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AEBAME R EEREEL L NASES L BN ERLRE N ATEESL
FENHARE BEHRAENBMEEBREM S BES% 4, & T Vague R FT
Z, R BUAENES VMR TIEENSES.



[} £

F 1993 4F Cau #11 Bueehrer $£ 1} Vague £ 8t , B & Fuzzy £ BIS i HiEH
T Fuzzy” F1“Vague” ZRATBITEN “HIRIM”. XBFNERLLBM” BEHNESEBILE
Cantor RS IBMAFEREE. 7E Vague FHISH WAL EYHENIE . REANAHFELR
HIFERIE— Vague (HA(2) = [1,(2),1 - £i(2) ] R t,(x) 0.1 MEERREGTE
x Xt Vague £ A BB RLEE) , AU XS BE (JTE » Xt Vague £ A B ME) , Il 7, (x) =1
- ty(x) - fi(x) WIUBFEERE (JTHK » XF Vague 52 A HIFFIUR) , B Vague BAIE SR AT
EESGERHASERA 8. .25, EW SRS T2 0E SIS EmITm
ACEERRI(E AT, SR BTK A FIR 2, 38 Z N A RIS 29 b, XM
WAEEERPR N, SRENARRYE, MEEW, HEES. HESE. HEH
FERATEGRE. BT Vague £IEH N FHRIRIES , (B AR KHBFRTFR 2R, B
WA RE B LARIEAR.

S5 “Vague MM RFIH" 4 HAYRMES) Vague ERIRIEFNATIF. HPHEB 1
7 45 Fuzzy £ Vague 2£) , WA B Fuzzy (GEZ B EEISHEAME S R RR
B ERIZR G A MR T E =R AT 5 BRI R EIE , A B T Vague
SEHYEAMEE  Vague [HIY R Fuzzy {E5] Vague (AL 35, X S BORFE 7 22 10 BF
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% 1% Vague {ii [ Fuzzy {4 it $6 4L )7 ik

FEBFFE SEBR R R IRI R , 4 B T B 48 Vague fE4LIR Fuzzy &, B an3CERT 24> gk A
B Vague {HALAL Fuzzy (I RIRESE Vague [HALMR Fuzzy HAY B8, A BB FTX T
Vague {EFLAY Fuzzy R EHAR.

§1.1 Vague {H Fuzzy ERVEILSENTE N

— . BUEES #

MY Vague (B [F] Fuazy {B () Fuzzy RIBE) WAL B RESH, DI%HE F WG
HE. BRADRBAR — 261 F.

WX BB, ARX L# Vague £, Vx e X,A(x) = [,(x),1 ~f,(x)] KK«
=[2.,1 -£], BERAREM 1, +f, < 1. Vague £ A 3 i) Fuzzy £ 5 A", Vague {8
A(x) = [,(2),1 = fi(x) (B2 = [1,,1 - £,]) BRI Fuzzy A p,r ().

B11.1.1 Xt Vague fHx = [2,,1 - f,] , FESCRBHHFHILAX R
1-f,

rt,c+(1—t,‘—f,z)'xtﬂrj;, t, =0,
.U«Ar(x)=jtz+(1—t,—f,)xt‘t;fx, 0<r <05,  (LLD)
1, + (1 -2, —f) x (0.5 +”;:+0£5), 0.5<1, < 1.
24 Vague ff « = [0,0.8] BF,FH ¢, =0,f, =0.2. RAFAK(1.1.1),7%
we(x) =0+ (1-0-0.2) xo(:g.z = 3.2,

H R34t Fuzzy RIBET S , BRI IZEIE ur(x) e [0,1]. YKL, <pr(x) <1
~fo BEEXE AEEEAE ur(x) € [0,1], TEBERE B ur(x) =3.2 > 1. FFUFEE
A (1 1 1) REEFERM Vague {E17] Fuzzy [HERFE . XA LB H LRI Vague E

6] Fuzzy [HEI LR . BRI Vague {E A Fuzzy {HEFEALT R DB AR, FUBKE
1



Vague £EPEMERE RN A

ATREHBNA) 1. 1. 1 XFREEIR.
Bi1.1.2 Xt Vague iz = [¢,,1 - £, ], FSCRREBHBRALA AR

par(x) =t +p(1 -t, —qf,),(p,q e [0,1]); (1.1.2)
B Vague fHx = [0.3,0.7],Bp = 1,¢ =0, MBALAK(L.1.2),7%

per(x) =0.3+(1-0.3-0) =1¢ [0.3,0.7]. (1.1.3)
ik Vague i x = [0.4,0.4],Hp = 1,9 =0, MHAN(1.1.2),75

paer(x) =0.4+ (1 -0.4~0) =1%0.4 (1.1.4)

MEREE, (1. 1.3)AFRAR: B Vague {H x = [0.3,0.7 ] BB fUE A 25 EEA
K AERHETHEMRA Fuzzy HHEFIRKXE 1 Wd (L L4) XA, 2R (1. 1.2) 18
Vague B (S B R Fuzzy ) x =[0.4,0. 455 {LRHY Fuzzy (Ht2 1. T, SR EN
EBANR(L 1.2) , EABMERMANTMERERER. BRI EIER Vague {E [ Fuzzy
HME LT EBEAESH.

$91.1.3 3f Vague fiix = [1,,1 - £, ), FESCHRER B OFEAL AN

par(x) =1 -f, —q(1 -pt, - £,),(p,q € [0,1]). (1.1.5)
B Vague fHx = [0.3,0.7],8p = 0,9 = 1,LWMBEAK(3.3.5),7%

wr(x) =0.7-(1-0-0.3) =0 ¢ [0.3,0.7]. (1.1.6)
Hi% Vague fH x = [0.4,0.4] ,Bp =0,q = 1, MHEAR(3.3.5),8

pae(x) =0.4-(1-0-0.6) =0 0.4 (L.1.7)

MEMEFE, (1. 1.6)NFKR: B4R Vague £ x =[0.3,0.7 ] 5% sUE A 2 X A
N BRBEHELRN Fuzzy BEETH/MEO. TR, HREMNER EFARX(L L5)#HA
TEE Y 1E Vague {H1H] Fuzzy IR TH (1 1. 7) XTI, 23 (1. 1. 5) 8 Vague {§
(Bt Fuzzy {H) x =[0.4,0.4 ] 5 LB A Fuzzy L2 0. BT, EEMNEM EF AR
(LLS), ERHNERMANWEREARRHN. BB EHER Vague {HH Fuzzy [HH5
it REREA .

AL LT AL L2 F L L3 AN, AR (L 1L 1) AR L2)HAR(L 1.5)#
HI T AN SRERSSE.

Hik, RECZ#EHBIF L Vague i 7] Fuzzy LA, TIREF LER TR Vague
{E 1] Fuzzy {HHF LT R ATLE . BRX Vague {BH Fuzzy LT R LERN
YR AIHTE , BN FTRES B BEan i 1. 1. 1 3 1. 1. 2 Fafil 1. 1. 3 ARRE A 5 AR BN
WA B EL.



%1% Vague {86 Fuzzy B %

Z.Vague {55 Fuzzy EME LT ENEX

E3CHE T SR Y Vague {517 Fuzzy RIBE R LENEANAE, FEE THS HK
Vague {E [ Fuzzy {H K50 R A FBILE L.

EBXLLL BXERE,A e V(X),Vx e X, IR Vague H x = [1,,1 -f.] Hik
F Fuzzy {B p,r(2) BT (HAK) WEOTHEL.

(1) REMEN ¢, s pr(x) <1 -f;

(2) BERIMER] Mt =1 —f B, BB ur(x) =1, =1-f.

BRI TTEE (BAF) par(x) 9 Vague {E 6] Fuzzy [EHFA T8 (RARK) , R
XFIUER R Vague (B8] Fuzzy (B (L HER. '
¥ : O B ABAE XH13 Vague (A5 Fuzzy [R5 07 5 RAESE 54,

QX A HEN RV e (2) BIATF o, FIL - f, 208, FAREERRIEAERE, Vague fH A(x)
ALY Fuzzy (B par (x) BIRSFHRIGIERL Y o, , BUEBE SR IO 1H ; T B R SR M BUE
A1 - f,, BBEER X R (RSN FAE) WfE, BT LA pr () RO FRX B A,
XAE RS AT EWIA R, .

OBRIEN UL, 24 Vague fH A(x) iBILMK Fuzzy [ x = [a,e],a € [0,1] B, H8R5
Apwr(x) =a =1, =1~f. FH2 Vague HA(x) BIREEBEES > = [0,0] FHx =[1,
1] B, A par (%) = 0 B per (%) = L X DMHEHRFE ANTHE AR

§ 1.2 Vague {H¥%{L N Fuzzy HINSE

—.Vague {E3%{t A4 Fuzzy HEH*E(—)
EE1L2.1°% BXEPHR,A e V(X),Vx e X, Vague {x = [1,,1 —f.]. WIAR

mar(x) =t’+;_f’ (1.2.1)

E Vague {H 0] Fuzzy (B LT EE  FRZ R HEE:.
ER(DER, <1 -f ,Bahnx(1.2.1),45

t,+1-f 1 1
par(x) = 5 =5t +5(1=£).

TR
Lo S 50 -f) 451 =£) =1/

B (1. 2. 1) 3% R X TRl HEM.



Vague EHALERRRNA

(2) ¥ Vague i x = [a,a),a e [0,11 8 e, =1-f, =a FRHAKX(L2.1) 15
(%) = %—(a+a) =a=t =1-f.

AR (L 2. 1) i R AR,
FRUVAR (1. 2. 1) 2 Vague {HTH) Fuzzy ERFALITIE.
EE1.2.20 iﬁX%i@b@ﬁ,A e V(X),¥x e X, Vague fli x = [¢t,,1 —f,]. WA
wr(x) =t, +p(l -t, -f),(0<sp<1) (1.2.2)
£ Vague 7 Fuzzy (HAELTT 5, BRZ A M.
MR BN, <1 -f,1-¢, -f, 20 R/2aBAKA.2.2) 15
b <par(x) =t, +p(l =g, =f) st + (L1, -f) =1-/.
BRAAF(1. 2. 2) i 2 XA ER.
(2)%4 Vague flix = [a,a],e e [0,1] B}, Ft, =1-f, =a FRHEANFR(L.2.2),
par(x) =t, +p(l -1, -f,) =a+pla-a) =a =t =1-f.
BIAAT(1. 2. 2) W5 B AR HEN.
FRLAA (1. 2.2) & Vague {H ] Fuzzy HEIF LTI

AW BHp = %Bﬁ, TR R, BT U EE R ME 5.

EEL2.3% BEXEPE,A e V(X),Vx e X, Vague fix = [¢,,1 -f,]. WA
() =1 -f, -p(l ¢, -f),(0<p<1l),

B Vague {8 [6] Fuzzy {ERIFEALTTHE , RN ZMEESSERA T L

EE1.2.4° B XRIEHE,A e V(X),Vx e X, Vague flix = [¢,,1 -f,]. T3]
AR Vague {17 Fuzzy (ERFL T3 IRZ MBS EAB IE B . '

psr(x) =t +pm, +q(t, - f)7,, (1.2.3)

HAAE p F g - RN R A1

Do0<p=<05;:00=<¢=<0.5;@pm, +q(¢t, -f,)w, =0.

ERH(D) AN, <1,0<f<1,0=<p=<0.5,0<g¢=<0.5pm, +q(t, -f)m,
=0. Mhak(1.2.3),8
t, Spp(x) =t +pm, +q(t, -f)7m, <t, +0.57, +0.5(1 -0)w, = ¢, +m, =1 -f,.
B (1. 2.3) % R X Rl HEI.

(2)% Vague fi x = [a,a],a € [0,1]1 ., =a,l -f, =anm, =0, MEAKX
(1.2.3) 8

par(x) =t +pm, +q(t, -f)m, =a =1 =1-f.



%1% Vague {H() Fozzy EHH T %

B ZAN(L. 2. 3) i AR HENY.

BrIAA (1. 2. 3) B Vague {87 Fuzzy {E#F L7 8.

125 FXREE.A e V(X),Vx e X, Vaguefiix = [t,,1 -f£] . WFHL
RS2 Vague {85 Fuzzy VT, R AIAUSESE B 1IES::

par(x) =1 -f, —pw, - q(t, -f)w,,

HAP#UE p M q 5205000 2 Rl

D0=p=<0500=<¢=<0.5;@® prm, +q(t, -f.)m, =0.

B11.2.1 BH Vague fHx, = [0.5,0.7],x, = [0.6,0.8]. MEBENHARREEMY
EFEALN Fuzzy H per (2) HERRAE L 2.1

F1.2.1 BAEFEM Vague HH4L A Fuzzy 1§
x [0.5,0.7] (0.6,0.8]
bofistr 0.6 0.7
RIS (BLp = 0.6) 0.62 0.72
BB ES: (B p = 0.3,9 = 0.2) 0.568 0.676

EEL2.6" FXRBM,Ae V(X),VxeX, Vague flix = [1,,1 -f.]. WA

1 +¢, -

5 Vague {17 Fuzzy (HE0FELT7 8, FRZ B .

EB(DENO=S:, <10<f,<1M0<1+t -f,<1+1-0=2.XHlnr =
0,8 HAK(1.2.4) .43

(1.2.4)

1+, -
L mee —f)

tx\x 2 stz""ﬂ'x:l—f;.

HEEAF (1. 2. 4) 3 2 X (8] o 1.
(2) Y4 Vague fi x = [a,a]l,a e [0,1]Bf, W 7, =0,t, =1 ~f, = a. MHEHARX
(1.2.4),/

m(l+t -f) _

/LAF‘(x) = tx + )

a=t =1-f.

A (1. 2. 4) T A HER.
BTN (1. 2. 4) 2 Vague (B[] Fuzzy {ERF LT .
EEL2T BXRRH,A e V(X),VaeX, Vague fiix = [1,,1 -f,]. WOAR:

w1, —f)

par(x) =1 -f, 2



Vague SRAEMER R HN A

72 Vague {H[H] Fuzzy (HRF LT, IR VB _HEBEE.
EELL2.8%" BXERIBH,A e V(X),Vx e X, Vagueftizx = [t,,1 —f£]. N
(1) 2K
par(x) =t +p(1 -t —qf,),(p,q) e [0,1];p(1 ~¢t, —gf,) <1 -1, -f),(1.2.5)
72 Vague {H[A Fuzzy HEFAL T3, RE RS EEL T 2.
(2) A=
par(x) =1 =f —q(l =pt, ~£.),(p,q) € [0,1]39(1 —pt, -f,) <1 -¢,-f,),(1.2.6)

" J& Vague {H [ Fuzzy (LT, RE NS EEL TS 3.
BEA
wAl.2.1 EXERE,AeV(X),Vxe X, 24 Vagueftiz = [a,a],a e [0,1].

(1) A(L.2.5) WBPNIHR: Yq =18 ,p e [0,1]; 85 %p =08},9 € [0,1];
(2) A(1.2.6) WS BNIKR : Hp = 1 i, e [0,1];50F K¢ =0/f,p e [0,1].
EIE L2 8 MER  QUEBIAFK (1. 2.5) 2 Vague {HI] Fuzzy {HEFALTT .
OXF T Vague =z = [1,,1 -f,], IAR(1.2.5) FH
par(x) =t +p(1 -t, —qf,) =t,,
par(x) =t, +p(l -2, —qf,) <t + (1 -¢,-f) =1-f,.
BREA, 23 (1. 2. 5) 5 R X [R] .
@ Vague fHix = [¢,a],a e [0,1] 8, W@, =0,2, =1 -f, =a WAHFL2.1. (1)
7%
wr(x) =t +p(l -t -qf.) =t,+0 =t , =1~f =a.
B AL 2.5) 3 RADRIMEN.
BrEA (1. 2. 5) & Vague {7 Fuzzy {HE9F LI 5.
BIEL2.9Y {XBIE,A e V(X),Vx e X, Vague flix = [¢,,1 = f,]. W
(1) A
par(x) =t, +p(l —qt, ~1f,), (1.2.7)
(K28 p,q,r R TIIHM:Op,q,r € [0,11;@p(1 —qt, -1f,) <1 -t -f.)
& Vague {H 5] Fuzzy HIFAL T B, RE AN =S50 1.
(2) A
par(x) =1 =f —u(l —ot, — wf,), (1.2.8)



%1% Vague {H[q Fuzzy ERH AT X

(EFB%u,0,w HRTFIEE:Qu,v,w e [0,1];Qu(l ~vt, ~wf,) <1-¢, ~f.)
£ Vague {H ) Fuzzy (ERHL T, REN =S 505 2.

8122 BXEREHAeV(X),VxeX, YyVaguefix = [a,a],a e [0,1].
|

(1) AR(1L.2.7) BBHBIKE Mg =1,r = 18 ,p e [0,1);HELp =0 g
[0,1),r e [0,1];

(2) AR (1.2.8) WBFPIHE : Yo =1,w =18f,u = [0,1];REYu =0ft,ve
[0,1],we [0,1].

B11.2.2 %4 Vague fHix, = [0.6,0.8],x, = [0.8,0.9]. REEEFHRARFEALIT
YA H Fuzzy {8, R N3E 1. 2.2 Fim.

#1122 BAFEFHEE Vague {E¥LA Fuzzy E

x [0.6,0.8] [0.8,0.9]
HEEIExk 0.62 0. 805
SRR I(ERL23,p=0.6) 0.68 0.84
=&8E1(p =01, =0.3,r =0.2) 0.678 0.874
Z=H¥E2(1 =010 =0.3,w = 0.2) 0.722 0.826

= .Vague {E#1L A Fuzzy HRFAE( D)

FETRARPABT Vague Hx = [1,,1 £ BI(1,.f,) TRE Vague fHx = [¢,,] -
L18(a,B) TR Mm =12, =[£,",1 £, ] K Vague i 8(s, .f,) T /RE
m WK Vague fH; " = [¢,""7,1 = f,°"" ] 28 Vague {H x #)(a,8) ¥ JEHI m X Vague {H.

EE1.2.100"  BEXERK,Ae V(X),Vx e X, Vague i« = [¢,,1 -f]. WA

(m) (m)
t +1 -
() = =T (0,12, (1.2.9)

2 Vague {H 7 Fuzzy HEIFE LT85, FRE 0 Vague v = [1,,1 - £,) % 4LN Fuzzy {§
par(2) HI5E (m) KISEEE.

B ER ™ = [, ,1 -£,"™ ] & Vague {8, M, ™ <1 -£" B (m) K
HEEAR(.2.9),18

(m) (m) (m) (m)
" +1-f t, 1 -f,
”A’(x) = 2 = 2 + 2 )




Vague £RBNMEBRR AN H

F
<t™ <sps(x) <1 -f" <t1-f.
B~ (1. 2.9) 3 2 X [E] HE .
(2)¥ Vague i x = [a,a],a e [0,1] 8,5 e [a,a] , Mt '™ =1-£" =q,F
2HAK(1.2.9) .7

wyr(x) =a';a'=a=1:,r =1-~f.

BPAI A (1. 2. 9) W R BRI HE I

FREAZAF(L. 2. 9) 2 Vague {HIR] Fuzzy [H89FLI7 B

FEL2.1M BXRLE,Ae V(X),Vxe X, Vague flix = [¢,,1 -£.]. AR

war(x) =6, +pll =, £ (p e [0,1];m =0,1,2,---)  (1.2.10)
& Vague {H [t Fuzzy HEVFLTTEE , FREN Vague 2 = [¢,,1 - f,] [ Fuzzy (HRFELIT
HEHE (m) WIR(ER.

FEL2 12" BXRISH,Ae V(X),VxeX, Vague fix = [¢,,1 -f£.]. M/AR

t<m> +1_ <m>
pe(o) =T T s 012,00, (1.2.11)

2 Vague {H1] Fuzzy (HE¥E0ITE: ,FRE A Vague (i x = [¢,,1 - £,] [ Fuzzy {HAEE1LTS
ERE (m) WYEE

EEL213" BXRRE.A e V(X),VxeX, Vague Bz = [¢,,1 -f,]. AR

(%) =6, +p[l =2 -] ,(p e [0,1];m =0,1,2,-+), (1.2.12)
7 Vague {H[A Fuzzy {ERIFEALTTIE ,FRE N Vague [ x = [1,,1 - £,] Il Fuzzy [EHFE(LTT
SR (m) WIRTEEE.

B11.2.3 A Vague fHx, = [0.5,0.7],x, = [0.6,0.8]. MW EAHEARRFELY
B ALl Fuzzy (8 (%) , RN 1.2.3.

#1.2.3 ¥R LR Vague HHL A Fuzzy {8

x [0.5,0.7] [0.6,0.8]
H(m) WHEBE(m =2) 0. 624 0. 698
F(m) KYMEPE(a =0.4,8=0.2,m =2) 0. 628 0.728
B (m) WRIER(p = 0.6,m =2) 0. 625 0. 749
F(m) WIRERE
0.631 0.731
(a =0.4,8=0.2,m =2,p =0.6)




¥ 1% Vague {H(5 Fuzzy BRI T A

L2114 B XREBR,Ae V(X),Vr e X, Vague iz = [¢,,1 -f].%4
Vague {6 x = [0,1] &, 1 |
(1) 2= par(x) = {L +f = = [0,1] (1.2.13)
f£8,x = [0,1]
R Vague {H 7] Fuzzy HI AL, FREHR Vague H x = [1,,1 - £, ] #ALR Fuzzy fH
par(x) B 2 B2, f,) TRARIR L ;

(2) A~ par(x) =t +

(1.2.14)

R Vague {H 7] Fuzzy (HRF LT 8, FRE N Vague (H x = [¢,,1 - f,] ¥ {bK Fuzzy {8
par(x) B x E‘J(a,ﬁ) ¥ B Ao R .

L,

O Vague {H x B1(t,.f.) T RERIBIEL A Fuzzy E 2 = [t ey

Tsx

o,

ik 1. BTLAAT AR
a + B a

Ve AT A AR, MITEAKX (L. 2. 14) /B, 24 Vague fHR x = [0,1] B, RYIAL]
MERHE B RTEA T — RN, R0 Fuzzy FIEBER ] fEBUA X (E][0,1]

LRI, T2 Vague ff x = [0,11 8, 3 (a.p) T RMBLIIEH = = (5,

WP 40 B R BOR

89(a,B) ¥ B IRIEHRE Fuzzy (547 = [, +

EXT.
IR L2 14 85FRR (1) Vague fHix = [¢,,1 =f] = [0,1]®,FH:, +f, #0,H
tx
t, +f,
—FHE,H0 <t +f,<1,,, 20, (s, +f) <t. TR

L, t(t +f.)
z+f t, +f. = b
FH—FE,HO <1 -1, -f,<10=<:,<1,0<f <10

<t +f(1-t,-f) =, + I -f).

x(“) =1 -f;(w) =

T2

t, (t +f)( =1)
t+f t, +f. =1-f

Brid Az (1. 2. 13) % 2 X [ #E ).




Vague SEMENEEBRRE A

2 Vague fix = [a,a],a e [0,1]B},t, =a,f, =1~-a Hl

tx _ a
t,+f, a+l-a

BrAZA (L 2. 13 ) i A HE .
A (L. 2.13) & Vague {H 5] Fuzzy (R LTI

=a=t,=1‘f,

(2) Ba+p OB A =1-£1 =0+ T RERMMAR 0 <1, <1-
fu B
am, B, +a(l-f) B -f)+all-f)
t,st,+a+ﬁ_ s < oy =1-f.

FrAAER (1. 2. 14) W B X 8] AER.
% Vague fix = [a,a],a e [0,1]10},t, =a,f, =1-a,7m, =0. F2

T
£, + =g =t =1-f.
x a+B x f:t

FEAAZ(L. 2. 14) W R A HEN).
#a (1. 2. 14) & Vague {1 Fuzzy HEIECTTHE.
B11.2.4 ®A Vague fHx, = [0.6,0.8],2, = [0.8,0.9]. MHEENEARTTES
K Fuzzy B p,r () ,B5RINRK 1. 2.4 FR.
£ 1.2.4 ¥BAREFEN Vague HEL A Fuzzy 8

% [0.6,0.8] [0.8,0.9]
x (e, ) T RERMRE 0.75 0. 89
x (e,B) VERABRE(a =0.4,8=0.2) 0.73 0.87

$11.2.5 &F Vague fH x =[0.5,0.8]. MHE AR J ¥ LN Fuezy {H
par(x) SEERINGR L. 2.5 FR.
R1.2.5 RFEFER Vague EFELH Fuzzy &

x [0.5,0.8]
2 B(e f,) VREBRIRE 0.8
x #)(a,B) ¥ RIAHERE(a = 0.4,8 =0.2) 0. 63
He Bl 0.8
F(m) WA (m = 3) 0.7143
B <m> RUEFIE(m =3, =0.3,8=0.4) 0. 63
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