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Abstract: Interval-valued intuitionistic trapezoidal fuzzy number is investigated. Some operational laws of interval-valued
intuitionistic trapezoidal fuzzy numbers are defined and some related properties are researched, the weighted arithmetic
average operator and weighted geometric average operator for the interval-valued intuitionistic trapezoidal fuzzy numbers
are given. The score function and accurate function of intuitionistic trapezoidal fuzzy numbers are defined, and then an
approach for ranking interval-valued intuitionistic trapezoidal fuzzy numbers is presented. The model of multi-attribute

decision making is constructed based on interval-valued intuitionistic trapezoidal fuzzy numbers. The corresponding method

of decision making is proposed. The example analysis shows the effectiveness of the method.
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AT HL SN AL S L R b, AR SCER I T
IITEN [f)3a Sk, 8 SCHAS I3 bR EORURS 1 R 5L 45
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BIF AU U 5, JR5 3L T MADM 4.
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21 REERSHEMBEX

EX A2 B a SEEAR BN L BOR 201
B R A
T—a
m/ﬁu a<x<b
pas b <z <G
U&(z) = d—1z
——fa, ¢ <z < d;
d—c
0, otherwise.
AR & e HCh
b—x—guac(lx—al)’ a0 <a<b
—a
() va, b< o < ¢
Vag\x) =
x—c—;u{i(ccil —x)’ c<x<dy
| —
0, otherwise.

Hrp:0<pua 1,0< vz <1 pa+va <1a,bc,d,
ai,dy € R.IFa = (([a, b, c,d]; pa), ([a1,b,¢,d1];va))
JJITEN. b = ¢ i, ITEN B 4L TIFN. W g5 33
Oy DXTA] [0,1] _Ef4 P 7~ X T8), UK @ A4 IITEN.

—fitHh, fEaF A [a,b,¢,d] = ([a1,b,¢,d1]), I a
= (la, b, ¢, d]; pa, va), ACFRIBBIEL. ma(z) =
1 — pa(z) — va(z) APTGRREL, SLAEBR/IN, AR 5L
B E. 30 pa = (w7, va = [v, 7], WHIITEN A fdfic
a= ([a,b,c,d}; [p, 1], [v,7]).

2.2 NITFNELEEEMN R H R

52 SCHR [6] 52 SR DX JR) T SO0 £iia S ) (1) J
K, AL H TITEN (138 505 0.

EX2 a; = ([ai,biyci, dil; [p,, 1), vy, 7)) (0 =
1,2) 2N IITEN, A > 0, W47

Dai+as = ([a1+az,b1+b2, c1+c2, di+do]; [p, +
By = Ky By i1 + By — ByHals [V 15, 7102]).

Qaraz = (laraz,biba, cica, dida]; g, g, o),
(V1 + Vg — 14 Vy, 1 +Us — U1 0s)). HH1:ag 20,40 2 0.

3)Aar = ([Aar, Aby, Aer, Ada]; [1— (1 — p)* 1 —
(1 =m)M, (@), @)N), Htra > 0.

4 (@) = (@), 1) (),
mE)M = (=) 1= (1 =7)),

HHE L2 Sy A 1 o

1)a; + as = as + as.

2)&1&2 = &2&1. ;H\:EP ay 2 O,CLQ 2 0.

DM ()

(d
/E\: a; = 0.

)N (@1 + ag) = Ay + Aag. HH:a; > 0,00 > 0.

HAay +Aaar = (A1 +Aa)ar. A > 0,0 >
0,a1 = 0.

5) (a1)M (@) = ()2 Hbo Ay > 0,0 >
0,a1 = 0.

6) ((a)M)* = (a). HH: k> 0,01 > 0.
2.3 IITFN BHEF A%

EX 3 & XFIEEIEL [a,b, c, d] KN E
=(a+b+c+d)/4, X T UTFN, a = ([a,b, ¢, d]; [w, A,
[v, D)), & Ay BRE S RS 1 ek 2003 70 A

1
S(@) = SE(u—v+7-7), M)

H(d):%E(B+g+ﬁ+P). 2)

DA > TITEN FR BB R T AR £, P DA
(1) > FH 6 T BEA0 250 11 300 B84 73 il ofe LA Sl g 5 R S
B 5 1R 2 A P SR XA 43 e 2, 2R (2) R A BR AR
RH5 ) ST R AR 23 ol 3 LA S S8 5 A S B ) A v A
K€ SURS I R B, AN A8 73 76 18 T IITEN ) AR 8K,
1M HL e T ITEN 1558 5 AE S ek B Ry s AR,
S(a) oK, a oK.

FIF A3 o8 EORURS 1 2R 45, 25 B TITEN (R HE 5
Wh. W ay, ao A 2N TITEN, HofER B

5 S(ay) > S(az), Way > ao.

#7 S(a1) = S(ag), W: ) H(ay) > H(az), W a,
> dg; 2) 45 H(ay) = H(ag), Wa; = as.
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ITFN-WAA (G, g, ,an) = »_wid;.  (3)
j=1

Horp: T 2R TITEN AR5 w; 8 a; AU, 0 < w

<Lj=1,2,,n Y w;=1 JUFKKHITFN-WAA

=1

20 HETITEN (ISR ST %, = 1, j =
1,2,---,n, WIITEN-WAAIB 1k h & K % & 1
IITEN-AA.

EXS Ba;(j = 1,2,---,n) b 4LUTEN, Jf
W ITFN-WGA: I — I, 45
[T@).
j=1

Hodr: 1 2R ITEN 45 w; A a; FIAGE, 0 < w,
on, Y w;=1. WFE % ITEN-WGA

IITFEN-WGA (ay, dg, - - - , )
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TTw) ITE™)).
j=1 j=1

([zn:wjaja zn:wjbja ichj7 éwjdj};
[1- fi“-%l—HG—WV+

j=1
n

[TTw)=. ITwn™]). 5)
j=1 j=1
WEB Mn =28, Y
Xty =([Mii, Aibs, Nici, Aidi]; [T — (1 — Ei))‘i,
L= (L=m)™] ()™, @)N), i = 1,2.
Jir LA
IITEN-WAA (a1, dg) =
([Ma1 + Aaag, A\1by + Aoba, Areq + Aaca, Mdi+
Aadas[1 = (1= p )™ +1 = (1= )™ — (1 (1-
p )M = (1= p)*), 1= (=)™ +1—(1-
o)™ — (1= (L =m)™) (1 = (1 =) ™)),
(L) (), ()™ (72)2]) =

([iwﬂpiwjbj,ichj,iw]dj},

=TI —u)™ 1—H<1—nj>wf},
[I[l@j)%ﬂ(uw}).
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j=1 Jj=1

Bon = kI, A (6) 7, W =k + 10, 14

IITFN-WAA (a1, ds, - - ,dns1) =
k+1 k+1 k+1 k+1
({ijaj,ijbj,ijcj7Zwjdj};
. . . ~
k
[ H > )Y 4+1— (17Hk+1)wk+17
j=1
k
(1=TI0 = p) )@= (=g, ),
j=1
k
L= IO =a)" + 1= (= T =
j=1
k
( Hl_l’éj )1_(1_:uk+1) k+1)a
j=1
k+1 k+1
([T IIe=]) =
j=1 j=1

k+1 k+1 k+1 k+1

( {ijaj, > wibs, Y wic;, Y wjdj] ;
j=1 j=1 j=1 j=1

Bl n = k+ 1020 (5) lor. Wi, dBesnghik, K6)
Y=Y n B psr. O

EE2 Wa,(j=1,2,--,n) Kk 4LITEN, I
H X (4) 13 2125 544758 TITEN, H
IITEN-WGA (a1, a2, - - - ,an) =
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<[ijaj’ij j’HwJCJ’HwJ } [ wj,

=1

f[ } [ ﬁ(l_l’j)w'f’l_ﬁ(l—Vj)wD'

Jj=1 j=1
SE FE2 M UF B 5 e B 2R L, Uk m&. TITEN f()
IITFEN-WGA F1 IITEN-WAA 5.1 () 5 54 BT A [+,
B 9m N N BIEH, 528 00 F R A 2.
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XT3 —MADM i) i, 7
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s ay }, JE Y B [n) R

W = (wy,wa, - ,wy,). WITE A; fEJEYE a; T HITEA
{5 7] ] IITEN £ 7~ N

aij = ([hi(aj), haiay), hai(ay), hai(az)); pa,,» va, )-
o Ma,; = [Hij’ﬁij]’ Vi = =[v ZJ,V”] v [ECZNIE S
A AR )& a; TE’»MEJ%?\ ANE T ai; IR By =
0,v;; = 0,7;; + 7i; < 1. INITIAFRIBIRI R SR IG D =
(@ij)mxn ASCERWFIRZ, AR % 07 28 VEE Y IITEN
ik, AR 2 #%1% 07 S e th T .
32 REHE
ity iR Hr, 44 5T IITEN () MADM J5 7%,
HARD IR
Step 1: ¥4 BOMI Ve sEAEIE D =
R = (Fij)mxn, Fo1h
iy = ([rilay), r2i(ag), r3i(ag), rai(ay)l; pa,;» va,, )

FO T A s ok, A7

max; h4i (a]’) —

(@) mxn IVEAL A

hs—k,i(a;)

Tki(aj) - max; h,4i(a]') - miIlj hli(aj)’
E=1,2,---,4 (6)
TR R, 4
r (a) _ hki(aj) - minj hli(aj)
kil max; h4i (aj) - Hlinj hh‘ (aj) ’
k=1,2,-- 4. (7
KOV TFHE2I IR —k(k=1~4) 28 T{#

MEMTEAAF 2 714 (a;) < roiay) < rsi(ay) < railay),
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W3 [r1i(ay), rai(ag), railay), rai(a;)] Vs BIE BRI AL

Step2: F| Fl ITFN-WAA 5k IITEN-WGA 5 1K

BOWI PSR R = (735 )mxcn 156 0 AT TGS, 13 31
7% A; %54 TITEN 433

@; = IITFN-WAA (731, Tio, - - -

@; = IITEN-WGA (71, Tio, - - -

sTin)s
sTin),
i=1,2,---,m.

Step 3: H 2 (1) F1(2) 73 k5 a; (145 73 eR HOR
R R B AR S 2.3 W IR TS, (i = 1,2,
o m) BHATHER, IS 2R T &

4 S5
A RGN RS WA 3N TF RS

BT R A, Ag, Az}, EE AN RS i ay, 5 T
BAE ag, B0 a3 TGS ag AT VR, Fdm AL
[0 W = (0.35,0.20,0.19,0.26). %% )7 EAE %
Febr N IIVP 5 B A Ge i A B, W] KR B IITEN,
1. WA B R R A

TS8R 1 RS R SR BN AL AR S S
Fe R B 5] B W = (0.35,0.20,0.19,0.26), 23 5 A H
IITFN-WAA F1 IITEN-WGA 5 T4 2 % 75 RN 255
IITEN; 5 v 5 HAS 0 B RS i ek 2. 45 sk 2
FL 3 irow. ] W P S 4R 1A 30 (R 15 53 o 250
K& S(ar) > S(as) > S(az), 7T EMF A A - As -
Ao, AETRG N Ay R VEHRRY, % A W45
W ag, ag SRIEEESI KT T7 58 As Fl Ag, Hoag BIERIE
RO K K, DRI AR SC s 5 4 B

FT1 TEHDRELEM

77—7’212 al a as aq
A ([1,2,3,4];0.5,0.6],[0.2,0.3]) ([2,3,4,5];[04,0.7],[0.2,0.3]) ([3,4,5,6];[0.3,0.6],[0.3,04]) ([1,3,5,6];[04,0.5],[0.2,0.4])
Az ([4,5,6,7];10.3,0.5],[0.2,0.4]) ([ 1,3,5,6];[0.2,0.4],[0.4,0.5]) ([2,4,6,7];[0.4,0.7],[0.2,0.3]) (I3, 5, 6, 8];[0.0, 0.3], [0.5, 0.7])
Az ([2,4,5,8];[0.5,0.71,[0.1,0.2]) ([2,3,4,5];[0.1,0.4],[0.5,0.6]) ([1,2,4,5];[0.6,0.8],[0.1,0.2]) ([1, 2,4, 6];[0.2,0.4], [0.3, 0.6])
F2 FBAENGEETEHBIIEME IITFN-WAA 1)
VES SEA AR TE R £ 15355 PR AR EL
A1 ([0.116 0, 0.368 0, 0.620 0, 0.8200]; [0.4204, 0.599 8], [0.216 0, 0.341 5]) 0.1113 0.3794
Ao ([0.2514,0.487 1, 0.6857, 0.865 7]; [0.234 0, 0.486 4], [0.291 5, 0.458 0]) —0.008 4 0.4208
As ([0.078 6, 0.2714, 0.478 6, 0.758 6]; [0.3909, 0.617 9], [0.183 6, 0.331 5]) 0.0980 0.3023
%3 BAENEEETEBIARME LITFN-WGA £5)
ES LA H R TR 35y ek % R R 5
Ay ([0, 0.000 1, 0.000 5, 0.001 7]; [0.409 5, 0.590 1], [0.220 0, 0.346 9]) 0.000 12 0.00044
Ag ([0, 0.000 1, 0.000 7, 0.001 8]; [0.000 0, 0.446 3], [0.331 6, 0.502 5]) -0.00013 0.00042
Az ([0, 0.000 1, 0.000 2, 0.000 8]; [0.295 6, 0.555 0], [0.250 4, 0.418 4]) 0.00002 0.00018
5 gi':f i’% Decision and Negotiation, 2010, 19(1): 57-76.
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