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Abstract: Based on Choquet integral and operational laws of fuzzy-number-intuitionstic-fuzzy-number, an aggregation
operator of fuzzy-number-intuitionstic-fuzzy-number is presented, and some of its properties are investigated. Then, an

approach of interactive multiple attribute decision-making with fuzzy-number-intuitionstic-fuzzy-number based on this

aggregation operator is given. Finally, a practical example is provided to show the effectiveness of the method.
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A SE DO SCHiR [7-8] 42 H Choquet £ 4343 7 F 50
T A AR ORI X [R) AR E £ B AR
JL T, FERE N TR IE 2 J8 Pk R SR ) /L O TR
AN T B RSOR H5OR X ] i AR Bk /D B0 (R B8R B, SC
R (91 45 H T BORIECH D BORI R, SCBR [10-11] R34 T
JR PSS LT (R ASTAN 5 L 0 AR A5 1 B 1 2
JON . ASCHR B, & T BORTI 2RI Choquet £R 73
HPF 5T a8 A A BB K50 B A K1 OC IR 22 S8 P YR SR Ty
PR SOSEIN

A SCK Choquet B2 43 W H - H0R £l 0 BSOR 45,
PR T HEFAERII0 LR Choquet 543 (1 RRR $5 L B A
BIEAE BT S E T BA RS AR
P A SRR AR, WA 2 8 P S A B
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ORI HS 1 DG IBE 22 Jag P 1 552 Il L,y fif e AR 0 o A
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2 FEahsnif
2.1 1E#0 EF0 Choquet #2453

EX1B FP(X) KN X ={x, 20, , 2, } FIFE
B, W pe(—1,00), p: P(X) — [0,1], #9204
P, WUBR o 5 SCAE XL FRORR0 0] 3

D p(@) =0,u(X) = 1;

2) i B,C € P(X),B c C, WH u(B) <
n(C);

3) VB,C € P(X),BNC = @, Au(BUC) =
w(B) + pu(C) + pu(B)u(C).

X N HAZ @ M vk S 0] R FE bR AR, DT
B,C € P(X), u(B) Flu(C) "IN J & @S BRI C
IR, #5 p =0, w(BJC) = u(B)+pu(C), WFEW]JE
PE4E B, C I E AL, #7 —1 < p< 0, u(BUC) < u(B)
+ u(C), NI B JE PEERAFAETUAR KR 45 p > 0, u(BU
C) > p(B) + pu(C), W W] @ VAR B AN,

EX 22 5 f e XAEX BRI AE RS, 1k
5 SCAE X _EARRSTRIIN 2, DU 5% T RSORS00 1o 25 150
Choquet 143 K

ffdu = flaw)mAw) - mlAur)]. D
i=1

b (4) A fagy) MR F R, 150 < flza) <
flz2) < < fl@m); Ap) = (@), Tty s Tin))s
HA(n+1) =0.

22 EHBEREMBRECE

WX = {2,290, 2, ) N NIEZHES E =
{(@s, (up(s), ve(z)) | € XY I ERABE; up(2),
v () 530 X e o 3B REREAER B, o

<
pe(r) <1,0<ve(r;) <1, HI 2 A0 < pp(z)+

ve(x;) <1. Atanassov X ELWE AR AT 30 e, R E =
{(2s, (g (i), () ws € X} by IX ) LB A58 9 4,
T (@) M og(x;) 700k X FIICEK o; W58 B E
JERE, Tig () C [0, 1], 7 (2:) € [0, 1], HiH AL sup fig ()
+supvg(;) < 1,Va; € X. X AR 7R s e B F1 9 E
SR FE IS, A7 IS Sy T 7 AN W T B, DX TR PR P A
iy AT REAR /N ERAR R, 8 B H A SR A Ay AN X ]
WHUE L 25, W45 R AR R 2210, x|
B A ONGE HH R AROR 230 T o AR R B AT AR A X — A
A, T E = { (s, (p(@:), ()i € X} A
WIBCE S BIAR. o i (2)) = (a,b, ) Rl D5 (2y)
(I, p, q) YN =FBRIEL 0, b, 51, p, q 73 3 SR8 E A
E 53 N TN WY 8 1 S B [ Rt % 1
BB A — M IE R o« = ((a,b,¢), (I,p,q)), He+
qg< L

SCHR [10] 7 SCT 0T 90 T R0R 250 1 o Bk £
fris s

EX3 "oy = {((a1,b1,c1), (l1,p1,q1)) Fl oz
((az, b2, ¢2), (I2,p2, q2)) J P BROR 5 B 5 SO 2, Tn
RS e LR

a1 ® as = {(a1 + az — ajag, by + by — by by,

1+ e —cica), (lile, p1p2, 1q2)).  (2)
Aap = (1= (1—a)*1—(1—b1),
1_(1_01))\)7(@\,]7{\,(]%»7 A>O (3)

2.3 RHMBEREMIA LR

N T RES RSO K L B RO B AT LA, STk [11]
gy T OSBRI B SRR L 1 NS 2 R AL B o
= ((a,b,¢), (I, p, q)) J— MBI ECE BRI AL, WK

a+2b+c I+2p+
S(a) = 0 - = o

N o 155 s, o S(a) € [—1,1]. S(o) fEX,
o K.

M S(e)(i = 1,2, n) BB A A5G B0 H L
I, IR o — AN 55 BB L (o) EAT PR, B

a+2b+c a+2b+c 1+2p+q
Ha)=— (2_ 1 4 )

Hrh L(a) € [0,1]. L) FMEROK, o HOK.
3 T Choquet F43 BRI 50 H W B0 3

15 DA BE F KA R

FRA5 134k Choquet B 43 (1 & SCANABR %5 1 b 455
Ry iE BRI, 25 H 3T Choquet FR 25 [P RSORS00 1
WA B B U

EX4 HpREXEX = {z1,20, 20} b
BRI, o (i = 1,2, ,n) AEXTEX EI—4
BRI BB, W) i (i = 1,2, - -+, m) ST AR

®)
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fadu = FIFCA(ay, as, - , o) =
Z®a(i) 1(AG) — w(AGe)]. (6)
i=1

/ﬁ\:'_hi (Z) jJ (0%} E‘J’}Eﬁ%, 'ﬁ?% Q1) < @(2) <0 <
Ay = (@), T+, Ty H Aggn) = 0.

Hu(zay) = mAg) — m(Aue))(@ = 1,2,
n) I, 20 (6) 3B K g SCHR (117 A 49 J 1 18] A B ST 1
DR E0 L e TR AT 7 B Y 1

AR AR ASOR A B o AR £ () 32 SRR, ] K (6)
B e 7% (1 G 211 /1l AVEB

EE1 Wa; = ((ai,bi,¢), (lispisq))(i = 1,2,

ym) oA — 2 AOR Bl e O R, A X ARR
I, WIJFIFCMH SR R 7 (R 45 0 — RO B B e
W%, HA

FIFCA(aq, a, - - -

A(n);

aan):

<(1 _ H(1 _ a(i))M(A(w)*H(A(Hl)),

i=1

n
1— (]_ _ b(i))H(A(i))*M(A(Hl))’

i=1

n
1— H(l _ C(i))H(A(i))*H(A(Hl)))7

i=1
n n

#(A(L)) #(Ag+1y) H(p(i))#(A(i))*lt(A(iH)),

=1 =1

M(A(L)) B A(1+1)))> (7)
=1

W R BCA A9, 40 = 208, 46 A
BOE AR B Ik R B R s SR, A5
FIFCA(O[l, 042) =

((Aw)) = 1(A@))eq) @ (1(Ag) — 1(Ap))ae) =
An A Aoy —p(As
(1—(1— a(l() (1)) —n(A )))( ,EL( (2))— (A )))

::]:

)

1(A2))—1(Aea))

b(g) (2) (3) ),

_ #(A(2>)—#(A<3)))>
“2)

(A1) —n(Az))
1= (1= b

1-(1-

ZH(A(U) Iz A(z))l# Ay)—u(A))

( (1) (2) ’
pu(A@y)—p(Aey) m(Aay)— #(A(z))

1) P(a)

qéil()Au))*#(A(z))qé()A(n)*#(A(z)))> _

Ctt()Aa))—#(A(z)))(l

)

2
<(1 — H(l _ a(i))M(Au))*M(AuH))’
i=1

2

1— H(l _ b(i));U(A(i))*#(A(wrl))7
1=1

2

1— H(l _ C(Z_)>N(A(i))—H(A(i+1))>’

=1

2

(ITew

[ V)

lt(A(i))—/L(A(i+1> 71_[ ,U.(A( - II,(A(L+1))

i= =1
2
H(q(i))N(A(i))_H(A(iJrl))) >
i=1

Bt n = kI, @SS, W n = k4 LI, A

FIFCA (a1, ao, - -+, Qgy Q1) =

FIFCA(OQ, Qg, -

(M(A(k+1))
k

<(1 _ H(l _ a(i)>M(A(i))—M(A(i+1))

=1

,0)®

- M(A(k+2)))a(k+1) =

(1- a(k+1))u(A<k+1>)—#(A<k+z))’

k
1— H(l _ b(i))H(A(i))_N(A(iJrl))

i=1

(1- b(kJrl))M(AUCH))—u(x‘l<k+2))7

k
1-— H(l _ c(i))N(A(i))_”(A(iJrl))

i=1

(1 _ C(k+1))U(A(k+1))_ﬂ(A(k+2)))’

k
<H l() H(A(n A(,+1))ll‘(A(k+1)) B(Ak+2))

- (k+1) )
k
H(p(i))M(A(i))_M(A(H—l))pl(‘k(fi’;+1))7“("4(k+2))’
i1

-

V(A A (A
(q())u(Am) A(A<1+1>)q€ik(+ir;+1>) u( <k+2>)>> _

1

+
( H 1 — a IL(A('L))*#(A(HU)’

-
Il

S

k+1
1— H(l _ b(i))M(A(i))*M(A(i+1))7
=1
k+1
1— H(l — c(i))”(Au'))—M(A(i+1)))7
=1
k+1 k+1
( H (l(i))H(A(i))_H(A(i+l)), H (p(l_))M(A(i))—;L(AO-JA))7
i=1 =1
k+1
H(q(i))#(A(i))*ll(A(Hn)) > D
=1

P AR £ B i ASORY) 5 1) d AR5 DU A B 1 3 ]
LAFS 3 FIFCA(S BV ST 5 i R .
PR LCESN) Bai(i =12, n) 418
B BRI AL, w8 AR X BRI RS, o
=a, =a={(a,b,c),(,pq)), N
FIFCA (a1, o, ,ap) = . ®)
EH far=a = =0, =alff, HEH1

2052:
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BEE ﬁqg()A(l) ~i(Auen) ﬁ )= Ar)
FIFCA(aq, a9, - ,ap) = i=1 i=1
 ihir-sthenny BBV P ) TS
(I-(1—a)= ; FIFCA (a1, s, , o) > FIFCA(@, @, - - , @n). O
1— (1 _ b) Z (IL(A( )) H(A(Hrl)))’ '|“:'U=D'i 3 (ﬁﬁ‘/l\i) ﬁ O"L(Z = 1a 27 e 777‘) y‘jééﬁ.*ﬁ
WIECE SRR, 1ok 8 XA X ROk 2, 4
Z (H(A@y)—n(Ag+1)))
1—(1—=c)= ) o~ = ((min(a;), mln(b ), mln(c,))
(ligl(#(A(i))_#(A(i+1))),p'igl(#(A(i))_#(A(i+l>))’ (leaX(li),Hl?X(pi)vm?X(Qi)»;
qgﬁl(u(Am)*M(A<i+1>)))> at = ((max(a;), max(b ), max(cz))
MR (min(l;), min(p;), min(g;))),
- Il
Z(N(A(i)) — wW(Agi11))) = m(A@)) — m(A@myny) = 1, el
i=1 ~ < FIFCA(ay, g, ,ap) < a'. (10)
5
ﬁﬁj\ﬁ IEE% j"j A(i+1) - A(i),ﬁﬁuﬁ
FIFCA (a1, a2, -+ ,an) = ((a,b,¢), (I,p,q)) = . O
o ‘ . N 1(Agi)) = (A1) =0,
PERR 2 (AN B AE X BRI

WP, ai = ((ai, bi, i), (L, pisgi) Ma; = (@, bi, @),
(1373, @;)) (i = 1,2, -+, m) kg P BB 250 B BSR4,
EATMZIRHIHETN o1y S oyz) <
<Ay < <Ay, B TR oy >
INE el agy = agy,buy = bi )5
Ly Pty < Py 40 < Gy WA
FIFCA(a1, 9, - ,a,) = FIFCA(ay, @g, - - -

Oé(n) %Da 1)
OZ( )s EI]XT

@iy = Ty 1My <

w(Agy) — u(Aggn)) =0,
R%JX#%:’E—E%L\ 1, ﬁa(i) > Qs YGRS

1— H(l _ a(i))u(A(n)—u(A(iH)) >

i=1

1— H(l — a(i))M(A(i))_”(A(i+l));
=1

1— H(l — b(i))M(A(i))*H(A(iH)) >
=1

1— H(l _ E(i))#(A(i))*H(A(iH));
=1
n

1— H(l _ C(i))H(A(i,))*M(A(Hl)) >
i=1
n

1— H(l _ E(i))#(A(i))*M(A(Hl));
i=1

n n

HZM(A(Q) —p(Agt1)) H #(A(z> —n(Agt))
)

1=1 1=1

n

II»

i=1

3

H(Agy)—p A(L+1))

_p(Awy)— #(A(L+1))
(1) H

P

X?’{lmln(al) < Qi < maX(a‘i)vi = 1727"' ,n, ﬁu
A

1- H(l — min(a;))*A@)~HAGD)
i=1
1— H(l _ ai)M(Am)—M(A(iH)) <
i=1
1= JJ(1 = max(a;))Ae)=#Acn) (11)
i=1
T Z (A@y) — m(Agsn)) = 1, 2R A1) 1T ELES Ky
min(a;) <1 — H(l — a;)MAO)AGD) < max(a;).
i=1

[ PR 1

mm(bz) 1— bi)#(A(z:))*H(A(iJrl)) < max(bl),
i i

min(c;) < 1— Ci)#(A(n)*#(A(Hl)) < max(c;).
K3 3

1T
=1
1-TJ«

Hmin(l;) < l; <max(l;)(i =1,2,--- ,n) WJ#F

H min(li)'U'(A('i))_“(A(iJrl)) <
=1

H l;b(Au))—u(A(m)) < H maXUi)H(A(i))—M(A(Hl))?
=1 =1

el

m1n<lz) < Hlé‘(A(i))_ﬂ(A(iJrl)) < max(lz)
i ey i

EE K

A (A
min(p;) Hp“( @A) max(py),
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A A
min(g;) < Hq”( @)mrdan) o max(g;)-

g5 LR, TETE#‘%ﬁﬂéﬁlﬁm*%*ﬂiﬁ 39>
3 a” < FIFCA(ay,as, - ,a,) <at. O
EEFIFCA%E%EEZ%?E‘J;EX, HHEEWE
MR 4RI Boi(i=1,2, ,n) h—
SR K B BRI, o E AR X L (R ROR I
(af,ay, -+ ,ay,) & (1,2, ,an) HI—N B, A

FIFCA(a1, a0, ,ap) = FIFCA(a), ab, -+ ,al).

rn

PR (4)

(12)

4 FETF Choquet B 43 FEARRI 50 B 58 BRI 20
41 EEPR

XTHR—-ZEWEIOEN Y, & F = {1, F,- -,

Fo} MRS EE, X = {x1, 20, , 2, ) NN IR

br (JEYE) 8. YRSEE X T 77 % F, ¥ 46 b5 o) HEATINEE.
BT % Fy AE4805 o B HRHEAS B — M BOMI AR
WRBIECRTR, WA aij = ((ai, bij, ¢iz), (lij, Pig> 4i5))-
FETHT A 4310 FIFCA {5 VAR 1, T ings gt
B A ASOR HE e BORI AT DG IR 22 S Ve u STV, Bk
LRI

Step 1: tRIEHLH K TTEF,(i =1,2,--- ,m){E
%’%E*ﬂ?iﬂ](j =12, ,TL) r Hq‘ﬂz1ﬁ1ﬁaw = <(aij,
bijs i)y (Lijy pijy @ij))s 15 BRI P

11 12 ... O1p
Q21 (22 ... Q2np

R=| . (13)
dn1 Qp2 ... QOpp

Step 2: AR 2 SRR EE S RO EL 45 45 o
B, WA RFAAST R (= 1,2, ,n) F
(R RRA B B S B B A T I B HE .

Step 3: X 55/ I 1 R 2 4 A BRI 1 (B
BT R VP E.

Step4: | H FIFCA {5 5 4 510 YRS AL K R
FAT (RIARE— A5 22) BEAT A5 AR A, 19 36 B 54T
(5 %) MEEE PR H.

Step 5: THEL&AT (U7 %) L5 PEUMA 11570 BREL,
HEAT K/ EEAB RHHE - BEAR.
42 EHIsH

TR CASCHR [11] 1) 22480 A 1 EAT 3B, R K27
(1025 BEEAT VPAN, VPAS = AR 3 T5 A% Ha b (JE t):
HE (1), BHIF (22), TS (z3); RJG AT 5 A2 0L Fy (i =
1,2, ,5) MHATH . &4abn RIS (S B4 gl
AbF 5 R A ORI E s ORI, W 1 .

R ASL T 3000 S AN 22 Bt AT PEAL, I o et
B, SRR,

Step 1: HRF ] #[F 75 00, 3803 AH DG & S0P 2 4% 8
R PR A TR ORI, LA % e e i ek B P AR
MR

w(@) =0, p({z1}) = p({z2}) = 05, p({as}) =04,
({1, 22}) = 0.8, p({z1,23}) = 0.7,
p{ze, 23}) = 0.7, w(X) = p({z1, 22, 23}) = 1.

Step 2: FJ H Choquet B 43 % 5 2 Bt 1) A4 %5 1.

SERUBIH AT HE R
%ﬁ%&%ﬁﬁﬁﬁm&ﬁﬁmﬁAuﬁﬁﬁﬂ
SR AR AL I NIEAT HE P 4 S AT T 32

mnmmr@%&ﬁ%ﬁ%¢¢&mr%ﬁ ThRe
R, SRR

Fy = ((0.522,0.624,0.719), (0.000, 0.153, 0.260)),

0.472,0.572,0.644), (0.100, 0.200, 0.300)

0.613,0.638,0.741), (0.115,0.125,0.217)

)

)

)

)
)
);
)
)

(
( (
( (
( (

0.494,0.578,0.686), (0.000, 0.152, 0.200
)

)

(
(
(
= ((0.536,0.638,0.717), (0.000,0.153, 0.260)).

Step 3: THABORIE H WAL F;(i=1,2,- -+ ,5)
(14553 bR L S (F), tHHEA RN S(Fy) = 0.481, S(F)
= 0.365, S(F3) = 0.512, S(Fy) = 0.458, S(F5) = 0.491.

S(Fy) KN, & 2E B vl &5 RHEF 0 Fs >~ Fs
- F1 = Fy = Fo. B, S22 B R Fs, 1950 e fIG I 2
Wtk Fo, 5 3CHR [11] 345 e — 38U, th TASCH
JET BRI R OCIRAE, Fy, Fy, Fs2# B HEA 0 T 48
B, BN 1 B S, L8t G B, R T AL
JI A

®1 R KK

T
F;
1 x2 x3

Fy ((0.5,0.6,0.7),(0.1,0.2,0.3)) ((0.6,0.7,0.8),(0.0,0.1,0.2)) ((0.3,0.4,0.4), (0.2,0.3,0.4))
F> ((0.4,0.5,0.6),(0.1,0.2,0.3)) ((0.5,0.6,0.6),(0.1,0.2,0.3)) ((0.5,0.6,0.7),(0.1,0.2,0.3))
Fy ((0.7,0.7,0.8),(0.1,0.1,0.2)) ((0.5,0.6,0.7),(0.1,0.1,0.2)) ((0.5,0.5,0.6), (0.2,0.3,0.3))
Fy ((0.5,0.6,0.7),(0.1,0.2,0.2)) ((0.3,0.3,0.4),(0.1,0.2,0.2)) {(0.6,0.7,0.8),(0.0,0.1,0.2))
Fs {(0.5,0.6,0.6), (0.2,0.2,0.3)) ((0.6,0.7,0.8),(0.0,0.1,0.2)) ((0.4,0.5,0.6), (0.3,0.3,0.4))
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JRUEEAT 27 3 6 R K L A R 1 15 5 R it
17 TATE SCRIWEIE, TR SN T 2 J 1 ke SR 1) 2,
ECAT IR 2 25T JE PR TR AN AT R 1 L. 78
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