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Abstract: A method based on grey incidence analysis and MYCIN uncertainty factor is proposed for decision-making
problems with the attribute values of corresponding alternatives in the form of intuitionistic fuzzy numbers. According to the
score function of intuitionistic fuzzy numbers, the MYCIN certainty factors of different alternatives in different indices are
obtained. And the trust degrees of different indices are determined by using the grey incidence analysis. Then, the certainty
factor fusion method in different indices is deduced to get the optimal alternative. It is proved that the fusion method satisfies
the commutative law and the associative law. And the best alternative is obtained by using the proposed method. The problem
of computational complexity and synthetic instability is solved while combining D-S theory and decision-making.
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S HERLIT IR N H].

BE AL Gt v 5 T718 LA K D-S GRS P8 5 ok 5 b
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1) S0l 397 P T A 41 L ) DRI AT )
FOTE SR, 8T A7 (A H 3 O A &5 A
BN A YL RLFE AN Wb 788 B4 B S A T
L,

2) FEM T D-SEfe HE Bk SRR TS T A R b
T A 58 o v SR K 1 0 AN s 5 s LA
ANKEE T I R (1) S5

3) $ MYCIN AN & D55~ 55 2K € 5 B 7 2 A1 &5
B, RIS, 4 T K (R G PR K N
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2 PO SRR

EX TPEEEE) X & MR Eivi,

X ER—ANESBIAE N

A= {{z,ua(z),va(z))|z € X}.
Torbt: g () loa (o) 4300 X 6% 2 BT X 3%
JEERAEREE, ua : X —[0,1], va : X —[0,1], H
WL M0 Swua(z) +va(z) <1,z e X, WK ma(z)
=1-ua(z)—va(z) K- X HUR o J&T ARNBKIL.

—ANEREMIAE A, HR R ua(2), SRR E
va(x) MG PE ma(x) 53 MR RN Gz J8 T H AR
BIAE AT SRR RO S I 3 R R . 8,

B IR A = {(2,0.5,0.3) |z € X}, BN H: )8
Eua(z) =05, EREE va(z) =03, MBIE ma(2) =
0.2, MIFRIRA % o J& T H B 5 A IR0 0.5, A
J& T B AR A A IIFE B R 0.3, BEAS SCRF AN SO)
(P S AR BE A 0.2, B m] BB RE: R EE R
50%, 5T 52 30%, FERLEE K 20%.

Xz BT ANFEE S EREEIA
HCIAT XS (ua(z), va(x)) B B BORIE. 7T LUK
X B ESERIE A GES R E RSB S, D
M IFS(X).

B 2 @ PE 3R FR) Y3k il 8, A m A TAT 7 &
X1, X0, X, n DV EEAR I, Lo, -+ Ly, AT IR
X; TEVEN TR 1 S VA E e B 5 d,;, 7331
BB E D= (dij)mxn-

EX 2B X FHEBEE o = (ua(z),va(2)),
X S(a)=ua(z)—valz) A a5k E, Hd S(a)
e[-1,1].

Chen 55 NPT 1994 47 1 4 51 8F 71 7 s 4, 3L
BOUE SRR 5 RON TR FE I ZE 8. R s 15 S FE
TR, OB, X 5 AT B0 AR AH AT R )
M S(a) = -1, RoRTEA R ET ;M S(a) =11,
FORERIRALIT ;M S (o) = 0, Fon LS
5 SO FEFE AR ).

W d 43 ek EnT DU L BB Y SR AR BE D =
(dij ) mxn FA AT BREFEFE S = (5 mxcn-

FEX U0 R BENLAL 5, e ks BEAL
A&, M CF(h/e) =MB(h/e)—MD(h/e) J MYCIN /A

e e 1, e
P(h/e)V P(h) — P(h)

MB(h/e) = { 1= P(h) » PR) # 13
1, P(h) = 1.
P(h) — P(h/e) A P(h) ,
MD(h/e) = P(h)  P(h) #0;
1, P(h) =0,

CF(h/e) F7R 2k e 15 58 K FLIN, BRI h 4 3T
(IR AT, B EA [—1, 1),

5, 2 CF(h/e) = 1, RonE hfEiF s e
FOHEL 4 CF(h/e)=—1, Fa B h 7EIFHR e T
fi; 2 CF(h/e) =0, XonfRI h fEIEHE e T2 2A
REffiE.

ASCHG PSR R G AR bR A 3 5 07 S48 R 43 S0
AR BAA R X

T AT 23 R BN MY CIN AN 5 PR 1-, AT A
RIS ARF AL, MO CF (b /e) =d;;, 3t
T CF (hy/ej) RoRAESRR I; N7 % X, WA TT M
TEATJE. AR, 2AAEHE e B e N ITHT, BI S0 e 4
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AN 8 U, 4 CF(e) RoREHE e PIE AT, BUE TG
& [—1,1]. CF(e) MMEMBR R UEYE e R ) {5 12 B2 ik
. R, CF(e) =1 RoRiEd e HE, CF(e)=—1%
ANUEE e MR,
EX 4
AN 52 R 7
SN 8 PR - R AEAE H BLEE e, 177 TE 5 e (1
f5AEIE R CF(e) AT, SHE B b A B G AT,
A EAR B 5 T € 7, 20056 SR AR A IE
I (Fabr) I; AT {5 BE CF(ey). N TR BEANIESE (3R
BR) I RIS B CF (ej), 1=1,2,--- ,n, "RHK G R
G2 I KB CIRBT 5 1%, BT S8 SRARFR AR AN 15
T bR AN A R TR B 7 92 AR A 532 o 1 490, 37 A
EHE, BR b, R FR bR AR At HR b
NS G N N AR S S S WL IR 2 i A IR il
R T 0k, PR bR B AN AR 2R
WAL HIE S = (8ij)mxn, 2

S; = %ZSW 1=1,2,--- ,m.
j=1
EX ST J8bR 1 1) g YA B
1 1 & 1/q
DOI(I;) = — {Z(Tz‘j)q}

i=1

4 CFr(h/e)=CF(h/e) - CF(e) N IF

=

mjn|s,-j _§i| + Cmax|sij — §i|
i i

Tij = s

[8ij = Bil + Cmax|si; —5il

i=1,2---,m,j=1,2---,n

N IKEIEIRIKE, — M4 (=0.5.

I e S5 Ch 3 4y HEROR, 1% R BRI R
B ANK H] Hamming 2525, X g = 2) A LA 245 R 1
A 5 CF(e;) =1 — DOI(L;), j=1,2--- ,n. XFE
fERT LA 207 2 X, AE&HRRR 1; N B2 UA & K1

CFr(hi/ej) =CF(hi/e;) - CF(e;) =
si; - (1 — DOI(I;)). (1)

AR R SR, BT N RAE A RIFE bR GIE
) N AN E AT L. R g RS
T

EX 6 FRHF :[0,00)—[—1,1], Wi2: 1)
F(0)=—1,F(c0) =1, F(x) &% IHHEN; 2) F(1/z) =
—F(z). R F R4 ek 8

FEX TN E A N R EL F () A JCRREL f
R F(z-y)=f(F(z), F(y)), WFER FAaf & B A sk

EE1 e Mey kT h AAZFAFISLH, F

JE T LA IR AR ek 2, ) - .
e, e
CFr(h/er,es) = F(M)
SEANE KT A ek, BIAPAE R f 2 [-1,1)% —
[—1,1], 1 CFr(h/e1, e2) = f(CEp(h/er), CEp(h/es)).
WERH IR F TR
CFr(h/ey,eq) =
F(P(el/ﬁ) . P(ez/ﬁ))
P(er/h) P(ez/h)

P(ey/h) P(ea/h)
f(F<p(el/E))’F(P(eg/E)>)

f(CFr(h/e1), CEr(h/e2)).

N _ Fi(z) + Fily) o s

A pR B, TR TETE & s 2
o CFT(h/el) + CFT(h/eg)
CEr(h/ere2) = T aF, th/er) - CFr(hjes)
EHE2 fFAINIEES A S G LU
i

1) CFr(h/e1,e2)=CFr(h/es, eq), BIAT Hifdt;

2) CFT(h/(el,eg),eg) = CFT(h/61,<62,63)), E[]
EAREg e

kB

g

1) AZ e
CFT(h/el,eg) =
CFT(h/el) =+ CFT(h/BQ)
1+ CFr(h/er) - CFr(h/es)
CFT(h/ez) + CFT(h/el)
1+ CFT(h/eg) . CFT(h/el)
CFT(h/eg,el).
2) G
CFT(h/(el, 62), 63) =
CFr(h/e1, es) + CFr(h/es)

1+ CFT(h/el, 62) . CFT<h/€3)
CFT(h/el) + CFT(h/€2>
I 5 CFr(hjer) CFr(hjey) ~ O rih/es)
CFT(h/el) +CFT(h/62)
1+ CFT(h/el) . CFT(h/ez)
CFr(h/e1) + CFr(h/ez) + CFr(h/es)+
1+ CFr(h/e1) - CFr(h/es) + CFr(h/es)-
CFT(h/el) . CFT(h/eg) . CFT(h/eg)
CFr(h/es) + CFr(h/e1) - CFr(h/es)’
CFT(h/eh (62, 63)) =
CFr(h/e1) + CFrp(h/es,e3)
1 + CFT(h/Cl) . CFT(h/GQ, 63) o
CFT(h/eg) + CFT(h/eg)
1+ CFT(h/eg) . CFT(h/63>
CFr(h/e2) + CEr(h/es)
1+ CFT(h/eg) . CFT(h/eg)

1+

-CFr(h/es)

CFT(h/el) +

1+ CFr(h/er) -
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CFr(hfer) + CFr(h/es) + CFr(hfes)t
1+ CFr(h/e1) - CFr(h/es) + CFr(h/es)-
CFr(h/er) - CFp(h/es) - CPp(h/es)
CFr(h/e3) + CFr(h/er) - CEr(h/es)’
JITBA CF7(h/(e1,e2),e3) =CFr(h/e1, (e2,e3)). (I
i1 Feen, e NRT R AR SN
SEH, W CFp(h/er, ea, - em) = f(CFr(h/er,ea, -+ -,
em—1), CFr(h/em)), Bl
CFr(h/er,eo, - ,em) =

CFr(h/e1,e2, -+ em—1) + CFr(h/em) )

1+ CFr(h/er, ez, ,em—1)  CFr(h/em)

HEIS TR T 2 40UEHE N SR E B 11
GOV ATLLE B, SEFUANE BT AE 2 AU T 1
AT RA A S TR 1, 5 m AMIEPR TRl e 2 L
m KI5

Zx EPTR, RIS 25T K O 73 AT F MY CIN
AN DAL ) LSO TR SR T R R T

Step 1: H34 BB A DL S AR B D A 2 iR A
A5 20 7 R E S,
Step 2: M4 10 43 bR B FE S 75 3 MY CIN A Hff
I, I I3
X, (0.3,0.5) (0.6,0.3) (0.6,0.4
X, (0.7,0.3) (0.5,0.3) (0.7,0.2
X3 (0.4,0.3) (0.7,0.2) (0.5,0.4
Xy (0.6,0.2) (0.5,0.4) (0.7,0.2
X5 (0.5,0.3) (0.3, 05> (0.6,0.3
SSRGS S o I TR T /s W S S R T
53 BRI R
[ 02 03 02 0.6 —0.1 0.2
04 02 0506 01 03
S=101 05 0103 01 0.1
04 01 0501 01 04
0.2 —02 03 04 04 0.3

MR 4 BB S, 9 5 MYCIN A 5% A 7
S
[ 02 03 02 06 —0.1 0.2
04 02 0506 01 03
CF=| 01 05 0103 01 0.1
04 01 0501 01 04
0.2 —02 03 04 04 03

HAR 045 B K B S R S, 79 B4 b (IE )
I, WAL

DOI(I}) = 0.350, DOI(I,) = 0.374,

DOI(I3) = 0.325, DOI(I;) = 0.350,

DOI(I5) = 0.342, DOI(Ig) = 0.341.
T, HFabs 5 AR R A

FE T HEBE CF = (CF (hi/€;))mxn:

Step 3: AR ¥ 1 73 B8 B B S FE S5 43 B HR Ax
I; (AN A5 B DOI(I;), HE 1 15 20 48 b5 1; 1045 AT
CF(e;)=1—-DOI(;), j=1,2,--- ,n

Step 4: HAH 2 (1) 73 2 S A 5 K- R B

CFr = (CFp(hi/€;))mxn;

Step 5: 420 (2) HHATIEHRE Bl &

Step 6: it S5 AN 2 PR Fe KAk S 32 6 4
UWIES
3 HBlaH

TR LU, AR I SCHR [12] 5L — A
KBERRE T — 6 UK AH, BLAT 55 5 ROK AR X, (0 =1,
2,---,n) AT LR RE, 3B PR B A5 (& ) A 6 T,
IR 11 (ﬁ%‘@) I (R TR B8, Is (S5t k), Iy (0] &
PE), Is (@51, Is GEATE). MM Gevt 7k, 43 2007
%X MR BR O 1R 1) SR FE BB gy FH RO R S vy,

WK BB iy = (wij, vij),i=1,2,--+ ,5,j=1,2,
,6. AARRIRWT:
I, I I
) (0.8,0.2) (0.4,0.5) (0.5,0.3)
) (0.7,0.1) (0.5,0.4) (0.4,0.1)
) (0.6,0.3) (0.4,0.3) (0.3,0.2)
) (0.3,0.2) (0.5,0.4) (0.7,0.3)
) (0.6,0.2) (0.6,0.2) (0.5,0.2)
CF(e1) = 0.650, CF(e2) = 0.626,
CF(e3) = 0.675, CF(eq) = 0.650,
CF(e5) = 0.658, CF(eg) = 0.659.
PR (1), 153 52T A 52 IR 4R B
CFp =
[ —0.130 0.188 0.135 0.390 —0.066 0.132 |
0.260 0.125 0.337 0.390 0.066 0.198
0.065 0.313 0.067 0.195 0.066 0.066
0.260 0.063 0.337 0.065 0.066 0.264
0.130 —0.125 0.202 0.260 0.263 0.198

FRPE (2) BT IS5 SR E,
CFr(hi/e1, ez, e3,e4,e5,66) = 0.587,
CFr(ha/e1, €2, es,€4,€5,¢5) = 0.890,
CFr(hs/e1, €2, €3, €4, €5,¢5) = 0.656,
CFr(ha/e1, €2, €3, €4, €5,€5) = 0.793,
CFr(hs/e1,e2,e3, €4, €5,e6) = 0.738.

R 4 S AN a2 DR T e AR s, T 5 X ol i
PLT7 %, TR BINT A Xo = Xy = X5 = X3 = X1,
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