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Fuzzy Inference Method Based on Interval-Valued Similarity Measure
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Abstract: The basic models of fuzzy reasoning are fuzzy modus ponens and fuzzy modus tollens. The paper studies
the problems of interval-valued fuzzy modus ponens and interval-valued fuzzy modus tollens at the level of interval-valued
fuzzy sets, and propose fuzzy reasoning algorithms based on interval-valued similarity measure. Based on the interval-val-
ued residuated implication induced by left-continuous interval-valued f-representable triangular norm, the interval-valued
similarity measure is given. The fuzzy reasoning algorithms based on interval-valued similarity are further studied, and the
representation of the algorithm solutions are given. Meanwhile, the fuzzy reasoning algorithms based on interval-valued
similarity are proved to be reductive. Finally, the generalized fuzzy reasoning algorithms based on interval-valued similarity

measure are studied. The fuzzy reasoning algorithms based on interval-valued similarity measure can be applied to the fields
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of pattern recognition and multi-attribute decision-making.
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FIER T, . 5 00 DX R {ELAR A 2 108, UK figf PP Ji) 5t
) 35 DX TRIELAF RURE () RSOR 4 BT A A
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ST, 505 (AR SR A VT [
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TERHZEUE B L.
EN 122 XA R Al FMP 5] 850 8, i
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fiffe VT [ 5 118 5 DX [ R AL A R 4 03 v 2 L
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B(y)> B (y)

= S}:g Ty 1, (Tr. 1, (R 7, (A(x), B(y)),
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Z TTI.Tz (TTl,TZ (R 1.1, (A(xy), B(y)).

S(A* (39), A(x,))): A (o))

=Ty o Ty o Ry (11 1, BO). S L[ D) [, 1)

=Ty o Ty p Ry o (01 1L BO) [ D)1 1)

=B()
p B(y)<LlB* W<.B(), fr LAl 15 B =B, HI 3R fi FMP
[F) AT ) i DX /0 AH DL 8 0 A A0 4 B SR E BT b
JEE

(2) & B"(»)=B(y), HAFFEIL K py e ¥, i 15
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S(B(»), B* (). A(x))

= LITTl,TZ (TT]‘TZ (RTI,TZ (A(x), B(y, )

S(B(y9) B (v, ), A(x))

=Ty o Ty y Ry p (AGO.[L 1D, (L 1 [1, 1), AGY)

=Ty 1,(Tr 7, (Ry 7, (A(x). [1, 1]). [1, 1]), A(x))

=A(x)
BPA(x) <, A" (x)<  A(x), FTLLA =4, BISRf# FMT 5] 8 1)

S T DX TR] EL AR L BE Ao 58 M0 9 2530 3 AT b SR b
HEEE.

B 1 B 2 S X - T 3RO = AR
Ty r,(la.ay)[b,. b, D=[T\(a,b,).T,(a,,b,)] i% 5 1Y
R 4 W Ry ([a.b).[c.dD=[R, (a,0) AR, (b, d). R, (b.d)].
M T, =T,,T,=TsMF, R ILZ 1, 235 FH X [ {E T
24 0R A3 5 DX TR AR DLISE (AR 4 B AR5 SR i P[]
LR AE RN 2 fros

R1 4.4 BHEIE

Xy X2 X3
A [0.49,0.70] [0.44,0.62] [0.51,0.73]
A [0.15,0.40] [0.30,0.55] [0.10,0.35]
Y V2 V3
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B T BB T DX MEL - T 7 = A1 I K500 ARy Hf LA 1
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PRREL S, M5 A — G0N I 22 5 30 25
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£, B. BRI Y ERYIX MEEISE  B™, B” 43 5| HH 3
1 45 H SR A PP [a) 5035 T X [0 {1 AR R0 A0 AR i 54
W, 2R S(4,4)> [ay, b, ], S(B.B')2,[a,.b,],
S, 47 > las, by s, B 2T\ (ay,ay,a;, a5, a5),
T,(,,b,,b,,b;,b, )],;H\:':P[al,bl Llay. b, 1, [as. b5 ]e L.
iERA HERR 1 MeAnii2,
S(B",B" )= inf /; (B",B")
= inf fr(sup T 7, (T, 1, (Ry, 7, (AC0). B(y)). S(A” (x), A(x))),
A (x)), sup Ty, (Tr,r,(Ry, 1, (4'(x). B'(»), S(4" (x),

A'()).A" ()



£

> inf inf £,(T; (4" (0 S(" (0. A Ry, 1, (AG). BOY)
Ty (A (0. S(A" (60,4 (). Ry, 1, (4 (x), B (7))
> inf inf Ty o (f7(A4" (). A" (). fr(S(A" (). AG).
S(A" (1) A .1 (R ;1. (ACK). B Ry, 1. (4 (x). B ()
> inf inf Ty o (fy(A4" (). A" (). Ty p, (fr (A" (0). 4" ().

Sr(AC)A™ QN Ty, 7, (fr(A), 4 (). /7 (B(y). B (»))
ZLITT]‘TZ (lay.b,1.[ay. b, ). [a,.b,]. [as, by 1. [a;. b5 ])
=[T\(ay,a,,a5,a5,a;). T, (b, by, by, by, by )] UEHE

WL B AL A AR bR XA R
£, B, B IEICH Y B IXIRMERNILSE , B”, B 73l h 2
1475 Hh SR i FMUP [ 850 1) 55 7 DX ] (AR BLRE P AR #:
PERE N R, W R A=A.B=B', S(4".4")> [a.b],
S(B",B")> [T, (a,a), T, (b,b)], H:H1 ,[a, b]e L.

EE4 WAL R X WX R
B.B'.B",B" ZiIl Y L X MBI 47, A" 53 g
B2 255 SR A FMT o] 20RE T DX I (R L E o RS RY) 4 34
PR e 2R S(4,4)2 yla,.b, 1. S(B,B")> [a,,b,],
S(B",B")>,[as,b; L, M S(4™, 4" ) > [T\ (a,.a,,a,.a,.a5),
T, (b, by, by, by, b)), i [ay, b, ], [a,, b, [a5, by e L.

WL 2 W AA W X bRy X ] R
B,B'.B",B" JE I Y b XA fE AW , 47, 47 53 5 th
FE T2 45 HH SR A FMIT (0] 85 ) 5 7 IXC TR A AL (A
W BRSO IL 1A, iR A=A, B=B", S(B".B")> ,[a.b].
M S(A",4")> ,[a.b], HH[a, ble L.

HsE 2] 3 S BE 4 0] LU SR A FMP [R]85 FMT
[F) 250 Py 5 T DX [ (P ASAB 41 LR 0 i A ARLBLEE S(BT. B™)
ST, AT BORT I I = A R T, K A
TR, i A ARBLEE 4T SR8, DT A F) A L2
SUBRR, IV AR 4 AERLRE DG T IXC I 1 = Y S B i e

B2 B e 3% 2 XA E - 1] R ORI R
Ty, 1, ([a).a,).[b,,b,D=IT, (a,,b,), T, (a5, b,)] iF5 T K H
ARG Ry g ([a,b].[c,dD=[R, (@, c) AR, (b.d), R, (b, d)],
3 90 AN TR) 1) DX ) fE - i) SRR = MR T,
(T,=T,, T2:TGD)’ T(Tlsz)z(leTGa’Tz:TG)%D[ZI‘ET”EZ'
ATE R I T, L Ty g, 555076 5 10 A 20
R(Tl,Tz)l(RlzRL’ RQZRGU)ﬂ]R(Tl.TZ)Z(Rl:RGUszzRG)’ e
SRR DL 3, 1) P DX ] (R AR F AR B oK i
FMP [0 81 f# B", B” I3 4.

& 3BHR R A, A=4',B=B",5,(4",4")=[0.16.0.40]
i, S, (B",B")=[0.00,0.33]; S, (4", 4" )=[0.15,0.40] i} ,

3 7L T DX TR R L AR 4 H A5k 2743
R3 A4.4.4",4" B, B'RIEIE
Xy Xy
A [0.49,0.70] A [0.49,0.70]
A" [0.15,0.40] A" [0.95,0.99]
Y1 Yo
B [0.51,0.74] B [0.51,0.74]

F4 REERMNESEMERERNEL . B

> T
R .1, [0.00,0.23] [0.49,0.70]
Ry 1), [0.02,0.40] [0.49,0.74]

S,(B",B")=[0.02,0.40]. Hy LAl 13, f# (AL S(B™,B™)
5K E -] Ron = AT, REML, Y
T ST r,) FHENRAOAIEE S, (BT, B™ )< .S, (B",B™),
B R DG XD = A v 5 e i 1

5 ETFXEEHEUERNT IRMERE X

TEATT 3568 FMP FFMT 3T X Ja] {5 AR AL 2 A
I SOBTREER O LA I BRI R B L

EX 14 KA FMP [ 8504 56 F X R EARLEE 9 )
SCRERY) i 2L 5 2

Ry 1 (Ry 1 (A(X), BO)). Ry 1 (S(A" (%),

AL, Ry, 7 (A (x), B ()= ,[a. b]
YFEEN xeXye Y, M15320(5) B sl Yy L
e/ N X TRIELA 4 BT, Bk N SR i FMIP 7] B8 11 35 F (X
T (LR 1 T SRR 4 BB 1Y)

TEX 15 KA FMT [n) B S DX TR EAR B )
SURSTHHE B

Ry 1 (R, 1 (A(x), B, Ry 1. (S(B™ (»),

B Ry 1, (A(x). A" (x))> ,,[a, b]
TR x e Xy e Y 45 17 gl X A9
KA DX A A A A7, Bk R R A FMT ] B30 11 32k X ]
(EAFMRLEE B SCABERY) i FHLAR T A i

FEIRS KA FMP [R]85 XA AR LR
SCRRHE B TS 1 N
By 0= sup Ty 5 (Tr, 5, (T, 1, (1@ B} Ry, 7, (AC). BO)):

S(A" (x), A(x))), 4" (x)),y € Y (7)

IR ESCUEW B, 2 Y X A AR S T
Bl xeXyeY B G) ML, miXDH: T, .
(Ty.1,(Tr, 7, ([@,b). Ry, 1 (A(x), B(x))), S(A" (x), A(x))), 4" (x)
<, Bl (), B R, 2 DX TEME TR A 2106, T DAL T,
(T, 7, ([ b), Ry, 1 (A(x), B, S(A" (x), Ax) < Ry o,
(A" () By ) Ty p, ([a-DL R, 1 (A(x), BO)S iRy 1.

(5)

(6)
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(S(A* (x), A(x)), RT,,TZ (A* (), B[*a. 5] 62))] RT‘ T, (R 7,.T, (A(x),
B, Ry 1 (S(A" (x), A(x)), Ry, 7. (A (x), By, y ()P, [a, b)
K E) B, AR (5) B Y 1 RN K
(BRI EE . (B CRAHAR N (5) BT Y AR X )
ORORISE B0 R, I (A 200 )
Ry . (A(X), BO)S 2Ry 1. ([a, b], Ry 1 (S(A™ (x), A(x))s
Ry o (A4 (x). CM),
Ty o (T 1 ([a: DL R 1 (A(x), B()), S(A" (x), A(x)))
<pR; (47 (%), CY))s
Ty 1 (Tr . (Ty p, ([, ), Ry (A(x), B(y))), S(A” (x), A(x)),
A" ()< .C(»)
JRT, L, B, < C, BB, , 2SR A FMP ) B 26 11X
[AELAFRLRE A T SCRSEASHE BR A A M . TIEEE
EHR6 SR FMT [n] B % 3 T DX (AR BLEE 1)
SRR TL A iR
A[*a,b] ()= Sug Ty 7, (T, 7, (Tr, 7, ([a. b]. Ry, 7 (A(x). B(y))),

S(B(y). B (»).A(x)).(x € X) (8)
UEPIZEML T 2L S.

6 it

AR SC Y — T A XA (EASEAN] 4 A AR ADLEE 3, AOF
FEHE T I DX A] {E A ADURE (B 4 B0 hig 2 T IX
TEI] (LT BA P RERY] F JHL 30 3 A AR S o SRR 1 1
DX 1] {ELR ARLRE A9 B 4 B0 31 HAT i Sk e W] T 8%
LR B REE , W5 3R T DX IR ELAR BLBE G ) SCARSEAS) #f 2t
B JFE )T SCIX T {EASOR #f BE AR 1 it 9 R e X

TEFE— L HYWFFE 22 a0RE 3 T X ] (R L2 A
0 TR V5 A A RSRS8O ME SR, s S DX TR] (B AR DL 32
PSR BE A 0 A2 A AR A, O L L 25 g DR 5K
UASIRSEARRERAS i
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