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An Algorithm of General Fuzzy Inference with the Reductive Property
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Abstract Zadeh’s CRI method is applied in fuzzy reasoning wildly, but it is not reductive. First examples are given to
show that Wang Guojun’s Triple I Method and other similarity-based fuzzy reasoning methods do not have the reduc-

tive property for multi-rules fuzzy inference. Then an algorithm are proposed of general fuzzy inference with the reduc-

tive property.

Keywords Fuzzy inference, CRI method, Triple I method, Similarity measure, Reductive property

1 3l

BRI RN R R R RS R, - E 23
RIS R T X, Zadeh T 1975 S iR CRI
(Compositional Rule of Inference) Bt , ¥ B0k 1 18 44 2
FE,FBTERNERZ, FEFESEENEERATTE
FRIE B,

BT CRI HEBRE BB 30 U AR # . T E G H Y
RETENBHNSENR= 18, ZELENE S HRER
FHTHEELR E—EBELARTXMEE, HEER
Z1ERESFEMREANEE T ARERERE.

BRTHBARNHEHER, B REM X RERENITE
BRI TR -SEENRENAFLEHANE HFHHELE
EHATHERE IR0 T SR E RS AR SERESELSRNIE
KT MAREREN,. 23043 2 &N B aiie—R
BTN (AN ESESEEMRED A —FETHLE
BRI B s R 2 T X B R AR

2 EXRESE

2.1 BMHEEN—REX

R HUB TR T, dy AR A 5 B R R 4 31
7 FAE R e B B, A 2 S 2 AR AU 251 3 AR
eI FTUAX TR E RS E SRR,

T H TR AR HE B O OB AU 1) #E 2 FMP (Fuzzy Mo-

dus Ponens, MR VHEER 2 B AL sRARI B =) . AN BT
A — BB T -
E’fﬂ A]] and A]z and -+ and A]m"’Bl
A, and A,; and -+« and A,,,-—~B,

HAE A and A; and +*- and A,
x B Q)]

Xt F— MR HE BB, A AR 3 I AN 5 e HE 2
FMT(Fuzzy Modus Tollens, X # R X EHD B R,
FMT B)—BFEA N -

241 A and Ay, and -+ and A,,,—B,

A, and A,; and *:« and A,,—~B,

BR%E B o)
K Ay and A7 and:--andA,;

XHA5A AESE X, LREREG=1,2,,m;i=
1,2,+,m),B; 5 B* Bt Y FHHEHIEG=1,2,,n),
iR 1 EASUEITE T BB E RN B, AT &
B, KAt m e, ms AR . B0, 77L&
ni&IHm—%.
2.2 BEWESHUENAEBUEN
FIMERIE & HELUE R O E R R R N
—FER.
EX 2.1

# S+ F(X)XF(X)—[0,1]n%8H% 2

* T RIITTE K E B EESCEREIE 12 86355 P BN BF9T ) (SWNUQRO05012) ¥ B . TR BhE, NEHIMBBHIR Y%, £28¢ W
+. 000, AEA TSR, PREX BL5. 88, 804, NS A TEE LA AR,

+ 145 -


http://www.cqvip.com

S S(A,A)=1,VAEF(X);

S, : S(A,A)=0,YAEP(X);

Sy ¢ VA,B,C,DEFQ(),ﬁu?ﬁﬁ;){m(z)—mx) ]dx}}f(
|C(z) —D(x) | d, W H

S(A,B)<CS(C, D)., i, # ASBCC, fIf S(A,O<
min{S(A,B),S(B,O)} , tFk S A F (O L— M AEEUE.

FiR 2 XTF S BRAVMIT R . S(A,B)=19A=B,
HHXBEAERN S,

2.3 XESHENMBEAINEREEN

AR P W FHREBERNINS, BRMESE &
NbRRE. 1BR, B AR R R R Bk R AN ER,
XERMELEFRFEOIGN HEAE TSR X2, 5],
THEBIHEZERE T EREFEENE L.

EN 2. 2(HZBELHEHEH T FMP 8888 R
B RE S AH SRS ATREEMN D MEE T, &t
F i,1<i<n,ﬁE‘EE Aff :Aij *E& B =B ( VJ’nggm) > 1
WREREAZELRFILN FMP [RIBERE.

EN 2.3 EEEZRHET FMT MERNSEE —4
BN A Y, 0 SR ATREEAN (DO WHFE T, &t
Fi,1<i<n, 6t B* =B, #EH A} =A; (V5,1<G<m), [
FRERREE L EBLREIEN FMT [REEREE.

3 £AEHZ IHERAFERMETE

B FES% CRIBEEZEEUAEE, THREFEEH T
EREENLEE = TEEY,

REANERERERNT

B4 A—B

%éﬁi A = 3
He,AA BB X LSRN, B, B* 20 Y LM
%, BERACQ)PHM B RS A-BRERKEEMHIFA"
—~B* , B .

(A()—=B(y))—~(A* (x)—~B" (»))
M—Yl € X 5y €Y BBRAMATREEK F (V) i/ ME
Witk

i FITA 355 FATI 319, B £ 4000 i HOR HE 3
D FSFHEAT LAFES R — A g S e o, (B —2
R R X FRE, % A =A,;(G=1,2,,m;i=1,2,
oL RIELEBR= IBERITES SN B HA—ESE
F B BLBER=- 1 BERELELEH R T ARHE FMP 4
BRI R, T EH 4 — R X A [

BT FITA 35 FATI REL2ER = TBEE TE4,. TE
Ryt FITA ge—#. s13[6]41, (DR @y FITA RG] &

A B =VB EE B R
B4 A and A; and ++* and A, —>B;
B#4% Al and A and -+ and A,
K
K, B € F(Y)(=1,2,-+,n),
1 %X =Y=[0,1],A;,B,A; ,B* €EF(Y),(i,j=
1,2), K+

AneD =15 B2, An @) =+ (42,

—

B

Bl (y)=1—y,
« 146 -

D000 http://www.cqvip.com|

Az1 (1‘1):1#1‘1 9A22 (Iz)zl_%.‘[z ’
B.(y) =5 (y+D),

Al (x)=1—m1,A; (12)21—%120

B R PIARBR AL .

%ﬁlﬂlﬂ 1:% Aun H Ap ,B‘JJ B ,%)'191'] 2:%A21E. Ap ,B‘JJ B:,
WHEEER B,

BARETF R SX[2JHHE, B R (a, b) =

1, a<b

(e, ooy BRREAI LR BT = (A7 A
A Ye(An NAp—B))=(A! *(Ap—~B1)) A(Ap—>B1)). 1}
X2 EE 1, BT Au RS R EARY .

Bi, () =(Al «(Au—=B:){(»

:Ilslég [Af () AR (A (21 B1 (3]

ﬁ#’ Ey={xl 6[0,1] 1 1—Af (11 )<Ro (Au (11),31 (y))}
(E, ty X RX[2D. it ®iE,Bi, (=1—y.
[FIFR TS5 TR A IOHEHRZER .
19 y<%
B’glz (»)=A? (Ap—B))= )

1
KV(I—y),y>?

BT & Br () =Bi, (» ABi, (D=1~y,
AR RAEBIN 2 TR BY ()= (b D), MRS

A
1=y, y<%
1

1

B*(»)=Br (»»VB; ()=

B8R, H B* #B:.
4 ETHOUENRMEERZERLEREITE

4.1 BERAUEEEZNEREMRR

BEFEZECLTRIENEREEAAEEENEERER
SR T B ETHLERENEERD Y REOERE
BTSN SRR T REAERIENN . BE
ZELHEEL TAARELG RN, T4,

Bl 2 AX[7INE TR 1 P RHEESSE BT .

88+t SCL7 00 THECR PR AR LB R B AT R

SM(A, B) =145 12 | AGw) — B(w) |dw) ™ U it 5k
.

BitH

B =SM(Au A )B, NSM(A A B = (1—3),

B =SM(Ay , A7 )B, N SM( Ay »As B, =%(y+1)§ﬁ
Bf =min{1,Bl /SM(An ,Al* )} ﬂ min{l,B1/SM(A1z ’

19 y<1_13
A= 4 1
E(l—y), y>§

B; =min{1, Bi/SM(Azx ;A )} Nmin{1, B,/SM(A;,
A= D,


http://www.cqvip.com

3a-y.<t
& B* =Bf UBf = o B* —B; UBs

Ltn.y>t
1, <is

= %(IAy), %<y<119

y>1—79

B8R ,B*#B;. )

T XM T RT LA 307 48 1 AR (L BE AR 3
BREZEZANBE TOAEEREE. FXL L HEY
ETHUENBEEEZELZRENEE TUAREAEREE, IR
FEIR, XBEAEER.

4,2 —MFMETHUENEMEERE L FPATI

B _F AT T AR, O R BB A AR
BIED KXW EFE . X R TR —&KHEHEBN Ay and
Ap and Ay —B; (1<G<{n) ,%/I\?Eﬂﬁﬁﬁiﬂ:ﬁﬂiﬁlﬁﬂfﬁ
HITERE AR, X BREAKAHM,

THREZES A EEEE, 41— R T
EEMHEER, REILER FMP R RE—EEZGT
HA FMT RJEH#:.

R TR ERAE — B, RT3 7], X B RN 4
H—ATEARBRE o G=1,2,,n),. €[0,1], ALLHINT
BEAMNEST LS M. F7 LS R, WS (fire
rule) , B A BEJS MR AT 1) #E 2 FMP — 200

&4 A and Ay and +++ and A1, —>Bi .7y

A and A,z and *++ and A,,—>B, 7.
H#% Al and AS and :++ and A,
Kk B*
FIA BREAEN S ) FMT ) —BIER
B4 Aj and Aj; and «+ and A, —B, .0
A and A,z and ++- and A,,,—>B, sz,
fLa B ©
K Al and A7 and +*+ and A,

TEHAHATREXCOWETHUENEEE L
FPATL, BB EEGHHETEITHREERK.

Step 1 B i BB &AM A5 /T £ 5 45 58§ 32 46 BE AT
HHHBE o =N(A; LA}, i=1,

Wom TR | FHN TR AR M/ ME, Bl o=
miﬂ(ail 1023 s Uim ) o ﬁﬁ@?#lﬁﬂ‘)ﬁﬂ{ﬁ T ’ﬁ%iﬁﬁ 7Ti>
7 o WS BTS2 , MR RN KB ok

Step 2 fRESS | KN AE WL TR B EITEERE
FUEMNMEE j AR NS B . B—MFE: B
=a; B; (Reduction form)®; A #45 —f e B; =min{1,
B;/ai; } (More or less form or Expansion form)® i+ & rg
B B . ‘

Step 3 X FEE 7, 1<G<m, H B B TE BTG LK)
EBiTHARENEREY N ENER, BITEHRENY
“H"E B . WETHBRASEE, HREXHRE=
((Iijn'i)e

A I={il% | ZANBRIE, H aymi =5, 1<i<n}, B

L+,

5

...’n;jzl’...’me

max
SRR BT

D000 http://www.cqvip.com|

By bEIEE &
L
A B BROE RS j AR S50 B GE D

m R E 4

1Bp.

mirguREEiel 2 C
BEBHETE j MRS RN,
B; =B,]‘1 UB/jZ (7)
Step 4 FIBHMNKMBELAHEHNEIL XL B M.
B =(1B; .(®
HP“N"RRBMZEE .
B3 ARMNEBENZSEZHEEMEREBEETES 1M
HHER B . #EMHE 0=0.5=0.7,
. A v B SR P AR (U BT

Ni(AB = (1= 2| AG) — BGw) | dw) ;U Rt
.

, \ 2 11 .
(1)1+g*ﬁ{ug:all_?9(112_E;(121_1’(122_10

4 p—
B =

sl :%>Tl =121 ,Wﬁ%ﬂﬂﬂ%ﬂﬁi‘%ﬁ?ﬁo
(DL 718 B By Baifl By
Bi—2 -y ,Ba=1 (D,

By =13(1—), By == (y+1),

() HE B (j=1,2) t fi =anms =1, 4 B} =%ﬁ—13;1
U B =1 G+,

fr=amm=1,4 B =128 B5, YRy = L (1),

WRBEER B =B; B =~ c+D=B,.

4.3 HERGHEMENL

BREMUERER S A MUEE % LR &3,
X FRA EUERE  ELELENFIE T &8 RANK
FREARUBE B/ IMELAAE , I TCIEHi 1 (B R AR AL RS G5 #R A
S, BIERXRT AARUR . XRENEXLEET,
REMUBER/NEHS S TEHRHES, T REE LY
R PFR A AEUR, WX T AR B %, & RN A
HIfFERS 5T SRR G, FTUL R BRI 2 4k B aET R4
BHAE.

TEACHEET  BREEH A 5A] HIUES KK
T RL g% #E EEERBORA A, MATPE Ay 5 A ABBUE/NEIH
% HEER A REM M RR/NTRIF S A7 MUK H R,
DU SR SRR G i AR R A DL BE /N o HE S SR A, AR

e ROKH R, SEx 45 R A 2ok, 1 e

BB NP SORP I S R b R T L axpery

RETBLUEREERABOF RS EIE L. FF HREATERP
HEHULEE AR G A8 AR AL, o R B S R AT R R E AR
+ 147 -


http://www.cqvip.com

WAR, FEIEWN T (A<G<n), § A7 =A; (Vj,j=1,2,
- m)Bf SR B % T B..

4.5

FEBESEREERUT AR

WEFEERFR T RAMN MM HH 2R
ZAN RR R, Tixt 2 B2 AERNERREEA TS, A3
SUNELESZENE THHRERR, ELELEHY T
BARBRE.

QRBM B MR 5 A EMERE R AR,
FXMWEREARR T FATL W RRF FITABRX[6)D.

) EFFBE— BB AT F & mT4F % T AL f5
R EENR PRy HFESIRN A R AR M. B %
SRR R A B AT FRL S (i B, B0k L BT
X & BIAEINAL . X T 5 1 8 i K A BT AR LA At BT A, S0
£ BT R SR G RAR B 0 FTOL R 5 4 5 AR AFRT R A0
ML N FIHAUE w TR, B 6=wN, M AR R LR
24 B* =min{1,B/0} 8 B* =6B,

(4 BA BT B RS b DB T R

D000 http://www.cqvip.com|

P T XM BEEZELERENEL T, WEERER
L RIE TS RN G EME . YR, BB R ETEE
— BRI . A0, RATEAT LR BT [10]%5 B & &
FUI f B A5 BE B - DA B xSt B wl AR AT AL, DAY SE 3840 b
S L B I X AR RS f5 TAERT S — T A

& % X W

1 Zadeh L A. The concept of linguistic variable and its application
to approximate reasoning, partl-3 . Inform, Science, 1975(8).
199~249,301~357, 1975(9):43~80

2 THE EMEENSRN= 18 PEM%E$E),1999, 29
(1):43~53

3 YeungD S, Tsang E C C. A comparative study on similarity-
based fuzzy reasoning methods. IEEE Trans. on Systems, Man,
and Cybernetics, PartB; Cybernetics, 1997,27(2):216~227

4 WER.EME HUER BEE. EEAFER AR/
#RD ,2002,23(3):8~14

5 FEEE. FMT BEHFH = TEERREERE SEHRESK
%,2001,15(4):1~7

6 15@1&*. BRERN — . EMRGSHEE1999,13(3):

~10

7 Tursken I B, Zhong Zhao. An approximate analogical reasoning
approach based on similarity measures. IEEE Trans. on Sys-
tems, Man, and Cybernetics, 1988,18(6):1049~1056

Chen S M. A new approach to handling fuzzy decision-making
problems, IEEE Trans. on Systems, Man, and Cybernetics,

RRBEEN, ASEPEMERITEF BT REEY, 8
DB RME R BRI, B AT LIRERE RS 1988,18(6):1012~1016
9 TEIEE. BHMESIERENA. ¥ EXa R, 1983

A FIHARE A R ERA R HE. 10 FISIR. ISERLEE & 3L i . 1B AL 3, 1989, 21(6):
B AUEE| T —FE IR Rk FPATI, 32 456~ 464

Call for Papers
The 6% International Conference on Grid and Cooperative Computing

Recent years have seen rapid advances in various grid-related technologies, middleware, and applications. The GCC conference
has become one of the largest scientific events worldwide in grid and cooperative computing, The 6* international conference on
grid and cooperative computing (GCC2007) Sponsored by China Computer Federation (CCF), Institute of Computing Technolo-
gy, Chinese Academy of Sciences (ICT) and Xinjiang University ,and in Cooperation with IEEE Computer Soceity ,is to be held
from August 16 to 18, 2007 in Urumchi, Xinjiang, China,

GCC2007 will be a stimulating forum for researchers and practitioners in related fields, where people get together to exchange i-
deas, experiences, and up-to-date technological advances. We invite the submission of papers related to various aspects of grid
and cooperative computing, The main topics of interest include, but are not limited to:

Theory of grid computing; Service-oriented foundation of grid computing; Peer-to-peer architecture ; Novel grid architectures ;
Grid middleware; Resource organization and management for grid computing ; Resource virtualization for grid computing; Grid
workflow and service composition; Grid usage models and portal tools; Grid programming models and environments; Engineering
approaches for grid applications ; Semantic basis for grid computing ; Grid interoperability; Grid monitoring and accounting; Qual-
ity of service, performance, and deployment issues; Security, dependability, survivability, and reliability issues in grid compu-
ting ; Domain-specific approaches to grid engineering ; Software engineering support for grid and cooperative computing; Technolo-
gies and practices of computer-supported cooperative work ; Empirical study of real-world applications or industrial case studies,

Submission Guidelines
Unpublished original papers are solicited. The proceedings of GCC2007 will be published by IEEE Computer Society. Papers

must be written in English and should be at most 15 pages, including bibliography and well-marked appendices. The manuscript
should be in single column, double-spaced format, using a font size of 10 points or larger.

Papers are to be submitted electronically to the following address, gec2007@software. ict. ac. e¢n, in PDF or Windows-word for-
mat, with a separate sheet containing author(s) contact information.

Submissions imply the willingness of at least one author to register, attend the conference, and present the paper. Selected pa-
pers will be considered for publication in the International Journal of Grid and Utility Computing (IJGUC), International Journal
of Web Services Research, the Journal of Grid Computing and International Transactions on Systems Science and Applications

(ITSSA).

Important Dates

Workshop proposals due: February 11, 2007
ance/rejection; May 13, 2007 Delivery of camera-ready files; May 27, 2007

Deadline of paper submission; March 25, 2007 Notification of accept-
Convening dates; August 16—18,2007

Related document. Available at;http: //vega. ict. ac. cn/gec2007
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