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B CEREIAETFAAEM R BE T EEARE N ENAEI T ELSBURNEE T & —
EREFEEEA. RNAS LEW many AR =B BHEATTY R AR XEFAERELL, NEFE L
ERT U X =B RBENARE, T T ENEA LEAN LB RBRT A ELEN R FHE

X
XBR.ER =SS N =ZB i X B #E
hES S B312.23 XMRED.A XEHS

— 3=

FOE B 2 48 DOk it A2 B0 5 F = B
(categorical syllogisms) {7 = B & (hypothetical
syllogisms) . i && = Bt it (prosleptic syllogisms)™ |
B =BOp# A it ot Hrbh g mds )iz i 2
EIETWE-Z2MEMET =Bt EFHS Bt
Fehilh b, &k P2 M A AT G R e L B
W TS5 — Brig™ . il iR AWRGY, — g
BIR ZH A RIE T AU 5 1558 = Brig e 3
B, m HL 5 L= B g (generalized syllo-
gisms) ffEHAT K,

e gt = Bod 7w 1Y 02 — B 32 58 i A o i)
R4 ikt ) LA AE D) HE BRI, 7E 256 MMESE
=B, B 24 =B A RARN, FEL,
HEARET T, Ko = Big & L =it 55 =
B AU 5 — /Ny . T S Bis s s iR
T A HE R T OE AT SR R — B i v i A o
HIEWY R —FE T LB RS B R,
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SRIBF 2, 0 BRI I EE A
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X B MO R R g , B A e
BAS Tl E AR . F i Moss (2010) 7 i F 3 1A
see I love X &5 = B i @ AT T8 &, 16 3
fili B g5t T kT {all, some, see}iX —3Lif i FH R
Beif) 5¢ 4 PE Al HE % IE B 5 Murinova Ml Novak
(2012)"4E Peterson(2000) " 4y~ X = BLg W 5T 1)
Fenl B ) O ZE B8 (fuzzy type theory) X — 5
BB 22 B i R NIE R B e e I T A 4
24 AL G = BORTE N 105 )7 X =B
(A %M . Endrullis Al Moss (2015) 8120959 fiff 5 1
T most X — J& [] & 1A (intermediate quantifier)
M L= BOe A Sk, IR i T 6T {all, some,
most} X — i iEF B et SE MR

E£TA . HEARHE S VI A 1w m b S B A DUE I8 092 55 R SR LA U S (15X Y Y012)
EER AN R (1986—) . 55, DU FEBHN B4R 22 1 e DU IO i K 2208 4 55 ST FE T o8 A . RO A2 A RIE =

B

FIRBEC1992—) B3, AR LA, DU W 6 0K 2 BAOUR B0 2

B f - 582 . MR BB A A RS 2.
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BARE S X = B SOHAT S i 5
BT T 0 S il R, (H g K S0 50 A AR — Y B
P&, A Murinova Fl Novak (2012) ) 7 FH #5042
RUPR IX — o W RO 2 0 I X )T S = B i e
MR EBIE A, RATRBAH i
ARG MR 5L AT LRI B 1 st ) =B
HATIE XA S A BRI, XERALERZ
FIRTE .

TEAN T i ia) AT DAL — [ 32 i v ) s o e 16
—FE T =B AT D sE e g = Bag . 7R R S0,
WAR AR OMN U, T R AR R AR E — 2
R T A A o B TR Y T SO R )T S S B e R 4
oS —BRENNT X =Bie. BT
PR A SCHE B s B AE F AR TR & 7 UL T & i)
many )7 = BOe B A SOk AR T

— tHEXEMEAIR

TS A A A B R ] RN A A ) PR O]
DL R a/an . the BCH A 4 OC 2 48 FR BT 2 B0A0 B
AW, b, B =N E IR F T A R
R JLFAR A RS AT 0 O )
Z AT s, 7R HARTE S T R LY
TSR Rl (1) ZE AR 3R] A (1, 1) 2R A i), 1 5 %)
CLy &R A ) A BIF 5 T LR AR IO (1. 1) e Y i
T PRI ZE 7000 IR, (1, 1) 2R R0 R gA] ) R ) B
WHFR I E S . T H R P, K28R A %
AR IR (1, 1) 2T ]

FEA SR, S RoR il A 18 B — BOg 1y /NI T
FoRMGZHMMES P Rl iEins = Bien
RIGIT R A R B 5 G M KR = Big i vh 3
JIT 2R 7R X G L R ) S ) JH X R Y 9
KRR, DEREE, B REDGE, A5, DR
SCHE ] 11 ) ER AT LUE A R i Q(S, PYixHE
(=AM EE RO WL BRI S Kb PP R R
Hall(S, Py; “IRZ S #fj& P”H £ /R A many (S,
P) ;1M RZH S #RAZ P70 K75 H most(S, 7P);
“JLETA R S VAR PPH R A almost all(S,
P s Hofh KR U 2 S IR AL

T FRATLS A SR B ) ] ) AR 2
X,

FESC L UL SR IR Y L E X

(Dall(S, P)&SCP;

(2)no(S, P)Y&SNP=0Q;
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(3)some(S, PY&SNPAQ;
(4)some(S, "P)&SEP;
(5)most(S, P)&[SNP[=0.5S];
(6)most(S, "P)&[SNP|<<0.5/S];
(7 many(S, P)&|SNP|=0.6/S];
(8)many(S, "P)&|SNP[<C0.4]S];
(9almost all(S, P)&|SNP=0.9]S];
(10)almost all(S, 7P) &|SNP[<0.1]S],
Hp(5)— A0y 0.5,06,0.4,0.9,0.1 J& A
RLE BIAL R E, BARASR B N 45 Hh Y R 50T fiE
A= AHXIEAR S0 5 T )T BRSO
AUERT . LA, 354 (9 BOR s almost all(S, P& S
NP[=0.95| S|, #H B, (10) 5 ML % 8K « almost
all(S, 'P) &[SNP[<< 0.05/S|, HFPH P X
PN ES B AR B gk 22, P 5 7P B
KR BA SR, K AR I R BN 02
XF R ) = B A A S HE
RAEE 1, W, 78 A R A e 8, AR
BHRBILN TR,
HE0:
(Dall(S, P) =>most(S, P);
(2)no(S, P) >most(S, P);
(3)most(S, P) =some(S, P);
(Dmost(S, "P) =some(S, P);
(5)almost all(S, P) = most(S, P);
(6)almost all(S, 7P) =most(S, P);
(7)many(S, P) =some(S, P);
(8)many(S, P) =some(S, P);
(9)almost all(S, P) =many(S, P);
(10)almost all(S, 7P) = many(S, P);
(11)many(S, P) =most(S, P);
(12) many(S, "P) =most(S, "P).
(DR EBE, A1 S #E P7,n] DL i
“RZE S HIE P (DR EEIE R ZE S #HA
& P7L AT DU A 88 S R P HAB Y RS
WEHT (D B all (S, PO s, AR HE 52 1 1Y
(DA :all(S, PY&SSP. i [SNP|=[S[=0.5]S
LEP[SAPIZ=0.51S], FAR4EE X 1 19 (5) “most
(S, PY&|SAP|=0.5]S|7 A Hl: most(S, P)MAL,
HEEE
COBGE i AN ST 5 BN most (S, 7P L7 {H
some(S, "P)ANMAL, B Tsome(S, TP, R
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PEE X 1B (O A Tsome(S, TP) & T(SEP)
SSCPMSOAPI=[S]. XHTF most(S, P
S AREE 1 (6) AT A most(S, P)& [SNP|<
0.5/SI X#E5 ISONPI=[SI/F=4& T FJE, i b, &
WA AL, most (S, 7P) =some(S, 'P). iF
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(8) A UEBH 5 (4 1 ik B 2 AR, i 1L Ath 7 F BH 00
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K EAiERA

TE Murinovd 5 Novak (2012)57 bk Ji: 58 F1 7k
B (2010 ik B (2014) 7% 45 N T A% ) 3 il
FLRATATA T 14 4K F many AR X
=B HE R 2 LR

F 1. X =BHE alliM, P) & many(S, M)
=many(S, P)EH RN,

TEB R all(M, P) & many(S, M) % # 4>
BT A AR E X 1 % all il many ) E A
E XA all(M, PYSMC P, many(S, M)& | SN
M|=0.6/S|. BI.MEP H[SNM|=0.6|S|. Kk,
ISNP[=0.6S|., PG many M B & L] 5.
many(S, P) 7. IEEE,

Bt . (1) KAGHE A B9 RS T .
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X" LB S EIuE TS 1 R AR

2.7 X =EE alliM, P) & many(S, M)
=most(S, P)ZH R .

WEB AR YGRS 1 al Al allcM, P) & many(S,
M)=many(S, P), FRIEHESZ 0 A D Al : many
(S, P)=most(S, P),H i, all(M, P) & many(S,
M)=>most(S, P), L 2 151F.

3. L =EE alliM, P) & many(S, M)
=some(S, P)REHIMN,

MRAE RS2 1 ML 0 19 (7)) Al DL EH U5 55 5

4.7 L =BGE allcM, P) & almost all(S,
M)=many(S, P)&H %M.

TEB R all(M, P) & almost all(S, M) X #
A HTEEAR AT AR 2 AR 2 X1 X all Al almost all
1) B E LA alllM, PYSMCP, almost all (S,
M)&[SOAM[=0.9/S|. BI.-MEP HISNM|[=0.9

ISILEHEE. [SONPI=0.9[S], FMHRIE almost all f)
B E X AT almost all (S, PYRGT . FEHR 48 F5 5z
0 1Y (9) “almost all(S, P)=>many (S, P)”A] %l.
many(S, P) 7. IEEE,

HS5.) =B no(M, P) & almost all(S,
M)=many(S, "P)ZHA,

TEB R no(M, P) & almost all(S, M) %
WA H AR ST A4 MR 5 no Al almost all 1) HAH
EXAH . no(M, P )&MNP=0@Q, almost all(S,
M) [SOAM|=0.9[S|., BI.-MNP=0 HISNM|
=0.9/S|.FHIt, [SNP|<C0.1|S|, FARHE X 1M
(10)“almost all(S, "P)S SO P|<C0.1|S|” 7] 41,
almost all(S, ™P) Moz, TSRS 0 9 (10)“al-
most all(S, "P)=many(S, TP)”A]%l:many(S,
P . UEEE,

HY 6. L =B no(M, P) & many(S, M)
=many(S, "P) &AL,

6 WUEN] 5L 5 IR,

FH 7 LB all(P, MD & no(S, M)=
many (S, "P)EA R,

TEB R all(P, MD & no(S, M) iX /i
AR AL ST L IR AR all A1 no B ILAE & L] : all
(P, M)SPEM,no(S, M)SSNM=0, HI.P=M
HSNM=0.Hit.[SNPI=0,|SNP|=0<0.4]
SIS . FFAREE X 1 B9 (8) “many(S, "P)& SN
P[<C0.4[S|”A] Al :many(S, "P) W57, jEEE,

Ban . (2) KAT 4 - B A P R A 1 2 AR
TR RV B 45 L& .

ANTIT B - AE AR AT T A N 15 2 4F
R R0 B8 45 L&

S50 A AT TN PR Z ARRASZ LG A,

X7 LB S EIuE TS 7 R AR

FH 8. X =B no(P, M) & all(S, M)=
many (S, "P)EA R,

F50 8 WM 5350 7 BIENIEL .

Y9, X =E8 all(P, M) & many(S,

M)=>many (S, "P) EH K.

HEH B3 all(P, M) & many(S, "M) X F4
A #B L 57 AR A AR P8 all A1 many B EAH E X 7]
H:all(P, MYSPEM, many (S, "M)& | S(M| <
0.4|Sl. BI.PEM HISNM|<<0.4|S|.Ht. SN
P|<<0.4| S| 57, FHRIEE X 1 /(8 “many(S,
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11 MR 5350 5 2R,

Y 12. 7 X =B no(P, M) & many(S,
M)=most(S, "P)EH R,

MRAE S 11 ML 0 A9 (12) 1T LA B4 UE A5 35
512,

HAC 13, L =B no(P, M) & almost all
(S, M)=many(S, "P)JEAH RN .

F5L 13 MR 5352 5 IR,

S 14" X =B8 all(P, M) & no(M, S)
=many(S, "P)JEH A,

TEB %1% all(P, M) & no(M, S)3iX 4> Fij #2
FB AT A A ARG all 1 no WY EAH & X 7] 4l . all(P,
M)SPEM,no(M, S)Y©SMNS=0. BI.PCM H
MNS=0.HIk,. NP=0,|SONP|=0<<0.4]S|, T
W 2 X 1/ (10)“many(S, "P)& SN P|<C0.4|
SI”A[ Ml : many (S, 7P) M7, EEE,

M %t

WA E ik 14 46T many BA R
IS B S Rk L X S A = B

CEPd

FERTHE P B AL all XFE Y 2 FR 1 R i il (52 1
—4 F 710 F5 14 X 9 MFELFE ),
ZALE no XA A FRA E i (S 5— 8, 5L 10
—13.F5% 14 3% 9 MFHLEE ) EA T HIRZ
(52 7,455 8 FIF AL 14 X 3 DML ),
XS5 = Bt a2 A 0, B Y
B G — ST R AR ok e B T X
XL B o X — B X T At ) SO IR (L
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ST WE? HARFRATIE A RE A% X L T SR R 4548, (02
X — R Ry FATT R OC T H A ™ S 1] A A AR
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261 1) 1Y ELARE SR AT B R G R X =
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Generalized Syllogistic Reasoning
Including the Generalized Quantifier “many”

LI Sheng® ", YUAN Zhao-long*"

(a. Institute of Logic and Information, b. College of Political Education,

Sichuan Normal University, Chengdu, Sichuan 610066, China)

Abstract ; Syllogistic arguments are prominent in natural language information processing and
knowledge reasoning, and they have played important role in logic since Aristotle . The general-
ized quantifier “many” is applied in this paper to expand the traditional reasoning of generalized
syllogisms, and the validity of 14 generalized syllogisms is syntactically proved by means of gen-
eralized quantifier theory and set theory. This method provides a simple and reasonable mathe-
matical model of generalized syllogisms for other generalized quantifiers.

Key words: classical syllogisms; generalized syllogisms; generalized quantifiers; reasoning

[Tt Ih 4]

19



