
!"#$%&’()*+,,+-./,010,,23,+-,,04-,5

678-98:;7;<=>?@A=>BC=?DEFF=GH=?IJ>:>K>IH
L

MNON@PQRK-S;T8=BUDNONV8H;Q;UWNXN9;H8Q
1Y8:;7<B8?<>GO;<Z8B;<=[CUD;[EK<H>G9[=8?[8U@CC=E<\?=]87C=<HU@CC=E<.+̂+_URIH:<3

!‘a#"&%#*b?<Z8:78C8?<:;:87c8=?<7>QE[8;?QC<EQH:78-d,-U:78-e,-U:78-e+-U:78-d01:78-S;ECQ>7GG3-U

:78-d21:78-78IEK;7=<H3-U:78-d/1:78-?>7B;K=<H3-U:78-C<7>?Id2-;?Q:78-C<7>?Id/-C8:;7;<=>?;A=>BC=?

GEFF=GH=?I<>:>K>IH;?QI=]8C>B8>G<Z8=7[Z;7;[<87=C;<=>?C;Cc8KK;C<Z878K;<=>?C>G<Z8C8;A=>BC;?Q

><Z87C8:;7;<=>?;A=>BC=?GEFF=GH=?I<>:>K>IH=?<7>QE[8QPH9Z8?f.gN

hijkl"ma*DEFFHn>I=[oDEFF=GH=?IJ>:>K>IHoDEFF=GH=?I678-W:8?98<CoDEFF=GH=?I98:;7;<=>?@A=>BC

pqprst‘i"*W+̂5 Y>[EB8?<*@

+ b?<7>QE[<=>?
u=?If̂U_g=?<7>QE[8Q;?Q8K8B8?<;KKHQ8]8K>:8QC>[;KK8QGEFF=GH=?I<>:>K>IHc=<Z<Z8C8B;?<=[

B8<Z>Q>G[>?<=?E>EC];KE8Qn>I=[N9Z8?f.g =?<7>QE[8Q;?QC<EQ=8Qd,-Ud+-Ud01S;ECQ>7GG3-U

d2178IEK;7=<H3-Ud/1?>7B;K=<H3-C8:;7;<=>?;A=>BC=?GEFF=GH=?I<>:>K>IHNb?f2g<Z8[>?[8:<C>G<Z8

G;B=KH>GGEFF=GH=?I:78->:8?C8<CUGEFF=GH=?I:78-?8=IZP>E7Z>>QC<7E[<E78>G;:>=?<;?QGEFF=GH=?I
:78-[K>CE78;78=?<7>QE[8Q;?QC<EQ=8QNb<=Cc>7<Z<>B8?<=>?<Z;<:78-C8:;7;<=>?;A=>BC;78=?<7>-
QE[8Q;?QC<EQ=8Q=?GEFFH<>:>K>IHf+g=?f4gNb?<Z8:78C8?<:;:87c8=?<7>QE[8;?QC<EQH:78-d,-U

:78-e,-U:78-d+-U:78-e+-U:78-d01:78-S;ECQ>7GG3-U:78-d21:78-78IEK;7=<H3-U:78-d/1:78-?>7B;K=<H3-U

:78-C<7>?Id2-;?Q:78-C<7>?Id/-C8:;7;<=>?;A=>BC=?GEFF=GH=?I<>:>K>IHN

0 678K=B=?;7=8C
v8:78C8?<<Z8GEFFHK>I=[;K;?Q[>778C:>?Q=?IC8<<Z8>78<=[;K?><;<=>?CQE8<>u=?If̂U_gN

D>7;?HG>7BEK;8wU<Z8CHBP>KfwgB8;?C<Z8<7E<Z];KE8>GwUcZ878<Z8C8<>G<7E<Z];KE8C=C
<Z8E?=<=?<87];Kf,U+gNv8c7=<8xw=Gfwgy+G>7;?H=?<87:78<;<=>?NJZ8>7=I=?;KG>7BEK;8>GGEFFH
K>I=[;K;?Q[>778C:>?Q=?IC8<<Z8>78<=[;K?><;<=>?C;78*

1+3fzgyz1z{f,U+g3ofw|}g~yB=?1fwgUf}g3ofw!}g~yB=?1+U+"fwg#f}g3N
103n8<$%{&1’3U<Z8?f({$%g~y$%1(3N
123n8<’P8<Z8E?=]87C8>GQ=C[>E7C8Uf)(w1(3g~y=?G

({’
fw1(3gN

b?;QQ=<=>?<Z8G>KK>c=?IQ87=]8QG>7BEK;8;78I=]8?U

第 +.卷第 +期

0,,2年 2月

模 糊 系 统 与 数 学

DEFFH9HC<8BC;?QO;<Z8B;<=[C
*>KN+.U+>N+
O;7NU0,,2

L ,i%i$-imm&#i*0,,+-,4-,.
.$l/"&01j*WNXN9;H8Q1+5_.-3UB;K8U;CC>[=;<8K8[<E787=?Y8:;7<B8?<>GO;<Z8B;<=[CUD;[EK<H>G9[=8?[8U@CC=E<\?=]87C=<HU

B;=?78C8;7[Z*GEFFH<>:>K>IHN



!"#$%&’()$&*+’()",$&’-
!.#$&/0’()$%!%&1%0#’()234!$&’5$0’#-
!6#$&70’()$&*0’1$0*&’-
!8#$&1

9
0’()$%!&*%0#’()234!+5$&’:$0’,"#-

!;#$&/
9

0’()$%!%&1
9
%0#’()$%&*0’()2<=!"5$&’:$0’#-

!>#$?@&!@#’()$%A@%&!@#’()BCD
@EF
$&!@#’-

!G#HIJKL5MLEN!F#5$KLOML’()$A@!@EKL*@EML#’()<=P@EF
2<=!"5":KL!@#:ML!@##5$KL

QML’()$$KLOML’1$MLOKL’’5$KLQ
9

ML’()$$KLOML’1
9
$MLOKL’’5RSITIN!F#JSIBIJUP3VVPCWWX

BCYBIJBUPF-
ZPJI=RI[U=UJ[<BJ<=\C<BSJSI]U==I]J<̂IB3=[JSI<TJTCJS 3̂VCIPC=]J<U=B3=[BJ3JIBJT<]JVXUCT

TIBCVJBU=PUT23V<W3J<U=3B_<=\[<[-
‘I\<̂I=URJSIPUVVUR<=\[IP<=<J<U=B3=[TIBCVJB<=PCWW<PX<=\JUDUVU\XRS<]S3TICBI[<=JSI

BIaCIV-
bcdefegehfi-j$;’ HIJFYI3C=<̂ITBIUP[<B]UCTBI53=[kEN!l!F##B3J<BPXJSIPUVVUR<=\

]U=[<J<U=Bm
!"#k!F#)"5k!n#)"o
!.#Ap5q5r!psq#tr!p#1r!q#o
!6#AupvwvExy5r!z

vEx
pvt1

vEx
r!pv#-

{SI=k<B]3VVI[3PCWW<PX<=\JUDUVU\X3=[!F5k#<B3PCWW<PX<=\JUDUVU\<]3VBD3]I-
bcdefegehfi-i$;’ HIJ!F5k#YI3PCWW<PX<=\JUDUVU\<]3VBD3]I-AKLEN!F#5JSI]VUBCTIUPKL<B

[I=UJI[YXKL
,

3=[[IP<=I[3BPUVVURBmKL
,

)BCD
@EF
!KL!@#1KL

,

KL!@##5PUTI3]S@EF5RSITIKL|)u@wKL!@#t

|y-
bcdefegehfi-}$8’ HIJ!F5k#YI3PCWW<PX<=\JUDUVU\<]3VBD3]I-AKLEN!F#5JSI<=JIT<UTUPKL

<B[I=UJI[YX!KL#~3=[[IP<=I[3BPUVVURBm!KL#~!@#)",!",KL#!@#5PUTI3]S@EF-

bcdefegehfi-!$6’ !"#{SIP32<VXUPPCWW<PX<=\DTI"UDI=BIJB<B[I=UJI[YXklEN!l!F##3=[
[IP<=I[3BKEkl()A@!@EK*@EK,~#-

!.#{SIP32<VXUPPCWW<PX<=\DTI"]VUBI[BIJB<B[I=UJI[YX#lEN!l!F##3=[[IP<=I[3BKE#l
()F$KEkl5RSITIF$p<BJSI]U2DVI2I=JUPK-

!6#HIJ@EF-{SIPCWW<PX<=\DTI"=I<\SYUTSUU[BXBJI2UP@<B[I=UJI[YX%l@EN!l!F##3=[
[IP<=I[3BPUVVURBmKE%l@()?M!@EMOK*MEkl#-

!8#{SIPCWW<PX<=\DTI"]VUBCTIUPK<B[I=UJI[3=[[IP<=I[3BPUVVURBm&’l!K#!@#)",%
l
@!F$

K#-
()ch*c+i-j$6’ HIJ!F5k#YI3PCWW<PX<=\JUDUVU\<]3VBD3]I-{SI=5
!"#,kOklo
!.#,#O#l-

()ch*c+ i-i$6’ {SI23DD<=\%lmF*N%!l!F##5@*%l@5RSITIN%!l!F##<BJSIBIJUP
3VV=UT23VPCWWXBCYBIJUPl!F#S3BJSIPUVVUR<=\DTUDITJ<IBm

!"#,KE%l@*@EKo

+6 模 糊 系 统 与 数 学 .++6年



!"#$%&’(!%)*+,(’)*
+
,#-

!.#$%)*+,(/0!0)*
+
,10&%123!3)0(0)*

+
3##4

567897:;4< =+!%#>?@A
,)%
*+,!%#4

B7:C9D;4E FGHI?JKL?M?NOPQKRNNSQAGLLGP?@T@GNUN?G@IV
W!,X3#Y>/%!!%)*,13Z%#[!%)*31,Z%##
0!,X3#Y>/’/\!!’)*,13Z’#1!\)*31,Z\##
]!,X3#Y>/’/\!’)*,1\)*31’̂ \>_#
‘!,Xa#Y>/%/’!%)*,1’)=1a&’1%̂ ’>_#
b!%X’#Y>/c/0!c)=10)=1!%&c#1!’&0#1ĉ 0>_#
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