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R¥MN X XY ERBMIXR R, JRR B BAE (2, ) A REN R(AG), B REH A" 5
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PFHMHEAR.

B (y :zé/X{A“ () A RCA(@),. BN,y €Y, (7
REVHEWRER, B Mg FMP RN THF R i CRUE, REHH R-B CRIFE, %
REARNEARE 7, RIVTEHEHARMNE IR AR XHERE R Y KK, Zadeh F
MERNUFERAUTHNERE T

— 360 —

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



Rz(a,b) =a' V (a A b),a,b € [0,1]. (®
EH o' =1—a TEREHKLHA Mamdani BUEHUATHEBRE 70 -
Ry(a,b) =a AN b, a,be€[0,1]. (9
HRIEBEMEHNFEABRZORET Ry
ERIHHE FMP REMN R-B CRIFFHERA N sup- \ S RBERBRBENRSY , RE
RAEREHHE L RMEN, BRECRETHRGEEBKE, BMAT BRI B2 RRURS
BEXWFESHIE. Bk, RSS2 H AR R R AR, ST EE2EN
HEAFACBRBT—RIEFEXHRRED S, AP RESE T EHREBIEENEE 5EN
HENESMR T EIS MR R 2,199 4, X[8— 10 THEMEBEHENSHEB=1
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BEFHZ1EE MR M Ry . XAMFEENFEERTRAR L RAEH.
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= 1FRM FMPRENF B NEELRY LETRRB KA/ MRIE.

(Ax) > By) > (A*(x)—>B"(y)), z€X,yeY, (19)
HPFEQOXRNBEREHKERIE A-BREHIF"A—B", Wik B B/PHIKE R
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M(z,y) = (A(z) = B(y)) — (A" (z) > 1).
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(v) Gaines-Rescher £ 5% (Xcr s Ror)
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‘i 105 FMP B R-B=1® B HUTARLHE.
B (v =‘6VE {R,(A(x),B(y»)) N A" ()}, y€Y,. (13)

K E,={z€EX|A" (2)) <R(A(z),B{(y))}.
iR BB (o, RO HEE T, % & E, B,
(A* ()" = Ry (A(x),B(y)), B R (A(x),B(»)) + A* (2) £ 1,
M Ro(Ax), BOIRHA" (2)=0. X, % z€E, B ,R,(A(z),B(Y))+ A" (2)>1,F £
Ry (A(z),B(¥)) QA" (x) = Ry(A(x),B(»)) N A" (2).
B B BEAKXAD A, FMP REH R-B=18 B' B (13)RHKH.
Bit 2011 FMP RIBK R.-B=1® B HIUTARSLH:
B* (y) =IQ/E’{RLu<A(x),B(y)) + A (x)—1}), y€Y. 14)
Hip E,={zeX|A" ()Y <RL(Ax),B(y))}.
M BRI (Qu, R BIERTT A, ¥4 2 & E, B,
(A* (2)) 2 Ri.(A(@),B(¥)), RuL(A@),B(y)) + A (@) <1.
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R, (A(x), B(3))Qu.A* (2)=0V (R (A(z),B(3))+ A" () —1)=0.
N M z€E, B, RL () (YN F A (x)>1. W1,
R (A(x), B())IRuA" ()=Ru(Ax),B(y»)+A" (x)—1.
U LR AR Q2 THA, FMP REM RL-B= 18 B HQHKREH.
#it3 FMPRIBM R~ B=1HB HUTARAY:
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CRI A PRI R=Re. [HMIRAG R, €358 ¥ MBIM R P, WM R=Ry I R=R;.
R, RMNBEUATE WAL,
#it4 FMP BB Re-= 1 B BTG
B*(y) =V (A" () R, (A(z),B(y))}, yEY. (16)
FIRABIEENE, Y R=Rch, BE¥ K sup- x BHEH MK FMP [BEK Re.~ B CRI
BIBES Reo-B= 1 B—F XRALBE T EN, FEX A B PR R=Rc.. HRA 1K
B, 758 % AEM RS, H B R=Ry B R=Ry.
i 50 FMP A Re-B= 1 B TRAN:
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Ké E,=(z€X|A@<EW}.
iERE mEE 1 UURME 1,FMP M R-T= 1 f# B* A
B (y)= XX{RGR(A@ yB(1)) RarA* ()}

= ( é/E {1 Q@A (X)) V (zé/E {0 QerA™* (2D }))

=V {4A" (@)}

z€ E,

%F FMP [AEH R F1 Ry-B= 1 R, RATALUT 4.
BE 20 FMP RN R-B= 1% Bl FRAH:
B* () = V {R:(A), B3 A A (), y€Y, (18)
Hp E,={z€X|(A"(@))'VQ/2D<R(Alz),B(yN}.
EE3 FMPREMN R-BZ1 B HTRAH:
B'(y) =B A (V (A A AT @D, yE€ Y. a9

iER  AR{ESIMA,FMP FEIE R-B= 1 18 B HE—FAE, BAORMRKREN
M(z,y)=(A@)—>BG))—= (A" ()—+1)=A@) AB(WAA" (), z€EX,y€Y.

T,
(A(x) = B(y)) > (A* () > A(x) A B(y) A A*(2))
=A@) A B(y) AN A* (@) AN Alx) A B(y) A A" (o)
= A(x) A B(y) N A" (2) = M(z,y).
M,

(A(z) = B(y) = (A" (x) > B (y))
= (A(x) - B(y))—~ (A" (x) > \e/x{A(I) ABOBDAA @D

= M(x,y).
#—5,BRCELRY LAEBWE C<B HEME, IXMEM yEY HH8EH COI<B (1, H
FE €Y 5118 C(yo)<B* (3o). TR HTE 2.€ X, 18 C(y:)<A(xo) AB(y.) AA™ (z0).
PN
(A(z)>B(3,)) (A" (2,)>C(y0))=C ()< M{zosy,).
ERMIEATHARADLHK B HRE FMP BN Rv-BI= 1 &.
B2 WMNIFED,EH3PAHK FMP WEH R-B= | Y5 R CRI #1857 —

.
LA R B R G A AT F 49 Kleone HHBE T REY,
Ri(a,b)=d' Vb, a,bE[O,]]_
RARIE, HF R EBETFRu -
09 a+l)<1,
®K(a7b)= a a+b>1‘

BT R (O RORHEREX T WO, BAGF PORRY. B, REHFIET
H,FMP FIEER Re-BI = | fRME—FP7E, (HUARBEHEAEHE 1 AHMNE®R. AL, RITEUT
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EE4 FMPRIEH RAE=ZIH B HUTARXLH.
{1, A{A (@) V (A@) A BONHHY <L,
B’(y) —_ €X

0, Hbt.
iER h5IETH, QCORMNFEF R WEXMEN
M(z,y)= (A(@) > By)) - (A" (z) > 1)
=A@ —BGN' VA @) ViI=1, z€ X,yEY.

20>

T2
(A@—>B(y)—~(A* (2)=>B" (30 =(A@ AB (D) V ((A* (2))' VB* ().
F il QORXTH, EXEEMHEHERRY 1.
AT RHE M EME BT EAREE/N. B, h QORA MK B HRE FMP 68
B Re-B= T,

3 Z1HEEMERKE

MRS X THEFENRS, BiTMREAANARGRE. B . EENAER
HREMEEWBRERDER, XIHERAA TEENHAERNFE, XERIELERES
B3R,

EBXD WRYAMBHREFEC M TFRBEFMP BB —FEE B A" =AREB
B*=B,WHXHERN P-BRHEE.

R, REGEC®N: A BRERENE, L, FE X, 8 Alz)=1,84 P-BR
By ERIEREE.

EEMEHES T MA ABETHREAEED, AN EAER—FHEAHENT
REEAMER.

RATEHE, Zadeh B R,-B CRIBHEARREFRE Y, X AT WATF #1748 BHEK.

11 ®X=Y=[0,11,A@)=2,B(y3»=0,A"(x)=z,2E X,yEY.

B RAB=1IRETH

B’ (y)=36¥1'1]{1/\ Q—z))=1/2, y€[0,1].

MFZ IR RIMNAUT ML,

e85 (0,11, Qu, ROV BB A, M FMP [RE R-B= 1 HREERE .

{ERH PEE 1 ATH, FMP EEM R-B=1# B*i1A2)RS5H, B

B"(y)=l\e/x(R(A(x),B(y))®RA'(x)}, y€Y.

A =A% X EWIEMEHRE, TIEB" =B.

B MEAKNERTA, X TEMR z€X,

(A(x)—>B(y)—>(A@)—=B(y))=1.
F B*HB/ME, B'<B.
RZ, i EABOERATAR ST FER z€X,5€Y,
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A(@) B(y) = B(y) ®rA(x)
< B(y) = (A(x) — B(y)) QrA(2)
< B(y) —~ yx{A(x) — B(3)) RrA(2))

= B(y) > B~ (3.
PN
1=I\G/X{A(x))<3(y)~*3’(y).
X#EHW B(y)KB" (y), y€Y.
bR, R1B3 B =B.
B % RE{RoyRusRo,Reo )BT, FMP B R R-EI= 1 HLETRE L.
ks MESES MEMNEL, XRPEEMNXRTZIERERENSLEF LHE
EHE 5 MRHEc,
%t F RE {Ror»Rzs Ru) 1B T FMP [ R-B = | HRHERE, FUT LSRR,
B 6UY FMP MM Rex BI= 1 BB R P-ERER XENERCIA:
B(y) <Ié/5 {A(®)}, y€Y, @

HFPE,={z€X|A@)<B()}.
BR7 FMPREH R-BEZ1BREP-EREE, XENFHCPIN:
YiA@y =1, (22)

HP E,={(z€X|A@) AB(N>(A))' ' V1/2).
iER RA=AREEH 2,6 FMP Q8K R,-B =1 B HH UKL N, B
B"(y)= eVF {Rz(A(I),B(y))/\A*(I))’ yEY,

e F,={z€X|(A@))' V (1/2)<R(A(x),B(y))}.
B F, AR A, Y 2 €F, it R (A(x),B(y))=A(z) AB(y). Bt X (22)F &,
B (y)=V {A(x) AN BOWIAW@))Y V (1/2) < A(x) A B(y))}
= B(y) A (V {A@ A V (1/2) < R (A=), By
=B(y), ye€Y.
Bt , FMP RIEH R-B= | BEER P-BIRE .

BiE4 MFHLAERBHR-BZIHB =B XRA=Z 1 EEELREIF TR
T CRUE R, S50 1EH) 1 1, R COHFRL X IRHK G COHE R-HZ 1 HHEER
i 0B J ST | FAY: - S L o8

EE8 FMPRMEK Rv-B= 1 BREEREE.

i RA=ARREX EOEMSHE, Wb E® 3, et FMP BEH R-H= 1 #
B (19K A H, B

B (yd)=B(A (:\elx{ (A ANA (X)), y€EY.
TR,
B*(y)=BG) A (Ié/x(A(:c)})=B(y) , yE€Y.
Bj, B*=BH.
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M5 REZEHT R« EEMER T RETERENER, FEEHMXER Ry R
ARBER, BAHET R (0,1 EMRHARRZAMAR. XENEHEHEH. BT
Ry ERM= T Bk GRBI CRIEBOBR T BH S H M E RS, EEA R BB R 2
RN ZHE RN RR, L ASERABRE ERNTHETF Ry RN — B R YW,
RBMREMEH T ESMEMAET Ry WEEZ —E.

4 HXRE

B R —Fh B R RATR 0 SR B 5 A0 R Oy 8, O B4 RAE M HESRALA. 45
S8y CRIBBTBRFEFSAR, SUM= | B FEFFOL YT CRI Fik, A XEHY
—BEERRT FMP MERN = I BRAOTELAXRHEERERE, EHRTSRERE
LHEMAMIAERETHXNZ TEE. (4SBT T FMT BEN= I R RE
wRE.

AIEH L ERFSHTEZ 1 HERT CRIER. AT, EXRREMEMPULER= 1
FRAE CRIFEHTRMERTE, BRADNHEATRRR. FERE IRE-HRAFE
BB XTI, RIVE#— 2 3 R IT L.
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Full Implication Triple [ Algorithms and
Their Consistency in Fuzzy Reasoning

PEI Dao-wu'*?

(1. Dept. of Comp. Sci. & Engineering, Tongji University, Shanghai 200092, China;
2. Dept. of Math, , Yancheng Teachers’ College, Jiangsu 224002, China)

Abstract: Fuzzy reasoning is the mathematical and logical foundation of fuzzy control. How-
ever, the conventional CRI algorithms of fuzzy reasoning are short of solid logic foundation.
The full implication triple I algorithms proposed rccently efficiently improve CRI algo-
rithms. In this paper, computing formulas and consistency of the triple 1 algorithms are
studied generally, so that the most existing results are included as the special cases of the re-
sults given out here. Some new results are obtained with new ideas.

Key words: fuzzy logic; [uzzy rcasoning; fuzzy control; CRI algorithm; full implication

triple I algorithm; consistency.
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