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Abstract

With respect to cold chain logistics service supplier selection problems in which the assessment
values of attributes are denoted by picture fuzzy numbers, based on evidence theory, this paper
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proposes a picture fuzzy multiple attribute group decision making method. Firstly, the picture
fuzzy evaluation information is transformed into evidence information, and then according to the
conflict degree of evidence, the corresponding evidence combination rule is determined to aggre-
gate the evaluation values of cold chain logistics service suppliers and the group picture fuzzy de-
cision matrix is constructed. Then, by extending the traditional grey relational analysis method
into picture fuzzy environment, the ranking of all feasible cold chain logistics service suppliers is
obtained and the best supplier is selected. Finally, the numerical example is provided to illustrate
the feasibility of the proposed method.
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1. 5|8

BEAE ATV AN B iy, 0V 2 1 R B SR ok bk v, T 2 AR A BE I ML R R T BL
B WHRERAE IR i R e e EE TR, HRRERZIBUFMEN. CCTMPIRER Y
TPRBE B il e AR 9 I SR R L) BIFR R T e A IR B B A BRI B A L)
Wik RALEDRAE BMNAKPE—RIAER, BT SRRESAEYRIRS R R, BikTH
HE CWIEE” M. VRNV EEVITLE B E SN R L, P R A R S 1 O AN e 1 3 R )L B
TR B N RE RIS AE % . [ P A0 23 3 0T VA B DI AR 25 4L I 7o A 49 RO 0T 7 i B2 4 v 7 (1L 7 i B B4R
FrAd 2 AL N R e B 7 VAN T THI[1] [2] [3] [4]. (EIUVE X TFIabrE R BT E Z M ENR . 8. fE
SEFRASTRAR, B SE A WA TR H Fa bR 0 AR T e AN B bR, HLERE VAR OB Z e, i
ZAEH BN T, EFM B R T IFZ ERRE, SRR, Fik, wPoEs 3o k2 &it
PR IR B BE A A BT 75 (0 (b S 75 2 ¥4 I B A AR R ) )

ARV IR S5 AL L R S o — AN B (1) 22 @ I B B I R, AR e SRR IR R L BB R Ak it
IS T 76 N8 5 R B AT PR A AR, @ X 8 — AMA BRI BEATIC B, SRR, 33k
BT 4% 156 (LB R AT HE PP AR . 2 @ MR U S R R BT 20 W DU R UANE B VRS S ISR (e vk
REE FE T RE. RS VPNME B VENE B TOSPENE B TR R HE . — Bk EEN
AEEE: B E B A E AR SR E B ). VPSR (R RS TE) . Ak 77 R IMHET R B R T -
BT, EWANEE T 2 B IR R B 7 3 R TRCEAE BAE (5] [6]. TFIME BAELE[T7] [8] [9]
T A B AFAR[10] [11] [12] [13] [14]=AN A1

7 R BV BED IR 55 (1L I G B A A5 B BN PEARBERI 1, AR SR F S AR B R R At
LA B PPN R AR B RIVPANME . SERTVPANE S S AR R 5 A BE D I IR 55 (L B e B 1), AR ST
WS B TR Y 1 SRR 22 @ MR DS U7V G, KRS 45 SRR AN 15 B AR NSRS 2,
AR IE 555 1 SR PRI A [R)3E FAH L FRT R S R0, o A B A R 45 S B R VRN 5 R AT R, SRA5
FEASARBOM URH BE . SR G, R R BB TR BRI T, DUSCIL T A &1 59
TS5 B B R I HE P R . s SiE s 8 G o AT U B TR O VR B T AT
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2. IHipEAL
2.1. IREMSE

AR B 2R (Picture Fuzzy Set)/& H1 Cuong 2 Hi BT BUBRIEE[ 15] 0 SAAGBIRI 45 A2 X 22 SLBDRA 4R 1) 90 &
EEECR A PALFEEATTHSE L, DU A 2 A E RS R
EX1[15]: BES X N—HErwis, WH B ERME Pl w UR:

P={<,u(x),77(x),v(x)>|xeX}, )]

Hrt, p(x)e[0,1]/2 xe P MSCRERIBEE, n(x)e[0,1]/& xe P WIHSLREE, v(x)e[0,1]RxeP KR
RJE B, u(x) v om(x) Fov(x) W2 AR FAM p(x)+n(x)+v(x)<l . R, X T xeX ,
ﬂ(x):l—y(x)—n(x)—v(x)%xePE‘]Tﬁgﬁiﬁfgo ‘é’li](x)ZOE]ﬂL’ G EIR N E M E. A
TR, MBEWBTERA p=(unyv), Hi, uel01], nel0l], ve[o, ] Hz=1-u-n-v.
SCGIIBT I SCRERE, IRTBE, S EERIAE AT ) AR 1 RS VP I AR R SR O, Rl

TEAAN [F S
SEX 2[16]: XS TREBMIEL p = (u,n,v), FAF5 RS WA B8 HOT 43 0 € SOR -
S(p)=u-n-v, 2)
V(p)=pu+n+v. 3)

B3 (16]: B p, M p, ARG, AR S AR BUAF 7 b0 B0 RS 10 ok B0 0 5215
BRI p, A p, BEATHEFF -

1) #5S(p)<S(p,)>» Wp <p,-.

2) #S(p)>S(p,)> Wp >p,.

3) #S(p)=S(p,)» M

a) # H(p)<H(p,)» Wp <p,>

b) # H(p,)>H(p,)» MWp >p,,

o) % H(p)=H(p,)>» Wp=p,.

2.2, JEIEHEE

TFHEME SR SR EH AR B S A% AR dr M E AT IR E . SCRPEE . 15 B R R SR X i
FREVEIRI PN JT T, 17 R 508 2 0 5 6 — i 8L 1) SR P A P R AR AR U AR PR 17

BN 4 17): W TH—ad, FraemgSRESH 0 £m, W& T 0 m— 14,
@ NHHRHESE.

o TA W RIS NS AN ©=1{6,,6,,++,0, ) -© ETE AT R4 & 1] A 4R 2° KR

SEXLS[17]: ¥ O NHFRMELE, QR AERE m:2° —[0,1] 2 :

1) m(@)=0,

2) > m(4)=1,

AcO
TUFREREL m APRAELE © FIEEAMEE DT, VAcCO, m(A) NGRS R, RRIEE
FEATE A RAEMFRE. 5 Ac© Hm(4)>0, WFK A Wil TS,
R 6171 Bom:2° - [0, AHHMER © EMIEAREAE, V4O, WK
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Bel(A): Zm(B) , 4)

Bc4

FIt i€ U R AL Bel :2° —>[0,1] 9 © BIMEEERREL. Bel (A) RMFTH A T EIE R,
ELT(17]: ¥ O AFHRELE, WA EMEARGEEDIE m, VA2, VA BcO

Pl(A)= ), m(B), ®)

ANB#Q
WIFR PL(A) AR RR S, BE T A S 4 R KR AR REAGE, RRARE 4 KL,
HILAE5E X6 F1 7 A1, % VAe®, H Bel(A)<Pl(A), BIPI(A)SEE Bel (A) B FEAAI—Fhflith.
SEX8[17]: % Bel :2° > [0,1] WHHELR © LIS RS, & X Dou:2° —>[0,1], WA
Dou(A4)=Bel(4), YAc© (6)
WFK Dou 9 Bel HIMH5EPL R %L, VA C © , Dou(A) PRIy A ISR, Fom A T%5E A RIFEEE « Dou (D) =1,

Dou(®)=0. KT VAC®, FRIXA[ Bel(A), PL(AY] FEHE A Hyf (E X I SRR A ARG R 22 X 1], i
A X IR0 5B 1 B

J ANPREE X [H] .
SCRFIXTH] ANl E X ] X [h]
0 Bel(4) Pi(4) Dou(4) 1

Figure 1. Interval partition of evidence A

& 1. iFHE 4 X EXI9

Dempster & BUIZIESEES %O &2 —, TN AT ZHEIERNa S, HRAE SRR,
SEFE 1 [17): ¥ Bel, FI Bel, /& [Al— R AINELE © AP AMEEERREL, m, A1 m, 3 il FL6F I ¥ S AR 455 B
L, BTGB A, A, -, 4, BB, B,, -, B, HFEESm:2° —[0,1]

0, A=0
m(4)={ X m(4)m(B) (7)
A , A%Q
1-K
WA FE R 5 K Dempster VEN . K R n i 48 (8] 1 RAREE, o g 15V
K= m(4)m(B,)- (8)
ANB=0

K AE R UL HUESE Z R oK. 2 K =1, TWHEHE m, Al m, F56 405,
SEFE 2 [17]: X Bel,,Bel,, -+, Bel, & [A—1RHIHELE © FRUEFEREL my,my, - m, 50 BIFHEAAE FE
S, WA Bel, @ Bel, ® - ® Bel AFAEHMEAREHE AT m, VAcO, A=, WH

m(A)=K, Y. m(4)m(4)--m,(4,), )

ANA4N-NA,=A

NZAME RS UK Dempster VAN, Hih K =[ m, (A )my(4)---m, (A4, )j o

4NN 4, #D

Dempster 5 BGE N AT LA R [17]:
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1) L m®m,=m, ®m, »

2) &iEM: (m ®m,)®my=m ®(m,®my) .

3) Pk AFEEME—ORETE m, » ST RASS EANTE my AT m@my =m o Foibt, my:2° [0,1]
FETIAMEE I, B m, (©)=1

4) WANE: m ©m, = m, .

3. ETEES BAIRREMQ R IR 55 S R R 75 3%

UEHE BSR4 S A 5 T B AR 2 7 MR [18]-[23]. AR EHAVEN B LA E T, A
SCR FUE SR BER A R 5 45 IS GBI PPN B e (O IESR 5 02, F MR o SRR R A AR 2 A E 0 it 5
TR REAT By, LT X v B AR 55 L 7oy AT VP 5 3k %

3.1. ETEHRERHNRGEMERRM

A B 9 AR 25 08 L T 3 R 0 ROR K B 4 VA0 ORIV SR BR O R RO AT
A={4, 4,4}, BFREHILNC={C.C,,,C,} . REAVEFREMESILNG={g.2,. .8} -
BARHETHEQS T RRNARL 8 & ANRFET RGN S* . ST TR g TOLNR 4,78
B G R ITE BB R pl = (il bty i=120m s j=120n, k=12 K.
Forbt, b = st [S* FRE K NREET BHARHIURERT A, T HRBR G S RRRRIE, RIS R R A
A RFT RN, s Rk NI TR R KL, S° R k AN REFRHEN
BAHG vl =5y [SY TR K AN RFT IR ERIR 4, % T4 G RN, BRI K
b syt R kAR T IR R RO LI ARG ) =t [S* FORE kAT R O BERIR 4, %
TARKE G PRI, B LA N, s RS & ANV TR PR LI N ST,
7= 1= (e 4l 4l ) FOREE kAT R TIE 404 R LI A HEE

L BBIRE B, AR SCTERS AR S B 1 AR LT B R Bt b, R PR 40 B AT 45
Mo B, HERVPHTREARNY B AE HHRHESE N © = (V. N, B} o Fordt, YAREIHFEIL, N R
B, E RFMFFEE I, BRIZSh, (Y, N) REFF PRI . 30K, A e T BT 2 10
SCARMORIEL p* = (1" " " ) WLAERE, U SCA LR % 5 bR 0T 22

ml{ (Y)=u") k=12,,K, (10)
m{ (Y,N)=n", k=12,-K, (11
m{ (N)=v", k=12,-K, (12)
mf (E)=1-mf (Y)-m! (N)-m! (Y,N), k=12,-K. (13)

EL9[24]: % m N O ERFREAMRE, R ERE 2T EHK, A R0 EH—DTH, V4eR,
M © i Pignistic M3 b8 #0E M-

Bep, (x)= 3 m(4)204

xc AR |A|

oty Al R A B MR L9, SRAFEEA LGB EON Y Pignistic HE4 BRI %

SEX 10: ¥ p, ={w.,m;,v,) F p, :<,uj,77j,vj> AP FERERNE m] Fim? 9O ={Y,N,E} L. p, M p,
FAAFRIINF R REL,  BetP , Ml BetP , 7359 m] 5 m] 4 Pignistic 225 LR, W p, A1 p, W]
Pignistic MEZEH 5 & SUN:

) (14)
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ﬂnmﬂ=gg{ }o (15)

Dempster 723 JUJ 2 1F 45 B2 10 & BROIEHE 1) 32 BEARHE ,  (EZVR NIFE & R S8 R B 35 R RIE B I 5 23 7 A
AT EMAIEER, BT AT G v 9 R Y & s, SR A BCEAS BRI R AR5
PAAN [ 4 8] (1) Pignistic M6 0H B R AT BRI 72 A2 R, IRt —2D @ SGER R SCRefE . DAk, iE
a5 Ry S FNAE PP, FERRHEE 55 A% B A FE T BN [FIEHE (18 EALE , 2@ id Dempster 72: )
SHEIE JG R TG, 0 T BRI A A 25 U

Xof T P AN TIEARE R (1) SRR DA K 2 MBI ) — 350, ARSCAR AR & X

SEX e 0T —Am, FANESE m, Flm, 2 18] ¥ SRR RE 5E SCA:

T(m,m!)=1-d(m’,m}), (16)
o, d(m,’),mf) FEPIUEHE (8] ) Pignistic M2 FE 5 .

EHE m (122 SUBE AM(m) s — Pl e 1 Ao s 1 B i, A0 A A F 408 11 i = bR 50 I Pignistic
MR R oA, ISR EUE S, AL U= ok B8 EL IR A i AR A BB BURK 25

EX 12 [25]: ¥ O AFHRMELL, m NFERE, WREHE m 12 LER:

AM (m)==Y" BetP, (6)log, (BetP, (6)) (17)

BetP , (A)-BetP , (A)
m; mj

Hr1,  BetP, (0) 72 Pignistic 3.
XFT 2 RAUESE m, 2 LE AM(m)#N, BCENGERK: 2 SR AM(myBR, BUEB/N. 4ia
XPE, AR SRUEYE ALE TR A N

w =ex ——AM(mi) i=12....
i p n =12, sH o (18)
2 AM (m;)

T2 RRAESE m, 2 SCRE AM(myB/)N, BUCENGEVN, 2 U AM(m)BCR, BUEBR. 4562 X
BE, mroRESE A v A KON

AM(m)

'TZLAM('"[) ,i:1,2,"',n0 (19)

y :[I_L(mf)]
l ZL AM(ml.)

Hrb, 2%« FBUETEEE0, 114 .

B IEVE AR & Bgl SR & BAA{E, (ErHR R g m Vit R R R R . NfifbisE, A
SCAEUEYE G N, 1 SR UE R BEAT AR RE v 5, 19 BIUARURE AR B s SR I8 I L g 5 A D 3 ) A A
FESVE BIE, RS/ A RS AEM RIS, 370 70K FH 2(18)MI(19)  FIAE TEA E 6 AH RLUESE HEAT 12
1E; &5 K H Dempster & LN #H4TE B @& .

3.2. ETRSIRWIIERES RBEYS 17 AR 55 R R ik %

TR RBRIIES & ROTVE, 456 IR ORI TEEXT A BEVDAR 55 LRI EAT VEATY 2P 7
REZAREUT 4 AR 1) K REREE Oy RS 2) FHERE BT ER G 3) KBUR
RERAC N BRAG 4) KRR CSRBROITIE AT SRR HE P S0, BB IRIT:

BB LA R (10)~(13) K 5 15 B e 558 BE P = (p)) (k=12 K) ¥ 1k 9 1F 4 56

mx

MY =(mb)  (k=120,K) s 3, mb =[mf (V) (VN )t (N).m (E) ] RBARBE e SRR P o

i i

TURFALAR B IESRAT A
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BB 2. WEMER R AOERE B = (b)) (k=12K), Hri,
b;:[Bethg_ (Y).BetP,, (Y,N),BetP,, (N), BetP, (E):l ATV, Betb, (Y), BetP (Y,N), BetP (N),
BetP, (E) mzR(14)H5E -

SR 3. VR T BRI Pignistic BERIEBSAINE DY = (d)f )  (kI=1,2,--,K), Hrh,
dy =d(mf*,mf") JUEFE I ) Pignistic B 27, H1=(15) P HRE .

lj b

BB 4. TSRS H A S TR 6 SR B AR DY :(c?f) (k=12,---,K), ¥

mxn

~k 1 K Kl - .o .
9 :HZ,:L,M,, d=12m; =12, mk=12,,K . (20)
S,y A 2y ~ 7 7 1 7
BB S. Eﬁi{kﬂzﬁﬂz&E@éﬁé\Eﬁ%%ﬁﬁiD=(d,.j) , Hfd, =—3" df .
mxn K

SR 6. U SAUENNE UL AM () ) SERHEERAERE M oh & Ed ml S0k ST S T 4
(05 20 AR LA o

AM(m;f):—;)Bethg (6)log, (Bethg (9))ai=1,2,~-,m;j=1,2,~~,n;k:1,2,--.,K i 1)

HLAR T 906 BRI DY ALk A BE BSAEIE D, AT 4 o S AR SR P %5 dF <d, o
AR 5 SORARTD SR, %5 ) > d, » WREAR & SONMhIEESE . 5 TEAUE wh KAER AR M b & /ME
8t 6052555 T ST wi* S A L Wl

ARSI MY o BOEAR ARSI, SLE TEALE wh -

=

A ()
=W =exp| o [ i = L2 my = L2k = 1,2, K (22)
Zk:IAM<mij)

MUEHRAERE M T FESR my AP G R, HAB IERUE w4

AM(mg)

AM mk 1 mk +
who=wik = 1_# AU =12k =12 K (23)
L Xl ()

Srh, B0e IIREERALE(, 115, A5 I 0.1.
BB 7. BRI TR o), ROPTIGERIERE O = (7,) . S0,

g

K

'j:[my(y)ﬂ’ﬁij(Y’N)”’_iy(N)an_qy(E)J’ ’7ly(Y)=Zf:1W§m§(Y)’ ’ﬁij(Y’N): k:le‘];m;(Y»N)’

G (N) =20 whmy (N, g (E) =3, wimj (E) -
ST S HTEIENEA K4, WA D-S & P YRR T K-1 RE A SRR A
B¢y‘7]‘2:(’&’z'1'),,,x,,’ e

sty =1y (V)i (Y, N) iy (N) iy (E) | = 1,2, ,m3 j = 1,2, (24)

ij
X () (8)
1_21;13:&/(:1 "_11]; (A)ﬁ: (B)

i:1,2,"',m;j:1,2,"',n; (25)

sy (Y)
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ZKI —
ANB=(Y,N),k= lm

(
1= s (4)7 (B)
)m; (B)

ity (Y, N) = =12 my =12, n (26)

my, (N) = - ZM@“ (A)_’];(B),i:1,2,~-,m;j:1,2,---,n; (27)
m; (E) = 25531“1,;15(/,)%5(3) =12 m; =12, 0 (28)
1= 2 s My (4) 5 (B)
[t SRS PSS (S0t SESE I P = (p,.,)mxn L py =y, ) ooy =y (V)2 =y (VN)
v, =i, (N) o
BB, HE RGBS P=(p,)  WHAAE p* =(p),ps.py ). b
Py =)o =max () o =min(n, ). vy = min(y, ).
BB 10, LSRR BB S P=(p,)  MITCHE SEAR p 2 A Pignistic B S
Dz(dij)mxn’ Hor, d,}j:d(p{/.,pi,)jj CAG AR B 1) Pignistic B85, AR (15)R#E .

S 11, TS SIS BRI A, (1= 1,2, m) TEHRBE €, (J = 1.2,-++.n) L HID 6 S R

minmin(di.)+maxmax(dij.)
= d, +maxmax(d,,) A =L 2%

1

B2, N RS LRI 4, (i =1,2,---,m) BIRERE

‘91'22’;:15““" i=1,2,---,mo (30)

gy

3 b AR A 20 VA B A IR A 55 14 L G ) SR IBR B I B B DL LA o SRR IEE SRONE 17 VA B IR A 55 (46 I
5 AR I BGIRE L, QIR U 2% (1 B 7 5 B AR gt e el

4. BB H

FAE R E 89, NPRER fh 24, T EIE B BRI SS B R A SE R L5 B ORRR . i il
HIABEANA, SR EEYIRIR S BN — 3 4 5, BUH 4 D REETREALL B RAGHAIX 4
FEL AT I ik, 2l i, IEIELT 4 DMEFAEN RN 478 71(C), EEG), R
F5IKVA(Ca)s 77 B TR Cy) 04 PR TR P R FE 73 BN R O BB R AE 2 NS T IREREL, 48 HHSCHF,
Xf, FERAIFEAL 4 FPFRE L. SIS, B8] 4 DS TS RGBSR, W& 1 s,

Table 1. Picture fuzzy decision matrices

= 1. HREMRRIER

C G Cs C,
D, A <04,0.2,0.3> <0.2,0.3,0.4> <0.4,0.2,0.3> <0.3,0.2,0.2>
A, <0.3,0.2,0.4> <0.3,0.4,0.2> <0.3,0.2,0.4> <0.4,0.2,0.1>
A <0.2,0.3,0.4> <0.2,0.3,0.4> <04,0.2,0.3> <0.3,0.2,0.4>
Ay <0.4,0.3,0.2> <0.1,0.2,0.4> <0.3,0.2,0.4> <0.4,0.2,0.3>
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Continued
D, Ay <0.4,0.2,0.2> <0.4,0.2,0.1> <0.2,0.3,0.4> <0.3,0.2,0.4>
A> <0.2,0.3,0.4> <0.3,0.2,0.4> <0.2,0.2,0.4> <04,0.1,0.2>
As <0.5,0.2,0.2> <0.2,0.3,0.3> <0.3,0.2,0.4> <0.4,0.2,0.2>
Ay <0.3,0.2,0.2> <0.3,0.2,0.4> <0.4,0.2,0.2> <0.3,0.1, 0.4>
Ds A <0.3,0.2,0.4> <0.3,0.2,0.3> <0.3,0.2,0.4> <0.2,0.3, 0.4>
A, <0.4,0.1,0.3> <0.4,0.1,0.2> <0.2,0.2,0.4> <0.4,0.2,0.3>
A <0.4,0.2,02> <0.3,0.2,0.3> <0.3,0.2,0.4> <0.3,0.1,0.5>
Ay <0.2,0.3,0.4> <0.4,0.2,0.3> <04,0.1,0.3> <04,0.1,0.3>
Dy A <0.2,0.2,0.5> <0.2,0.2,0.4> <0.3,0.2,0.4> <0.3,0.2,0.3>
A> <0.3,0.2,0.3> <0.3,0.2,0.3> <0.4,0.2,0.3> <0.5,0.2,0.2>
As <04,0.1,0.3> <04,0.2,0.3> <0.2,0.2,0.5> <0.3,0.2,0.4>
Ay <0.3,0.2,0.4> <0.3,0.2,0.3> <0.3,0.2,0.3> <0.4,0.2,0.3>

BB, 1. SRR AN B LB E P, AR SO TR B R (10)~(13) 4 & 1R S T REAR 25 Hh 1Y
HARBRI AR P = (p) ) , LR DR TSR M :(m’]‘ )M(k =1,2,3,4) . IRFETHEAK D) SR

4x
AESEAERE M U0 R fis
my, =[0.4,0.2,0.3,0.1] , m/, =[0.2,0.3,0.4,0.1], mj; =[0.4,0.2,0.3,0.1], m,, =[0.3,0.2,0.2,0.3] ,

0.2,0.3,0.4,0.1], m!, =[02,03,0.4,0.1], m}, =[0.4,0.2,03,0.1], m,

[03,0.2,0.4,0.1],

1
ny,

]
mh, =[03,0.2,04,0.1], ml, =[03,0.4,0.2,0.1], ml, =[0.3,02,04,0.1], m}, =[0.4,02,0.1,0.3],
]

ml, =[0.4,0.3,0.2,0.1], ml, =[0.1,02,0.4,03], mly =[03,02,04,0.1], ml, =[0.4,02,03,0.1].

FIEL, ] LSRG ISE T 8K Dy Dy B Dy FTXEBLATEARRERE M. M R M.
B2 N T IR & TR Pignistic BEARFEE, I 2N(14) TS S R U R
Bt =(by), , (k=1,23,4) . SuEEHEEE M0 8ES & HOERE B' 0 F

B!, =[0.5,0.2,0.4,0.1], B),=[0.35,0.3,0.55,0.1], B},=[0.5,0.2,04,0.1], B, =[0.4,0.2,0.3,0.3],
B}, =[0.4,0.2,0.5,0.1], B}, =[0.5,0.4,04,0.1], B, =[0.35,03,0.550.1], B}, =[0.5,0.2,0.2,0.3],
B}, =[0.35,0.3,0.55,0.1], B}, =[0.35,0.3,0.55,0.1], Bj, =[0.5,0.2,0.4,0.1], B}, =[0.4,0.2,0.5,0.1],
B, =[0.55,0.3,0.35,0.1], B), =[0.2,0.2,0.5,03], B, =[0.4,0.2,0.5,0.1], B,, =[0.5,0.2,0.4,0.1].
M, A DURAFHER R BOERE B® . BY 1 B*

B 3. MRS TG4 T RERIHY Pignistic B BEBIERE DY = () (k1=1,2,3,4) .

x4

0.10 035 0.15 0.20 0.10 0.15 0.10 0.25
Dt | 005 010 010 005|015 020 010 020|
025 0.10 0.10 0.10 025 0.15 0.10 0.15
020 020 020 0.15 020 030 0.15 0.10
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0.20 0.10 0.10 0.10 0.20 020 0.05 0.05
o _| 010 010 010 020 o, {020 025 0 020
~7 71020 0.15 020 0.10| ~7 71010 005 0 025|
0.15 020 0.10 0 0.25 0.10 0.05 0.10

030 0.30 0.05 0.10 0.10 0.10 0 0.15
D pe | 015 010 020 020 i, 1005 015 020 0.10
~7 71015 015 010 020] ~7 71005 010 0.10 0.05]|°
020 0.10 0.10 0.15 0.05 0.10 0.05 0.10

S 4. FIH R (Q0) TS P ST B 5 FAL R T BRI EE B RS D' (k =1,2,3,4)

[0.13 020 0.12 0.18 0.20 0.28 0.08 0.12
- 0.10 0.13 0.10 0.15 B 0.13 0.15 0.10 0.15 ’
0.23 0.13 0.13 0.12 0.17 0.10 0.07 0.18
10.18 0.23 0.15 0.08 022 0.13 0.12 0.13
[0.13 0.15 0.05 0.15 0.20 0.17 0.05 0.12
5 0.13 0.20 0.10 0.17 B 0.10 0.12 0.17 0.17 ]
0.13 0.10 0.07 0.15 0.13 0.13 0.13 0.12
10.17 0.17 0.08 0.10 0.13 0.13 0.08 0.08

BB S, KU THIEBARE D' (k=1,2,3,4), RAREBIKIN S A BB D .

0.17 020 0.08 0.14
0.12 0.15 0.12 0.16
0.17 0.12 0.10 0.14]"
0.18 0.17 0.11 0.10

[j:

SPW 6. T XHE VRO (5 BT ARG, VS IEARIO % XU AM (), IR SRR M* o
SAIEAR ! TS AT S £ 45 S0 SR TE A AR 7 (k = 1,2,3.4) .
B, T S9E B DY AILE AR B RE D A5 4 R n S R SR K B T < d
WHIEAR 2 SN TSGR, %5 3 > d, , WS SONTHhIIEAR .
SRIG . RIFTSRQHIE 5N IESE % SUREHRRE A° (K =1,2,3,4) -

[1.83 1.86 1.83 2.04] (195 195 1.86 1.83
|83 189 183 195 . 186 183 195 187|
1.86 1.86 1.83 1.99 1.76 2.03 1.83 1.95
1.86 1.95 1.83 1.83 ] 204 183 195 185
[1.83 1.99 1.83 1.86] [1.75 1.95 1.83 1.99
o _|185 187 195 183, |199 199 183 176
195 1.99 1.83 1.67 185 1.83 1.76 1.83
11.86 1.83 1.85 1.85] 183 1.99 1.99 1.83

e, FIHQ@2)M23) i EBIEREERE W (k=1,2,3,4):
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0.78 0.04 0.04 0.04 0.04 0.04 0.04 0.79
W 0.78 0.78 0.79 0.77 e 0.04 0.79 0.77 0.78 ’
0.04 0.04 0.04 0.77 0.79 0.77 0.78 0.04
0.04 0.04 0.04 0.78 0.04 0.79 0.04 0.04
0.78 0.77 0.78 0.04 0.04 0.78 0.78 0.77
W 0.04 0.78 0.77 0.04 Wt 0.77 0.77 0.04 0.04 )
0.77 0.04 0.78 0.05 0.78 0.04 0.04 0.78
0.78 0.79 0.78 0.78 0.79 0.77 0.77 0.78

BB 7. RS IEAEE R P ST R AR ISR R M :(mj;)4x4(k:1,2,3,4), SRAFF I 98 AR R

M z(’ﬁij )4x4 °
=[0.35,0.20,0.35,0.10] , 73, =[0.25,0.20,0.35,0.20] , 77, =
i, =[0.30,0.20,0.35,0.15], 7, =[0.30,0.20,0.35,0.15], 7y,
iy, =[0.24,0.20,0.40,0.16] , iy, =[0.40,0.15,0.16,0.29] , i,
iy, =[0.25,0.25,0.30,0.30] , 77y, =[0.30,0.20,0.40,0.10] , 77y, =
i,y =[0.26,0.25,0.39,0.10], 7, =[0.33,0.20,0.33,0.14], 7,
i, =[0.40,0.17,0.30,0.13] -

[0.30,0.20,0.40,0.10

B
=[0.30,0.26,0.30,0.14] ,
=[0.43,0.17,0.24,0.26] ,

[0.30,0.20,0.35,0.15] ,

=[0.35,0.15,0.30,0.20] ,

HFB], 8. FAHK(24)~28)1 D-S G HHNXEIE G RUES AT 3 KB RE, SRR OIE 4

HItmN:

M Z(”hlj )4)(4 ’
iy, =[0.49,0.01,0.50,0.00] , 7, =[0.31,0.01,0.67,0.1],

[0.40,0.01,0.59,0.00] ,

nyy =

[0.32,0.01,0.67,0.00] ,

iy = fity, =[0.40,0.01,0.58,0.01]  1i1,, =[0.49,0.02,0.48,0.01] ,
sity, =[0.21,0.01,0.77,0.00] » 771, =[0.86,0.01,0.07,0.06] » s, =[0.82,0.01,0.16,0.00] »
sy, =[0.39,0.03,0.57,0.01] , 7ity; =[0.32,0.01,0.61,0.00] » 71, =[0.40,0.01,0.58,0.00] »
sty =[0.27,0.02,0.71,0.00] , 7, =[0.48,0.01,0.50,0.00] , 7, =[0.59,0.01,0.38,0.01] ,
sy, =[0.68,0.01,0.32,0.00] -

UL, T LR AR BEM RIS P = (p, ), W1 2 B,
Table 2. Group picture fuzzy decision matrix
2. BARGRIIR R AE M
C (&) G Cy

4,
Az
A3

Ay

<0.49, 0.01, 0.50>

<0.40, 0.01, 0.58>
<0.82,0.01, 0.16>

<0.27,0.02, 0.71>

<0.31, 0.01, 0.67>

<0.49, 0.02, 0.48>
<0.39, 0.03, 0.57>

<0.48, 0.01, 0.50>

<0.32,0.01, 0.67>

<0.21,0.01, 0.77>
<0.32,0.01, 0.61>

<0.59, 0.01, 0.38>

<0.40, 0.01, 0.59>

<0.86, 0.01, 0.07>
<0.40, 0.01, 0.58>

<0.68, 0.01, 0.32>
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SR 9. B RHK GBI R SRR P = (p,), | WERAE AR

pi =(0.82,0.01,0.16) , p; =(0.49,0.01,0.48)

py =(0.59,0.01,0.38) , p; =(0.86,0.01,0.07) .

S 10. IR S) PSR AR BRI e RE P = (p

D=(d,), - WFHR:

0.33
0.42

0.00
0.55

0.18
0.01
0.10
0.02

0.28
0.39
0.29
0.00

)., JER SHAER L) Pignistic B ESHIFE

i

0.52
0.00
052"
0.24

ST 1. FHKXQ)HHEE SRR 4, (i =1,2,3,4) FE36545 C, (j =1.2,3,4) T SELAEAR AR (5 5Kk

R BRI R ¢ = (s,

o
4x4

0.62

0.57
E =

1.00

0.50

0.75
0.97
0.84
0.96

0.66
0.59
0.66
1.00

0.52
1.00
052"
0.70

BB 12, FIH GO T FAE N EER RS LR 4, (i =1,2,3,4) A0S T AR AR K OG-
£ =0.62,& =0.83,,=0.69,5, = 0.80 .

SRR I T VA AL R 25 (L7 5 BEAR A OB R FE , ST RS A 15 B 2 L 7 5 B A
ST BRI Eh K BN I S AT P RIS B R AT HE . HEFF S5 SEN: A, > A, = A, = 4, «
B, A, HIR AR A BE IR BERERT, 00 T A SO TR AR G 3 1 10 2 I B e A7 o 0 T 47 1
V07V MR G RIER B (v BRI IR 25 G R o B0 T — AR

5. &g

N R DR ES AR AL T 7 BEVITUIR 55 D NL R - ), A SO IR BB IR 1) T R 2 )&
VERFRHETT i . 2 TE B SEAE R 2 A PPN 5 S A AN A5 B AR b, MR RS rh RAEEE AN
SEPEAR L BRSSO DR AR 55 SR R VAN 5 B AT AL S, SRS RO AR . 2R
Ja . FETRACBE R AIERE, @I SR OB TS R GBI T, RGP ik
FEVITAR 55 BE LR O HE R S Bt o I S0 BB P B R T VA I RT AT R v BEMIR AR 55 (1 e e S it
T ANER B 2B AT B SIS RS PP S BT IS W SR, AT LB R (1
JS2FH AT SRS A

HEEmE
BB NS RIEW TR EIL L (19YIC630107) KHANZGF 5 K2 i g i i 3 A Bl 45 9% 5 17
e RBIR0YQ04) . X ANE T 5y K b e e 3 AR 45 9% & T 4 W Bh(17QNO01) .
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