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Abstract

Multiple attribute decision making is an important research direction in the field of modern deci-
sion analysis. As an important part of multiple attribute decision making, multiple attribute deci-
sion making with hesitant fuzzy and uncertain linguistic as decision environment has been widely
applied to all walks of life. This paper is aimed at the risk of urban underground integrated pipe
gallery construction, using hesitant fuzzy uncertain linguistic as the evaluation value of decision
making and the maximum deviation method to determine the risk assessment indicators and ex-
pert’s weight information involved in the assessment process to conduct the city underground
comprehensive pipeline corridor construction pilot cities construction risk assessment, and using
the TOPSIS method to conduct a comprehensive assessment of the pilot cities, and then select the
most suitable city as a pilot city for the construction of underground comprehensive pipeline cor-
ridors.

Keywords

Multiple Attribute Decision Making, Hesitation Fuzzy Uncertain Linguistic, TOPSIS,
Urban Underground Comprehensive Pipeline Corridor Construction, Risk Assessment

ETINERWAHEIRSERIERRG ZHE
i h 4R & E RS XU VS P RO LA

ﬂd‘ﬁ& F‘]'J 1’ %'J“;E\l’ ﬁﬁk% 2

BB BERI, BT, BT, R EER EIE S (S B B VTR T A A R ST o i R[],
G S5H%, 2019, 9(1): 93-106. DOI: 10.12677/0rf.2019.91011


http://www.hanspub.org/journal/orf
https://doi.org/10.12677/orf.2019.91011
https://doi.org/10.12677/orf.2019.91011
http://www.hanspub.org

RGN 4

WL K205 BB, YLF M E
‘HEWT RGN ELRARAR, I HE
Email: zhigangshivip@163.com, mxb502@163.com

Wk HEA: 20194F1H30H; A HEM: 20194F2H13H; &4 HiH: 201942 H20H

G2

£ BRI RIS — M EERBTT W, (EAS BN EZART S, IRBEH
A ETE T ARFIABE R TR R O L) S AR ATk ASCE AR T 56 E R R X
B, CAALBBM A B ETE S TSRS, BRARAREESE BT IR DB R RS AR
MERKERE, IHRTHTEEE BB RS KRTET R R RSP, A TOPSISH Xk
R HATEREVHERHF, ARETRIETH T 426 B MR B sUR T AR HE R KSR

Xiia
ZRMERE, RBEMAHEIES, TOPSIS, WM FLEEEMER, KRS

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

ZIRIERFRRERG T — AN HBEHNE ). CRIBEFE S L CRMEET, WHRA&
Wi S, PRk AR HCE R AT R . R T 2R RE M, — ER AR AMIRIER
Jitle BT AATEYER A E EABEIPE, T 4R 0 RS AE RAABRYE, X ELSEh E AR A, A
MARMERL HHAER I R . 25 GBI B RR, SEEINM KA A 7 A 73 A B B3 Zadeh [1TRARISE ST
BIGRSR A, XR IR AT T RN TE . 1R 2 A SO R AL 22 Rk P SR b (0 L A8 T SR AN
WEFL, XSBORISEET THE T RUR R . (RINFE % Atanassov [218&H T BB RIS . 2 )5, M
R LML AG LR, XA B MIEE[3]. Bl 2 EAE[4]. 2 TUBRISE(S155 . BEX BB ML
EFIIIR S, Torra [6]#01 /% T HUMIARER, $RM TANBAHIEIMS . b5, REZAHIILM T KENTIT
TAE. AREE KM 7]4 1 TN BAE LA S RIE, FRRE T B SR (E SRS T,
HH Iz F B 2 B YRR R 8. Torra A1 Narukawa [8 R ASORGE 1) — fcia 5092 U] ¥ fee B0 A0 BRSO S o
Ko €T WEB I R .

BT AV LR R BRE AN 2 M, A 2 AR, AIITCIE K8 PSR A5 B4 RS i 1 i
T, RAELUETERTT OBt . Bltn, AT — DA R AR & BRI, ATBLA “1R
aF7 o ChET L R L CEY BCUREY KRR, SEUETRAMLL, E AT . R M ez
i 5 2RIk, AT AT B LT A HE AR Bk, X BUE SR g h sk 5 B 2w ik
RAEE S T AT E . BEE N 58 3000 2 J8 P o5k a8 FE IR, AR B AR
3] TR E o Rodriguez S5[9) I =1E 5 IR HO & BLVE NG M Hi Ak, S T ARTABONIE 5 RiE 4k
HIMEE . O T ZIE NAHE R SRR PN, 715 5 ARIEAEREA L, 28 NEEHIEE, Lin [10]52H
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TRBERNE SRS, Xu [11#RE TAFEIESLEERIMS . S8MBENENAFHEIESELE,
Lin [10]0PUEEBRIE 5 83T THHE, & X T MBEMAHEE S E£MMS, JHER 7T —RINEEE
ZiH . Zheng [12]38H TR AT EE S IACFE T, FRELVCEER, IR R IIEH
WAV R ey ) 8 452 T IR IR H - Huo A1 Zhou [13]75 FE BN FebR 2 B BBe i, $2H TR
B T 15 T AN P BT F LA AP 7, R IR o 7 @ 5000 B XS PEAG . Yang
SE[LA1HEH T8 B BRSO AN 1 18 5 BT B R LR34 31, 4 08 B B s S 0B 0% & 11T
i) . Zhao 5[15]456 ¥ IR BAE M AT €15 5 IR LT R4 51, 18H 7 M 2 Bk
T7i%, FRAR R E G Rk TR A BE I VRN A 8. Wei [16190 8 T IMGEMIA S e BT, fel T X (A
ERBEM A EES, e T — RIIXEHERGEM AR EE ST T, F8 TMBEWATE
HE RIS,

WA B8 TG A €18 5 PR R B TS — A 2 . Hn e OB BRI AT €1l 5
1357 R ES BN 1 R BN AR E AN G BB o O BUAH O SCIR 2 46 TR EE SR IR AN 22 1 & AR 45 T It
FAI, WA F TR HE D . L N ZEIEISE R g, BOCEER A B, LA &
THTGERI A E1E T 5 B0 R 2 B P e B N TS )

AT E BTG A E 18 5 A3 T TOPSIS J7VALE 2 J& M ok 58 A b i sE PR - FEAR 2L
ST LG . A5 DA FHE Y 7 S AR IR Bl |, 455 Choquet #1453 Shapley 18, & X T
BORI AN 58 15 5 JCAR 70 BRS04 AR TR AN 58 18 5 JCHE N . Dy 1 4 T M e e ik
HREAERFS AR T m AHEAERRREC R, - TIREEMI A €15 S Shapley Choquet £ 5
AP 1) 5 F-(Hesitant fuzzy uncertain linguistic Shapley Choquet averaging operator, f&j#% HFULSCA)RI¥t %
PRI AN %€ 15 5 Shapley Choquet 743 JU{ 7355 F(Hesitant fuzzy uncertain linguistic Shapley Choquet
geometric operator, [@FX HFULSGA). /5, R 3CHHE H P A AT € 78 5 388 T TOPSIS 778 H
B FULTEAE IR T T 28 G 8 R 2 Vi st I T B 1) T b, DAy Ol i a2 438 10 e S ) R it — 2B i)
B,

2. FEHIH
2.1. BEEENTHEIZEZE

56 B INIH R A8 sE A 3 KRB UR Zadeh [17]3 5652 H 118 5 R R MME, HIiE SR EEAFRRRFEE
WA TR, AR AR R R rh R DA 5 (A B R N NI R 35 s, s AT REMTIE 542
B, R AEREL U MESARESER T UERRA S ={s[i=0,1---, 2t} . B0, WLLH—AMEEL
B F RN FAREE S £rA
S=(sy = AEWE 5 = 2,5, =ME 5, =M s, =FIE, 5, = 1, 5, = ) .

X 20 [T —MBEFERS=[s,.5, ], Hhrs,,s,e8, s, Als, HRFRES LN LA
T WRTRRIE 5 AR § N AE T S AR

S WA ESERE. RO M HCIES LR S =[sa,sﬂ] ) 5, :[sal,sm] 5, :[saz,sl“] ,
T — s 1 3a 5 e SR 11

1) §@5,= [sal,st(-B[saz,sm] :[Sm D S,0555 ®Sﬁ29 :gsalmz,smwz] ;

2) As= /”L[sa,sﬁJ :[ﬂsa,isﬁ] :[sm,st , Hrp Aelbl ;

3) 505, =55;

4) A(5,@35,)=25®15,, H1e[0,1];
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5) (h+4)5=A5®@A5, b 2.4 e[0.1].
22. WBEMAREIES

R 2.2: [10]8 X B /MEI, X FALE AR H 8 A, A MO A 8 25 47T L
N

A:{<x,[s9(x),sr(x)],hA (x)>|xeX} (2.1)

Fots 800 €5 0 (1) =U, oy 0 1 ()} R BEHREAE X [0,1]) EIBUE IS, FoR ek xe X H
BT ARG SR 55,05, | RO I T I8, 15 0= {([sg0)05,) |- (@) )| BOVBIRBERAH 2
BETL, H, 5,9 (kSEu) U ooy 17 (@)} o TEICHL, SRHRBEBI R 2 15 254 4 7T LRLAE T
A O R B 4 3 TR A

%Xz&[meFquﬂwJMa»ﬁ@:qﬁmgw}Ma»%ﬁﬁﬁ¢%@ﬁ%$%%%
EIEH A0, WA XA R B 1 T 70 R EE BN T B X

1) a®a, :<[s9(al)+6(a2)’Sr(al)+r(a2)j|’Uy(al)eh(al),y(az)eh(az) (7/(“1)+7(“2)_7(“1)7(“2))> ;

2) 4 ®a,= <[Se(al>e<az>’Sr(cq)r(az)]’Uy(ul)eh(an.y(az)eh(uz) (7(a)r (“z))> ;

3) A4 = <[Sw(al)’sif(al) :| ’ UV(al)eh(“l) (1 h (1 a y(a] ))l )> :

4 af :<[sa(al)4’Sr(al)ﬂ"}’uy(al)eh(al) (;/(al )ﬂ )> ’
AR5 ST A B AN B 5 25 76 M5 45 B SORVRS B8 R, SRR e B R A 5 25 T T
RS 24 B ([5y05,00 h(@)) S M ITRBOB RS T 257, I BT DLz S

§ (d)z(ﬁzywew (“))”(a<a>+r<a>)/ SOy )T eyl 21H0) 22)
HoR, Th(a) 2 h(a) TR ATHITE R AN
%xl&-&mquwMJﬁ@» AN R AN B SV T RO R T L SR
H(@) =g 2 e Uy (@) =7, (@ )>Xseaﬁdﬂ) (2.3)
Hot, Ih(a) 2 h(a) FHIAEHTRBANEL h(a)={y ()|l =12 1h(a)} H((1).(2),(th(a))) T
(L2, 1h(a)) 7E 7, (a) LRS- RO B, LB 7, ()2 7,0 ()2 zmmﬂ)
S TR RPN T AR B 2 5 T =quﬁM] >ﬁ@ q S oy () >,

D) Wk S(a)>S(a,), Wika kT a,, ARG >a,;

2) W S(a)=5S(a,), W

i) R H(a)>H(a,), Wa >a,:

i) R H(a)=H(a,), WEWKEa Ma, R T REEMES, MR, 4=4a.

2.3. RN EF Choquet R

EX 2.6: [181H X ={x,x,,,x, | AW BRI E SOVERES X EREwmE, Hildu
PE -
1) u(@)=0, u(Xx)=1;
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2) MR A,BeP(X)H acB, Wu(A)<u(B), Hrh, P(X)NBE X FE.

T 2.7: [191% f W X={x,x,,---,x,} FIIERMERE, p NES X LOBRINE, NxT5
— /NS 1, IEFEAHBREL £ B9 EHEL Choquet FL70N

c(r (’C(f))):;f (0 ) ey ) = (4| 2.4)

Folts (1),(2), () 005 (1,2,o,m) A BHe, 6615 £ (3, )< (5 ) << 1 (5, ) B
Ay = {3 ¥ X} Ay =9 -

JEALEE X 2.7, Choquet 17 AT LU o 2 2 A A BAE I G R (B2 B & H — e 1 R R,
BIHAUN R T “FHARI” PN LER Ay F A(M)(i:l,z,--.,n)‘ZI‘H?*HE%H@EI"J%TL AEHETTRPEN

AT 7 e A EAER LA, 1E Choquet FA4r H A 15 BRI
N R IR R, S AT e BT R TAUAH AR FH B4R, Marichal [20]42 4 1) X Shapley 1E

IA

oy ()= 3 e

2 s, (u(SUT)-u(T)), VScN. 2.5)

Hef, u AN EREHIE, n, tFMsOBERRN, TS FFRE.
RIERQ.SPIE K, Meng 211521 TEN ERER A BRINE ¢, (97 L1 Shapley {8, EP

—s—1)!
o N)= (n N t). !
pS (gl ) TQZN\S (I’l—S+1)!

WX 2.0), WRS={i}, W
(n -5 —1)!s!

P (g N)= 3 g (O[1[1+22.())] vien . @7

SN\ n! jeS

H(2.6) 7T AL A AT R W e s H A B S M EAEH SR INIAEE, RS — R E TS
N\S o R, 2.7)rf DA AT WOC R A B (i) AR AR R G R, b i — AN
WETHES N\

FF e X 2.7, Meng [21]5€ X T HL% A -Shapley Choquet #2711 SUR AR 51 F0 S LA 51,
Vo lp

(£,(SUT)-g,(T)), VSN (2.6)

€ (0] = z}f (v0), (8:M)= 7., (22V) @8)

A

€ [ (30)) =8 (5 )pz’)(w}pz"*')(W) 2.9)

Fot ((1),(2),02(n)) B8 (1,2,m) B —Fh B 6643 £ (x,) )< 1 (30 ) <</ (x,) - B
Ay =TT X )+ Ay =2+
3. RBEM I AT RS SRR RA E

AT E BRI AT EE S Shapley Choquet SR 5L F-(HFULSCA) IS FR AR AN 12 18
F Shapley Choquet J LI~ 5HF(HFULSCG) S HoAH G — 28 T . 2 )5, BN T BB A
Ty 1 o SEPE B O BE B, RP3ET Shapley Choquet AU B BARE RS . Hefim, 78 LA BRFFCMOERS |, 7
HEM BRI AN i 52 15 5 A8 R 19 TOPSIS 2 @RSk, NS5 I SHIE A AT S (B0 SO
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3.1. Shapley Choquet 15> & F

%X&h%quMM@W}MMXﬁLLMﬂ%%%ﬁﬁﬁ%%%m% g, NitH
A={a,,a,,--,a,} LW A-BRIE, W a (i=1,2,,n) FRZEWIAHE 15 S Shapley Choquet AT
HFAFREN

wasagxaﬁﬁ~ﬁn=@@@xmg@erpnw@pNn (3.1)

i=1

Fobt (10,(2),00(n) T (L 2,000 m) By — AN B, 8893 G < << oy = a8}

%ﬁ&hﬁw;qﬁm&w}w)ﬂﬁll“)%%ﬁﬁﬁﬁﬁ%ﬁ%%,&ﬁ%ﬁ
A={a,8y,,d,} L1 A -HOBIUEE, R FSE IS8R 52 5 = Shapley Choquet SR P 4758 7 TR (5
BTG, FTBRLE ROV — IO A 2 i e, 1)

HFULSCA, (&,d,,+,a,)

n o (g5 N)-pt (g;,,zv)]
\° .8 U T1(1-7 (e, )[ AR
<{ Stotaf o eimr-od, (1) z:llr(a,>[p;;1_(gA,N)_,,;?M)(M)]} ( o) T 7(ap)

S (1).(2). () B (12,00 m) B A BB (08 G < << 0 B Ay {800
Ay =D -

%xszﬁw=q S (@) (I =1,2,-,m) WIREBRA T8 22, g, Mk
A={d,d,,d ytﬁzﬁmmr MG (1= 1,2,-,n) BB IR BT & Shapley Choquet JLIT T4
HFAREN

)pAf)(ga N)- pA( 1)(g; .N)

®=

HFULSCG, (d,,d,,+,d,)= _l(%) (3.3)

Gt ((1),(2)00,(n)) B8 (12,m) W0 AV, 0605 Gy <y << LAy ={a0 s |
A(n+l)=®°

%ﬁ&hﬁwfqmm@W}MMXﬁLLg@%ﬁ&ﬁﬁﬁ%%ﬁm% g, Ak
A={a,ay, -, a,} LI A -, R PRI #i 5215 & Shapley Choquet JLAT T 2550 7%t 43
ST, RGBT R R — IR A 5 S 0, B

HFULSCG, (&,,a,,a,)

: Ny (e 3.4
N sty e 1) y |V (a,)eh(a.)H?(ag-))(p“‘)(gl o) || G
H:’:W(ai){pf*(f)(gA,N)*PA(M)(xz,N)J Hf’;lf(ai){ o (22-N) pA( ) (24- A/)J Aaw) )5

Ho, ((1,(2),(n)) B8 (L2 o) — BB, (578 6, <a
Ay =2«
3.2. MEEM A HEIES ENEENE

44 Shapley Choquet B14%, /NIRRT S HRBOBI AR 0 it 5 25 SRR B, i LA ARLA 2 7 4
IR it 5 B, N2 SRR (0% JR P s TOPSIS Jy v 2t L.

%X&sz&d%@mwmﬂﬁw»ﬁé%bmwﬂﬂﬁ@»%E%%%ﬁ%ﬁﬁﬁﬁ%%%%ﬁ,
O HC B 2 5 T B S
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d(ﬁ,l;):%(|9(a)—«9(b)|+|r(a)—r(b)|){lh(a)‘m Y (r(@)-r(®))]- (3.5)

y(a)eh(a),y(b)eh(b)
H—B M F, 455 Shapley Choquet #1735, A4 12T Shapley Choquet F277 HIHE RS AN
T 2 T 5 SR DR RS .
Wty X, WGBS EESE A B, 20t P4 AR A 52 18 5 G
i QM)&W]( »ﬁb—q(W%Jﬁ@»(:m n)KI pf YR X R Shapley BElI
FE, NP BRI AN 18 5 48 A A B (2T Shapley Choquet% ﬁJ\E’J/XEU%EE.%JTUé%Tﬁ

d(4,B) =—Z,-":1d,~ (duli)(pjhi (g:N)=p (gl,N)) (3.6)
o, d, (a6, ) IR BRI 1 02 [ BE Tumﬁaﬂﬁﬁﬁﬁ ((1),(2),-.(n)) BT
d,(@.8) B0 (12,0 n) W0 AEH AR 4, (a.5) <dy (6.5, < <d,, (a,.5,) . H

Ay =TTy X} ¢ Ay =2+
3.3. &T Shapley Choquet F] 9 BIBER K TOPSIS /5%

3.3.1. [E]REHik
e — LT BRI R B 2 V8 2 PR R IR L. W A= {a, @00}« C={ancypenrc,) A

B = {enen,rne, ) S SA . BPEA RIS S50 . 73 R e VRO LA R
%ﬁ%:qwﬁmwﬂﬁ@ﬁ%ﬁLxgmjﬁJWVM:L%gﬂ%%ﬁ%ﬁoﬁ%(ﬂuﬁﬁﬁﬁﬁ

WIRHSE 5 e 2 = (af) o 34h, TESERRURSE, SR SRR MR R (5 B U
[y, SR RIS DI, FEBE, RS 36 A B0 R S SR A T, B
g:(e)=(gi(e).g(e). 23 (e)- 21 (&) T g, (c;) = (g1 (c1) 2. (c2).8: (c3). 8, (cy)) S AR ARSI
RS SRR S SR M ) A BRI RS

3.3.2. Shapley =87 B9 E

WIRTHTER, 7E2 J@& MY SR IM 8, Shapley Choquet 524 BEME 2 i Hh 7 s A1 AL 2 J& 14 [B) 4 AH ELVE A
FAEHFEMA T B, AF R SO RIS B, SRRES R INRL . A S E BRI, i i
R TR SR 7 X 72 R SR ] e e SR SN ok SRR L 1Y) Shapley FORIINE

1998 4 Wang [22]F a4t 13T B 2 R R AT 7%, BIFE— 2 @ Pk SRR AL, o
JEYETE, WMRAEE D REEIET, M TARKTGT R, AL RS HR SRS EZERR D, M
ZEVETIER AP 3 A F T %, ATHZJE PEROZBIR T — MBUMNIRE . Rz, JRIEN Z I T ER
AL EE

4545 Shapley BUMIINEE, PRIEL FAEIRNE ¢, TG AN FITT S FOTTAN (B A S 22 57 T AROR

sz(a,,»az,)pq (¢).E) 3.7)

b, d(af,ap) & a5 ay 2R, ATLLRE.5) IR, p, (], B) #mhf L5 e 12
JETE ¢; T 1 Shapley BB o
BT M T2, LRI ¢, R 7 SR 7 52 ) 60 Fy A 5 22 7T WA A
F =YY Yd(d.a)e, (gE) (3.8)

k=1 i=1 I=]
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NTHEERYE e, T LK e, (A -BRIMEE g, MIEINT MECARRA.
maxzr:iid(d;‘.,dg)pek (gﬁ,E)

k=1 i=l =]

gl(e)eH, (k=12,r) (3.9)
st.1g1(2)=0,g;(E)=1

2, (S)<gl(T)VS,TcE,ScT

Hrr, H] NRERE K e fEJRYE ¢, T RVBIRIN L K HUETE .
IR EIRBAEAL, WL EE RS E M ¢, FREL K A BRI gf . ERIER(2.6), R
AR BIEE M ¢, N RHEL ZK M Shapley BRI p, (giE) o
T REEYNE ¢, (j=1,2,+-,n) » FTATT RS HABTT R WZE AT ELE R
9 :iid(@’dﬁ)’o@ (£:-€C) (3.10)

i=l =1

R, a, ®omTT R a, R e, T, EEBMAEN T Shapley Choquet FEAT I 1 B PR
WA E 5 & Shapley Choquet JL{T PR 5T HEAT AL IR (VPN d (a4, ) FomdisR3.5) i 53 21 4,
5 a, ZIBHIEE,  p, (g,,C) NIEHES C LIY Shapley BRI .

FEJEYE ¢, &, — T R EHATT R IR 2 AT LR IR

Q:ZZid(ﬁw%)ﬂ, (2::C) - 3.11)

j=1 =l I=1

N T HEAEIRTE ¢, NI A -BRIIE g, » AT AR U0 F A A AR .

maxZZZd(dij,dlj)pcf (2,.C)

j=1 =l 1=

gl(cj)eHCj(j=1,2,...,n) (312)

Hrr, H, FEJRE ¢ HIRSORA I A HARL Vi
KA FIRBEAL, LIS R JEYELE C B A BRI ¢, o PRI N(2.6), BURIRIG/EEMESE C L
] Shapley H= A5 &

3.3.3. &F Shapley Choquet FA 53 BIIRHZ B EER K TOPSIS J53%

AR LA b2, R B Z i KA 7k AT DLRAHE 2 B U3 T L K51 Shapley BOBIINE . AR5,
FIFHAZ BRI A € 15 5 Shapley Choquet H AR 251 BB P IEBM] AHI € 15 5 Shapley Choquet JL{A
PEEF, DA 2 B PSR R SR S N R A I 2 R E R RE . RN, A S ER KT,
A M EBCEER, DR ARG 2B SR Shapley BRI . fJ5, fEM BRI CIE ST
BN TOPSIS J7Eit E A7 LW FE M BUE RN, X5 AT HE P . 28 B2 75T Shapley
Choquet F143 1) 2 J& PERER 5 TOPSIS Jik. BAMBRERUIT .

Bk, MENE.9), WEEREMc (j=12,....n) FIRELHEE 1A -BWWE g] .

8ok, FIHARQ@T), T EARIEREYE e, (j=12,...,n) FIIREEL KL E (¥ Shapley BOHIIEE
P, (gl.E) -
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L, WU S 2 RIIIETR R, TR ¢, FIOUIEE K o 4 LV I U AT 1
BIE L (=12, mk =12, 7, =12, m) ORISR VRO L, 2805 PRI S5 18 Shapley
Choquet 5 R Hy 57 ok SR F4 BEWI 052 5 75 Shapley Choquet JURTTHIST, 44 FF47 1/ AU FEAE
A= (ah) SRR AR A=(3,)

ij xn

B0, MEREG.12), HEASREEC T A-BHIE g, .

A, FHRLQR.T, ﬁﬁﬁﬁ%ﬁ%C%SMmW&ﬁMﬁg(&ﬁ)

ﬁAy,%E%@ﬁmrﬁmmmﬁﬁﬁﬁfzww%,ﬁg DR A R R AN B 5 1 5 S AR AR
i =(a.ay,.a,) » BARFIREI3)ARGE.14).

max {~ } e, N R Pk
ay = (j=12,-,n) (3.13)
min, { } ¢, NS RJE E
min, { y}, cjjjxﬁlﬁnift)ﬁﬁ
a J=1,2,-,n) (3.14)
! max. { y},c]jjﬁizlifm}%

B, IIERG.6), SRR R o SHEBIAT R EE ER A = (7,8, ,a)) UK
% a, GBI A E S SRR & = (a,a,,.a, ) (B,
BN, R ATTR o KHNIHEZ C,, B

C = d%a) (i=1,2,,m). (3.15)

- d(a.a")+d(a.a )
ST, WA BT AR I, 7% @, (1= 1,2, m) BEATHET -
zLﬁﬁﬁ%K%Eﬁ%Tmﬁm%Eﬁ$MTﬁnaﬁﬁ&ﬂ@ﬁﬁ*%&%
DLYT P45 FF 30 T 40 25 5 TR i S T e B W TC TS 58, R SO T H 1 22 B e T e sk
A TR AR T A T 4 A R B U AT VR, SRR 4 AT R B RO E AT, HETTT N
S 2RI A T A B A v o S

4.1. B)EEH#AR

FE TR B2, VLI P TT R TIT T 28 A R Wil m A, FF Xl m v &5 7 % 008t kb b
ARSCKEF AT H 0 2 SRR VSR 770, MR E a I a, « 8000 a, R A8 a, W3R T 0 T 255 iR
BB BEAT VPAL, JFARME VPSS R, VLT R b T 455 8 IR B R T I PR R SR S . BT
VUSRI, POEME AR SR I ¢ « T KT ¢, BEESCRF I o ARSI ¢, 9 XU PP
TR IR R DA €« e, Moy IR L 323, MRS CL_E DU VRO 8 26 38 2 200 DY A3 1 1EAT K
RrvEAli,  HBOPEERAE A0 2 1 5 1 E 0 PR E A P Al 45 SR R SRR, e 1. 2 2 02 3 po.

fER R, KT A B RS B DA, PR & B DN RSRRIE N T
/1—*ﬁ*ﬂ%}ggl(ek)=(gi(ek),gﬂ(ek),gl(ek),gﬂ(ek)) S

g, (e)=((0.3,0.4),(0.2,0.4),(0.4,0.5),(0.2,0.3))

g, (e,)=((0.2,04),(0.3,0.4),(0.3,0.5),(0.15,0.3))

g, (e;)=((04,05),(0.2,0.3),(0.2,0.4),(0.3,0.5))
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Table 1. Hesitant fuzzy uncertain linguistic decision matrix A" given by expert e,

F 1. R e BURIMBERMTHEIE SRR 4’

@ dst<oso®> ([5-5.1.(0.7.08)) ([s5:]:(07) ([5.-5.1(04,06))
a, ([s,-5,1.(0.6,0.7)) ([5,-5,].(0.6)) ([5.-5:1.(0.5.0.6)) ([5..5,].(0.6,0.8))
a, ([5.-5..(0:6)) {[55.).(04,05)) {[s.).(05,0)) {[5-5.1,(03,05))
a, ([5.-5.1.(0.7,0.8)) ([5,.,].(0.3,0.6)) ([5,.5,].(0.7,0.8)) ([5,5.]-(0.4,0.7))

Table 2. Hesitant fuzzy uncertain linguistic decision matrix 4’ given by expert e,

2. BER e, GHEVR BRI THEE S REKER 4°

a, ([s4,s6] (0.8,0.9)) ([5,-5,].(0.8,0.9)) ([5,5,1.(0.6,0.7)) ([s.-5,1.(04,0.6))
a ([s5.):(05.0.7)) ([s5..0.7)) ([5.5.1,(05,06)) {[s5.):(03,0.5))
a, ([s,-5,].(0.6,0.7)) ([5,.5,].(0:4,0.5)) ([s.-5,).(04,0.5)) ([5..5,,(0.3,0.4))
a, ([5..5,]-(0.5)) ([5-5,1.(0.6,0.7)) ([5-5.].(0.5,0.6)) ([5,.5.],(0.5.0.6))
Table 3. Hesitant Fuzzy Uncertain Linguistic decision matrix 4’ given by expert e,
3. R e, GHIVRBIEM T THE B S RKIEMS 4
a, ([5,+5,].(0.7,0.9)) ([5,-5,]-(0.6,0.8)) ([5,-5,].(0.6,0.7)) ([5.-5,].(0.7))
a, ({5 )-(04.0.7)) {[s5.1,(05,08)) {[s5.1:(03,05)) ([5.-5.1.(0))
a, ([s,-5.].(0.3,0.5)) ([s,-5,]-(0.4,0.6)) ([5,-5,].(0.6,0.7)) ([s,-5.].(0.3,0.6))
a, ([5,.5,1.(0.4,0.6)) ([5,-5.1.(0.5,0.7)) ([5,-5,].(0.5)) ([5,5,]-(0.4,0.7))

HAEBo SRR R 1) A - ¢ (cj) = (g/1 (c).g,(c,).g:(c;). 8, (04)) N
2:(¢;)=((0.1,0.2),(0.25,0.4),(0.3,0.4),(0.2,0.3)) -

4.2. W RS ERE RN

et BIRIE SR EA, A SO AR 0 2 Rk SRR D5k, R PEA PY AT b 25 A
SRR EAT VAL -
F—, RAERG.9), WRITRECARA, FUSRIEIRTE ¢, T RHEE K5 E 17 Shapley HHMIE .
max—0.6167g} (¢,)+0.3583g; (e, ) +0.2583g} (e;) - 0.2583g’ (e, ¢, )
-0.3583g} (e,€;)+0.6167" (e,,¢,) +2.333
g (e.e.6)=1
g:(S)=g,(T)vS.Tc{e.e,.0:}.5T
s1.4g5(¢)e(0.3,04)
g, (ez) (0.2,0.4)
g (e)€(0.4,0.5)
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RAR FTECERAL, BRI o FUR L R E BMNE g -
g (e)=gi(e)=g:(e.e)=g;(ae;) =04, g (e.e,)=g;(er.00.05) =1
KA, WIS EIERYE ¢, (J =2,3,4) FOSEEZKE E MERIIIE ¢] (j=2.3,4):
2 (a)=22(e.6,) =22 (e,e,) =04, g>(e,)=03,

82(63)20-2’ g;(el’%):gi(el’epe}):l’ 8

€

H(a)=¢g)(e)=g;(e.6,)=g; (er.6,) =04,
g (e)=03, gi(a.e)=g (eee)=1, gila)=gi(e)=gi(a.e)=g!(ee)=03,
g:(e)=0.15, gi(e.e5)=g}(e.e6)=1.

Hp, WAERQ.6), WK EIERYE ¢, (/=1,2,3,4) FRPHLKE E 1 Shapley BRI
Pl (8E)=0.1s plt (gh.E)=pt (0. E) =045, pt, (&:-E)=p., (€ E)=05,
Pl (8E) =085, ol (20 E)=1, p)(g1.E)=048, pl (gE)=012,

ol (€.E)=038, p, (&.E)=06. p' (¢.E)=085, p  (e.E)=05,
Pl e (&-E)=1s pl (23.E)=045, pl (g.E)=0.1, p (gi.E)=043,
P (hE)=pl . (g-E)=05, g, (g.E)=085, pl . (g.E)=1,
i (g.E)=p" (1. E)=0475 . pt (g4.E)=005. pf . (gi.E)=p . (g} E)=05.
Pl (g4 E)=0925. p . (ghE)=1-

(er.e2.¢3

B8, FHHE X 3.2 45 BB A E 1 5 Shapley Choquet JUT-T- 355, 3@ xh A~ vk
HORREHEAT VSRS B, 13 BILR & RS A= (4, )M, Hrp

a, =([sm,sm],(0.7068,0.7452,0.7815,0.8240,0.7264,0.7659,0.8032,0.8469))
[5541-84.42]-(0.4564,0.5871,0.4599,0.5916,0.5400,0.6946,0.5442,0.7000))
[$3040 5435 ]» 04243,0.4547,0.5477,0.5871)>
[53.005 5354 ]-(0.4625,0.4687,0.5665,0. 5741))
[543+ 5554 ]-(0.6746,0.7192,0.7503,0.8000,0.6866,0.7320,0.7637,0.8143) )

[ 44- 5454 -(0.5740,0.6830))

[5230- 5564 ]+(0.3959,0.4499,0.4033,0.4583,0.5598,0.6362,0.5703,0.6481))
S5.41- 5454 ]-(0.6431,0.6840,0.6581,0.7000) )

0.4076,0.4424,0.5000,0.5428,0.4189,0.4547,0.5139, 0.5578)>

[S3 6125463 |

1=
(
a4l=<
@, =(
2=
a5, = ([5133+5346 ]-(0.4000,0.4666,0.4109,0.4793,0.4472,0.5217,0.4594,0.5359))
G =
an = ([
=
3 =( ,(0.5201,0.5646,0.5532,0.6005,0.5378,0.5838,0.5720,0.6209))
2=

J.(
J.(
(521008201 ]:(
1.(

[5:12,5317],(0.5817,0.6178,0.5979,0.6349))
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4 =([5200+ 5500 -(0.5218,0.5271,0.6391,0.6456))
s = ([$240-5550-(0.4010,0.4068,0.5046,0.5119) )
sy ={[$291-5551]+(0.3000,0.4170,0.3775,0.5247,0.3065,0.4261,0.3858,0.5362))

gy ={[5201:5407]-(0.4068,0.5306,0.5232,0.6826,0.4124,0.5379,0.5304,0.6920))

FIP, MRAENG.12), BRI FRECART, HIDORE RS C 1) Shapley BB -
max 0.0925g, (cl)+0.4725g/I (cz)—0.2275g/1 (63)—0.3375g/1((:4)+0.2825g/1 (cl,cz)
—0.0675g/1(01,03)—0.1225gl(cl,c4)+0.1225g1(02,03)+0.0675g1(cz,c4)
—0.2825gl(03,04)+0.3375g/1(cl,cz,c3)+0.2275gl(cl,cz,c4)—0.4725gl(cl,c3,c4)
-0. 0925g1(62,c3,c4)+1.8625
g, (¢.05,05,¢,) =1
2. (8)<g,(T)VS. T ={c..c,005.¢,},8<T
e(@)e0102)
g,(c,)€(0.25,0.4)
gl(c3) (03 04)
gl(c4) (0.2,0.3)

KA B BCAR, WA EE MR C BB g, 4n'F -
gi(a)=g,(c))=g:(c,c,)=02, g,(c;)=04, g,(c;)=g,(c65)=g; (03’04)=g/1 (Cl’c3ac4)=0'3 ’

& (Cl>cz) =&, (Cz’c3) =&, (023‘74) =&, (c1,02,03)= &, (cl,cz,c4) =&, (02903904) =&, (61962’63"34) =1,
Fhob, FHNQ2.6), ATLLTHE SR EM AN Shapley BB LT
sh sh

s _ sh sh o _
p((‘]) = p(c4) =0.1, p(fz) =0.65, p(”}) =0.15,

sh sh sh sh sh

K s _ K s _ K _ sh _
Ploer) = Plerey) =082 Oy T Ployey) =022 Py =017 p,.,) =087

Plieres) = Pleverc) =097 Pllrey =085 Pl =045 Pl e =1
5, T REAIMREG.14), T B AR 1 S EEAR = (), a, . ) AR
BOMAS T 1 & SR & =(a),d,,.a,) -
([52.4105525],(0.7068,0.7452,0.7815,0.8240,0.7264,0.7659,0.8032,0.8469)),
([5as0 55521, (0.6746,0.7192,0.7503,0.8000,0.6866,0.7320,0.7637,0.8143)),
({52415 51150]+(0.6431,0.6840,0.6581,0.7000))
({52915 84001, (0.4068,0.5306,0.5232,0.6826,0.4124,0.5379,0.5304,0.6920))

~+

a =

LA

0.4625,0.4687,0.5665,0.5741)),
0.4000,0.4666,0.4109,0.4793,0.4472,0.5217,0.4594,0.5359)),
0.5201,0.5646,0.5532,0.6005,0.5378,0.5838,0.5720,0.6209)),
0.4010,0.4068,0.5046,0.5119))

520055354 >

(
|
([s21065301]:
(

]
S2_33,S3446],
]
]

—_~ N ~~

$24055350 |»
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$Ep, WERG.6), AU HEGRNIIEE 4, (.67 )M d,(a.a):
d,(&.a")=0.0025, d(&.a )=0.1267, d,(d,a")=0.0260, d,(a.a )=0.0406,

dy(,,a")=0.0326 , d,(a.a )=0.0022, d,(a,.a")=0.1009, d,(a,a )=0.0036.

)\, FHIAG.15), ATRATHEAF R T % o, FAHX LT C, -
C,=0.9806, C,=0.6096, C,=0.0632, C,=0.0344.

FIL, WRIETFEARIITR o, BN LR C BRMER RN, W75 REATHRR, w452
a, = a, = a, = a,

RE LA BRI SR ST R P A, H5IUIETE . SN TR BRI, B & T AT T S R S R
DS f /0, AT A VTG 48 T e 4l iy i T 2% A TR A e AR Pl am i

Fhh, AE LR =D, R PR A E 1 F Shapley Choquet SR P2 557X #A4>
R PR AT(E Y, BRAMBNSGRIIZ q -a, =a, = a, - BITEXFEL T, mE TR ZNA%
MR AT T, T SRS R A s XU B /) R T

5. GRS RE

A SCAEHE AR A 2 15 5 P52 N, 3 H T 25T Shapley Chouqet £ 43 11 2 J& 14 ¥ 5% TOPSIS J77¥%,
CEA L FE T RN U Z AV ELAE F R . BT I 22 S R VSR T d A2 B DT R AE T

1) 58 T M AN 52 1 55 OS50 BR SRR A B 3 25T Shapley Chouget #1445 T 25 FE %A
FHOR TG 2R Z A — N I SR R AH LA FH B, 4t TR 4545 B IR TSI A1 € 15 5 Shapley Chouget
RSB NOR BB AT 58 15 5 Shapley Chouqet JUAFIE T 2 5 & X T EENEEM A T 15
T P S D BE B A

2) BT B ERANTTIE, B ERECAER, SRR T FAERM BN Shapley BRI o

3) K& 1) TOPSIS 7746 e 2B A 5 5 M5, 38 1 25T Shapley Chouget 1731 %
J& M BER HE TOPSIS 714

TEARKRIE L, TGS & HARRIBOIAR 70, XSS 7R 2 J8 MR S ik TR0 . tk4h,
APk FoAth 2 L1 22 J8 Mk R SR T VAR R BSOS 18 S AR P 2 B s A, AR A A
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