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BEHESEEM B ER, R UEFRMLEEY
HARNBFET R FREENFRNESHNELRET . EHE
I A % O AR A L R

§$1.1 BEHBFERRE

1965 EXEMABRE KFHEW LT XH M (Zadeh L A
# 7 (Information and Control YK L AR T — R IF EI# i
“Fuzzy Sets”, X BB RW B F W HEA.

HEEMbEMN -8 RN FOURHGTXRABER L. K
PES(EADLLFE. PN, EEEEEPHE. &, 1.8,
KoK E2.8,7.85%8,8.8,8.85,K.8,8.4,
B.E& 2 1;8X. 28, AR P& .00 . EH . HE,. /W, Z
Z BERBXRX. AR, FH.BNAEWNE. ELEARE2 . 2 FR
FEPEHARDTLERE. WRE, BR, CBF: BTEY. K
FEAEY ; BRAINE , BT RN 40, B R R KR 3
Y, By, MY BREK. SHER . CHRE R FHER
Bl EEE =, AR5, KRB BRE, MR ER,BEFS
REENES. YREBEABNBEZ- . REEINF¥RERRE
REBA B4 SRDENEREENH S (EAR ERL.
B, TRAE R AT F R — Fh oA 5T R AL BB 88 (FLHL
RIMEFITE.

RFEAR, ZHEFRUBEHENFIEN. AT, SHTLM
FHESNSEA TR ENBRNO . BENEN. XETUXEE,F

1.



R M R Hln, EAERR 4 10 BIKRID
EWE-DAAFEIFRLERENBRCEBHOFFEEA.
REXBEABBT - IMHRABE — BN THMBEE — K
FEAT ELE RHBQRE. FESHLENES. B, K
5 330 2 A 48 Sk BB B 5 A AT BT, T LA BN AL
A1) EE A PR B e A T, 3R 4 B B R LA
BERSER, BT L ENEREESHRE, RN T ERE,
BOMBES——BAHES, AT URBEA. NEXAR K
RPEBET —HHE HEURTERFAXAMAT. TR,
AR KT Rib—ERFE.

EMBE AR EREEREEMMNATE, oA A RY
BSEHE  REA . — 2 AH. NEHRENES @A), Lo
REEEER. ARSI WEMRERESHEY Kt K
ErEBEH—AH R SRR RN B E A LR
KIRY ABBARR TR, B0 B WS B 0 5 A B
TPl S 5 K BIBM B & 0 S

EALNLSREIDEGR P, ANFABN SRR LKL
A4 R AZ B 05 R 502t 0. TR0 2 SUFT 4 0 Bl
HAEHE. ANERA=ABREXRSIAREZRERFRAAH
.

,mﬁﬁs—%;@ﬁﬁe,
\ BEMLE— B P s,
Kﬁ%ﬁ‘ﬁﬂﬁ——ﬁm&#.
EXMERA, BEEBTUH =K%

B KRHENRFER XAEBRARTON R AERENE,
MEZEHEELRNER. BRANREARS L R VB 2
SRR R BB, ,

EOXRBRAERERY IABHHRNT ALY,
WMEZEHAEBRENER. WRAMEIHF % SREFRIH

- 2 .
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e S

FoXEEMERFERN IREMFAHRTNTRETRZ
FEXRFRAFENYE. XREFXBHFEITEHHRRL

ATHFERNRABESE, TENMERHATHEHEZENRX F).

BN AR EE CREMENRGENS. A, “BXE
WLB—BTHA 6 L"F, EMNNWEER—-FHBRAR . RER
pEt EXE . FHEERREN, MEFHHRESHE. REN
BdE,ATHX, "BXEW " BRELAERTERBENT. “B—8
TFHH 6K, REXFH—RKRER, ERATERBENT. MEANE
MR EHN, PENALET . REERHET —KRER, EMNNA
RABEN XIBEREAIFAHEEMFENBIMF'HOE
ARER, AAEME, EABES BT NENMESERN.

MBI EEZS, CL0LET.BE 19784, B L
B-ARUEBEEN THEERAB(Fuzzy Sets and Systems )
EMLAAT. EEEEE 196 SEAREBE  ERE/B TR
EEBIBOERITHEEBNRESENMARRAES,1981 4]
I TCEBBEY R, EPBT REE)EE,1087 F4HTIH
BERASEEVED BHBERFOIAE RECZAIRBE
CE¥WRAEAFL R AR BF PEZ— AEBEREE
BE. W AEX N REREKETERSHEIEMEFN
HABMBT EERRK.

BB ELREINEANFSRAEREFENENTER R
BT RY AL SR FE BFRHE . EX.EF SRS
MHBEENEFN EMXRINEA L, EEW¥RRESE
F ATREHERNAES#S  AMNERAESIYSHY Z ABFE
FEhARE", TREX AU —XHMEY MELR=ZKE.XKHR
BHEREFARE, TRENEAETKBEEY I AER AL X
— B EAENEARTHAAHMNAR. £HE RIS AR . O
B EBEREZANHURRASHNG. AT _EZEANLIRER

v . 3 -



FE AR EAT R EERS IR X0, EF /B ITES, /D
EEFMER - FRA BFHHU KRB ERENN, EXRBH—
EEEWHREHA UEAENEERNIRLBELEAE. F
m, RN S (BOREFRRKFWIES, FEUS HERE. D
BRE AN AR, SLBEEMY, X RAELIRMER T
RRA R/BEF LRI

W RMER— R, 20 4 00 ALK, B HAS B IKME. B
HN BERNFERARBFC ERATRMERNER. BFEX
FEEEEHAMS. REST 20 #4200 FRWERMEST
B GHEMERERY. A BEXR . ENBFCRLEATEET
BHRRET.

§1.2 EMBEBHWBFEEM

— BHEE

1. EEZHERT

ELRBAREFDPH - ERBES. —HARNRHSER
HEA. BHRKEEXTH A,BX,Y ZRZF. ARERKES N
SRES BRITRITHHMES EARNEBITNREIES
HEE K ANEEXFER a,b,c,F%Rn.a BT Ait Ha€Aja
ABF AiEHaCA.

AEEREMTENEESRIZE, BN,

HEEBATENES . RIERE. EREFITEHNMY
HAIEENER G XRITENEESRITRE. LIESEN
TEFARNESHIELSK. FMBERBREEFTRL I RNVLK,
PHE—-TES,EH XY, U,V EFF.

HANEREEEFTWR.

() B2 ndh 20 N ARERNESTERRN

. 4 .



A=1{2,3,5,7,11,13,17,19};

BHREEN=(1,2,3,}.

Q) R F PRI ABRNEAGTERN (|
P@)}. x| —cola<<+oo} BRELPE,MIEH R; A B={z]|
2’—1=0,z€R}, ERLRATE -1 5 1 dRHESR.

ZHESEAWABREAMBRG . cRELER . CEHAF 2
B I TR E5E£RANXER, BE4RTAELAKRRT A,
ZEUBRHE—.

B, BREEBEHARHESITN AP A={B4). B4, X
ABMETFEZE, EEAER, TATUHNNEI r 2ERTR
FANRURH‘BATF 24N TE.RABLAR -T2 A K
&, BN BT LS HFR.

2. EENER

EANAEMESREAZIRAN-HERHEEXER.

EBX1 SESANBEESANEINTEREATES B,
Bl z€ A=>xEB,M#H A & BIWTH,icH ASBH B2A. &fE
“ABETFTBH'HZ“BEEF A"

BRACAZETRIEMERFANTENISA XEF A
CB,BSC, W ACC.

EBX2 BESAMB,E ACBHBCA,MKEAGAHE
%BFFE%,*E%J A=B8. .

EXN3 BEEGU.MNTEBERS A BRE ACU,NKRU A
2E.

SERMAEHANHERNES.

i, ERENTERE FEPEME RS MBHEX
FRELE. FHETS RLE.

EX4 BRAELA AA mmﬁ%%mm&:m%/—%ﬁ AR
BE,iEN 7 (A, I (A={B|BCA}.

W1 WA={a, b}, AWREEN T U)=(T,{a}, {6},

e 5o



{asb}}.

MEX 4, BEEESK.

3. mANENR

EMS ¥ ABECITX),HE

AUBA{z|z€ AR z€B}, KA A5 BHIFE;

ANBA{z|z€EA B z€EB}, kN A5 BHXE;

AD{z|zEAY A ABRKE.

4 MEBAEW,N,ONKER

EE1 ®ABCETU,URBE,MNF

Q) EEg.AUA=A,ANA=A;

) *Hm#.AUB=BUA,ANB=BNA;

3) F4/.(AUBYUC=AUBUO,

ANBNC=ANBNC);
4) Bk .AUWUNBY=A4, ANUUB)I=A;
G) AR . (AUBNC=UNCYUBNOC);
ANBUC=AUONBUC);

(6) 0-1 ®.AUU=U,ANU=4,AUZB=A,ANS=2;

(7)) BEER (A =A4;

(8) M@k (AUB)X=ANB, (ANB)X=A"UB;

(9) Hip R, AUA=U, ANA=Z.

XsHRATEU,N, WEXEERED. B4R0F XEHK
AR BAEES I EEHH. 2R

5. MAKMER

EAEAEED SHZEYRERMNHAMN, HAA —E NN
g, b T E A PELANEES EBRATRz Sy
ER-—-AEFENR G,y Kz 5y WFEX. ARERES 27y
Bﬂ,(x,y)#(y,x);(:r,y)=(x',y')©x=z',y=y’.

BV X, YREMES HXKNTESY WARERM
SHERAR—IES.KI XS Y WEBRGEEFRBD,EHN

. 6 -



XxY. ffl
XXY={(z,W|r€ X,vEY).
B2 | X={1,2},Y={0,2}, M
X XY={1,0,0,2),2,0,02,2)},
Y XX = {{,1),00,2),(2,17,(2,2)}.
— i, X XY #£Y X X.

Z maSyk

1. RR&t

EBXT BXEYRANESE, WRAEFE—AXREAM F,
AN TFHE—TEzEX, FE—TE yCY GZXN, MK [ B2
MXBY BB, ich

f: X—Y,
b f(x) =y €Y.
yHRA EBS S THRR, RARR.
£ X BB £ BE XLk DO 8
f&X) = {f®|z € X}
RABE £ ER, TN RO, — K, FCOCY. & FCO =Y,
MHE S REAXBY EHBRFSEAX B Y B,

B S R BB S MR X EKE e, 6]CR

EH—TRE (@), RN a,6]8 R KBS, B
f: [a,6]— R,
b f(z) = y.

EX8 EBE f: X —Y, WY z1,2.€ X, L 1,7 z,=>
faD#f(z), K fBEAX B Y1188 R f. X —Y
B1—1 MG, MK A XBY 8 1—1 XFh.

13 WS f:R ——R,f(zx)=sinz. WM f AER B R K%
Bst, MAERBXE[—1,1 JAHBS.

Bl 4 TECla,b]REXE[a,b] W EEEZBEE. EX

. 7 .



Cla,6]8l R LB — AWt .
[ ) — Jbﬁx)dx, o(x) € Cla,b].

XRE— T, EARAR 11 BLE.

Bl 5 |’ X={arbc,d},Y=1{1,2,3,4}, S RAX B Y Wk
,/={0,1),(6,3),(c,4),(d,2)}, W f RS, LR 118
§. BT Ll f & 1—1 XfhE.

2. EANFIERY

EX9 BACT X)), RENTHRABS 2. X — {0,
IR AES ANSIERE.

1, z€ 4;
Xa(x) = 0, zE A
BHEXAR,£4 A BRFIERE X
BB LERRIEES A SRHIER
B xa(OFEEF—# @ 1-1D.
THEFERHESESZERBILA
EEXR:
m1-1 () A=U=(n)=1, A=<=
Xa(z)=0;

(2) ACBe T (U)<=>xa ()< Xs(2);

(3) A=BET WU)<=>Xu(@)=xs(z). XN HHRHAU ﬂ@]ﬁ':
—FRAZZHENFEREHE.

FERPAEER .

Xaus(x) = Xalx) V Xp(x);
XA(]B(I) = Ya(z) A XB(I);
Xa(z) =1 — Yalx).
WA“Y 7R BB R “sup”,“ AR T H R “inf”.
3. RERT K
PR EEESERERERA BN R y= (). BEXK
.8




