thing only virtually contained in what is said or thought, and also ex- -
clusively to that part of what is Iaix down Which is (or is supposed: to
be) relevant to the conclusion.

Every inference nn.volves the judgmdpt that, if such p'ropositions as
the premises arc are true, then a proposition related to them, as the
conclusion is, must be, or is likely to be, true. The principle implied
in this judgment, respecting a genus of argument, is termed ‘the leading
principle of the argument. .

A valid argument is one whose leading principle is true. .

In order that an arg®nent should determine the neeessary « proba-

ble truth of its"conclusion, both the premises and leading principle
must be true. . ' T

§ 2. Relations between the Premises and Leading Prz'ncz};le.

The leading principle contains, by definition, whatever is considered
requisite besides the premises to determine the necessary or probable
truth of the conclusion. And as it do;s udt contain in itself the

premise ‘must, in fact, be

«quivalent to a subsumption under the leading principle.
. o . : ¢

* Seo n notic(;, Venn's Loyic-gf Chance, in the North American Review for July,
1867. o

.
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The leading principle can contain nothing irrelevant or s.uperﬂtl(‘).l'xs.
\ No fact, not superfluous, can be omitted from the premises without -

“being thereby added to the leading principle, and nothing cand l?e
2 - . . o .
climinated from the leading principle except by being expressed in
fhe premises. Matter may thus be transferred from the premises to
tli¢ leading principle, and vice versa. R N
here i: no argument without premises, nor is. there any without a
leading principle. =~ #

It gan be shown that there are arguments no part of whose léading

 principle can be transferred to the premises, and that everyr avgumerlm _ :
can be teduced to such an argument by addition™to its premises. For, » /]

let the premises of any argument be denoted by P, the conclusion by

Land P
o C

o

i i inciple. rinci-
which cannot be eliminated from its leading principle. Such a prin
ple may be termed a logical principle. y N

. i rinei ins nothing whi
An argument whose leading principle cor_lta:njs g" _—
be eliminated is termed a ‘complete, in opposition to an ncomplete,

-

: ) .
rhetorical, or enthymematic argument.

" : ) . - '88
" * Neither of these terms i§ quite satisfactory. Enthymeme is usually defined

. . . . . °
& BY HOD"lbln with a premise Sul)pICbSL‘d. This secms to dct(,‘l‘mllle the same sp 1ereé

ad the definition I have given ; but the doctrine of a suppressed .prc.n;lse 1511321‘?;
tionable. The sense of-a premise which is sz\id'to be suppressed is gither :;:0 w};iCh
in some way, or it is not. If it is, the premise isnot suppr(fssed in 1?nhy 5¢ o
concerns the logician ; if it is not, it ceases to ‘be n.d ;:lrclrtmsszrt:(l;oicltp s:;_nl N

1 istinction is this. 1l who is convinced the : -_, i
:leeiilsn;\bimt\)rllc((:ll:lﬁltter belief not only leing the cause of the formcr,‘buvt l1llso B;‘llr]lg
felt to be s0) necessarily says to himself that all such arguments are valid.

ized. r £080, - -
‘genus of argument is either clearly or ohscurely recognizéd. In the forme b

‘. . Cage R 10
the judgment amounts to another premise, because the propgsition j(for ;mm';;rd);
" “All réusoning from humanity to mortality id certain,” only says in ot er\fv
’

.

'\ iggolved in it; it-does not in, this scnse,

A
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Si}ége;”it‘ cansdever be requisite that a fact
'Aiimplied in order to justify a conclusion, ey
sidered as a proposition will be found to be
"as regulatif)g the procedure of inference, it is determinate; but
--copsidered - as éxpressing truth, it is

nothing. It is on this account
that that method of investigating logic which works upon’ syllogistic

forms is preferable to that other, which is too often confoundczl with it, ’
which undertakes to enunciate logical principles.

ery logical principle con-.
quite empty.  Considered

\

§ 4. Decomposition of Argument. '

Since a statement is rot an argument for
can be stated in any one premise. Thus it is. no argument /'say
All 4 is B eigo Some 4 is B.' . B ‘ "_/

If one fact has such @relation to another that, if the former is true,
the latter is nécesszu‘ily%l‘ probably true, this relation constitutes a

/detcrminate fact; and therefore, since the leading
plete argmcnt involves no matter=of fact, every
has at least two premises. - :

Lvery conelusion may be regarded as a' statement substituted for
cither of its premises, the substitdtion being justified by the other

“premises. Nothjng is felevant’ fo the other premises, excépt what is
requisite to just.ify this substitution. Either, therefore, these other .

" premises will by themselves yickd a conclusion which, taken as g prem-
ise along with' the, first premise, justifies the final conclusion ; or else
some part of them, taken with the first premise, will yield a conclusion

. ) /
itslf, no fact concluged

“ad .

principle of a cm-

that every man is-mortal,

But if the judgment amounts ‘merely to this,
-Argument in quéstion belongs to some genus all under wlhiich are v,
senge it does, and,in another it does not, contain a

that by an aet of attention such a proposition may

that the
alid, then in one
remise. It does | ljs sense,
ic shown to have been virtually
that the person making ti-u} judgmcnt did
contained in it. This I iexpress by say-
e leading principle, but is not fuid down,
$ at once from all psychological pe
© lose nothile, since all that lv'e know of thon,;;h
v of its expression,’
. These vague nrgun}ci)ts are just such as alon
discourse, and they are appropriate to no other;
tion, “rhetorical argument.”
“Complete” and « incomplete ” are adjectives
.and “imperfect,” ag being less misleading whe
latter are the best w

“~not actually understand this prBuise to be
ing-that this propbsition is contajned in th
This manner of stating the matter fices u
ties; and at the same time w.
8 reflection of whatwe know

rplexi-
tis but

-are suitable to oratory or popular
nd this fact justifies the appella-

There is also ud hority for this use of the term,

iich I have preferred to “perfect”
¥ applied to nrgmnent,‘ulthough the
hen syllogism is the noun o be limited.

AL

‘stated should" z‘1]s0 be

complete argument |




+

‘which, taken as a premise along with all the -others \\}ill acain justify .
i )‘\ . I o ’ =] J y

o~
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the final conclusion. In’ecither case, it follows that every argument
gf‘ more than two premisés can be resolved into a serics of arguments
of two premises each. This justifies the distifiction=of simple and

. d . v
complex arguments. . ‘ _ L

§ 3. Ofa General Type of Syllogistic Argumcnts..

tic argument.’ .
Evety ploposxtlon may, in at least one way, be put into the- form,

Sis Py .

the 1mport of w I[ch is, that the ohjects to which S or the fotal suljcct
'1[)[)]10: have the characteristics attributed to every ochcb to which P -
or the total predicate applies. . L

very term has twgpowers or significations, according-as it is sub-

_]ect or predicate.  The former, which wil} Lier@be termed its breadih,

fon

v

A valid, complete, simple ar «*mu(.nt will be desiznated as a sﬂlogzs-

comprizes the objeets to which it is applied; “while the latter, which .

will here be tumul its depth, comprizes the ch nactex; “lnch«hre
Tlns

breadth and de(lx must not be confounded with logical. extension and
y .

attributed to every one of the objects to \\]mhit;g‘\n be applied.

' compuhumon. as tlle(/ terms are usually taken. “

15 \Lryﬁub stitution of one proposition for another must consnxt in
the substitation of term for term. buch &ub:tltutpn can be justified
only go far as the first term Ieplc\cntw wliat is represented | by the
Hence the only posclble substitutions are!

- The substitution for, a- térm fulfilling the function of a snbject

sccond

.Qf 'motll('r whose bxc udth is included in that of the former; and
2d.
of anothm whose depth is leudcd in that of thu former.,

'llu, :ub~ututlon for a term fulfilling tlxe function of a predicate

«

If, therefore, in cither premise a terin appeazs as subject“which does

not appear in.the conclusion as subject, then the other premise must,

declare that the breadth of that terny includes the breadth of the term
Jut this is to declare that every
The
climinated term, therefore, if it does not fultil the “function of predi-
But if the .clminated term

which replaces it in the condu~1on
objeet, of ;the latter: term Mas e\u) character of tlm former.

cate in one premise, dou. $0 In tllL other.

" fulfils the IunLtlonrepf I)ILdlL.\tL in one premise, the other premise.-

must dgd’ue that its depth inclides that'of ghe term which rOplnces
it in the COD(,]UblOD.

Now, this i3 to dulare\ that every chafaeter of | -

" ~which is to be understood in this serse

-

» .
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the latter term belongs to every object, of the former. chce, in the

other prermse, it must fulfil the fyhetion of a subject. Hence the
general formula of all argument mu‘st be

Mis
S.ik
S

3

se, — that the terrns of every syllo-'\
qub‘]ect and predicate as here indi-
dan bk grammatically expressed in

_ -

gistic argument fulfil fu‘pctions{ of

‘cated, but not that the argument
this way.

’
P

PART II. §1. or Apagogical Toz ms.

If O is txue when P i, then P 1s false when € is. Tence it is
" always po%lble to substitute for any premise the denial of the conclu-
sion, pre\mhed thé denial of that premise be

at the same time substitut-
.ed for the conclusion* .

IICIIC@;\\COI‘ICq)Ode" to every S)“O"latlc
argument in the general form,

v S:is M5 Mis P;

Sis P

There are two bthers t—

- . f 4 R T ‘
It is false that .S is P; Mis i’; Sis M; it is false that §is P
It is false that Sis Af - w

[ *

§ 2. Of Corzér'adz'clz'O)z

It is false that A s P,

N

T};e apagogical formis make it necessary to consider ip wh
pFOPOﬂUOIli deny orie another..

“Ifa p1 oposition be put into the gene’al form,

at way

Sis P,

v ' s . -~

. s contradictory has, 1st, as its ‘subject, instead of ‘ftl;e S now

L kY

I

*
This opermion will be termed a contrapos:tson of the premise and conclusxon
VOL. vn 34 T
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meant” * or “gome S7; and has, 24, as its predicate, instead of P, that
which differs from 2 or “not P B !

From _thesé‘relations.qf contradictorics, from the necessities of the
iogic of apagagically reldted arguments, therefore, arises the need of
the two divisions of propositions into aflirmative and negative on the
one hand, and into universal and particular on the other. The con
tradictory of a universal proposition is_particular, aud the contradie-
tory of an affirmative proposigon is negative.  Contradiction is a recip-

rocal relation, and therefore the. contradictory of &, particular propo-

sition is universal, and that of .a negative propo;ﬁion is aflirmative.
The. contradiction of particular and m'g:ui\'e’jsropoﬁtions conld’
not be brought under the general formula, were the distinctions of
affirmative and negative absolute and not merely relative; but, in
fact, not-not-2 is the same as J”, And.if it is'said that ™« what is now
meant of the -part of 'S meant at :upthef‘ time, is /77 sinccjhe

way the proposition made at another time may determine it, this can
only be truc if All § is P, Therefore;.if one. inan says “some S is

person; ¥ince he allows the first man’s some S, which has not been
- defined, to remain undefined, in effect, says that All 815 2

kndwn ones is an open question.

T %8 Of Barbara.

Since some S means “the part now meant of -.S,” a particular prop-
osition is equivalent, to a universal proposition with another subiicct; and
in the same way a negative proposition is equivalent t6 an ‘affirmative
proposition with another predicate. ~

" * <

The form,

. .

- Sis P,
"therefore, as well as Tepresenting propositions in generzl, particularly
represents Universal” Aflirmative opositions ; and thus the general
formr of- syllogism /W : -
' Mis P; Sis A
Sis P, ;
represents specially the/syllogisms of the mood Barbara.” :
B £ J :

¥

* What S is meant being generally undetermined. °
. 4

-

part of .S meant at another time is left to be determinad in whateves ..
not P,” and another replies, “some of that same Sis P this sceond -

Whether contradictories differ in other respects than these well-

] - ¥
OF ARTS AND SCIENCES': APRIL 9, 1867. W/~

S 4. Of the First Figure. _

Since, in the general form, § ma}j’békmy subject and P any prbdi-
cate, it is possible to modify Barbara by mdaking the major prémise and
eonclusion negative, or by makine the ininor premise and conclusion
particular, or in both these ways at once. Thus we obtain all the
modes of the “first figupe. 1

4 v

It is also possible to have such argnments as these : —

. e
Some A is P, \\/
-8 has all the common characters of ¢ part of I (whatever
that part may be, and therefore-aof each and every /),

w8 is P
and - ‘
" All not-M- is P, b

\

. N is not 47 :

~8 i Py -

but as the theory of apagogical argument has not obliged "us to take
account of these peculiar modifications of subject and predicate, these
arguments must be considered as belonging to Barbara.,  In this sense
the major I?rcmisc must ey ' sulyand the minor aflirmative.

"I'ln‘eelprupositions which are retated to one another as thbngh major

‘premise, minor premise, and conclusion of o syllogism of the; first figure -

will be termed respectively Rule, Case, and Result.

§ 5. Second and Third Ligqures, - .
‘ -
Let the first figure be written thuss — ©
- - N Q s .
‘ . Fig. 1. R ) .

S Ay M 2 P
\ e S s M
. S P :

¢ ! .
Then its two apagogieal modifientiond are the second gnd third
figures, A : ‘

. R ‘ .
;
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Fig. 3.

. - F{_(] 2, .
Any M isix:ot P ‘ %‘g;o S isi?t P

',
S P S M
i"f;," S is not M Some M is not P

It is customary to enumeratesix moods of the third figure instead
of four, and the moods Darapti’ and Felapton appear to be omltted
But a pqrtlcular proposition s asserted (actually and not merely
: _ virtually) by the universal proposition which does not otherwise differ
E , from it; and therefore Darapti is included both under Disamis and

Datisi, and Felapton both under Bocardo and Ferison.
he ”assertion of the rule and the denial of

T aad

» . The second fizure, fro
_ the result, infers the denif:
‘ denial of the result and 'lSSCI‘llOIl of the case, infers the denial of tie
T rule. Hence we write the moods as follows, by allowing inferences

only on the straight lines:——w—_

N Fgto -
< Assertion of Rule, A B
. <
Assertion of Case; A X .
; SN
Assertion of Result. B A O I
T - Fig. 2
Assertion of Rule, 7‘\ /E !
A f

Denial of Result;

4 » J/ \i
Denial of Casex

Fig. 3. )
Denial of Result, o A
s

Assertion of Case;
Denial of Rule.”

The symmetry of the gystem of moods of the three ﬁrrures is a1~a
exhibited in the following table. )

(De Morgan.) ,

% the case; the third figure, from the

I\..
. )

.
¥
b
[

OF ARTS AND SCIENCES: APRIL 9, 1867. 26.9

s

/ : .
Enter at the top the proposition asserting or denying the rule;
enter at the side the proposition as<01t1nw or denying the case ; find in
the ldody of the table the proposition asserting or denying the result.

In the body of the table, propositions indicated by italics belong to-

the first figure, those by black-letter to the second figure, and those by
seript to the third figure.

-

g I A E O
[ &) Jeal
L aFaEe,
I ET

1f, a‘s>the denial of the result in the second, and third ﬁgull‘g,'we
put thé form “ Any N is N, we have —- o
R Cew B ! °

) Fig. 2. Flg 3.
§. No Mis N Any_ N is N
. ‘ Any N is N . Some N-is I

- No N is AL . Some Mis N.

Thc:o are the formulwe of the two simple convemons Neither can
‘be expressed syllogistically except in the figures in which they are
vhere put (or in what is called the fourth figure, which we shall con--
sider hereafter). If, for the denial of the result in the second figure,
we put “No not-N is N” (where ¢ not-N¥ has not as yet been
dkﬁf{l.d) we obtain ’ :

_ Al Mis N,
No not-& is- N;
) , Mo not-N is I,

In tht same way, if we put “ Some N is some-N” (where some-N has
not been defingd) for the denial of the resul in the third figure, we have

v
4

Seme & is some-N
3

o Al MM .

# . Some M is someN. R

v
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These are the two.ways of contmpoqhv the Uun ersal Affirmative,

" There are two osigmsive reductions of each .mood of the second and
third figures. I \?;;IHI distinguish them as the short reduction and the
long reduction. The short reduction is effected by converting or con-
traposing that premise which is not the dcqi:ll of the result.  The long
reduction is effected by transposing the premises gontraposing.or con-
verting the denial of the result, and contraposing or converting the
conclusion. ~The alteration thus produced in the order of the terms i3
shown in the following figure: — ' ‘

Short Redugtion, Long Reductiony,

N°M M N M oz

g M s M W M |

'z N 5N . N z

_;_"H 2 RO &

Zp - P I nz &
. P I ! P]I Jig f"/;

The names bestow ed by Qh_)lexwood of Petrus ITis p anus, np(m the
moods mdw'\te the po&\lblllty of the short reduction in the e ease of
Cesare and Festino of the second figure, and of Datisi and Ferison
of the third figure; also the possibility of the long, reduction of
Camestres of the secofd figure and of Dixamis of the third.

The short reduction of Camestres and Baroco is effected by intro-
ducing the term not-P, and_defining it as that \\ludl S 7s when it i3
“not P41 Hence for the Gecolgd premise. (Any or some S is not Py iwe
- substitute © Any or some 'S is not-P”; and as the first premise,

Any M i3 P gives by (.ontlapo\lnon Any not-P is not M the.*.

moods . 4

Ay M s P

13

Any or some S is not- P; -

. ;o A;Jy orjom'e S i‘si_mt M,

»

for=.

I
]

e OF ARTS AND SCIENCES :
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arc reduced to -
No not-P is 7

Any or some S is not;P;

- Any ;.)r some S is not A :

The short reduction of Disamis and Bocardo is eflected by intro-
ducing the term some-S, defining it as that part of § which is or is
not 2 when some S is or is not 2 We can therefore substitute for
the first premise, Some S is or is not 2, All some-S is or is 1)6#:
P; while, for the second premise, All Sis AL can be contraposed.into
“«Some A is some-S”: hnd thus the forms ' \’z"’

SomesS is (orisnot) P,

v Any Sis g % ’}[
» .

- Some J7 is-(or is ngt) P /

‘r

are rcddccd to the following: —

o™
Any some-S iz (or is not) P,
x - Some M s some-S'; g
. Some M is (or is not) P,

To luluce Cesare, Festino, and Daroco-in the long way, it 1: neces-
sary to introduce the terms not-P and some-S. Not-P is defined as
that class to which any A7 belongs which is not . Ilence for the
first premise of Cesare and Iestino we can’substitute “ Any A is
not-12”  Some-S is defined as that class of S which is (oxr i ot)
P, when some S is (or is not) 2. 1

‘
Festino and Baroco we ean first spbstitut@“ Any some-S is (or is

bnee for the second premises of

not) °”; and then, by contrapositi
(or not-P) is not some-S.”  Thed,

sesy we obtain from Cesare, which is :

(R
, -

No Mis P - Any not-P is not S

or conversion, we obtain “Any P

by the transposition of 1110 plcm-“

Any S is P
.

(- No ~8-is. M).

- Any M is  not-P

s Any M is  not-S.

N




)

P N A

P

— .t ‘ ’ \
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And from the conclusion of this reduced form we obtain the conclu-
sion of Cesare by simple conversion. So Festino and its long reduc-
tion are i

v )
+ Any M isnot P,

. [l

4 Any not-P is not some-S,"

\

Some S 1@ P, {‘;

o
(- Some S is not M) i

Any N not-P;

is
Any M is not some-S;

=

N, .
and the conclusion of Festino is obtained from that of the reduced

“form by a substitation which may be made syllogistically thus : —

.Any M is not some-S,

. | Some & s som:S'; .
. Some S i not AL -
‘Baroco and it; long reduttion are
Any M s D, Any"]’ is not some-S, ;
Some: S is not, P; CAng A s P;
(- So@e S isnot ) ~. Any M s not some-S;- .

reduction in the same way as that of Festino.

In order to reduce Datisi, Bocardo, and Ferison in the long way,.

must define Some-S as that S which is 3/ when some .S is M, and
Not-P as that which some (or any) S és when it is not P. . Hene for
«Some Sis M we can substitute “ Any some-iS is M”; and for “Some
(or.any) S is not P,” “Some (or any) S is not-P.” 4 Some S is

~ net-P” may be converted simply; arfd “ Any Sis not-P” may be con-
traposed o as to become Some not-P is some-S.” Then Datisi

. and its long reduction are v
Any S is P, Any sGmfz-_S is I
.. ~Some S is M; Some P is some-S;
(- Some I is “P.) - Some P is M.

And from the conclusion of the{eductiop,'the conclusion of Datisi i3

(Y

dnd- the_conclusion of Baroco is obtained from the conclusion of the

t

i

-be considered as the exhibition of them under

' OF ARTS AND SCIENGES :. APRIL 9, 1867, 273 S

obtained by.simple convers; i 1 i
Y Simp ryersion. Ferison and its long reduction are

Any S isnot Py ~ Any some-§ is I

soe

Some § " is A5 - Some not-P is séme-S’;‘

<. Some

S .
(. Some A is not P)

not-£ is o

+ And from the conclusion of the reduction,‘the conclusion of Feriso;l

;'xtyl'cl:le] ;bttlz]\;x;ed_l‘)y a substitution who.?e possibility is expressed syllo- & . <
; Any not-P is not P,
(:\_{ ¢ Some not-P g M..;n , ’
o Some A isnot P. o
Bocardo and its 1o'n'g reduction are o o .
Some § is not P, ) Any S is M, \
Any S ‘is ;. _So'me not-# is .S; ,' d
(-~ Some Jl[ is not P.) - -~ Some not-f is ‘2L | -

B o '
. And the conclusion of I}o‘cardo is obtained from that of its reduction
in the same way as the conclusion of Ferison. : >

Ihe ()St(’,llbl‘e Iedu tion 0{ the ")dlICCt or a])d og1 4'.11 ﬁ ures Ina)
¢ [ohd ] ¢ g S

. b the gener
syllogism, fega le general form of

S is M, Mis P: ?

’

: w8 Qs P L |
M:t is scgpse, it is not truly a reduction if the substitutions made A L

in 'ess fre i
th.e process fire inferences,  But although the possibility of the con- ‘
versions and éontrapositions can be. expressed

syllogisticall is o
¢n be done only by taking ylogistically, yet this . .

.as one of the premises,
N i N2 !

« Al
/

% Aty not-V is not Ny ' :

or “Some N is some-N.”

35
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Now, these are properly not premises, for they express no facts; v '
they are merely forms of>words without méaning. Henee, as no com- o . Reducts . . ' "
. . eduction of Second Figure.
plete argumpent has less than two premises, the cenversions and contra- f d Figure.
Jpositions are not inferences.  The only other substitutions which have T
been made have been of not-P find some-S for their definitions, Namoof Mood. ! Short Reduction. Long Reduction.
Thesg alzo can be put into syllogistic forn.; but a mere modifieation — —
of language is wot an inference. 'Ience no inferences have been em- Cesare L oe Y
. . . - . j - ¢ a,e
ployed in reducing the arguments of the second and third fizures to ! "’
such forms tlmt\ they are readily perceived to come under the general . Camestres . Qa e e e N
’ - iy
form of syllogism. : ’ - . ‘
)_ = . . . . e A Festino e e " a0
There is, however, an' intention in which these substitutions are in- 1 . - ! . 2 02 r
ferential.  For, although the passage frota holding for true a fact Cooa Baroco~__ | -q, ¢" |-t e o, (IR .
expressed in the form “ No .4%s B,” to holding its converse, is not an . ok |
inference, Deeagse, these facts being identical, the relation between s i
them is not a fact; yet the passaze from onc of: these forms taken ) £ S .
< . . . . . - . s e : N *
merely as Havipg somé meaning, -but not Ahis or that” meaning, to N N ‘ R ) = -3
. . . . y " P . . . N N - T - Cnd
another, since these foims are not identical and their Jogiaal relation Redctior—af Thed Figure. ,
is a fact, 5 an inference. This distinetion may be expressed by ~—.~-~-—~'—--—-—:_~A.;_‘ﬁhx.*i\\ IR '
saying that they are not inferences, but f%ub.\‘tllu[loils baving the furm of 4 © Nameof Mood. ' Short Reduction. | Long Reduction. N
inferences. ] ) ' —— R 1
Thus the, reduction of the.second and third fizures, considered as . : . | 5 g
: ) L T ' L9 S Disamis ooag ! | 7 g .
-mere forms, is inferential ; but when we consider only what is meant . T i
. . . . |
1 roar ) 1 1 1 . . 4 H 2 . i
by any particular argument in an indirect- fizure, the reduction is a Datisi i, L ay i
mere change of wording. . : !
Th tituti i stensiv : ) Bocardo a, 1" T
¢ substitutions made use of in the ostensive reductions are shown | - : 3
. . . | ' [
in the following table. Where Ferison P Yo ! B
. ‘ ] ’ t . e ag 0y .
e, denotes simple conversion of Z'; ; L . !
. :
7, denotes simple conversion of /; ' With 1l i . e . .
‘ ith the exception of the substitutions ©* and e, which will be cop.. . &
a, contraposition of 4 into £ ' sidered hereafter, all those which are used in the r i g )
> H : ¢ reduction of the
) moods of either oblique ficure have the form of ; in th
- . of inferences
a;, contraposition A into I . que hg i inferences in the sanie
‘ figure. «
0z the substitution of “Some S is not 30” for “ Any Mis not some-S"; The so-called reductio per impossibile is the repetition or inversion
LT o of that contraposition of propositions vhich' sndir N :
05, the substitution of “Svme A/ is not P for “Some not-P is M”; | P ot propositions by which’ the indireet figures
) , B 1ave been obtained.  Now, contradiction arises from a difference both
"oy ; - Jfinition : : . . . :
e", introduction of not-P by definition ; I quantity and quality ; but it is to be observed that. in the contrapo-
#, iutroduction of some-$ by definition. fltlon which gives the second figure, a change of the quality alone, and
In that whick gives<the third figure a ¢hange of the quantity alone, of .
. : the contraposed propositions, is, sufficient. This shows that ‘the two
d
: \ R . . ¢
- X \\ H N f - ’ -
. - -
. . o v . N
> - N - . N
. . e N
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contrapositions are o of essentially different kinds) and that the reduc.
tions per tmpossibile of the second and third figures respectwgly involve
the following formal inferences. *

) Ficore 2. :
Tﬁe Result fol]owg from the Case ; _ .
-*. The Negative of the Case follows from the Negative of the Result.
§ :
rIGURL 3.
The Result follows from the Rule; _ '
- The Rule changed in Quantlty follows from the Result chanfred in
Quarmty -

N

. </ the second figure,

ERS
%
°

.

“
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We have already seen that the {ormer of these }
and the latter of \

8

syllogism,

Hence it appears that no s;llonmm o

duced to the first figure without a sub:tmlon which hq
the very figure from whicl the syllogism is t\ducéd.
the indirect syllogisms
of the first figure,
that form. .
§6 The Theophrastean ]Lfoods
It is now necessary

to consider the five moods of Th
Baralipton, Celantes,

ophrastus, viz.

217

of the form of

\an mdlrect figure can be re. -

as the form of

In othex words,
are ‘of an cssentially §ifferent form from that
although in a more general sdpse they come under

But these inferences may

a

also be e\pressw\a—follows P—

Dabms, Eapesmo, Fri ri$esomorum.
included in Ddbltla, and Fapesmo in Fri laecomoxu)fz in thy

amhpton is
Qsame way

o=

-FIG,URE-.‘Z
« Whatever (S) is « s

b ) )
©ongt Py ‘ »

“{hate?_er A(S) is. ®% P isnot AL

i - No

in which Darapti is mcluded in Disamis and Datisi, and Fa apton in.

Bocadro and Ferison. The Theophrastean ‘moods arefhus reg tced fo
three, viz.: — "

X is -7 No X i I Some’ T i 2
Y Z ks X5 Seme I' i g TNz 3
“Any Yoisnot Z Some Z ‘is not X . Some Xis r

: . .. - Ficorg 3.
) Any wie s 18 whatever (£ or not-P) ﬂ[ is;
< Some M is whatever (£ or not-P), womes o,

'VJ

Suppose we have, 1st, a Rule;
tself » Rule; ang, 3d, a Case under this second ry

2d a C'lie under that rule, which ig

¢, which confliets

with the fipst rale.

Then it would.

Now,

the ]1m1tnt10ns in parentheses do not affect the essential nature

be easy to prove that these three

of the mferences dnd omitting them we have,

Ficure 2. . ' . f

| ° Aﬁy M s 2ot by ‘ S \J

. _ . Any ™LP jsnot MM

o
® FicurE 3.
. . Any mﬁcs ls M;
“ Some A jg tomes. I
—_— -

d

= )

w propomlons must-be of the form,

. No X is 71
N 2. Al Zis x
3. Some Y is Z

\ These three propositions cannot all be true
\ \are assertedy {he third must be denied, whi

. three Theophrastean moods.

Thesc moods are resolved into one

proposxtxom, and .therefore should be ¢
ent figures,

tWo ways ; thus, v

RN

at once; if, then, any tw
ch is what is done j 1 the

another by the contraposit of,
on51dered as belon"mnr to

iffer-

They can be ostensively reduced ‘to the first Aristotelian figure in

w
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Short Reduction.

B 4
I B

. i);ng Reduction.. .
B I -
4 B
4'r

B A
I B
4T

- ‘The verses of Shyreswood show how. Ceiantes and Dabms are to bg .
reduced in the short way, and Frisesomorum in the long way. Celan-

tes and its long ruluctxon are as follows: — ab .

- M ‘

[

'Any not-X* is not Z, ,.

Any X isnot Y,

Any 7 s X Any Y is  not-X;

- Any ._ Flisnot = Z

.'—.'Any Y isnot Z. ..

“Any X is not ‘T” bé‘comcs, By conversion, “ Any ¥ is not X7
The term “not-X” is then introduced, being defined as that which I
is when it isnot X. Tlen « Zis X” beeomes “ Any not-X is not 2";

~and, the premises being transposed, tlie reduction is Lﬁ‘ccted.

Dabitis and its long reduction are as follows:— .

Any some-Z i . T,

, f

X i3] some-Z;,

-Anf Zis X,

Some Y is.Z; Some

w

- Some X is Y.

- Some, X s ) Y
“ Some Y is Z” becomes, by convers 1on, & Some’ Z is Y.” Then
the term ¢ somt. Z” is mtroduced being defined. ag-that 'Z which is
¥ if “some Z is ‘¥ Then “Any Z is X" becomes « Some X
some-Z,” and; the premlses bemrr tranqpo%d the reductlon is effected.
ch:somorum is, - . o

]

‘ Some ¥ s Z;

A}ny X isnot Y;‘

..Some Z is not X“‘

N

“Let: some~Y be ﬂmt Y whxch 15 Z when some Y is VAL and then
we have, . ) - S

v

‘ and wes ha.,ve

)
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‘

" Some Y i

.

‘ some-j’,
. V',Any X is not T;

Ce Some sbme-)’ is not X

Then let not _X be tlmt wlnch
v,e hav e . . Lo

. . /
any ¥'is when some T is nof X and

o Some some-I’h not-X,

w}mh 31(,1(1: by com'exbxon,

-

ot Ty
: \“hbome*notl-X is some-Y;

zmd we thus obtain the reducnon

“
R .

"‘Any‘some;Y is .;. Z,

Some not X is some- ¥

not-X_ is Z.

"~ Some

From the conelusion of - tlris” rcdumon,
rum is justified. as follows® — -

“Some ‘not-X s z,

the conclusion of F risesomo-

X isnot not.X;

-~ Some . - z isnot X,

Another mode of eﬁ'ectmfr the shor

is this ; Let not-¥ be that which any
have’ -

t reduction of Frisesomorum
Xis when no X is ¥, and we

;;_ VS;)me Y s Z,

Q

. Any "not- ¥ is not ¥;

2 ... Some " Z‘ 'is not . not- ¥,

Let some-Z bfz that Z which is not not-¥ when some Zis not- ¥,

Any some-Z is not not- .Y
&nd by convemilcm,..,a...v

s

'+ Anynot-¥is not some-Z,
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Thus we obtairi as the reduced form,
Any not-Y is not vsome-Z,
Any X s
s Any - X s

not-¥;
some-Z,

From the tonclusion of this reduction, we get thdt of Frisesonfo-
rum thus:— .

Some some-Z is 4,

Any X is not some-Z;

" . Some Z is not X
~

" In either reduction of Celantes, if we neglect the substitution of
terms for their definitions, the substitutions are all-of ‘the second syl-
logistic figure. This of itself shows that Celantes " belongs® to “that
figure, and this is confirmed by the fact that it concludes the denial of
a Case. In the same way, the reductions of Dabitis involve .only sub-
stitutions in the third figure, and it concludes the denial of a Rg]e.

Frisesomorum concludes a proposition- which is: at once the denial of -

a rule and the denial of a case: its long reduction involves one conver-
sion in the second figure and another in the third, and its short reduc-
tions involve conversions in Frisesomorum itself. It therefore b'elongs
to a ﬁgu\re which unites the éharacters of the segond and third, and
which may be termed the second-third figure in Theophrastean syl-
logism. "

There ate, then, two kinds of syllogism, — the Aristotelian and The-

"opbrastean. In the Aristotelian oceur the Isty 2d, and 3d figures,

with four moods of each. In the Theophrastean ‘occur the 2d, 3d,
and 2d-3d figiirés, with one mood of each. The first figure is the
fundamental or typical one, and Barbara is the typical mood. There
is"a. strong analogy between the figures of syllogism and the four
forms of proposition. 4 is the fundamental form of “proposition, just
as the first figure is the fundaméqtal form &f syllogism. The second
and third figures’ are derived from: the first by the contraposition of
propbsitions, and .E and I are derived from 4 by the contraposition
of ferms; thus : — . . - '
- .' -, Any Sis P.

. Any not-P is not S, . -Some P is some-S.

- Where 37 & denotes the sum of all tle classes w
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. «
_0 combines the modifications of B

combines the 2d and 3d. In the second-third figuge, only O can be

concluded,/in the third only Z and 0, in the second oniy I and 0, in
the first éither 4 £ 7 0, Ahus 4 is the fipst figure of pr
L the second, I the third, O the second-third. *

3

§ 7. Mathematical Syllogisms,

A kind of argument very ‘common in m
plificd as follows: — ‘ : :

t ‘ Ce :

Every part is less than that of which it ig '

Bost‘o_n is a part of the Universe ;

.+ Boston is less than the Universe. ¢

a part,

This may be reduced to syllogistic form thus : —
" Any relation of part to wlole js » relation of less to greater,

The relation of Boston to tle Universeisa relation of part to whole ;

+*« The relation of Boston to the Universeis a relation of less to areater.

If logic is to take account of the peculi
it would be necessary to consider some
terms, subject, predicate, and object

. divided into actize ‘and  passive.
endless,

arities of such syllogisms,
Ppropositions as lmving three
; and such pt‘dpositions would be
The varieties in them would be
d J

-PART I s1. Induction and Hynothests.
In the syllogism, . -

Any M i P,
8 s M
S is. P;

b

hich come under 3,

if the second premise and conclusion are known to be true, the first

* Hypotheticals have not been considered*
been adopted that, “If 4, then B,” means.
which 4 is trye i8'a state of things in which

VOL. vII, ' 36

above, the well-known opinion having

the same ag « Every state of things in
Biis {or will be) trye.”

and 7, just as the 2434 figure -

oposition,

athematics may be exems
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3
Whenc&we have, as a valid demon-

282

premise is, by enumeration, true.
‘strative form of inference,

El ISV is ])7
ko 38 s M;
noAM o P

.

JThi< is called perfeet induction. Mt would be better to call it formal

‘

induction. , _ '
In a similar way, from the syllogism,

Any M s I P,
Any S s 11[3_
<. Any S s ‘H, P/5

. . '
where It P’ denotes the conjunction of all the characters of A if
ti)e conclusion and first premise are true, the second premise is true by

¥ definition ; so that we have the demonstrative form of argument,
! ’ e
Any M i IT' P,
1P
Any S-is I’ 5 .
. Any S is M.
This is reasoning from definition, or, as it may be termed, formal
hypothesis. " , o |
b Onec balf of all possible propositions are true, because every prop-

v ‘ a9 3
osition has its contradictory.: Morcover, for every true particular
pyoposition there is a true universal proposition, al}d for every true

/ negative proposition there is a true affirmative proposition. Ih:s../
© . . .
de follows from the. fact that the universal affirmative is the type of all

“ propositions.  Henee of all possible propositions in either of the forms,

'S s A and Mis I P,

one hulf are true.  Ingan untrue/Proposition-of eitlier of these forms,

gome {nite ratio of the &'s or P’s are not frug subjects.-or predicatels.
Hencs, of all propositions of either of these forms whnc:h are partiyf
true, some finite ratio more than one half are wholly tyue; IHenc.e,

in the above formule for formal induction or hypothesis, we substitute

-

“ .

>
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S for 3 .S and ' for JT' P! we obtain formul
. \ - :
ference. This reasoning gives no deferminate
modes of inference, but it is

@ of probable in-

probability to these

necessary to consider that, however
weak synthetic infel'encc'might have been at first, yet if it had
the least positive tendency to produce truth, it would continually
become stronger, owing to the establishment of more and more
secure premises,’ . .

The rules for valid induction and hypothesis deducible’ from this
~ theory are as follows 3 — :

L. The explaining syllogism, that is to say, the deductive syllogism
one of whose premises is inductively or hypothetically inferred from
the other and from its conclusion, must be valid.

2. The canclusion is not to be held as absolutely true,
until it can be shown that, in the case of induction, §' was taken from

gome narrower class than A7 or, in the case of hypothesis, that 2 was
taken from some higher elass than J7

but only

3. From the last rule it follows as a corollary th
induction the subject of the premises must be a sum of subjeets, and

that in the case of hypothesis the predicate of the premises must be a
. conjunction of predicates.

4. Also, that this aggreg

at in the case of

ate must be of different objecté or qualities
and not of mere names. "
3. Also, that the only principle upon whi¢h the instanced subjects
or predicates can be selected is that of belonging to AL* ‘_ '

* Positivism, apart from its theory of history and of the relations betwe
sciences, {s'diszinguishcd from other doctrines by the manner in which it regards
hypotheses.  Almost all men think that metaphysical theories aro valueless, be.
¢tause metaphysicians differ so much among themselves ; but the positivists give
another reason, namely, that these theories violate the sole condition of all legiti-
mate hypothesis. This condition s that everjprood hypothesis must be such u
is certainly capable of subseyuent verification with the degree of ¢
to the conclusions of the branch. of seience to which it belongs.

en the

ertainty proper

There is, it secms
to me, a confusion here between the probability of a_hypothesis gn itself, and its

adiissibility into any one of those-bodies of doctrine which liav
names, or have-been admitted into a scheme of the sciences, and
conclusions-which have & very high probability indeed.
the rule only so fur as

¢ received distinet |
which admit only
I bave here to deal ‘with
it is a general canon of the legitimacy of hypotheses, and not-
50 far as it determines their' k?evancy toa particular science ; ‘and I shall, t
consider only another common statement of it} namely,
edmissible which is not capable of verificati

regards an hypothesis, not 4s an inferen
) it 5

herefore,
“that no f]ypothcsis- is
n by direct observation.” The positivist
e, but as a device for stimulating and
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Hence the formule are -
. Induction.

S 8" 8" &e. are taken at random as 4]![’5,.
& 8§, &e. are P o
. Any A is probably P.

dirccting observation. But I have shoawn above that certain premises will render an
hypothesis probable, so that there is such a thing as legitimate hypothetic inference.,
It may be replied that such conclusions are not hypotheses, but inductions.  That the
sensc in which L have used “hypothesis™ is supported by good usage, I could -prove by
a hundred nuthorities. The following ix from Kunt: “ An hypothesis is the holdmg
. for true of the juduzmant of the truth of a reason on kecount of thie sufficiency of § s |
consequents.”  Mill’s definition (Logic, Book 11I. Ch. AJV. § 4) also nearly coin-
.cides with mine. Moreover, an hypothesis in every sense is ansinference, beenuse it is
adopted for. some reason, good or bad, dnd that reason, in being regarded as such,
is regarded as lending the hypothesis some plausibility.
term,'h;.'pothctic are certainly not inductions, for induction is reasoning from par-
ticulars to generals, and this does not tuke pl.\cc in these cases. The pasitivist
canon for hy pothcses is ncither suffeient nor necessary. Xf it is granted that hy-
potheses are mfcxrcd, it will hardly be questioned that the observed facts must
follow apodictically from the hypothesis without the nid of subsidiary h)pothcscs,
and that the characters of that which is predicated in the hypothesis, and from which
the inference is drawn, must be taken s they occur, and not he pl(-ked out in order
to make a plausible argument. - That the maxim of the posmnats Is.superfluous,
or-worse, is shown, first, by the fact'that it is not implied it the proof (I\at hypothetic,
inferenge is valid; and next, by the absurditics to which it gives rise when stncl]y
‘applied to history, which is entirely hypothetical, and is nhsohm]y incapable of

verification by dircet observation. To this lust argument I know of but tvo '

- answers : first, that this pushes the rule furthier than was mtcnde it being con-
sidered that history has already been sb verified ; and: sccond, that the positivist
_ does not pretcnd to know the world as it nbbolu(d) e\lsts but only the world which -
appears to him.- To the first answer, the, rLJomder is that a rule must be pushed
to its logical conseqfiences in all cases, until it can be shown that some of these cases *
differ in some material respect from the others,
joinder‘is double :

To' the second answer, the re-

first, that I mean_no more by “is” than the positivist by

“appears” in the scnse in which he uses it in éaying ‘that only what “appears” is

known, so that the answer is irrelgvant ; sccond, that positivists, like the rest of

" the ‘world, reject historic tcsumony sometimes, and in domg 50 . dlsungulsh hy-

‘ pOththl\“} between what is and ‘What in some other sense appcars, and yet hoflp
no means of verifying the dnatmmon by direct observation, -

Another error in reference to hy pothtsns is, that the qmcccdcnt-probf\bi]ity of what

is testified to cannot affect the probability of the testimony of & ‘good witness. This
is as much s to say that probable arginients can neither support nor weaken ons
angther. Mr. Venn goces so far 4s to maintain the impossibility of & conflict of
probabilities. The difficulty is inshnfly ‘removed by admitting indeterminats
probabilities. ' ‘ ’

‘v

The nrguments which'T ~

)

a'class tlmt then' “characters at 1

or {\RTS AND ' SCIENCES : APRIL 9, 1867.
. L _‘ . L
R S Ilphothesis. .

Any ﬁ[xs, for i m~tance P pr pi, &,c.,
“ Sis P pr pun, &c ;
o Sis probab‘ly .
. R N
§ 2. j]ﬁods aml Fzgm es of Probable I){fercnc’a
It 1s obvious that the explaining syllogism of an induction or
hypotllesu, may be of any mood or figure.

It would also seem that the conclusion of

may be contraposéd with one of the pr

)

an induction or hypothesis
emises.

v

§ 3. Analogy.

The formu]a of analqgy is as follows T—

‘ (Vi
S N and S are ml\en at random from such

; mdom are such as P P” P,
tis P P” ‘and P’”

‘ Sy 8" and S are q
IR AT g

M

« 1 / - ' !
§uch an argument is double. It contbines the {wo following : —
. . = - ="

3 . 1. . . :
A S’ S”’ are taken as bemg P’ Py P’”
N ASU S are q. ’
oo éliy mtluctlon) P P” Pl ig q.
ot s P P”,, ",
+ (Deductively,) ¢ -is q-

2.
NN S”’ are, for instance, P’ P, 'P”’
*8 18 JJ/ P/r P, ) 3 .
- (By hypothesxa,) t'has the common characters of S’ NI
SI, S//’ St are q.

+ (Deductively, ¢
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N * -

me«r t its double eharaeter, analor*y is veri' strong with only a
moderate number of .instances. " -

K

~ NN

i § 4 Formal ’f‘e?ah.ons of t}uz above Forms of ir_qument

.

CIf e take an 1deht1c;ﬂ proposmon as the filet to be explained by
“induetion :and’ hypothesls, \\e obtam the following formulee. N\
S .

W A " By Induchon 4
S S‘ s 'ue taken at random. as being: A7,

S S’ S 1 Hzive the clmrac(ers common to S S, S
- 'An) Jl[ f"nsﬂxe clmacters common to S, &, S,

»

1
[

.. Bj ITJ[)oI]«cs:c . o
Jl[ls, for mqmuce, P, P, P”

“‘ Whatever‘h abqnce P P and P” is P, P’ P,
» Wlmtexer is at once P, ‘P’ and P” is ﬂ[

:

By me'ms of the substltq‘hon ‘thvis Jmhf‘ ed, Induction and Hypoth-
es:s “ean be redncul to the generad typh of f{s]lomam thys:—

\ lnduclwn )
S § S are taken a8 MM,
S; S, S are Py
Any M s P

Reduction.

S»S"S”nreP /

o

. Almost any ﬂ[ has the commou characters of S, S/, S
‘ r P A]most zmy M is P.

I . U Jpotﬁeys
Ml:, for ms(a.nce, P’ P P’“

S is P, P, P’”
S is Jl[

t

< Reduclwn _—
Whatever is, at once, P, P” P ig like a,

S 18 P PII PII
' ..sthkeﬂ

e e

. 1mpo=s1b1hty of reducing the conte
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Induction may, therefore,

be defined as argument whleh assumes
that a whole collection,

from which a number of instances have been
taken at random, has all the common characters of tho

hypothuh as an argument which astume
rily involves a certain number of char
upori as they occurred, and by

N4 mst:mees;
s that a term which necessa-
acters, which have been lighted

we not been picked out, may be predi-
cated of any object which has gl these characters.

There is a resemblance between the tr
Whl(,h the forms of probable inference are derived and the contraposi-
which the indirect fizures are derived - ; in the latter case there
el or ehanne of modal quality ; while in the former there is
reduction | from certainty to probability, and from the sum of all re-
sults to somé only, or a change in modal quanuty Thus probable
inference is related to apagogical proof, soméwhat as the third figure
is to the second. Among probable inferénces
hypothesis conespond‘a to the second figure
und analogy to the second-third.

ansposition of propositions by

, it is obvious that
, induction to the third,

‘Five {lundred and eighty-gecond Meeting,-
lay 14, 1867. — MoxTHLY MeETiNG, -
PRESIDENT in the chair,

The Corresponding Seuetary read letters relative to ex-
changes. .
The President read a letter from Dr.J. Mason W

senting” to the Academy a copy of his w
Operatxons '

arren, pre-
ork on « Su1gleal

v

The followmrr paper was presented —

Ora New List of Categories. By C.'S. PrrrcE.

§ 1. Tus pllper is based upon the theoxy already established, tlft.
the function of Lonceptwna is to ‘reduce the manifold of s¢nsuous im-
preasmns to unity, and that the \.dldlty of a coneeption e011~1~ta in the

nt of wluuoume&a to’ umty without

the’ mnoduetlon of it.
§ 2. This tiuoxy gives rise to a conception of gradation among those
conceptions which are universal. For one such coneeption wiay unite the

manifold of sgnse andyet another may be required to. unite the con-
cepuon and the mumfold to which it is upplied ; and S0 on.




