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Abstract: In view of hesitant fuzzy linguistic multi-criteria decision making problems in which the criteria weights are
partially unknown, a hesitant fuzzy linguistic multi-criteria decision making method is proposed. Firstly, the trapezoidal
interval type-2 hesitant fuzzy number is proposed. Then, the weights of the criteria are determined by the model of
maximizing on the basis of the difference degree. Moreover, the weighted similarity degree of every alternative with ideal
points is displayed to rank all the alternatives. Finally, an example is given to illustrate the effectiveness of the proposed
method.
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) 7y Liu SFUSDREAN 2 8 5 e o — A BR TE ORI 5L,
HEE TR SR IR T AR 2 KBS 15 0 1) 22 e )
YT

DA BB S (AL B 7 SRR B S A
h =SSR EORURR T SO £, L3 SR ] A, (HLA
S RR—EAF B R, 7ESERR PRk, £ 48— RUBOR
FOFABRIR I bR R 0 55 (VPN S BT . —
TROBORA TR G M fift e T Ik 1) R, el ek 3 SR g B A
YRR J8 o L [ R A e 1. X A) — 2RO A0 R
JE A8 55 T 1 I —Fike ik — BB %, JLoT Sk f
bl — i — ZRURSOR 5015 1, R AN Ik R b — 2
BOMIECLE. H AT, A8 W0 R A0 55
RN R K S Pl L= AR RSP 958 7 N A
HATIRAWEAR.

) IR, 6 5 A0 P RORA B 0 A W A 2, A TR AR v
W AR A BB PR O
AND, 2 B R AR BT AR A5 ST RBDR I A
T 22 WE N YR SR A3 1) 13 45 7 T 2124 g, — A%
F RN B PR AN 8 P e 5 R B, T
BV (W2, ARH 2, 25, — M I, AR U, B}
EPEVEM E5 L, B RKIE5 1000 R 3P, —iB 0 4h
(A 2=y, — 8o s {(— M), 55— (i), B
A0 AN B8 DR 7, WA T 58l S — i T R
H AT LR R A I R 5 4R (IR 22, — %, 47},
AR IX LR X A] [ 22, U] 5 AE 2O b e i Siz
PRt L. EF XA RO 5 AL B 7 V5 A £, Rosa
SERS26Ipy e T RIS NE A T AR AR
1555 ) Context-free grammar J5 VA FIAH N F 4k pR %L, IF
K H Max-lower l Min-upper 5 £ 45 PEAN (5 B, 7
BEIERE I, Li 25P74E T O-# SR ME S, K At B AR
T A DX TR T 5, TR A DX RSO 5 T e
JE 45 F 25 P 55 45 R, Rosa S5 28D B G S5 4
JEBIBE YT, IR T AR e v Bk
SCHERAT A AR 5 VRAN 15 JEL IR Ak 335 SR A A1 4%
Dk, VR TR R B S BRI E R

N T A R ) R ARSCAE AL BERBORIE B I,
SR AR 3 PG A0 BT K 7 2, AR TR
AR A DX TR T — BTG AR, I LA I % 56 8
Hb 2 AT K, BT LA TRV X TR R T — 2
TRASORIER ) R R B M 22 e, R T B4 0) AT g R A
72 5 REEAT AT PR 23 M7 SR 5 76 22 e BE R RR A 1, 4
3 S 2 B AR I SR A9 -V M A e s R
TOPSIS JEAH, 5 75 18 5 5 5 BLAR Al A1 4 AL 1)

PR, 43 20 &7 SO HERE, JF R 540 56 10E T 5
T3 AT PR S
1 BB K X R BT — RPLFR BRI 2

XWX h— 2 NS, PRI 2
M X F[0,1] B — A>T AR Mg, o LA BOa 45 5 3%
A

E = {{z, h(z))|z € X},
b h(a) 10,10 71 JUAS AT E O BOR £ 1 4 &, oR
J& TG AT BE AR BE, B Sk W, TEAE — I
TEASCRI A
EX 2N TR AR R R B
A= {((z,u),uz(z,u)|Ve € X,
Vu e J, €10,1],0 S uji(x,u) <1}
Horpe X AR, uy b AR SRR, T, C
[0,1]. AiBAILAER A
A= L:ex jue.]x wji(z,u)/(z, u)dude,

Hrp g, C[0,1].

EX3 A NS X B A AL, 2
WFATE 2 € X, uz(z,u) = 1, WFK A KX i) =R fi
WiLE, Rl

A= Lex fueJm 1/(z, u)dude,
Hrp g, c[o0,1].

TEX 41 X ) RO E ) BT SRR e
HI8 g oA AR T, IURR LA DX Rk . — SR £,
Ell

A= (AY AL =

((af a3, af , af; Hi(A"Y), Ha(AY)),

(a1, a3, az, ay; Hi(A"), Hy(A"))),
il 5 (AV) R H, (AF) 48314 AU L AT S5 5 + 1
ATEH Y,y by (1<) < 2) ISR,

EXS5 WX A —gEgES, X 800
RO S (HI2TFS) /2 A X 2 [0,11 ) — A~ T AR ik
W, Ko™ A

E = {(z, hp())lz € X},

Horp hp () by JUAN X TR ABE 76— TRRORA 4 mT B A2 44 1
S, £ € X BTG ERTTRERL, A0
FLARTRR A DX TR BR T — RO ISR B, A7

hi(r) = {(AY, A)|(AY, A") € hi(a)},

(A7, AF) =

((af ;a5 af , af; Hi(A"Y), Ho(A"Y)),

(a1, a3, az, ay; Hi(A"), Hy(A))).
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G B 35 VPN L, V2 7T AR B PR A
5 2 H AT, T RAR P AZ IS ) 10 TR K 2 AR 2R
& LGB, A B, Francisco 10V T T HiE 5 Rl
MBUE AL YR, 2 )5 2 F AT AL B E PEPP 15
SN IR B VA R 22 3 T RO ASORA
TR 5 AL 0 DX R RRTE — BUAR TGO 2, etk
A5 DX TE) o6 T — U RSOR 005 2
H,(AY) = Hy(AY), H,(AL) = Hy(AD).
MR E SC 4, DX TAJRR T — BUROR £ n] DA 5 4
(A7, A%) = ((af , a3, af, aff; H(A")),
(a¥, Y aY ,a's H(AP)).
TE X6 5y BRI i 5 e A AR R A DX T A
T RRIHCA
A, = (AV, AF) =
(%, %, %, a%; Hy (AV), Hy(AV)),
(a5t g, ag3s agy; Hi(AY), Ha(AY))),
Ay = (AY, A}) =
(%, 0%, all, alh: Hy(AV), Ha(AY)),
(a1+ afz, ags, agy; Hi (A7), Ha (A7)
B o N N T s /NS 7
p(A] > AY) =

max(l—max((ZmaX al,—al,0)+(afy—a¥))+

Zmax (Hi(AY)— H,,(AY), )/(Z lal, —al |+
<a&fa%>+Z|Hk<A%’>fHk<A£>|),o),o), M

k=1

max(l—max((ZmaX ab —a%,0)+(ak —ak)+

imax(Hk(A )/(me

+Z|Hk (AF) Hk(ASL)|),0),O).
H =X (I)HI (2) TP DX TR BR T — B RO B0

Hk AL skH_

2)

(at4

RS BRI MR NS R A A
(0 n] e BE, FRARHE BT B 51 25 5 P& v REBE, 19
B AS DX Ta) B B — RUBOR B0 KN HE P (R,
X6 R AR AT REE T L R R A, HE2 UCRA
KEFIB ., T4 RAKEH. ﬁTE&?iﬂﬁ%Fﬁ[
()66 T — BRI B mT e B e S, B S M
Bl TGO E ) ] BRRE
EXT WM = (a1,as,a3,a4;u1), N = (by, b,
bs, ba; uo) AAT AR TEARIEL, 43 B TE ABCD
HUER Y EFGH ZI ;5 1 Fl 5o 73 73] R A58 250 M T F s
J& ABCD MR %L N Jir [ B 2 EFGH (11 #1, s i
ANBETE BRI B AT TR, 511 A RORIEL M 5 A bR &
Al 2 e ELBR T ABCD RISTRA 2L N 15 AR b 5 v i il
x JIT B EFGH M Jl ¥ 2 11 % v, dE S8 i Ay
)& B 72 ABCD [FTHIF; 510 AR % M T B T
ABCD FIF#I % N F [ B T EFGH 84 11 2 3 B,
58 4 b 20 JE T B6 T ABCD IR THI Y 590 A AR
W% N [ # J EFGH %M%*M& M il #fJE ABCD
PRI 2 10, AR & 354 o A O 8 186 2 EFGH
(1 1T A 522/in'%*ﬁﬂ%INET.W%EFGH%ME‘:*@%Z
M JIT B JE ABCD M4 (1) 2 3 8 h, JE & i 2
Ze il J& 7B EFGH [T AR, M > N B n] REfE @ X
? /
1/s11+s/2
p(M > N) = 5 (T
i, N > M [T HERE s R

1 +s/2 +s/2
p(N>M):*(812515/ 821325/ )

b 8] =511 + 512+ 5, S2 = S91 + S92 + 5.

PRI AN B T AR AR bR 28 0 1) I 6 &R K E0n] 4 o4
PUR 5 FE E: 1) B AR AN BB AH 23 25 14 s
2) B 2 AR BETEARAE (1) (1510 3) 18] 3 AR PIAS
B TEAHAL S I B 4) B 4 AR A BREAHAS (2) 11
T 5) B S AR AN BRI AL A L. BLESFh
TH LR BB ABCD WA M A B Bl &1 FE, 4 kh
J& ABCD [n] 43 4% £ 4% 2)) 3T 55 8 & EFGH AHAZ A1 AH 43
B, B 1R 2 2581

X1, S, =86 ABCD I TH B, Sy =86 %
EFGH [T, s = 0, 511 = 0, 510 = Bi/E ABCD [
1, 501 = B EFGH [THI Y, s90 = 0. BEH, 511 = 519
=5 =0, iHEG) R @) [ p(M > N) =0, Hp(N
>M)=1

X2, S =#JE ABCD I #L, Sy =i JE
EFGH I #7, s zgﬁﬁ/DEOH’Jﬁﬁ s11 = 0, s12
= #.i1J¥ ABCOE W[ #, so1 = F.141/¥ DOFGH ] [fi
M, 890 = 0. BB, 811 = s12 = 0, [A/HA[1R

S92 + 8/2
=T 0

“)
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A 2
u)| P A
e p(M > N) =1/2((s11 + 5/2)/S1 + (s22 + 5/2)/S2),
S| Sz p(N}M)21/2((812+S/2)/51+8/252)
H
o fiz. a, a3Da4b,Eb2 by b, x X ES, S = BiJE ABCD I = # ) EFGH
IE 1 H%ﬁ?*ﬁ*ﬁﬂ;ﬂ*ﬁﬁ% ﬂqﬁi/\f 52, S —ﬁgﬁ/EFGH jﬂ%?ﬂABCD lj/]ﬁ ay)
S11 :0, 81220, S21 :0, 522:0. .[H:HT, S11 = S12 = S21
,u(x)“ = S92 = 0, Sl == SQ =S, @Eﬂﬂ?%
B
//2 N p(M > N)=1/2, p(N > M) =1/2.
0
/ s Y s (1 23 191 2 MO 25 4 T K 10X 1 B
4 E/S\iD "y W — RO OB B AR R Bk M, H (AY) = Hy(AY),
oo bbb b H(AY) = Hy(A), $¢3EH LTI FR, PIALG
2 BRARBIRUAZ () T 0 86 3 SRR 258 ), A D T T — A K - 57
) A FUR 545 500K S P 4B . X DR T — TR 1 |-
“ OB - - ¢ B R R RS RS IR G X7 AT AT AR sk
= i, TIP3 AN BRI 1 b S TT RS R ST e
/ s SRR FH BT 34 45 5 145 B 5 4 n] RS B R T
LA £ b, AR ] 6 R 7 412 X JE) B T — R BB 5 1 T R S
a, a,b, b, b, b,as a, x o
HITik
B3 #HEEHKHEEes
A
6% F_ G #e) B__C...F__ G
I/ (N
AV
4/ E D . O 44 DDE E’ H'H
© @ a b b, b b 4 x 6 FAXIEEER BEUS RS B
B4 BRAE#EERZ Q) A
() B
A / T G\\
o E E"D'D
A D N Y 7
S — = E7 AR ERRE R ERER

5 BREMBES

p(M > N)=1/2((s/2)/51 + (s/2)/52),
p(N = M) =1/2((51 — s/2)/S1 + (52 — 5/2)/52).

XF 13, S, =8 ABCD I 1H B, Sy =86 &
EFGH 1 #, s =& EFGH W THI Y, s11 —%i&ﬂ%
OBCDHG [T B, s12 = VUil & AEFO [FTHIAH, s01 =
0, S99 = 0. I}, 591 = 599 = 0, So = s, [AIBEA[15

p(M = N) =1/2((s11 +5/2)/S1 +1/2),

M) =1/2((s12 + 8/2)/S1 +1/2).

XF 14, S, =8 ABCD 1 B, Sy =F6E
EFGH [ [l 4, s =% JTEEO1O.HI T, 511 =%
11 ¥ CDHO., ¥ 1f B, s12 = DY i1 J& ABO4E #) [ 1
s90 = 1/2 86 O1FGO,, 595 = 1/2 ¥ /£ O1FGO,. [r] #E

p(N >

EX8  HBIE T Ak I AN X TR BT —
LR VA G )
AS:(A[e]aAL) (a’ 1, @ 92v 19]37 Qgyqs (A )

( )
(a 1,0a €23 e37 €4ﬂ ( )))
( )

(afl,atzva%,aw H(A; )
(at1, afy, ags, afy; H(AD))).

DX )4 T RARSOR H5 e AR AR 2R h IR st 43 A Il 6
FUPE 7 P Rl O, AT e R SR AR BN N S
WIHEHATI. M4E{A,B,C,D,A",B",C',D',E,F,G,
H,E',F G H'} Xt (B A bR {8 {aY), a%, oY,
agy, agy, aly, als, aly, afy, ag, agy, agy, afy, afy, afs, afy b,
SYFISY J3 5l Ay DX TR BT — RUBERIE Ay A, 1) B 5
5 AR bR & R o BT R, SE AT SE 23 il A Ay

At = (AgaAtL)

7



784 F 1 5 VS %30 %
[R5 15 A8 R R o BT IR, sU P X [ B (a5, aby, als, ol H(AD))),
ORI L S AR R T T R A i= 0.1,

BT OISR, s b DI [ BT — S BOHI ST F 91 2 mhmhmzlwﬂ/ TE e ——
5%1‘ég\iffﬁj§|xﬁ:{;ﬁ;ﬁﬁ‘]?ﬁ/ﬁg‘fgﬁiﬁzﬁ F;ﬁ,ﬁ ho={Ao, Ay, A} HIIEE B A T4, Hob
6, SY =¥hJE ABCD If] [ #1 =tk
EFGH [T L, S — K I A'B'C'D! (T L, SE — B A= (A7 AD = (e 0 g, i H(AD)
EFGH IHH, sy = 0,5, = 0. 7%, U = kbJE (ai, ais, ais, aiz; H(AD))),
ABCD [ B, SV = #:J% EFGH [ i B, ST =T i=0,1-.g.
A'B'CD TR, SE =B IEEFGH R, sV = WA
SMIED R, sb = = MK E'D . & A, 10 < plha = hy) < 1;
BrF Ay H97E3 (AT T4, U A, > Ay (1AT I 5E X ) plha > T) + pliy = ha) =
N 3)p(ha = ha) = 0.5;
p(As > Ap) = A)# g BT TCZ AT By 00 T4 70 41
1<sU/2+sU/2 st /2 sL/2). ) Wp(ha > he) =1
CANST Tsp T sk s) : S) 5 ho THTRE TG Z /N T By 10T TE R,
B ABF A ). WA, > AT gy 5, — 0
PRI SU_sUj2 SV _sU /2 22 XEHEIBRGEMBERE
p(a > 4 = (o 57 N0 K BB R R R —
SL—stj2  SE—sb/2 {Ao, A1, Ay} MIBERNE S S = {s0,81,+ , 84} 5%
ST ) O e Ao e bR TS, 1
MR WA B,C A3 HERIE S AR K A = (AY, AF) = ((a¥, aY, aY, aY; H(AY)),
X [V BT RIS, HL Lot L
(afi, ajs, af3, afy; H(AD))),
A= (AY, A") = ((a%, 0%, aly, ol H(AY)), oL
L L L T .
(01,0 055 @i H (A7), W T o 2 T2 5285 T Wi S
B = (B, B) = ({bar,bugy b, Vs H(B.)), dlho,n) = o > F) ~plho > R, (®)
(b, Uiz b, bis H(By). o p(ha > h) 3 ha KT AT SNSRI
C=(CY,C%) = ((ch, ez iy el H(CY)), [ AT REBE RN, B T AE PRI K P JEMELE, ) (R >
(L, ey, by, Ly H(CL))). R) TR EC R K TV AT SV 2 1R BE, A
I T, 38 W) o FT R 7 () D47 25 0 5, TR 58 (8) T

DO p(A=B)< 1,

2)p(A > A)=1/2;

3)p(A=B)+p(B=>A)=1,

HUWMEp(A > B) > 1/2, WM p(B >
i, p(A = C) > 1/2.

EX9 WX HBE R BBRE L = {Ao,
Ap, o Ay IBOBITE S HE S = {so, 51, , 8o} Fi ML
MK, ha~ by 4 B PEATEBIA T4, W A, > by 0]

p(ha = hy)

C)>1/2

LIS bk 2 )]

ny= 17’L2 1

By, ) AR BE T —RUBER AL A, >
L a R 53 K b e, POCEIGAN L, H

(7

Hor: p(A,, >
By, ] RESE
25}

=

A - (AgvAzL) ((a%’azUQ’ %7 Q45 (AU))

DA P v By 2 1) (R85 20 25 SR

PEBR3 B has By XD T — AR TR 4
ho={Ao, A, -+, Ag} TIFEREBATHE, Hrp
Ai = (AT, A7) = (i1, a3, a3, aiy; H(AT)),
(ai1, a3, a3, ajy; H(AT))),
t=0,1,---,g,

d(ha, b)) H ha~ by Z TE A2 55, AT :
10 < d(ha, he) < g/(g+1);
2)d(hg, he) =0

3)d(he) = d(hy), 2 AN M p(he > h) = p(hy >
h);

4)d(ha, hy) = d(hy, ha);

S)#plha = h) = p(hy > h) = p(he = h), N
d(ha,he) = d(hg, hy), d(he, he) > d(hy, he).
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3 ETXEHE ZRMBEMEBNERS R
31 7€ 1R 20 HE ) PR 3R 07 vk
X T AN PLIGAR T 5 22 7R D e 5 ) i, 5 m
MITHEA = {A1, Ay LAy, n DMRRHEN C =
{C1,Co, -+, Cp}, Y WA TR ST, S8 W2 (1 74 D) AL
ENE=w)

w = (IU]_,’U)Q, e 7wj)Ta

n
w; = 0, ij =1.
i=1

iz
PSR T H 5 e I IR B, T““Eﬁ%%‘(&)ﬂﬂﬂ%k
AN ARG T A5 HE DR Y <wf(j=
1,2, ,n). A, Y3k %ﬁ%d&ﬁﬁﬁm%&ﬁ’hﬂn
15 BRI BB 5 AL VS TN N DX TR B
ORI B2 1 BT 7R, X N 3 45 J5 49 30 VF AN 48 B A
R = (hij)mxn, hij Rk SEH 4 7 i fEWEN § R
(RAE DU, L Ay N X TR — RPN 5, 1k i
T E T

F1 BESHEEREXEAXEET RIS
WEbRE DX 6 B — LB L
nothing(n) ((0,0,0,0.151), (0, 0, 0, 0.5:0.9))
very low(vl) (0, 0.1,0.1,0.3;1), (0.03, 0.1, 0.1, 0.2:0.9))
low(l) ((0.1,0.3,03,0.5:1), (0.2, 03, 0.3, 0.4:0.9))

medium(m)  ((0.3,0.5,0.5,0.7:1), (0.4, 0.5, 0.5, 0.6:0.9))
high(h) ((0.5,0.7,0.7,0.9;1), (0.6, 0.7, 0.7, 0.8:0.9))
very high(vh)  ((0.7,0.9,0.9, 1:1), (0.8, 0.9, 0.9, 0.95:0.9))
perfect(p) (09,1, 1, 151, (0.95, 1, 1, 1;0.9))

Step 1: 4 15 75 v S50 13 AR I 66 44 8 X 0 66 T
RN T BN K v SRR B AR 4 O TR
VE (S B R U E e A R
I 166 T — B AR B, i 7 ) e S R =
(hij)mxn-

Step 2: H4 T fig Ji 4 e, 402 S E. MR A Rt
(5)~ (D WS FTH p(hyy > ) W, AR @) i
BT d(hij, hiy) BAE. p(hij = h) 5% A fEAEN
¢; T IAT A0 25 T b7 v 252 20 1% W] 8 3 K/, d (R,
o) H 0T % A A AEMEN ¢ F (012 5. By RO B
X BT — BN FR RIS, R M B 1O T4E, Rk
G T R AR E N T ME . B = {Ag, Ay,

A} HBIBITE TS = {so,81, - .56} BT
K, HA7
A = (Agj7AzL) = (( %7 1U27 g’w Q45 (AU))
(afh zL27 ZL37 Q45 (AL)))

7::0717"'79

Step 3: F TS 22 e KA TR T LA v AR R, 3
T2 (7) AT (8) SRATFAEAHEN N 257 PP E 2 18] 1

B B (T, Ty ) WO 025 5 o TR S 826 1 T
BUER. BB SR 4 Y (R - HE B TS [
'LU1_< <’lU1,’LU2< <w2’...

)
w, < w, < W,

JUES)

max Z(w) = > Y d(hij, hij)w;;
j=11i=1 k=1
stw <w <w;’,
w1 +ws + -+ wy =1,
W1, Wa, -+, Wy = 0.

Step 4: VI I S5 1E 5 BAR 7 M0 25, AR
TOPSIS AR, 737 i e BEAR T =0 G = {s¢}, T3
BTN G = {so}, FHUHTE A, HIEHIA T
Ry 22 11, B

D(h;,G*) =

wid(hi1, GY) + wad (i, GT) +

D(h;,G™) =

wid(hiy, G7) + wad(hig, G7) + - - - 4+ wpd(hin, G7).
Step 5: TR KL ¢;, WiE J7 e, Horp

4 wnd(hin, GT),

Ci — D(BiaG_)

" D(hi,G*)+ D(h,G™)’
ci BOKR, %7 FRAL.
4 HH5HT

SR I T SCR [27], 38 1S5 R R T,
B3P 7 5 Ars Ao B Ay, WA TT AT 3N
PR HEI C v Oy A1 Cs. BB HR SR X 25 1 U (1) B 22
FEBEARESS WA IO VR, HOR 4 T % v AR
v ]

0.20 < w; < 0.40,
0.20 < wo < 0.38,
0.10 < w3 < 0.50.
VPO 7 BR R VPO AR, B
S =
{50 : nothing(n), s1 : very low(vl), so : low(l),
s3 : medium(m), s4 : high(h), s5 : very high(vh),
s¢ : perfect(p)}.
HARVENE B3R 2 B (EVEIE R
).

F2 MBEMIESITMNER
C1 Ca Cs
Ay {s1,s2,83} {s4,s3} {s4}
Ay {s2,s3} {s3}

Az {sa,s5,56} {s1,s2}

{s0,81,82}

{547 55, 55}
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MR LU AR R, 0 34N %6 08 J7 S AT HE P,
AT %, RS BIT.

Step 1: A IR 152 2 Fe 46y X 1) B 2 — R4AR
TR KL, K38 K RSB

hii hiy his
R = (hij)3x3 | ho1 hoa hos |,
hai hzy hsz
hiy =

{((0,0.1,0.1,0.3; 1), (0.05,0.1,0.1,0.2; 0.9)),

0.1,0.3,0.3,0.5; 1), (0.2,0.3,0.3,0.4; 0.9)),

0.3,0.5,0.5,0.7; 1), (0.4,0.5,0.5,0.6;0.9))},

ﬁ12 =

{((0.5,0.7,0.7,0.9; 1), (0.6,0.7,0.7,0.8; 0.9)),

((0.7,0.9,0.9,1;1), (0.8,0.9,0.9,0.95; 0.9))},

his =

{((0.5,0.7,0.7,0.9; 1), (0.6,0.7,0.7,0.8; 0.9)) },

iLQl =

{((0.1,0.3,0.3,0.5; 1), (0.2,0.3,0.3,0.4; 0.9)),

((0.3,0.5,0.5,0.7; 1), (0.4,0.5,0.5,0.6;0.9))},

iLQQ =

{((0.3,0.5,0.5,0.7; 1), (0.4,0.5,0.5,0.6; 0.9)) },

has =

{((0,0,0,0.1;1), (0, 0,0,0.05; 0.9)),

((0,0.1,0.1,0.3;1), (0.05,0.1,0.1,0.2;0.9)),

((0.1,0.3,0.3,0.5; 1), (0.2,0.3,0.3,0.4;0.9)) },

ha1 =

{((0.5,0.7,0.7,0.9; 1), (0.6,0.7,0.7,0.8; 0.9)),

0.7,0.9,0.9,1;1),(0.8,0.9,0.9,0.95; 0.9)),

0.9,1,1,1;1),(0.95,1,1,1;0.9))},

haz =

{((0,0.1,0.1,0.3; 1), (0.05,0.1,0.1,0.2; 0.9)),

((0.1,0.3,0.3,0.5; 1), (0.2,0.3,0.3,0.4;0.9)) },

ESS =

{((0.5,0.7,0.7,0.9; 1), (0.6,0.7,0.7,0.8; 0.9)),

(0.7,0.9,0.9,1;1), (0.8,0.9, 0.9, 0.95; 0.9)),

(0.9,1,1,1;1),(0.95,1,1,1;0.9))}.

Step2: H13X(5) ~ (7 W5 A p(hiy > h) 1,

leil R FH 5 (8) T BITAT d(hij, By ) I, #351
p(h11 > h) = 0.3552,

p(hia > h) = 0.7313,

((
((

((
((

(
(

S # 30 %
p(h1s > h) = 0.6459,
p(ha1 > h) = 0.4270,
p(haa > h) = 0.4999,
p(has > h) = 0.2202,
p(hs1 > h) = 0.7798,
p(hsa > h) = 0.2828,
p(hss > h) = 0.7798;
d(hi1,hgy) = 0.0718,
d(hy1, hsy) = 0.4246,
d(ha1, hsy) = 0.3528,
d(Rhy2, ha) = 0.2174,
d(hy2, hsy) = 0.4345,
d(haa, hap) = 0.2171,
d(hy3, ho3) = 0.4257,
d(hy3, hss) = 0.1339,

d(has, hss) = 0.559 8.
Step 3: FI HI 29 22 foe KAGAE AL, SK AT & 7H U] (1) AL
oy (j = 1,2, 3). B4R &R

0.20 < < 0.40,
0.20 < we < 0.38,
0.10 < ws < 0.50,
SE
max Z(w) = 0.849 2w; + 0.869 0w, + 1.119 dws;
s..0.20 < wi < 0.40, 0.20 < wy < 0.38,
0.10 € w3 < 0.50, wy +wo + w3z =1,
wy, w2, w3 = 0.

SRR 45wy = 0.4000, wy = 0.3800, ws = 0.2200.
Step 4: 45 TOPSIS AL, 43 i) i i BRAL 7 %00

Gt = {se}, BT RN G~ = {so}, FHFUHITEA

5 IER AT R, %07 %5 E AU %0

IR ZE B 43 3 A
D(hy,GF) = 0.3480,
D(hy,G™) = 0.4616,
D(hy, G*) = 0.4956,
D(hy,G™) = 0.3140,
D(hs,G*) = 0.3139,
D(hs,G7) =0.4957
Step 5: TIHZRGVEY 23k
D(hi,G™)

)

D(h;,G*) + D(h,G~)’
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PEL G0 AT RIMY B RBAL 3 0k F o ik 787

i€ )7 b, 435

c1 = 0.57016, co = 0.38785, c3 = 0.61228.
Il C3>C1 > Ca, BT % Az> A1 > Ag, As HEMNTTE.
5 W

2 )~ () HFT G AT BESE p(hyy > h)
1H, 15 27T Be LR

Co c3 Cy

z1 0.3552 0.7173 0.6459
zo 0.4270 0.4999 0.2202
x3 0.7798 0.2828 0.7798
(7] —HE R0 3 A7 S/ ] RE L KN BEATHERS, 2300
1351

P! =

Py < Py, < Pyy, Pgy < Pyy < Py,
P)y < P}y < Pgs.
[F) 2], J3 A m] fig B AR I P2 b iy [A]— R 7, 3 AN 7 =
FIHE 15 0 K
o c3 cy
p2_ z1 0.4000 0.6667 0.6250
zo 0.4444 0.5000 0.3333 ’
zs 0.6667 0.3333 0.6667
#34)
Py < Py < Pyy, Pgy < Pyy < Py,
Pjy < Pl < Pss.
R RUR I, 3 AN J7 8 [m) —HE I (¥ ) G SR e 4 AR Al
[F] g, R
P11 < Py < P31, P3a < Pag < Pra,
Py3 < P13 < FPs3.
P2 A RARW] T AT AR RE T 1 AR I DX T B T8 —
RUMCTGASI AT e 2 V575 V0 2 HERA 1Y) HLAT 0.

P2 2y Li 2RI e B v] REFERERE, th T H
VEHU 2 ORI, Howy = we = w3 = 1/3, B T X
EC o MT R e 4 L, 23 M I AN SR HIZACE, R =X (7) F
(8), MRLHE AT g JE H1 B P2 T AT p(hay > h) (R SREL
FEASEI N % 07 BV 2 10 A BE B8 d (R, By ), B
S 22 A KRS DI SRATH U U B AS TR BB ok SR
28 H PR 5 TR USRS R

0.20 < wy < 0.40, 0.20 < wy < 0.38,
0.10 < ws < 0.50,
I FH 8 22 5 RA TR KA 3 N HE N (AL, 75938
wy = 0.4000, wy = 0.2945, ws = 0.305 5.
RIFHFIAR
D(hi,G™)
D(hi, G+) + D(h,G~)

=

RAGIR AV R AL
c1 =0.5599, c; =0.4116, c3 = 0.5860,

Mes > e > co, Bl Ay > Ay > Ao, T75E A A IATT
FAZTT EAR P AR S AT R AR 5
IR T A SR $ MY 2 3 XA B 2 — TR0 B AR b 4
22 HE M e ST VE L AT Y.

LA B FEAEOMIE  AR I, X (7) RR PNk
A REANE S VP AR AN N T B, T Li AF T
Y0 I SCHIR [30] B0 77 V-0 A0 ROBOR 1 5 S T 2 X 1)
BRI AR FA -

env(Hy) = [Hs-, Hg+], Ho- < Hgr. )

Horp Ho- WPUBBOME 5 4 i /N OE, Hos
TROWIE T SR T B K IO, X BB 5 A1 ff
AL BE, 72— B Lo it e B 22k filtn, A
PIAS L4 BRI 5 48 Hy M Ho, Hy = {n,vl,l,m},
Hy = {n,vl,m}, #4i Rosa 2527 (1) k4 2% J7 1 nl 415 3
env(Hy) = env(Hz) = [n,m], {Hi& Hy M Hy B 2 EA
HATF] .

THEE PP = 2R (1 T BERE I, KL
WRVE 5 e b g X T B A 2R TR 4, I LA 1)
T2 1 X W) 6 T — B SRR B, T DL 5 4 i R B A5
WIAEAS R, JER I AR AT oH . 10 Li 527 ml g
FEVHS A A A RRAB K 75 3%, SR faf 5,
R A RAKEHA.
6 &4

ARSORE U 5 e A D DX TRIBE T — BAOR R Ak 2,
& H DX TR T — B TROBORN K, JF LA A B2 Hh e,
PR T AT IR DX 8] BP0 PRk £ mT e A
7 5 52 (. 75 R8BI UENIALE A5 BOR A 5 5, A
P 2 KA E BB VS, 45 B 22 K Ae A8
A, R 3 e MR R R BT SR A B, I 2 - TOPSIS 4 J8
A, SR T LT 2 R R R X AR T AL IR 22 o I ke
SROTIE. BUARAZIE 5 5 A G 0 2 5 R i SO T], B
SESTARANR, 3 e BN KT AR (R R 7T BESE T2 5K
22 . dda, T 545 0 e AR B M T P
P TR ATAT VEAIA L. BEAh, AN ST A AR Y
AT LLIE 9 &, I PG RHE N A B (1 i 4F-
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