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g 2SR iR DU B TR R YR A — E T A B T IR G T B R R A &5

MESHE, TH RE RERIFIHE, B FEREXEIANHE. & B
é IR E TR AR, HEEEERITFIEM & 8 % R, Fli.
“(X is much smaller than Y) is quite true”,“ If X is small is possible
3 then Y is very large is very likely, "%, Bil{fiTrEtES 7 (TiEfEx
SEVHES, X EREERPRUFEEER, PRUFE (Possibilistic Rela-
tional Universal Fuzzy) HEE, BE—THRESMEXHKTER.
—APRUFRIFEZERR—IE, EREATIIEd—TREMBETRTH &
MBI A M TR . A e X A R P RUFRHEFR I 0, RS E H T /Y
RS, BIEARMEHRY & BEaRRE i, RENENHTENE,
RBE RS R,
ENBEAENEAENRERER, B/ FRRENGSER. BRE
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RS, FEECERRESD R
B, ERXH—#MTERER, AXRTEsE
TR, BITHEA—E RN R R,
BH—THREFERAEE. ZITHERARSE
A, MARERN MHEHNLFEBEINTHHR
EEMEREEZN. RTFEEERNEM-EE
M#%, WEI7EGainesty (1976 a, b, ¢) X FhL
=, '

AFREN—2 &N RS, M EER &
EE, WIBENFEXS, TH, £F5 AEBHEE
HAR. FRENSEETEN GBS, XIE
SR EIREEZNHEN R, MEkERRE
XAPREDRORRL, B L, FEREN, REBHAR
TR TR K4 A RS B2 S as et —
PEENE, PRI EAETE LY. B, B
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#, A LESRfARMENRESZRREN,
FEFHETES AN EWMAERERER SN
BERBSTHBRA—5 WEZRT - KHRENE
He RREBNM"EFEN—R. EBNE
FEHEE BT AT Rt B R IR HE
A ERWEE— XA ReEEE.

£ R# g (Zadeh 1973, .19752,b, c©,1078,
19772, 'b) Hh, EEMEFE b A T e 3-8
EMES, ERBVTETTENENEZENES
HERER. XRXES-FEZL, RERER
BN, BSIANT ATy, (B
Zadeh 1977) MERAHEFE B, THER: S oK
LHARTHERES BENGEORENL, BT —
A-B R ET, LRI R, AR
HMFERPRUFEEMWERER, MEXNES TR
AEXAESF ML,

LR R EIE 2 57, EAeR BRI E—T
FHIESTFHEES LR X A RAERFABRE
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ERAFAM RS ENG TR ENER. B2
HEATETTRME 2 BOR Ty Ry
A R ENHETEROD, Ry fiessT
Fig MEYIE 0 HE T Ry SRR I SE AR A - o R
Zr, 3B AT ECEM B S-S ER, B
FEREFTY, WP T R R R .
3 HoE i — B i S T R E AN T PR g B

s
2 TREMESTHE B

iR IR 28, A RANE
ERE, REREREAESTEENER,
o AR MRSt ER R, TRAE
Ry, ABETaEMERY (possibilistic) B H
B, R. GainesfiL. J. Kohout ZE#{i1 &H3x
TR B S YL R B e . (1975

HTHELERM A, FRGHpaX is
an integer in the interval[p, 8], ENXB
M@ [0, 8]dhed —A4- Esr, fF5e K&
“HESCATER AR, B, SN XA
S5XARKE B —st— R, BR
w, [0, 81MANK ol B# FET— -8 B 4%
FIEERXH —AME, TAAEX|XE BfE
MREHBFTEREXNE,

BREXPTHENEE, RETTERHR
FrigfERE, i *X is an integer in the
interval[0, 8]”SI AT — A #E ¥ 45 3511,
BIEGNERnSEY X #— ) EW
- BEMEEECR ., EHEN LRSS AH

Poss{X=n}l=1 o<<n=<3§

1 Poss{X=nl}=0 Ztn<0mHn>8 .

FH pPoss{X=n}R “XB {H Jynid 7T MY 1Y
HHES ., EBHPEIATEE ok RS
8, RIBEXM@O, 8]HM X K1E &7
REFE ST, XA XA 2B X rE MY
TRERE T E T O,

THREENGEH gaX is a small
integer, BIXE~AIEEP. PR R A
HWHERE, T
small integer=1/041/1+0.8/2+
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0.5/84+0.4/4+0.2/5 (2.1)
B+ RRHF TR REART, —PRAELEK
0.8/200A{EFRE 3 2 TEHET 2 small
integerrhpy R FE 0.8, (LA, Kaufm-
ann(1975), C. V. Negoita and D, Rale-
scu(1975)F L. A, Zadeh, K. 5. Fu, K.
TanakafiM. Shimura(1975))

fE vt AR Wy PR R B RS
BB XRERRE B, wrlgaX Is a sm-
all integer5| AT — 7T gtk &Ly, BE
XER— Ak 7T g % F 72 H0 T Bsmall

integer hAIRMIRIBE ., HM

Poss{X=0}=1

Poss{X=2}=0.8

Powg{X=51=0.2

Poss{X==§}==0

Hgu, W—iRFpaX is FXf#
BAAEMEE, HPXE—ELRU
hRENER, FREUN— M MTFH, )
BIA—AF getk s ailly, EFTF, |

I,=F. (2.2)
Bk, FEER EXHT RS HR M
#4, BRAKRENEUHRXT 68 BRE e
MENTTEE., 7 24 8E, NMRecUR
We:u—[o, 11RFrY R IR Bk, 4 8%
“X fs F” X=ufty 7] iR

Poss{X=u |X is Fy}=ug(u), wecl.

(2.3)

B F T eEfE 4 i B 2 S MR S
22—, ARBRMNTURABLEEEEHRE
PRAERIBMNY, 77 akd oA BT 8RIF. ER
it B RF) A A M2 TR R AT BRI . —
HER—MEMBE S, THIEELERXT
W[ HERR T — 1 B ) — A TR,
— M EENREES - TEMAFRBERE, &
HEMBS—TTTEESHHEBRR, WER
- EHTER. TERINBRPINESER
WEFH M JEESH A — A E,

B Pk 1% 5 HER

e 5 2 ) ) AR A AT B
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ML, TIEEMER S|ATA AT AE
FHFERBERETR, RS E1E
BE, AR, FRSWEERY, TE#E—
HE, TR B B AT, TPl EoR ok
HEBERBRRT . X PXR—-TEE
iy A TEE AR/ AR B
1 (Zadeh, 1977a), MATOH g5 M=
MEEEMNXBIET, ERFEET, &
BEAI8EEN A HE MET Fi, F BE#i
#, MRABUM -~ IESH 76, Wiz
Har B CX 1= FP3| AWM REE S A, I52A
BT BE M BB TICAY E X h
TH{AYaPoss{Ec A} ASup,. Mp{ud. (2.1
i (2.4) ZX BYF] R £ W E J2 7 Sugerno
(1974) FaTeranol Sugeno(1975) XK
R YRS R X A — A ) —]
¥fEE, B, WRARUS 18

wFR, M
TI{AYaPoss{X is A}A Sup,[UsC(n)
Auad] (2.5

HiwRANRE SRS, Aamin,

A REM RN ENL, B LTS, ETU
HIHER FRAMB, hFRAR/H ATBRFH
AT AR M R, :

ITI¢A U B)Y =TI(A) VII(E) (2.6)

HibN & max B, TS EFRE HIK -

EPE R IR TN MR, BITR ANB
RAMEZR, M

P(AUB) =P(A)+F(B) (2.7
HHP(AYT P(BY 2> Bl 3% RARIB UK S2 3
B,

SHEFRAOR, TEEMERSTEE
SESRENESE, EtTeENEERS
TR, ERERNAEMTHAS
W, FEFEHE SR T MR LT R
EHTMERXF AW, HEH—THA
W,

B RERE RN 0T 2

A BRAL 45 A B BE S AR R AL B
EX2EFNER? FHEET, RIOBE—
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TEAAEEE AT, TR DR
F & R A A AT, EHRFREL, &
FpR-— MEHAET W& L. R
Bl —-1 0 it R TR

pTic. | x ) =F (2.8)
X, X rHEASHE A8 BREHEN
BRIy, .y JERTERXA(X,,X,)
Ay etk sy, FR—MEMXHE, R 2H
FFRU X XU — ME T &,
U, i=1, vn, E5X4B XM B, &
SAEPRL T, TREMEER(E R

My, x)=F {2.9)
IR ERpH BIE, HEMH, KrR 2.9
I E8E, EXFERT, BE5E.9) m%

pe—I(x , y )=F. . (2.19)

—H M, — P RAraX is Fay iy

BRI HMXE 1B E R — i,
THEE

p—>I;=F (2.11)
T

p—>U i =F (2.12)

HP AR Xm iy meE . #n.
Joe is young—Il,, (. =young (2.13)
Maria is blond—IT , .. (Ha1rt doria))

=blond (2.14)
Max is about as tall as Jim—
ILi o, oned Mam) 2 Heioit(34m) ) =
approximately-equal (2.15)

H. thyoung, blomdflapproximately-eguals-

Bl & it L ¥r—ITiy 8200 B8 RIR

B, HREER, MReRJoet i) 5%
Eeii. WA (2.13) HE

Poss{Age)(Jce)==1} =R ,qn.e (1) {2.186)
sl MBeRLEEG AN 7S, B

£ (2140 WL
Pass{colour (Hair( arie))=u}
=Upren (8D, (2.172
T (2.13) Jm
Poss{Height{Vax)=y, Height{(Jim)=
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pY =1y .
LY. ."ﬂ.ﬂ{:,-u pra by o= F ik

o T Bl AR P i sA O e et
(Jim) gIslE{E,

%R HISE

FE] Al T LRI ruds e
ARAE: FERMEHE, 25 EOETIRE
FKRlo

Thx, o 5, B —AN FER FTRE ME45
i, BR--PUX--xUBRBER, BfH
Iy e, VRO BEE A R B CED T 0 <)
MRBER O AT (r . x> REMEIEM
TP o

Fsé (L) ZFHEFIA,
AT ERL, FEAYREFT FFL S4
Ui =)o B WX R=5, s=(1,3,4)
$*=(2,5), KEXM FEF, — TR FEA
(A,,,. A, KT ET DA — IS B
A RFER, FEH, TEX,= X,
X[kJ TREREXA X, X)) Eﬁkﬁ‘ﬁ:
TR, BRHX,=X;,, X)) HRTFE
=,

H(L’--X,} EU{SJQUHX"'XUIILI?:J*%
B MRER RS, RFER

MypaProjy, Thx, s x ) (2.19)
HHEEXH -
Txi,y Wisy & Supuy - yTx(ig,ou,)
(2.20

Ry R WTTRE S & %, B
ny, An=z,

le(“:) éSup,’ar{xl,xzjr[ui,uz)
Ry 5 TEU, b B3 BERG T B 43 4 60
HFIER, B TES— 0 %S5 A A
HE, Ty | TTRUR B E— A8 7 it
G. ERE C.2D ZEIRMA 2.1
iy BRI TRV, AR,

BT BB S A ESNE T, 2
AT RN, BT EEX, MW s
SHX—BELTHEN B IEGEBERAE
670 WBMBR, Xy Wl | > M0
2 FTRIFRRBRIN, )
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NER Xa (XX FIT] g 50
I ooy TEEX X, X)) [Ty
ptE e WL B o 0 Fl Uy
(BRI CN A
Oy, =Proju , T sox,y - (221
EH— N BAR. BEr=2, U=
Up=U,=a+bFE 3 H{a,b}, ALy .x,
x) BIHA--ARENEA
" Ty, sx,0x,)= 0. 8030+ 1aab+ 0. Gbaa
+ 0. 2bab+ 0, 5bbb £2.27)
EhEAH.cbeaX PMEAMTMBE T BEXA
Poss{X,=b,X:=gq,X,=a]=0.6 (2.23)
HTW (2.22) BTNy ox ) RBEH
(2,22) XK B~/ DX AE A 2 a ARE,
BHE A
Mix, +x,)=0.80aa+ laa+0.ba+.0.2ba
+ 0, 5bb=1aa+ 0, sba+

0. 5bb {2.24)
Al iy =1a+0.60+ 0,50
=la+ Uaﬁb- (2'25)

BEFTMNITICERRE 4 Oy, .0,
= FERX= (X, X gl &%, 7+
_H.%Hx“, =GHEITERX =X, ,.X,»)
AR TR A GRS AR
W) o

R AR, AT ,.x 0 546, H
AXRBEANE | WL 54 RC
ﬂﬁjﬂuﬁiﬁﬁﬁ H{Iis -:Jr,,}adj B E B 'Bfus

My, sx [y = Gla FN G (2.26)

P HIE X, (AR B, S 11
Dy, x, BRMIEHE, LN ZXHRE

HUER, NG XTCHET ¥k, RRE
Uyx--xU, ERFR RS, B U, E
HIFERR G, L,

Mty , ) eppln, 4 u, )

(U YEU, %X 0oxU,_,

R BHH F, ZERh (2.22)
TR 4R, HE FLE

Ty sx,y=0.4ca4 0. 0ba+ 0, 16b

(2.27)

']_lq
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(2.28)
TEXFERT,
Gm=(, 4aga3- ¢, 4aab-L 0. 9baa3- 0. Sbab
+ 0, 1bba3- 0, 1bbb
F G=0.4aaa+ 0. 4cab+ 0, 6baa+
0.2bab+- 0,100
Esfig
H(x,rx,-xs)[r[(xlvxg:G]:
0. 4aaa-+ 0. daab-+0.6baz 4 0, 2bab
+0.1bbb (2.20)
— AT — MR T S (R— A
@R dr— 8 BEHEEHKid R
WRFHEEHS, MHENTERESTRESR
BEER, #ln, E—4BEHXROELT,
Xk RHETHEEAT, LER, 20
Smith {8 N MES, RN BEAS
H R A
MAN([name=Smith; I, ... =TALL,
Meaiour iz )y =BLOND] {(2.30)
(ERAHERFREET—TXEN, AXx
B BRNF) o BpE, BTEE LA
FESh, BEE 0% B NE B8
£ BER
MAN[Name=8Smith; My, ., =TALL;
Teotourttiairy =BLOND;
M, = APPROXIVATELYEQUAL[ Age
=307] (2.31)
EXFHERT, SEEAge HRHOTTE 4
A A B R — MR T e 4 '
FEEMEFENE, £ 2.30 f1 (2.3D
rhE R XM ZRE A S AEE R T R
AMBRAEREAES RRN EIEFEE
i TG SNA AR, FRX R A

WH BT H—% Srg, Newell #7 Simon
(1872), MillerfiiJohnson-Laird(1976),

Bobron#nCollins¢1975), Minsky(1975) %
3Ok B R 3 A R SO A0 R,
SRTAE (2.30) F1 (2,31 W T FREM
TR EME AT S A S AR E N
ARV RN E AT R ZEEE LN
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£ OO0 http://www.cqvip.com|

SEX N
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H12.26) R KSR XIEPR-
UF (—-RTRFHESENE XHEY)
W S M BB {5, 7EZadeh (1977b)
B5c 2 R PRUFHEST T 18 B9 ., 8%
B 414 B LR T PRUF RUSEAR 0326,

TSR, —MRE9TE PRUFHpY — 2
ARPE TS A B, F
P, SUR—A Gk, FRUBH —4%

CFEMNEE, Ba, XFHE

DaU, &) (2.32)
A —AREE, APEXIE FHH) —3%
Ay T, Ein b E X, — s
B pIiR 2R EEEFE DN —FI8EM R4
B:E 1 (Hughes and Cresswell, 1968,
Miller and Johnson~Laird, 1976),

WRpREMEHRE SHN—THRER,
TIAPREFEPRUFhi 83, Hp—P,
AP UEMERRAEWENTEE 44
X PR B XM, Ao ENERIp),
(F{PRUFrhf) — - RE N EXH FREMmE
FEAE Y AT BEYE 23 A 5 00T HE B E iy —
AP PIE A, (Cresswell,1975.)
BERAS R SRR, T e Inlopd) > [
BEMHLEMN. )

&y —A-fa BB, A B B

. paYohn resides near Berkley (2.33)

TEPRUF i, E#FER

RESIDENCE[ Subject=John,

Mrarosion=FT0Juxcris1 NEAR[Citys=
Berkeley]] (2.347
HENEARR —MEMR R, & HEENEAR
ICity 1-1City2 | |, FTKRNProj pecirm
NEAR[ City2=DBerkeley) {%, 2 £ ;fBerkeley
W TR M RS, — MERE RERS)
HERNETFTREHER (WEM) T
V—ERX TR ENTHRREE.

HPRUEH, FRIRAL (2.34) 3XF G 5
FI AN, FRR R E Iohni BfE 3
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e
g
RESIDENCE Subject Location =«
JYohn Oaklend 1
John Polo Alto 0.4
il John San Jose 0.2
‘ John Qrinda 0.2

AIFTREME rAm R R, BEet, FE I RF
NEAR, P#m%-—-AR1K # WA 0T
Yeirdm (ravekdE), BRUBR LD G
B “John resides near Berkeley” {£ 15 1
B,

PRUFZE j A fE B P 2 5 F] > 5, B
AER—IERM, SdEEHERESER
FrnEH IR BERTRERE TR, o
BACA—Fh B G500 0 2R R el B AR e A
FEBA , 724 WA Bt m vHe
BEHZETERN—SERBEAN, &
IR T PRUFR 8 F M B &) — K F 18,
S TPRUFRX M BREY SR LI R AR X
HIBE3R,

TEETEHATSIEE T RS,
XSS T GUER, BB R RS
HIEE TikmEM,

} BEERNES

LU AP o AR LAY, B A A 4T
B, A A O e R R R
REAMXE, B, BEAREETUH “FReE
B, AR AR TR ST, L R
EHRF RESHMANER, A HSEN"
AARER.

BARARBTT R R E RR—1 B,
BEREW ARG, {1 ST, k140
SEARHRAE, RENXERRTEERLA
WIS, AT, RS R T RED AR S E
PRI BBy, IS 1 PR R TR
REERERITE, FUTATRANRE BB i
.

MEAABERT, S35 RIS T 1 1A
2, IERERBEFRAEHTARR DT &
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G B ik TR N ER A —RALL
Wik, EETREAFTENEAR, BhIEEE
Bl p o R (E A R AR S BT RO AR, AR AET
HERE ARG JRRIE 4T — T R ARy B B

EX -1, RINRAEHITLESERBIEE

U EHFE AN EN. 2TEETRESR
0 AR B EmRd 3T 4e, WL FEZadeh (1973, 1975
<), Wenstop(1975, 1975), Mamdani and Assil_
ian(1975), Procyk(1576) RXMERPHEE L EH
hEREl, ..
{Ehbiem R R, — P ERAMER, BER
LIEEERE—MoHEN, 50IEKELINEEE
#, HELIERE— T E{Eyoung, not young,
very young, not very young, Qquile YOuRZ,
old, not very youngfnot very oldEH % HiE
MEEER, XeEhiE—T BTLURERE
12 U="r0, 1502—4-E T BA—4-45 &, ©
pYEE Bu ER R R R E,

FRE, - ERERISREETERNERS
VHE—TEETEER (REHPEASNEFESEMN
f£R, BARLTFHIMALHHERETY 2L, W
L—gipthRnEER, el TREE L™
HEMMEEE. BEXMHHEN M ER2, KA
—MRB—HEGE, Flm, EERX AR
F, FEHRiHERER (young) ME (old),

EREERYEE T — R, B
HE R L TR%e, THethRnEiEansl
B LETXRxXM. ME—HRARSELE— T8
EMETFh#EE (REFE) S ARER
BO! very youpng, not very young and not very
oldFRENL, TLLERRA— BRI A S
3,

wH, REHRSREFEBMETEMNSE
iy BREE—TRBAPEENENDRBEE—TR
G &R B E AT AR E AR . filin, E
EEAIEIRT, B EN— B SPIERRT,

young old

not young not old

VEry young very old

not vory young not very old
quiie young guite ald

more or less youn$ more or [ess old

eriremely young extremely old

ety. etc.

*13 .
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nhot young nor old
not very young and not very old
young or old
not young or not old cte .
CERHASYNIEEERRFG 5AgeRRIE
AERE—-ARERE. Fip, BT Al ®n
young, FshortBihold, BIIRB I FTE LR
HeightfnB g E#, BNAILIES T BWeighnt
(hearyflight), Appearance(beautiful #1 ugly),
Speed ( fastFnslow), Truth(iruefn false) %5 3
iTEENEER. #5AREREREA,
IEimZadehss ¥ (1073, 1976c)hiE W 6y IS
#, ~MEFERTLARAE xR R R (A
Knuth 1068, Lewis%1974), BF=AZR A &
a4, HAHHRERMETENBUEHRT —
R, BRENAESRIESHERR SR
MR T M,
IERBRTHESHMAEE R wHE 5 K
8, B, C, DinERIESIEE not, ofOb AT,
sFIbRERE (BRERMRERE): TERS

T AmMEs, RSB FEFC, BE Lol

(B F TR, Raright (MEFHE) —1
B T XA AR A

S+5 and By S;=8:(|Bz (3.1)
FRR AR RSHB MBS R B BikE

. EeSTBHE ORI & Se By 1,

5+B , Si=B8Bz (3.2
5>8 and B, S;=5Sk[] Bz

B+C . Bi=Cp

Bonot €, B=C'p (ACRHE)

C5  Cz==Sp

CaD : Cz=Dp

C>B , Co=Ex

D->Yery D, .D'L='-D2-R C&DBIFH )
E>Yery E, Er~Et ( 8 ExpgEH)

D>a . Dp=a

E-D + Er=D.

LR R RhE R EH TR .
a ’ I

not-a _not b

very very b
Tt very a not very o
not very very u not very very U
eta, elc,
vlbm

—
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aand b

not a and b

not ¢ and not

not very a ang not very b

etc,

R, BTSRRI XELERNE
TR & L, eo MBI G.OFRERA, REBENE
P I ECL THEOGEFRERSE T REX.
AT, TERFBFHAT, WHEALIET EERR
B BAEMEERENAMERER, XERMNHES
Dy i, BB T L REZBHER, Fo.

not very a- (a¥)” {3.3)

nol very @ and not very bo-(a®)'[}J(b%)*
Hear Latih, el TREXN

pr(u)=(a(u))?, ue U. (3:4)

NT RBRFAEM R G, FRATEF TR
SEENRERAREERBEATEY, — 12
FERLA FS-function (S—HE) S (uy o, 8, v)
JEX .
Sy a, B y)=0 FHua (3.6

u—a
=2 =g Fe<uss

oy H—Y .
=1"'--(‘Y__—a‘): HB<u<y
=1 wu=>y

sopspsa TH RIoUR, WER— A

S(uy @ 8, v)=0.5. #lm, MRehyouns, ba
old, Ff1=kiFH (ME1D .

Py =1—5(20, 30, 40) {3.8)
Pl Mors=5(40, 55, 70) CR))
HpFcuh T HARLEREER. X BB
(3.8), HfipaJoe i3 younZ(J1(2.13))8088 5%,
AL A R

Joe is yOUNB-»Trezoer=1—5(20, 30, 40)

(3.8)

FIRX ggeis eerB B E T Age(Joe) E?ﬁ[ﬁgﬂi%ﬁﬁl
$, ekl

Joe i5 not very young—>Tirjuy=1— [1—
S(20, 30, 40072 3.9)

EEEREIN— A ESAR 5y
_1{3_:)EE4J1 FJIﬂgﬁﬁﬁ““‘ﬁ\fEﬁHU#igﬁﬁ'l FE'EJ'%T
SRS HEN AR ZA (ust, 5, BR%EY T
e R EER, #lm, WMERE-- T ERIY - B

i
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WEBUEAR. ERR RS R TR NS

Pamela W Jordan, Karl S, Keller,
Richard W, Tucker, David Vogel

Ij;u%ﬂ:#m%ﬂ Y TE TR R SRR A xwmmmmﬁmﬁmm@

HAENCK SRR 1R

TARWN.

AR - R B BRI R EG RST R e, ERSUERREARR S A - %
NT RS AR, FRXMNTEEErDRESHER, TR EERHE A
H, MARERERESETHEIE, XNERATESABERE: N 2 5, 3
A& R ERENMSESHHF, HHTEMESMERNRE. BRIFNEF SR

WL —TEFH e LN REF R
B R GEEMETERS . TR
P TS TR TR (LN EHAIT
B PHREITE TE PEREFES
MK RIED, (2 )BTFREB IR
M RBERAE, Y EEREX MR
MMRKIRES. BEE—MWiTHES), S8 E
—AFREME HERRSPY RN EEEED
HEJT, [RIRE 5|50 38 B 00 ) R k-2
WEL,

ZEMitre-Washington A T &gk, T

g T — A e 2 P R T AR SR R T i,
FLATH X — 7 M 0 T 44 BB A (sof twa
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