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Robustness of Intuitionistic Fuzzy Inference
Reverse Triple | Methods Based on Similarity

JING-mei, HUI Xiao-jing, WANG-rong
(College of Mathematics and Computer Science ,Yan’ an University ,Yan’ an ,Shaanxi 716000, China)

Abstract: We combine reverse triple I methods with intuitionistic fuzzy set,and investigate intuitionistic fuzzy infer-
ence a — reverse triple I methods. The expression form and decomposition form of solutions of intuitionistic fuzzy inference
a — reverse triple I methods based on IFMP and IFMT problems are given. Then, similarity between intuitionistic fuzzy sets
are defined by biresiduum , the similarity of intuitionistic Lukasiewicz implication, intuitionistic Gddel implication , intuitionis-
tic Goguen implication, intuitionistic R, implication are provided, furthermore, their relationship are analysed. Finally, taking
similarity on intuitionistic fuzzy sets as perturbation parameters,robustness of intuitionistic fuzzy inferencea — reverse triple I
methods are discussed, in particular, for four kinds of residual implications, some results concerning robustness of intuitionis-

tic fuzzy inference a — reverse triple I methods are obtained.
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X1 B X RS MFRA={ <x,A4,(x),

A(x) >lxe Xt A X EREEHHIE HhA, (x) : X—
[0,1],4,(x) :X—[0,1],4,(x) A (x) 53 7FR X E1
KBRS AERB R, MH Ve e X,0<A,(x) +
A(x) <1 ¥R, Yo e XA, (x) +A,(x) =1, 0 B BEAR
WILE A IR AL BRI 4E.

EX2 B XY AR EA XY BRI A
B AL Z 800 I R IFS(X) ,IFS(Y).

ASIFS=1{(t, /) lt,fe[0,1],0<t+f<1},EX
IFS B —"MRFRAE<WT:

a,BelFS,a=(a,,a,),B=(b,b),a<B Y HIL
Ma <b ,a,=b,,aNB=(a, Nb,,a,Vb,),a\NB="(aq,
Ab,,a, Vb)) ,a' =(a,,a,) ,H/NC0" =(0,1),FHKIC
17 =(1,0), BARATH0, (IFS, <) 254 W57 FLAk.

AR, A(x) = (A, (2),A4,(x)),B(y) =
(B,(y),B,(y)), A" (x) = (A (x),A] (x)),B" (y) =
(B (y),B (y)),A (x) =1-A(x),B (y)=1-
B(y),A”(x) =1-A (x),B",(y) =1 =B/ (y),Hr
A (x) A (x) A (x) A ()52 X ERYEERIZE, B, (y),
B.(y),B (y),B; (y)5& Y EHIBLE.
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(2)a—,B=((a,—b) N((1 —a,)—>(1-b,)),1
-(1=-a,)—(1-b,)).
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(4) EEEEHE R, B0 R AL = fir e
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((1=b,)Va,,b,AN(1-a,)),
a,<b, b, >a,
((1=a,)Vb,,0),
a, >b, ,b,<a,
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w2 WX RAEEES e X—[0,1]4E
A BRI ) ¢
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2)a=(a—.B)—.B

R (D) VyelfS,a®.B=yoa=p—.y HpB
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Q) HOCHFFEIH,a = (a— . B)—, Boa®, (a
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WMoz Wt a = a—, (B—,B) THAL.
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elFS, %5 A" (x) 2 IFS(X) FXt—Y x e X,y e Y #{i# /&
(1) W/ NESERBRI S, PR AT (x) 2 IFMT 0] 8 (1
B EIHERE o — 2] = 1 BIE .
EE4 K(®.,—.) & IFS L1k,
HYy=z 0 ,2®Q) .y =z0x =y—, 2, ] IFMT [R}8 ) B
WRMHER o - e = TR RN A" (x) A RR N
W
AT (x) =V | (e (A(x) =, B(y)) > B (1) | weX
IERR W A7 (o) BRIRA G| B2 [/, Ve X,y
eV,
(A" (x)—>.B" (y))—. (A(x)—>_.B(y))
=(((a—, (A(x)—>.B(y)))
—. B (y))—.B (y))—.(A(x)—_.B(y))
=(a—>, (A(x) >, B(y)))—, (A(x) >, B(y)) =«
=«
MTTAT RN A (2) W R (1) R AEAE D(x) e IFS
(X)), #1715 D(x) W (1) , M VYxeX,yeV, H(D(x)
—. B (y))—, (A(x)— ,B(y)) =Za fHM7. B D(x)
=(a—, (A(x)— . B(y)))—,B" (y). A, A" (x) <
D(x). FTLA AT (x) 2 IFMT 0] @R B S M HERE o - 2
] = T3 0 .
HiL2 W(®.,—. )& IFS FERIERX A
(w) =(A (x),A (x)),a = (a,,a,) , ] TEMT [a1] i ()
WRMIHEIE @ - S = TR A7 (2) AT A0 T
A (%) =)\E/Y%(((alﬁ((A,(x)HB,(y)) N(A_ (%) —
B (y))))N(-(1-4_(x)>B_ (y))O
a,)) =B (y)) N(1 - (B (y)! ((1 -
A (x)—>B"(y))Oa,))) | ,xeX.

Af(x) = ATB (y) 7 ((1=A_(x) =B (y)) ! a)) 1,

eY

xeX.
4 EIREMEEIRAELLE

EX 6 WX RREEES,—, & IFS Fliss:
Y HE = AR, iSRRI B Ew, YV (a,,
a,),(b,,b,) elFS,(a,,a,)<, (b, ,b,) =((a,,a,)—,
(b,0,)) N((by,b,)—. (a;,a,)). WFK—, A (a,,
ay) , (b, ,b,) [ E 3R AR

5133 e, 25— MR ERIER, Y (a,,
a,),(b,,b,),(c ;) ,(d,,dy) e IFS, W R iEPE B AT -

(1) ((ay,a,) <, (b,0,))®. ((e;,0,) . (dy,
d,))<((a;,a,)®. (¢,¢,)) . ((b,b,)®. (d,,
d,))).

(2) ((ay,a,) <, (b,0,))®. ((¢),¢,) . (d,
d,)) <((a;,a,) >, (¢,¢,)) <. ((b,b,)—. (d,

ERR (1) 5 (2) WL, T m B X (1) #47
IEBH.
Al-a,=a, ,1-b,=b, ,1-¢,=¢, ,1-d,=4d,,
B 4, 3 2 N 1 A
(1) ((ay,a,) <, (b,0,))®. ((¢),¢,) . (d,,
d,))
=(((a,,a,)—, (b;,b,)) N((b,,b,)— . (a,,a,)))
®. (((e;,0,)—. (d,,dy)) N((d,,dy)—, (¢;,6,)))
=(((a,—>b)) N(a; —b; ), 1 —a; —b, ) N((b,—a,)
N(by —ay )1 =b; —a, )®. (((e;—d,)
A(e, =>d, ), 1 —¢c, —>d;, ) N ((d,—¢,) N (d; —
¢, ), 1 =d, —¢c,))
=((a,—b,) AN(a, —b, ) N (by—a,) A (b, —a, ), (1
—a, =b, )V (1-b,—a,))®. ((¢,—d,)
A(e, =>d, ) N(d,—c¢;) N(dy —¢, ), (1 —¢c, —d, )
V(1-d,—ec,))
=(((a, b)) A (a; b)) @((e;>d) N (e, <
dy, )),(1-a; <b, )D(1 -¢c, <d,))
< (((a,®c;) < (b,®d,)) N(a;, ®c; ) (b, ®d, )),
1 -(a, ®c, ) (b, ®d, ))
=(a,®c,,1 —a, Rc, )<, (b,®d,,1 -b, ®d, )
=((a,,a,)®. (¢;,¢,) ), ((b,b,)®. (d,,d,))
5134 X 2ESES, VA(x), A (x) elFS
(X))
(DALY >, (AN ()2 A (A(x) o A
(x)).
() (VA()) o (VA () 2 A (A(x) > A
(x)).
UERA 553 3 2l
EXT B—, & IFS ERFRIAR HIEEWE T,
o EHo MR EEICH AR, YA,A" e IFS(X),S”
(A4 = A (Ao A7) = A ((Alx) = A"(x))
N(A (w) =, A(x) ) WIFR Sy A, AR AR
EES VAN elFS(X),—, ,—. R IFS 1Y
LR RRM AW T, 5 Ao, A'<A—>, A,
ﬁA'—»,‘lASA'—»*ZA E ST, )
(1)S; (A,A") <SS, (AA")<S; (A,A").
(2)S; (AA") <S8, (AA")<S; (A,A").
iERH (1)%A=(a,,a,),A"=(b,,b,) eIFS(X),
i 1 Al
(i)Y a <b ,b,<a, Hﬂ’,ﬁ(a,,az)ﬁw(b,,bz)
= (a,a) . (bby) = (ar,a)—. (b,by) = (1,
0).



o2 M S FET AL A B RO B 1) = T S5 A & Bt 269

(ﬂ)%‘%gbl’bz >a, Ej"(alaaz)_’*c(bl’bz) =
1-b, b,-a,

l-a,”1-a,

(1_bz’bz)7(“1’(1/2)4}*60(1)171)2):( )’
(alaaz)_’*,‘(bl’bz) =((1 - a +b1)/\(1 _a2+b2),b2

~a,).

TARATHI,
1-b 1-b -
O(1-b,) - : =b5)(a)
1 -a, 1-a,
1-b
<:>(1_b2)$ 2-
l- 2
1-b 1-b,)-(1- b)(1-
2—(1—(ll+b1)=( z) ( a, + 1)( (12)
1-a, 1-a,
<(1—a2)—(1—a1+b1)(1—a2)
= l1-a,
® =a, -b, <0
1_b2_(1_a +b) _(l_bz)_(l _a2+b2)(1 _az)
1-a, T 1-a,
<(1_a2)_(1_a2+b2>(1_a2)
= l-a,
=a, -0,<0
JULIRLEV P R Sl W S R
1 -a, 1-a,

1-b, 1-b, 1-b
Pe— 2N —2<(1-a,+b)A(1l-a,+b,).

l-a, 1-a, 1-a,

=4

1-b
MO %I,1 b, < 2<(l-a, +b,) A (1 -a,
2

-a
b, —a,
1 -a,
(b ob) < (ayya) —. (b,b) < (ayyan) . (b,
b,).

SR T (D) M e, >b,,b,<a,,(IV) % a, >b,,
b, > a, , BAEFERFH],
(arsa) = (bb) < (ara)—. (b,b,) <(a,,a,)
H*L(b1 ,by).

B AT AL (b, b)) —. (a,,a,) < (b,
b) . (ay,a,) < (b b) . (a,,ay). 0 S; (4,47)
<S.,(A,A")<S; (A,A")

(2) 5 (1) IEHIZRM. 52 |,

+b,). FIBLAT A, b, =

M (a,,a,) =(0.4,0.6),(b,,b,) =(0.5,0.5),5S,,

(A,A") =(0.8,0)=S. (A,A") =(0.5,0).

FEHL(a, ,a,) = (0.4,0.5),(b,,b,) =(0.1,0.8),
S:(A,A") =(0.25,0)<S. (A,A") =(0.6,0).

AR, S, (A7) 5 S (A,A) R Touk HoBR /N .

=b, - a,. }ﬂﬂ(al,az)ﬁw

5 ETHUENEREMEERRED=Z1EE

FE=%zL\d

EXS8 & XEAEEER,S HAA B A,
A'elFS(X),5elFS,VxeX,

ST(AAY) = N (A(x) > A'(x)) =8
MFRA'S A MRS - HEM,iL A=, (§)A. Hh]iF
UL AR A — 1T -5 B

EIE6 BB Rt EH 3 4 IFMP(A,
B,AT) FUIFMP (A", B' A" ") [A] B BRI o -
=T BRI R, S,,8,,8, e IFS, # A=, (8,)A",B
=,(8,)B", A" = _(8)A"" .

B'=,(6®.6,8.6,)B"'
WERR g 33,4 WA,
ST(BT,B) = A(B"(y)<.B"(¥))
= ANAIAT (D). (. (Alx)—,
B(y))) o (AAT(0)®, (a—,
(A'(x)—.B'(y))) 1))
= AN (D)@, (e, (Alx) =,
B(y))))<. (AT (0)®, (a—,
(A'"(x)—>.B"(y)))))
= AN () A7 () ®. ((aer,
a)®, ((A(x)—,B(y))
< (A(x)—.B'(¥)))))
= AN (). A7(0) .
((A(x) < A" (%)) ®. (B(y)
<, B'(y)))
=6®.6,8.96;

BB =,(6®.6,8.8)8"'

EET AT AT SR ER 4 245 A TFMT (A,
B,B" ) FIIFMT(A',B",B"") [a] 1 () B o BRI 43 o -
=T BRI, S,,8,,8, e IFS, # A=, (8,)A",B
=.,(8,)B",B"=,(8,)B""N:

A"= (6®.6,.8,)A"

UERR  H5# 3,4, 01 %0,
ST(AT AT = A(AT (x) o, A7 (2))

= ACCV H(a=, (A(x) = B(y)))—.
B (y) 1), (Vilam, (A(x)—,
B'(y)))—.B""(y)}))

=z AN (e, (A(x) =, B(y) ) —.
B (y))<, ((a—, (A (x)—,
B'(y)))—.B""(y)))

= AN (e, a)®, ((A(x)—,
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B(y)) <« . (A'(x)—,B'(y)))
®. (B (y)<.B "(y)))
=z AN (a0 a)®. (A(x) <,
A(x))®. (B(y)<.B'(y))
®. (B (y).B " (y)))
26,.6,8.0;
A" =.(6®.6,8.6)4""
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BROIHERE o — Sz 1i) = 153030k oA HH IR A0 5 R .
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1, E B 6 FATT AT LLAG 2] TFMP [ 85 f 3 T 0 Fof i DL 59
ARIIZEA R B A A P o - B ti) = 1 SRR — 2
LSS L.
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+6,0,0,)B"'
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