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Abstract: According to the proposed improved operational laws of intuitionistic trapezoidal fuzzy number(ITFN), an
aggregation operator of ITFN is proposed based on fuzzy measure and ITFN Choquet integral ITENCI), and the relative
properties of the aggregation operator are also proposed and investigated. A prospect effect and a prospect value function of
ITFN are defined based on the prospect theory, and then a prospect ITENCI operator is constructed. With respect to a multiple
attribute group decision making problem considering interactions among decision-makers, the prospect value functions of
ITFNSs are aggregated by using the prospect ITFNCI operator; a MULTIMOORA theory is employed to obtain a ranking of
alternatives corresponding to each ordering approach; a Dominance theory is then utilized to summarize the three rankings
into a single one. Finally, a practical example is introduced to show the feasibility and effectiveness of the proposed approach.
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ratio analysis coupled with reference point theory plus the full multiplicative form
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i=1,2,---,m, j=1,2,--- n, k=1,2,---  h. (20)
Hr
U(Aijfj) =
(AZ)™ = ([sgn(af; — df)|aj; — d5|, sgn(bf;—
ol —Cklo‘ sgn(cf; — 0f)lef; — 51,
sgu(dy; — af)|d; — af|* };uigjeg;?,
Uazfjeéﬁa S(AZ) >0
—0(-A5)° = (Bsenaly — ol )

0sgn(c’9 — b’?)\c“ — b]?|57

QSgn(b’c —cj )\b ]?|’8,
k k k|87.

HSgn(aij — dj)|aij — dj| l;

Nifj@}?éﬁvifj@f%f)’ S(Aji‘cj) <0
(21)
N T R SRR ER, i
(Har)k = Mk o itk (VeR)E = Ugk o Rk
Stepd  [h [y SEAEAE PEE PR R PS4
PSR WU, AR )5 AR FH AT 5% ITENCI 5 52 45 T ok

SRR R, B R
fv(A:Efj)d,u:
CITFNCI( (AZ}), v(AZ), - v(AFY)) =
V(AT [(Ho 1)) — p( r(z))]éB
o(az? >[< Ho(3)) = p(Hoz)))
- @ (AT M) [u(H. () — W Hr 1)) =
kzh:v AfT( (Hr k) — W(Hr(k41))]- (22)

\EP v( 7Y, o(AF[7), - o(AF) Hu(AFL),
(AF2),- ,v(A ) Aﬁ%@ X AR R &,
ﬁv(Aff’“)) < v(Ai;Zj(H ") Hiy = (Di, Dy,
Dy) B Hypyy = 0. 3BT, A4 34545 K57 5% ITENCI
BT RS R

CPX = (aﬁz’j)mxm =

[CITFNCI(v(AZ}

<

{ (paij, pbij, pCij, pdiz; Pltiz, PUij)
(pag;, pbl;, pel;, pdiys puly, pusy), S

)|b‘f(k)

pbij = ZSgH b — T-(k)|aAMT(k)

Tk Tk 7(k (k)|
pcij —ngn ) _ J( ))|cij( )*bj( )| Apr (k)

h
T(k T(k 7(k 7(k) o
pd;j; = ngn(d”( ) _ aj( ))|dij( ) aj( )| Apir(ry,
k=1
h
7(k
i = > AT (k) iy /Z 1Az M e,
k=1 k=1
h h
~7(k ~7(k
puis = 3O UAFM 11 war)rgry /3 1AZ )
k=1 k=1
h
k T(k T(k T(k
pafJ = Zﬁsgn(dw( ) _ aj( ))|dij( ) _ aj( )|’6Aﬂ7(k),
k=1
h
T(k T(k T(k T(k
pbly = sgn(cl ) — o)™ — TP P AL, ),
k=1
h
7(k T k 7(k k
ped; ZZGSgn(b”( ) _ ¢ ( ))\b (k) _ ( )|BAHT(k)7
k=1
h
T(k 7(k 7(k
k=1
h
=01 AZ 1P (o r) i
0 k=1
Pl n )
> oAz
k=1
h
Z 9||A~T( 1P (ar)-ay
0 _ k=1
bu;; = h s
~7(k
S oAz e
k=1

Apirey = (Hriy) — (Hr(i41))
i=1,2,---,m,j=1,2-,n

Step 1 ~ Step 4 4 X N, T~ 4 £k 55 & 1) H w0 A P
R pe 5% RE B A S 4k, JE oW i AT 5L ITENCI 5
TR EE RIS A I AT 52 ITENCL S 7 W S5 50 B, Ol
MULTIMOORA J5 & A4 8N F 83 5E 1 Al h 142
TF 2 J& 7 vk 55 & # M, Brauers 259142 ) T MOORA
D5, 43 IR EE R 9% (RS) R 2 I A3 (RP) 3R B
TERE YT BT S HE 7, B AR 4 A 512 3R
B &7 EHE R 45 . MULTIMOORA Jj ¥ % MOORA
D5 iR T Bk, fE LA 5N A TR (FMF) Ab B
CRG PRAR ., BRI TT A, A3 M HE R T A I
MULTIMOORA J5 72: 5 MOORA J7 V2 15 1) (1) &5 S o
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3540 5 B TR ITENCI A F 69 244K MULTIMOORA /= % 7 i% 1059

e, Hasom e HE k. 141 I, K MULTIMOORA
751 5 A S R T T B ITENCI 55116 22 Ja P vk 5 1)
HIL 2y, E Step 5 ~ Step 9 H VE 41 [ & T U7 ik 1 52 L
Step5 MULTIMOORA J7 ¥ 1 Rif 9§ A HE 55 7
LA B SR Y B 45 4 AT B ITENCI 551 vk 5900 M CPX
TSR] BN 2 T IR 22 S, A Uk, AP R CPX
HEAT b HE A0 A0 BE, TF 1 B0 bR E A IR 2R A AT 5
ITENCI 5 HR SR B Ay
NCPX = (ﬁﬁw)mm =
[NCITFENCI(v(AZ};), v(ATF;), -+, v(AZ)) mxn =
(paij pbij pCij pdij
D;’ D;’ D;’ Dj
(pazj by pel; pdl;
D}’ Dj’ Dj’ Dj

{ (pay;, by, pcly, iy ppij, puig), S(AZY;) = 0;

;Pﬂij,pvij)7 S(A‘%?j) =20

;pu?japvfj)v S(Ajfj) <0

O 0% 0% 0% 0 0 ~k
(pa;;, pbis , peis s pdis s pgy, puis), S(AZ;) < 0.

(23)
Lrp
Dj = (Z[(paij)Q +(pbij)? + (peij)* + (pdij)g])l/g’

\

s
Il
_

1/2

D} = ( [(pal;)® + (pb%)* + (pc;)? + (Pdfj)z]) )

-

1
i=1,2,--
B AL, FRAEACAL RIS R PRI IE (50) 1] DR AN,
Step 6  LLAVL. FFHFRHELL RS FE NCPX, I
SAFRNER « DRFTT R TSR

i =

K2

anlaj ::1727"'7n'

> (pag;pbl;pes;pdsy; piis pis )O

jerI«
> " (paly pbly pcly pdly s pul; poly) =
jele
< Z pag; — Z pdi;, Z pbi; — Z pel},
Jjer jele Jjer jele
D pel = D> pdiy = ) pals
jerw jele jerw jeIe
~ ~ ~ 0 ~0x
i1 D2 155w ) ety 1 (3 182wt )
jers jele
> Il > 165

jerw VIS

~ % ~ Ox*

(lleps; | + llepij 1),

~ % ~% ~ O* ~

iyl (32 Bslpwss) 6wl (D 15 e )
jers n jele )/
> 15 S 8%
jerw jeIe

(CARN ) 24)

Hrp

71| = (paj; + pbi; + pei; + pdi;) /4,

155511 = (pag; + pbl; + ety + pdiy) /4,

llépy; || = Z (paj; + pby; + pei; + pd;;) /4,

JeEI™

Ieply 1=~ (paly + pbly + pely +pdiy) /4,

jelIe
1=1,2,---,m, j=1,2,--- ,n.

L, g BB RETTZ A EER
Zra SRR A, H STHER (12] fAH OG5 AT AR
RS g7 BIAF 5 oK BN 1 pR A0, R mT X g7 (6 =
1,2, ,m) BHATHT.

Step7 S M RUE. IEHS IR AU, HEL AR AL
R 153 0 R ESORURS 0 R E5 ) i S0, ) % J8 MEAE AN [F]
J7 %N P ET S RN AL AT LR e HE . # 5 € T, Wik
WOZ 8 YT A SN R K T 3R £y AR S I
MG A € T¢, W HUZ & VT A7 T s RN A P dse /N )
TER ARSI L. IR BB T R I 2

R = (8,85, 1), 3
o [ = mexa) ie N e
/ f;*:min(r/l(?}_);(ij),i€N,j€Ic'

Fb BRI TTR A 5B A
B85 d(F2, Ay). P Minkowski Ji 77 VAU41A] L% i%
BB &R

. R V2
d(t;7Az) = {Z (t; e ncpxij)‘i’} , QS c N-‘r. (25)
j=1

Mg = LI, SCRRE BAR R Zeon) B RS R 2

PE BT Y R 10, B3 4068 B B8 10 oAb HE 7 45 SR AN B
M, BRI Yo = 206, & SRR B RR Sk BRIK
PR, — M) TOPSIS £ 35 4 5 T Wk [ B B 1EAT 155
(. AL TT LLSGIE, 51 WK PG BE 2 UL A0 HE e 1n)
PR ZE. SOk [23-25] 4R, 722K (26) T, B o i
(R38R, 6T 120 28 PR A0 A R P Il 1 5 12 0 5
TR, R, B¢ — oo, M Minkowski &R K
Tchebycheff /& 5, B[l

d(f;,Ai) = max |t~J* S rTc\pf(U|

<Jsn

SE B L, RO R T AR £ ) Hamming #H 25

22w LA SRR A P SRR B rh AN TR SR T 3
Z: I 55 ) Tchebycheff 25, Bl

di(t", IT(-j\f);{ij) = 1I£1ja<xn d(gja HEI_);(ZJ)

HETM1S 2 2 I Sk i HE P 45 2R
Step8 AR SE A H bR TR AU BT A
Kdz FRN, THELLEA IR 5% ITENCI 5~ 1 58 1
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* e 029 &

CPX A 54 A R 35 58 % T 2%t B4 s 1 10 25 45 i

SN O = ] mope,,. X T AR B e
jeIw
SRR O = [ mepe,,. Bk, w3k

jeI©
NCPX H 5 & M7 R I ER G AT St ad (0

U, =0 /U7, i=1,2,--- ,m.
KA Step 6 A1 Step 7, 1] LAF57 45 R4 U (1975
53 BRBONUDR ) B8 550, 08 T 6E 8- W 558 07 8 PR 25 T
i

WA= 1,2, m) BATHEF. W SCHB, 250,
=0, = 1,2, m, BURBR AR R, 7% A, 75

JEYE C; IR 2% = 0, WML e Al % 25 . oF
Sk, 0585 0 BRSO £ w] Al A Sfe i Y Ok
D5 S BRI, AE SRR SR ) L 0 55 0
TR U A 2, AR RS R o0 T e S A
T N T TR 200,

Step9 7 MULTIMOORA Jj 7%, RS\ RP. FMF
He w712 BAT R A5 E B, SOk [20] 8RR B it
(DT) 55 35 T B3k D) 1 167 B0 22 e i)« HEJ 7 4 OC R
Bk AT 0 E, VEANER T DT 7 vk i 28 A e P il
#i). 5 PROMETHEE. ELECTRE %5 J5 v AN [, %

A JEARTE T I P LA A5 T 281 3 28 45 R ) ik
=0 B A T LG &, BRI, A SCHE T DT,
¥4 Step 6 ~ Step 8 I HI 3 B 7 vk i £43 1 HE e 45 Sk
ITERGHET, LI PR BB T B 22 8 Ve v 3k
I ) e 28 HE 1, A e M T €.
5 ZEHlar

A B R RS RT v P R AT AR 1 A T e
TEVP AL, A5 PEAL R 3 288 S RAT #8400l Ol Aq
Ao As. FELENA T (Cr) ZHEENE N (Co)
ANFEFPIENAE (C3) A TRESEILME (Cy) 254N 8
(31 0 2 20 BLAR R ) T e P AT A A
REM M. 25 PEAl 1 347 4 5K 4 ok A s R v il
AT ()~ HERERAR B BT (Bs) « 8B it
Pr(Es). fBE L A H B A L BRI % 3 28 kAT
AR B PR VEAG (L, SR A VA I AR B R

Step 1 1ffisE 3 17 & 5K [ LW A T AR 1L SRR I
X1 X2HX3, g 1 ~ R 3 PR,

Step2 PHEE R &L T RIARENEC =
{Cy, Co, Cs, Cu} 45 B F IO, BI&E @IS
ML IR 4 R,

F1 RKRE B IRENE R IAEM R RIER X
AT PEAL T
KA Cy Cy C3 Cy
A, ([1,2,3,4]:0.7,0.2) ([3,5,6,8]:0.6,0.3) (1,3,5,6];0.7,0.2) ([2,3,5,6]:0.6,0.2)
As (13,4,5,6]:0.8,0.1) ([2,5,6,7]:0.7,0.3) ([4,5,7,8];0.8,0.2) ([3,4,6,7]:0.7,0.2)
As (11,3,6,8]:0.6,0.2) ([1,2,3,4]:0.8,0.2) (12,3, 4,5];0.6,0.4) ([1,3,4,5:0.7,0.1)
F2 REKE E BEMNERBIARHIRRIER X
AT VEAl & 1
K C1 Cy Cs Cy
Ay (13,5,7,8];0.8,0.2) ([1,3,4,6];0.7,0.2) ([1,3,5,6];0.7,0.2) (12,4, 5,6];0.7,0.2)
Ay (11,3,5,7];0.7,0.1) ([2,5,6,7]:0.8,0.0) (3,5,6,8];0.5,0.3) ([3,5,6,8];0.6,0.3)
As ([2,4,6,8];0.6,0.4) ([4,5,7,8]:0.5,0.2) ([2,3,5,6];0.8,0.2) ([2,3,4,6];0.7,0.1)
£ 3 ORKE B RENE R RAEMRRER X°
AT VAR JE
By Cq C2 Cs Cq
Ay ([1,2,3,4];0.7,0.2) ([1,3,5,6];0.7,0.2) ([2,3,5,6];0.8,0.2) ([1,3,5,7];0.7,0.1)
Ao ([1,3,4,5];0.8,0.1) ([2,3,4,5];0.8,0.2) ([1,2,3,5];0.7,0.3) ([2,5,6,7];0.8,0.0)
As (12,3, 4,7];0.6,0.2) ([1,2,3,5;0.7,0.1) ([4,5,7,8];0.8,0.2) ([2,3,4,5;0.7,0.3)
x4 BRREXTERENSER
WL o Cy
E ([1.67,3.12, 4.58, 5.92]; 0.71, 0.17) ([1.95,3.98, 5.12, 6.35]; 0.69, 0.27)
E, ([2.05,3.95, 5.99, 7.64]; 0.69, 0.23) ([2.35,4.36, 5.67, 7.00]; 0.67, 0.13)
Es ([1.35,2.59, 3.62, 5.23]; 0.69, 0.17) ([1.35,2.66,3.98, 5.23];0.73, 0.17)
\M, RIS %R
RREH s s
Er ([2.33,3.67, 5.25,6.37]; 0.71, 0.23) ([2.12,3.23,5.01, 5.96]; 0.67, 0.16)
Es ([2.12, 3.68, 5.36, 6.76]; 0.69, 0.22) ([2.33, 4.05, 5.13, 6.69]; 0.67, 0.19)
Es ([2.35,3.27,4.96, 6.19]; 0.77, 0.23) ([1.67,3.65,4.95, 6.23]; 0.73, 0.13)
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Step3 I T H 5 B FE BB 5 5 B0, AR 4 =X
(21) 18 i Matlab $f By 12 515 2| S EH o = 2.25.
a=0.89F1 3 = 0.92 FEURIFTSANME R 2L, K H B Bh
TERROR R S B 268 A kg L ol TS R0 T 5 e SR L
B2 T e, I 25 PR B & AR

Stepd  HiJj SEFEARLE BVTE P8 Rk S 4l
(RS R I FE Hy
(@) =0, p({Er}) = 0.5, p({E2}) =04,

p({Es}) = 0.5, u({En, Ea}) = 0.7, p({En, E3}) = 0.8,

p({E2, E3}) = 0.7, p({E1, B2, E3}) = 1.
e AR 20 (22) SRAFZ55 I T 5L ITENCI 51 50
B, W3 5 BioR.
Step5 X &4 IF AT S ITENCI 51 1 1k 5 1 B 3k
TT PR AL S, 45 Tk 6 K.
Step 6  Fl I brHEAL YL S BE NCPX, T 153 2
R TTEE A1~ Ao A NINERE JBIEAE S 3k
gt = ([~2.81,—1.16,0.82, 2.44]; 0.70,0.12),
75 = ([—2.52,—0.66, 0.68,2.77]; 0.70, 0.14),
75 = ([~2.68,—1.18,0.71,2.54]; 0.68, 0.14).
IR S SR SR AR IR A543 bR BRI i ek BR

S(yy) = —0.10, H(g7) = 0.02, S(g5) = 0.04,
H(g) = 0.16, S(§%) = —0.08, H(§%) = 0.04.
X% JT AT LU, 132007 BT Ay - As - Ay
Step7 L THARR 6 & YT R B M 1
Iy R, 19 B B R Z IS R 7 s, RS TS
AN Jg AR 3 2 B 5 ) Hamming FF 254
d(ﬁ,ﬁc\ﬁin) = 1.05, d(fzvﬁgﬁiw) = 0.92,

d(t;,ncpx;5) = 0.39, d(t4,nch14) = 1.64,

d(t},ncpxy; ) = 0.48, d(t5, ncpxy,) =

d(t3, n 3) 0.79, d(t}, nepxy,) =

d(t7, nepxg,) = (t27nch32) 1.07,

d(t §7 X33) = (t4,rfﬁ?<34) = 151
GRS

dl(f*»mU) = 1<?§4d(£;am1j) = 1.64,

dg(f*,ﬁ(?f)?(%) = 113;2{4 d(t ,IICPXy;) = 0.79,

d3 (", nepxy;) = 1@33461(5;,@3]») = 151
55T Tchebycheff &8 /N 77 2B I i U] JE& I LL ik,
RETRHIF AN Ay = Az = Ay

Step8 FRHELZEA [T 5t ITENCI 5 ¥ 5 4 g

£S5 FEEBIHIE ITENCI EFR¥E5ER CPX

AT PEAL R

ol 1 @

Ay ([~7.04, —3.06,1.28,5.08];0.71,0.19) ([—4.89, —1.48,1.40, 5.14]; 0.68, 0.19)
As ([—4.95, —1.74,1.75,4.75];0.71,0.16) ([—3.54, —0.51,1.63, 3.85]; 0.72, 0.23)
Az ([—3.59, —1.15,1.83,4.86]; 0.64, 0.19) ([~6.77, —3.47,0.54, 5.40]; 0.70, 0.21)

iR DA

St Cs Cy

Ay ([—9.63, —4.50, 3.32, 7.50]; 0.71, 0.21) ([—8.95, —3.89, 3.22, 8.55]; 0.68, 0.17)
As ([—4.80, —2.06, —1.68,4.96]; 0.72, 0.25) ([-3.23, —0.30, 2.17, 4.38]; 0.69, 0.16)
As ([~5.52, —2.39, 2.44, 5.57]; 0.72, 0.25) ([-9.05, —4.26,0.93, 6.68]; 0.69, 0.16)

R 6 tELBIE SR ITENCI BT R KM NCPX

AT VA

Bt C1 Co

Ay ([-0.76, —0.33,0.14, 0.55]; 0.71, 0.19) ([-0.66, —0.20,0.19, 0.70]; 0.68, 0.19)
As ([-0.68, —0.24,0.4,0.65];0.71, 0.16) ([-0.64, —0.09, 0.30, 0.70]; 0.72, 0.23)
As ([~0.56, —0.18,0.29, 0.76]; 0.64, 0.19) ([-0.72, —0.37,0.06, 0.58]; 0.70, 0.21)
17 s VA

Kl Csy Cy

Ay ([<0.72, —0.34,0.25, 0.56]; 0.71, 0.21) ([~0.67,—0.29,0.24,0.64]; 0.68,0.17)
As ([-0.65, —0.28, —0.23, 0.67]; 0.72, 0.25) ([-0.55, —0.05,0.37,0.75]; 0.69, 0.16)
As ([-0.65, —0.28,0.29, 0.65]; 0.72, 0.25) ([-0.75, —0.35,0.08, 0.55]; 0.69, 0.16)

\\\\\\

C

([-0.56, —0.18, 0.29, 0.76]; 0.64, 0.19)

Cy

([—0.64, —0.09, 0.30, 0.70]; 0.72, 0.23)

C3

([~0.65, —0.28, 0.29, 0.65]; 0.72, 0.25)

Cy

([~0.55, —0.05, 0.37, 0.75]; 0.69, 0.16)
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CPX H & PR3k 5 S M55 i Sl an (8
Uy = ([—3118.8, —74.991,79.277, 2979.4];0.23, 0.57),
Us = ([—414.02, —12.751,12.678, 400.66]; 0.25, 0.59),
Us = ([—1643.7, —64.653, 66.005, 1658.6]; 0.22, 0.60).
T JE PR A5 5 e o )k

S(U,) = 100.32, S(Usy) = 9.92, S(Us) = —10.86.
BRI 7 ZZ AT L ik, 307 RHF 0 Ay - Ay -
As.

Step9 LI IR T LASRAT S £ HE 7 Qi 8 i

7. DRI, e P AT B A I I A B AR

%8 HTF MULTIMOORA A ERIHEFER

®4T%  Ratio Reference Full Multiplicative MULTIMOORA
7 System Point Form (Final rank)
Ay 3 3 1 3
Ay 1 1 2 1
A3 2 2 3 2

6 &4 it

BI04 17 ITEN ()32 SR AF A5 (AN 2, 1 5 4
5 ITPN [f9i% B0  w e f bR i A Uk — D 5e 3
WE 732 SR, 2 T 2 JE M 0 RR T R SR 7
VRIS G PR ZEF PR, Rk Al b, 2 ST ITEN [
Choquet B2 5, FFUERA 1 JLAHDCHE I, #E— 0% 18
P A BRBEVE K PSR AT A RFAE, 7€ SUHT 5t ITENCI
. B P AE ORI Y GMADM i) @8, 3 ik
7| XN MULTIMOORA J7 VA4 g 5 T3 5t ITENCI 5.1
()T AR R SRR, VEAN B3R T AL SE P IR, %k
W I 52 SCHE T TTEN I 57 550 208 FRT 5% 00 {8 ok £, 44
I 5 ITENCLE 7, AR J) S AR5 PP Yok &
TP SR T 201 PR RORT I i, B AT 345 3 - T 5% TTENCI
T ERE S U S B S b, 7E— e RS b
TE T AU T PSR A T S U S e 2=
4b, MULTIMOORA 75 ¥%:4E ) RS+ RP. FMF — K47
J5 A K, 2 OO0 SR FRAE AL 254 1T St ok
TR, A K M o i T A B — v e T A
PEBR 0 )8, KRS T T YRSk &5 e i & BRI A T {5
PE. fe e, 25 R AU AR ¥ I 1 1T 5 ITFNCIL 5111
A MULTIMOORA $ 57 VA I SR L, il 1 AH Y.
1) Matlab F& /74 Bh ¥ 5%

AR ICTT VLTI 3E M T R R S
PR B0 22 J8 Ik e 5 ) A, E S S 5T R, R A
58 JE A R R — S E TN T,
MULTIMOORA J7 V34T AH N I e b, =R 58 A 3%
FHE A Sk & 5 ik, R N T is MR B L XU
J2 ) 5 e S I L, T GO T, T A RO L
D AR T L B IE.
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