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Abstract

With respect to location selection problems of front distribution center in which the assessment
values of attributes are denoted by heterogeneous data, based on regret theory, this paper pro-
poses a multiple attribute group decision making method with heterogeneous information. Firstly,
to solve heterogeneous evaluation information, a method for transforming trapezoidal interval
type-2 fuzzy number, picture fuzzy number and multi-granularity interval linguistic term into in-
terval 2-tuple linguistic is developed. Then, considering the DMs’ psychological behavior, regret
utility is used to calculate the distance between each feasible location of front distribution center
and positive (negative) ideal solution, and then to determine the ranking of all feasible locations
of front distribution center, the TOPSIS method is used to determine the relative coefficient degree
of each location to positive ideal solution. Finally, a numerical example is provided to illustrate the
feasibility of the proposed method.
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AR, BREMHE RS RE KR, TBREY K, DR B ERE M f i A = EAE
R As [ B ia s KR gs )5 20, Bali i 2k ek o xE DA AL 25 7 RO SG DA R d B R [ 1] fE a4 T,
F R AR I 26 B 2R R — R T R R, SHRAE SRS RT B AR, DLRC A XA H 0 )
VAEESRNG, b BYIRALIEA R, FBIRYDRRA 2 MmN S s R . B N 453 Bl Se s i bk
) REEAT T OB IR E, ARSI 2t o 5 H AR B8 R D AR AR R £ B bR A€ f#[2] - Darani
S [3)550K 2 IR T (AHP) 5 B AR SR AR AURE HE 5 (TOPSIS)HEAT B &, LUH BT 15 223 ik bk s GRS
HEE[4)RH T ERE Logit EFAREEL, 12 HZ B bohL IO A0 S0 30 7 Bl 55 s i B2 AT Ak
Bravo %5[S|H 2 T AL H bR RIS A 6 B X IR T e HE . AT E G 1E Y 2017 AR5 H 18 3L H &6k 47
Bk T Be A e, H RTE IR Bk 0 BHE B A TR — B e B e, PRI A 5 B T A 2ot
etk A FL R A ] DT 1) AR I R

AT E LT EA RIS TR A S, ZEWRERA. RS KFEZAMRER, BT
NZJEVEREOR M. EREORI R, B TARMAL ST 5 AR EE R DLR S ) 1) B 2 T R A
SEME, ANl AT RS TR B O 1S SR IE T 3R o s it sS I E . FI, BT A
KM SIS CRE I HIPRE], PR FH AR A REEM . TR R, e sfaE AN G ST
Tk 7 RIMBRAFEE R, KT T R R 5 e BT ReRG I 4 JL T e, SRR e £
R RESRAG S A (45 R 2 KB S, ez, WIEKEIRE . Rk, & EN - RE OB S A FEE
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ER, -H TR XA AR R SR EON 26 L X R TE 5 R TESE— F ALV IX TR — JTif LA
Triks ARa, BIERYSERE R OEAT N, AR T 5% 5B i x5 1R S AR T SR B
FFLAE A EERL, A TOPSIS vAHAE & 3 B G & kb i 5 IE B AR T SAAHS MG B, DS #5308 Ml A 14
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2. IEREAL
2.1. =R

MR, STRIFEERAER 0 50 1, 2 MARRMERRR. BT Ea T TRRER
AAHENES R, Zadeh T EHANHFRIRN 7 USRI BN EIR SR B SR M (6], JTuRFRE
AT, 1}, TR FER] T IXEO0, 17, FeJm B MBI L MR S B4 1 AR E V2 1) i e

XN [6]: B U AR, WIE EMBEHE F il RRh

F:{(x,F(x))|er}, (1
Hrp, FiU > [0,1], F(x) Rt r$Em s, BUEER 0, 1], KRBT U HHRTR x fs

TG FIREE.
SEMEETRI 2 HESHANMIRL, Zadeh #2 H T HHISEF3E HAN .
REX 2 [6]: 8 U R AEARIIK, F A F ORI EPABSE, A
) F(x)=1-F(x),
2) (FNE)(x)=F(x)aF (%)
3) (FUR)(x)=F(x)VE (x) -

2.2. BETSIX A — BVER R

Zadeh H#Z T 1975 T4 H T BB HE(Type-2 Fuzzy Set)FIHER[7].  — BUSTHI A J& % — A BRI S 11
R, HAZ AR — BB SR SRR FEAOIAL , DAL RoR s i AN e 1
B3 [8]: WX AW, WE AR X B RIS 4 WTRIR N

A= {(x,u),,uA (x,u)|Vx eXued 0<u, (xu)< 1}, @)
b, x REEER, J [0l Rx MEERBERYL, 1 RNEEE, RQWENEFN
A=]_ ., i)/ (xu) = fx(f, u, (x,u)/ (W)) /x : 3)

S, [ () (o) R x OUCRIBIEER S, BUMES [[ FORBITHTA 1 x R u.
B A PSR x FOUCGRIR LA | I, RBOBIAE A B X A BORIE 4, T ST
SEX 4 (8] WX NI, I R RBOIE 4 T , (xou) =1, MIFR A AKX IR = B4R,
HARE N s
I;i - J-xeX J‘ueJx 1/(x’u) - -[KEX(IMEJX 1/(x’u))/x ’ (4)
b, x BB, e [01]J x R BB
SESLS [8]: XA BUACHIGE A ()4 14 3 3 I ok B0 A 1 DX SRR AN 28, HRIE AN
FOU(;I)=XL€JXJX =[,u§ (x),,u/{f (x)} . %)
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AR, DX TA] AR A 1) AN S 2 EH S R Bk HORN T SR R U L) [X
SEX 6 [9]: DX [A] —RUBORI AL b T S BE ek B BA T BORI BN, TR Bh T X [a) — BRSO 4L,
TN
T, =(1".1")= <(aL ahalal H, (1), Hy (1))l afs.aft,alys B, (T7) Hy (TU))> (6)
Hrh, TRV R BEME, af,a),a5,a, Bon EREE KBNS HE, XN EEEMEN
0,1, (TV ), H, (TV),0 ¢ at,ab,ab,ay %7 F 3¢ I8 e B 4010 2 000 6f 17 00 ¢ JR i (8 9 30
0,H, (T ), H, (T*),0 - BEIEIX [ — ALBHI B LATFoR I 1R .

ﬂl

H,(4)
H,(4) /
H, (4"

Hj(/i.;) /

v

U L U L L U L U
G a9 i a;  ag a, a,

Figure 1. Trapezoidal interval type-2 fuzzy number
Bl 1. s XE Z BRI
SEX 791 [10]: #5 A >0, XFFAER AR X R BRI £
1= (15 = ((ahaboalyalst (1) 1y (1))@l alhsalyalist (1)1, (10))).
T, =(1t.10) = <(a21 aby.aty.aly H, (T2).H, (1)) (a0 H, (1), B, (T;f))>
T:(TL,TU):<( Labab,aliH, (TL),HZ(TL)) ( U.alal al H, (1Y), H, (TU))>

FOxs L R 3E S 40 -

D)

)):
)):

I®T, = <(a11><a21 ayy X Ay, ayy Xy, Gy X Ay mln( ) min Hz L H, TzL) >
2) )

(aﬁ xagl,al‘éxaé’z,agxa%,aff‘xa;;mm(
3) AT = <(/1af,ﬂaf,/1a§,/1af;1—]] (TL),H2 (TL )),(ﬂaff,iag,iag,ﬂaf;Hl (TU),H2 (TU ))>’
LT, :<(a1L1/azL4 ’ale/a2L3 ’alLs/asz ’a1L4/a2L1 ;min(Hl (TlL)aHl <TzL )),min(Hz (TlL)’Hz (TzL )))’
,H,

4) .
(alul/aé/4 ,al [d% ,ab [dl ab ) d% ;min(H1 (TIU) (Tzu )),min(Hz (T;U),Hz <TzU )))>
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SE X 8 [11]:5%F T BATE X 7] — AU BRI 5L
T= <(a] ,a),a? al H, (TU),HZ(TU)) (aﬂaf,af,af,H (TL),HZ(TL))>, HIHEAE E A

lx(afj+a;]+a§/+af{ +a,L+a2L+a3L+af]xH1(TU)+H2(TU)+H1(TL)+H2(TL)

E(T)=—
()2 4 4 4

2.3. RRIEME

S AR 4E (Picture Fuzzy Set)/& H Cuodng 32 H B BUBIEE[ 12] . SAAGRI 45 /2 5 2 dB £ 36 2,
A SZEE X AL AN RSB R, A DA AT Hh Z) AN E R R
EX9[12]: WEA X N—HEREE, WH ERRGEHLE P Al e UN:

P={(u(x).n(x),v(x))xe x|, (8)

Hr, p(x)el01]& xe P ICFRIEE, n(x)e[0,1]2 xe P KITLHRBE, v(x)e[0,1]/ExeP KR
R E, u(x).n(x).v(x) W2 LR F A p(x)+g(x)+v(x)<t o H B, X T xeX
z(x)=1-p(x)-n(x)-v(x) & xeP PIE4RFE. ZLn(x)=01, HEBHERUNEEEMHE. N
FRIE, MBREMBTRTA p=(un,v), Kb, wel01], ne[01], ve[ol|Hz=1-u-n-v.
SRR ET SRR, IO, PO BERIAE 26 2 3 ) 2R 1 R EAEVE I R SRR oty A

(7

Tﬁé’éaﬁfﬂ?&%}%o
SEX 10 [13]: M TRBBRIE p = (un,v)» HAF5r RS HER R E0T 5350 € SR
S(p)=u- )
V(p)=p+n+v. (10)

FE L1 [13]: W p, K p, AT A S GBI, WK 528 BRI B 15 73 oR 505500 1 R 50T 0 5245
BRIEL p, M1 p, AT HEFT -

D #S(p)<S(py)» Wp<p,e

2) %S(p)>S(p)> Mp>p,.

3) %S(pl)=S(p2), y

a) % H(p)<H(p,)>» Wp<p,,

b) % H(p)>H(p,)> Wp >p,»

c) Z51{(171) (pz)’ mJPl

2.4. XEZTiEX

FEXN2[7):8 = {50,505, ) WEFAREE, Hrbr, s, MIESRE, i=0,1,g, ¢ NEH g1 A
EEAEEMRE. @Y, 155 AREER S LT HR:

) BFtE: Hi>j, )”JJsl.>s/.o

2) WHT: neg(s,)=s,, mﬂj=g—io

3) R MEES: Fs 25, W max{sl.,s.}zs., min{sl.,s.}zs/. o

RS FET, HELE S PNE BT R s H g BOrmE B AR, Wi SR 4R kR
H. NfFYX—\ @, Herrera il Martinez T 475 PRI T —Jti XE’]’]‘%/\ 14], KH—1MZx4
(s5;,a) R FIENE B

1 1

B3 [14]: WS ={S,, S, S, | WEEAER, W [0, g] RHRIH = 61 LT i F ok Keess
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A:[0,g] > §x[-0.5,0.5),

s, i =round (f3)
a,=pB—i, a,e[-0.5,0.5)

A(/s):{ an

Hrf, s RIESAREETMESRE, o ZFSHEBE, WL a e[-0.50.5), round JEEHET, g+ 1
NTE S ARIERENRLE .
SEX 14 [14]: B S ={S,.S,,-.S, | WIBFAREE, (s.0) N JCEL 5,8, a,€[-0505), N
(is;, @, ) XoF PRSI ORT H 4 R BR OR A5
AT :85%[-0.5,0.5) > [0,g],
A'(s,q)=a,+i=p. (12)
XS [14]:8 S = 8,5, S, | WEE AR, [(5,0,).(5,.0,) | THNKE =TEHE L, 5.5, €5 N
EEARE, a,a;,€[-0.5,05), Hihi<j(Hi=j, o <a,), WXEAE[L.8,] (8.8, c[0.1]H B <p,)
A IE BR B A B A L X R T
A:[0,g] - Sx[-0.5,0.5),
S;, i= round(ﬂl)

) s, j =round (,)
A[ﬂ]!ﬁz]_[(si’ai)’(sf’afﬂ e B—i, a,c [—0.5,0.5)

Q;
a;=p,-j, a;€[-0.5,0.5)

(13)

AR, X G (5, ). (5,0, ) | i LA B8 e A7 BEBOMRBE K 5[ 6, 6, ]

A ([(sl.,ai),(sj,ajﬂ):[i+ai,j+aj:| ° (14)

FESKPR R SEIERE o, AN O SEE AEAE 2 U T IE A FIRIE 5 PP RLEE . RIE, fEXTE 5 PPN E S
BEATERBRHT, 5 2 SR AN DR B F 1S BT —Buik,  BURASRDRL L A1 5 PP SR N F —
MEFARBEPMESIHNER[15], 1285 RBERNEME S REHE.

2.5. [HFiSEiS

JE M ERR RAT SR R4S BT 12 N BRI TR [16] [17]0 5 MR A e 538 75 D S I AR AU R
RVE M HT PR TT RIVIRIS A IR, IE W PTikT7 SR Es RS H e 77 R TR I 45 REAT LU, R
HETTRRESRAE G RN S RB G, ke, WSS . Bk, REENEN - RE O
ARV R FE M5 00 B PR SR I L PR T SRAT A, RREARRE P SR BENEERE A CFEENTR. B
MR I RS RE S B B WSS 4B B BOR S SV A B B o S B B 2 S e 0 R B ) )
R, R R R B S M - RS R AN E R IR B A BN s PRN B BOR R SR A R
KRR PEAS AIIE 3R, BT R0 BN 5 1 - s R BOL R 8 T RS RFIBOH, IR IE SR & A1
MMEBEAT RS BRI, Ry, Do iR 5O eR B i B ade 7y 58 A0 R O JE M — IR BB B0
IR By M xy 73 IRIRTT 58 Ay F1 A TSR, TR SEFE XS T7 R A, FIEEN B N

y7A =v(xl)+R(v(xl)—v(x2 )), (15)

bt v(o) Bl v(x, ) R BIZRTTE A B A ORI EG R (Av) FRJE 1 - TR B, Rtk 05t
Wi, R ERSORE G - B SO BRI SE . R AR TR, O B MR T WS T 4 B A
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B WHEAREAT LR AV G T O WA RS2 R o AESEBR iR, il T DR S AR AL A2 RS WLt 1,
RO B E v (x ) I R B RS SE A BB, AN, Tl - RE BRI 1 R EE N T R RINAE R 5
FeT7 BIRAF I EE BT UL JG O BURGZ RR I, 3 2 S 08 1 11 e 2

SRHUBREERTETREERLHE iEIHRE

B0 S i PSR AS B T AT B O £ b SO B R R, AR T BT S S 1T B R
B, A TBRREIX A S RUEAL . SRR BN X [A1E S RIES A N XA oTiE X AR
J&, RH G EEES A TOPSIS EHfi € & 1 B0 it i 5 IR BAR 7 R AOA X WG 2, SELA e b A
HE T R AR -

3.1. 71'*’]1l=l 'L.\E(J?F?'f‘t

ST RPN E ST N E IR, W A={4,4,,,4,} N m ADHTE A F L,
C={C.,Cp,,C,} ATEMIRFRE, w=(w,wy,w, ) NIRFRERS BIIKLE [ 8, JF L 0<w, <1,
j:Lxgn_aZ;wfﬂom%ﬁ%&%%ﬁm%D:ukg,n o FT AR A B R SR B R

f, DR AT AR S A UK S R, X B R X A AR AR B 2K

FEIX )1 5 AE =P E B RIEBA. RIETPEERIEBA, RSREEGTIN

D={Dy,, D, Dy, Dy, Dy oy Dy b Frt, Dy (1= 12,000, ) Fortt VP 3 B I X 1] — L

BIBRAE, D, (1=1 +1,0 +2,---,1,) Fongs HvFN 5 BRI BT Pk

Dy (I=1,+ 1,0, +2,-, L) Fon gy PN E BN ZRE X AIE 5 ARIER A . REH D, (1=1,2,--,L) &

AT 4, (i =1,2,,m) FEFERR C, (j = 1.2,+-,n) FHIFMMEIL A ) » Hdre, (1=1,2,---,0) FRBIEIX

A “HHARL € (=1, + 1,0 +2,--,1,) Fw%ﬁﬁﬁe(hhﬂ%+zmnﬁ?%ﬁﬁEW%§*%
VARG RIVEANAS 2, ASORBEIE X 18] — ZUBOMI 8. R AR BORI BN 2 0 X )15 5 ARG G —Fe by

1 e XS, = (sg.a ) (s el )| et st s;ﬁ%m%mﬂc B S = {50,505, ) FHITEH,

i

aU ,0,’ € [ 05,05) ZIKXﬂtﬁHﬁﬁﬁlm = 7k1«|:|7/%1<

S = {5y (BAR), 5, (TR, 5 (1), 85 (I8 sy (1050) 55 (FRLEH )5 (s )} o Ho v 35 35 AR T X oL ) = A RS 2
SRR R A 2 Bow

H(x)
1 _______________________ ’_

0 0167 0333 0.5 0667 083 1 x
Figure 2. Membership function of linguistic term set S

Bl 2. IBEARNIBE SHREBEHRH

1) BRI X 18] — BB e (o IX TR — T8 X
1R B A& e R A4 (1=1,2,,m) FEAR AR C,(j=12,--,n) L AR E 0 BT X R BB R %
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¢ :<(alef’a2Lv"a3sz’afy"hﬁj’h2sz)’(“g’“gy"a?y"agy"}ﬁ%’hgy‘)>(l =L24), S :{SO’SI""’sg} il 5 A
o T T AR IX 0] OB o BEAEAIX 1] GRS S), SR W ¢ KRR ] R KL o] B
WA X ) —4EAE X r(ei) :

z:[0,1] > F(S),

z’(e;.) = {[(sf,wf),(s,ﬁ’,w,g )] ke {0,---,g}} , (16)
wf =maxminfut, (3). a5 (7)), am
w =m§><min{ﬂ% () a5 (y)}, (18)

Sty ()0 s ()0 atg () JOBETGEC I RBERIA o) FUERKIE 2 RIS S 0 RERAL y[0.1]
GRJE . R Py A X I I S0 BT A B X1 I S e 001X R o i S
()= {[(sFowf ) (s )]} I = T8 S,
2:F(S)—>[0.g].

A(e(e)= 2 (6198, o0 ]t <)

{ (S ) X %WY} (19)
=[A’ﬁJ
Sy =A((8.8])=[(s2)(5,52,) ] (20)

Forr, 20y T LA E 3 15 B -
B 1. 5 BEIEIX ] AR €] = ((0.08,0.25,0.42,0.60:1,1),(0.15,0.25,0.42,0.55;0.8,0.8)) » Hihifi &
RABEE S = {55,5,,+, 5 | MILBAB T ARG B RIBERRBLIE 2, ¢ 55 S Z A5 R WA 3 s

A1)

1l F=-———— g

»
>

0 0167 033 0.5 0667 083 1 x

Figure 3. Relationship between trapezoidal interval type-2 fuzzy number ef/. and linguistic term set S

B 3. BRXE—RIEME o SIEEARIEE S ZEXR

B, FIHR6)~(18)REBATE X 7] — RABOR KL e e b X A — 435 LA
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7(e;)=7({(0.08,0.25,0.42,0.60;1,1),(0.15,0.25,0.42,0.55;0.8,0.8)})
= {[(sg,0.124),(sgf,0.247)],[(sf,0.621),(sf’,0.715)],
[(s1,0.724).(s5,1) |, (s¢,0.621). (57, 0.715) |,

L

[(s: ,0.124),(&[{,0.247)},[(SSL,O),(sg,O)J,[(sé,O),(sg,O)}}
%E,ﬂ%ﬁa%ﬁ&m%@@:%%iﬁ:@)%%%Bﬁ:ﬁ%i:
, 0x0.124+1x0.621+2x0.724 +3%0.621 +4x0.124+5x 0+ 6x 0
Z(T(e"’)){ 0.124+0.621+0.724+0.621+0.124 ’

0x0.247 +1x0.715+2x14+3x0.715+4%x0.247+5x0+6x0
0.247+0.715+1+0.715+0.247

N

=[1.65,1.73]

HE 15 7L S = A([1.65,1.73]) = [ (5,,—0.35),(s,,—0.27) |, TR X 6] — RUBORIEL e, X821 X
] —CHE XN [ (s,,-0.35),(s,,-0.27) ]

2) RABBERI U AN IX R = e X

MR IEHAT 4, (i = 1,2, ,m) TEFRRR C, (j =1,2,+,n) LHIVFOME N BB HL
& =(pty v, Y=L+ L+ 2,0 0) s S = {sus,es, | NIERE T RIESE. TR BURIHUR L T o e X
i O ARG ST T AS B o IR SRS AN RO R BE, SEARMEI B & AT LA BT [ g, 1-v, -1y, | O
[, 1=, [ PEA DI, AR A X TR) ] WA H A A A 2 1 DX ) B S 9 T S AR BERIRL ) etk
RX IR = TEE L S) B S BT ¢ KRR o) A ) 4R K o (o] ) -

r:[O,l]—)F(S),

z’(e;.):{[(sf,wf),(s,g,wf)ﬂk,le{O,~--,g}}, (21)
wy =mfxmin{,ur (¥),us, (y)}, (22)
w/ :mflxmin{ur (), 4 (y)}, (23)

S,y (0) g () s () NEARBOBIEL o REETHS 2 RIS S 10T BBA 2L

SRIE R SR(19) ROV SASM B ef L X 1F) — 48 LK 7 (e ) = {[(sf,wf ) (st wl )}} AN
X [ = TE i S

Bl 2. EREBRIE €; =(0.3,0.2,0.4) , FERIHE T ARELE S = (5,5, 5, | LK BT RIFX LI FJE
FERRBUILIE 2, e 5 S ZIMKIRA WL 4 Fr.

B, FIHRQD~23)H GBI e, e X A — 4l LA

r(e!)=7((0.3,0.2,0.4
(¢))=7((0.3.02,04))
:{[(sg,0),(sgf,0)],[(sf,o.3o),(s1“,0.30)],[(s§,1),(s§,1)],[(s;,0.625),(s§/,1)],
[(5£.0)s2 0210]] [(£.0).(0) . [(0)(+-0)]

SRIF S R E(19) R 0K X ] 4 L4 7 (e ) AL NIX IR 51 X
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>
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0x0+1x0.30+2x1+3x1+4x0.210+5x0+6x0
0.30+1+1+0.210 }

=[2.17,2.45]

HE 15 TR S) = A([2.17,245]) =[(5,,0.17).(s,,0.45) |, TUSARBERAEL &), XF REFAIX 3] —T6H5E X
[ (5,,0.17),(s,,0.45) ] -

p(x)
1 ______ v

0 0167 0333 0.5 0667 0833 1 x
u l-v-p 1-v

Figure 4. Relationship between picture fuzzy number e,.[/. and linguistic term set S
B 4. GRS o, SEEAEBE S ZANXER
3) ZRLREIX R 5 ARIE L b N IX R 68 X
BB % 1 A A (i=12m) 48 bR C,(j=12..n) £ BB 1 N X 13 3 A iE
ey =[5y (I =L+ 1,0 +2,-+, L)« AXIANE S AR ¢ BRI 5 AL SRS S AL S HRIEH

[, AT BB e 14 3754 . 9B R AN RIS, ] AR R 7 V48 AN B 5 R 135 5 1P
W5 BEAL A R AR BE S = {So,sl,-~~,sg} T4 E FERE 5 ARESR, JORLEEN g+1, 8" ={sy, 5,5, |
X HEE ARG ef, ATl BE S RESE, RN k-1, NGE B TF v LUK X (AE 5 RIS efl. AT
KN g+1 BIIX RE & AR

S[’O,k] - S[O,g].

({5t ):[’lll(sf)g]”{[(sf)gn ,

(e e
§ ([t )= [(s2-0)-(:220)] @
Forlr, 1() R0 () RRVE S AVE S VE S ARVE T AR IR AL 50 R AR
3.2. XEZwiB X REEAMNHE

FEYSR R R, RFE SR Tk T R4 RS e 77 RS RAAT AL, ey
RELFHER, WRHE 2 RBEM, SR BN RO BB 5 2% J7 S48 R 0 WL
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AR S BREL, MBCR VP M S BB BT ASCORAT HARA 0T B #0181 X /] 7545
SUE BRI, JF LA A7 S T 5
X 16: 478 =[ (5"t ), (s%,a” ) [y AR e L, I HARA R 15 Sy

1

o 1_ -1 L L g -1 U U ! ;
U(S):z—ﬁ;:{[%A (s ,a )+p} +[%A (s , )+pj] 5 (26)

Hob, AT (shat) s AT (sV.a¥ )RR RIS R, FTERE X 15 BiSEs >0, p>0,
7 €(~,0)U(0,1) &y HARA R H s B 2 8U{E [ 18]
FEIX 8] — Je i CBOHMEFEAL b, D9t e X IR —ooilfs LR R0, B e EWIE G - TRE BB R (A) .
FH T PR SR X T MR T 2 S LB (1, BRI R (Av) A BRI 1 [T R 28, AR AR STBR[ 197 0 J5 465 -
R R, XTR] = on i SR Ja RO 8 LR .
X A7 PRI e S =[ (s5at),(s"a” ) | WS, =[ (st ). (s5-ad )| 00 S A
T S, X 18] — 08 a M0 Al e SN
H(S.5,)= U(§)+(1—exp(—5A(U(§),U(§O )))) , 27)
;Mxzd@ﬁam:ﬁ%XmHmAm%ﬁ,A@@)U@”:U@}U@Jﬁ%%&@:ﬁ%i%
BRI 22, 1-exp(-00(U(8),U (S, ))) Aokt R HELBIRHL, & >0 MRHFHEB RS, H & B,
RS 1) Jo M RIREFR FE K [16] [20]
BT JaM R, PIAS X IR o0 i SCZ A1 Ja A8 FH BE B e LR
RN 18: A FAERPIAKI e XS, = (st ). (s) e )| B S, =[ (st et ). (%) | miednz
(&) ) S M 8 B S A
d(spsg):ﬂf{(spsg)—lf(sg,i)‘, (28)

Forb, H(S,8,) . H(S,,S,) 40500 S 406 5, 818, 06T S, HURHE&IROR, aTRIARQT) R, 24
FIE LR RS, A1 S, IR, H (S8, )~ H (S,,S, ) ABIANX IR 58 X 8, A1 S, iy HARA 2 % (.
3.3. RARFEERTETRISERIONE S&iEEF

BT BRI X 10 R, BRI, R X I 2 ARESTEIP O E R, T R Re T
o T T D AR

S K SR PRSAENE B DR LUBR R X 1] — ORI BAAR MIHOR X 13 5 R4
HVPOME R, B RRSERE B =(d))  (1=1,2,+,L) -

BB 2. g SR PRI X [ = TEH SCURSAENE o R 3.1 /NI 5 (3 B L7 504 35
e R RRERE B = (e)) G BN K I T ORGEERE S’ = (S))  (1=1.2,--,L), St
Sy =[ (s’ ). (") | ol = et

BB 3. E BRI~ TE i R AR . R QO X I e USRI T, X I i
SCRAHRE S = (8)) (1=1,2,-, L) ANBEIRIX ) G SCRSRE S =(S,)

~ ~ L L
%:%Zh%:q%;A%$U#% ;xmﬁﬂyﬂ, (29)
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v, LRI KR
B4, AR G0)R G DB ERER X 10 G SCRSERE S = (S,)  HIEFATR S A5 AR R

S .
§+:<ST,§;f.3§;):{gﬁﬁ{SE}|j::L2;-gn}, (30)
gf=(ST’§;f.U§;)={gg3{EJ|j==L2;-3n}, (31)

s, 87 =[(of" o ) ()" el ) ] 87 [ (s o)) o2

BB, 5. FIHRE) D W EAEIGHR C, (j =1,2,+,n) FHE&EI A 4, (1 =1,2,,m) HXF EFLAL Ty
% §° ROGERDIR § MURHIURIER, MRRIURIERER D =(4;) MD =(d4;) .

SB, 6. FIFN(32)M(33) /A &5 830 5 4 (i = 1,2, m) FEFTATEAR FAIX T IE. ST 210
G T

A7 =Y wdli=1,2,,m, (32)
j=1

A7 =Y w,d;,i=1,2,,m, (33)
Jj=1

Hrr, w, NiEbR CIRLE, B\fFfﬁﬁije[O,l], j=12,-,n, E_zn w. =1,

SR 7. FUIRGA) % B H 2 A (1 = 1,2, m) HXS T IEBRA 7 28 I MR WS 225
d”

R =——,i=12,,m, (34)
d” +d,

SRR 8. LMWL R R, B KBNS I s bt s 4, (1 =1,2,-,m) AT HEF . ATTRE 3%
A ) B e e

4. HBI5 4

9T B A RO A B 7 i 3k BBV R SR DR A5 AT, R R 2 U SR 2 AR X
SRS A ETE A B ST VA 10 ML R D, (1=1,2,-+-,10) KA MRS KT (C) AL AE G BL(Cy)
BRI E(C)3 MR FRARXT 4 NS A= {4, 4,, 4, 4,) FTFEH, w=(0.25,0.35,0.40)" NTEHE
C.(j=123)MIBEME. RFEH D (1=1,2,--,10) 45 &L A 4 (1 =1,2,3,4) fEFHR C, (j =1,2,3) L
VPN E A ¢ (1=1,2,---,10,i =1,2,3,4,j =1,2,3) , H i D, (1=1,2,3,4) & tH KN E A BT X 0]
AR, RS D, (1=5,6,7,8) & N RIVEIME N LB AEMIRL, BREEH Do A Do 73 AT 7 R
BRGNS RS B R H X A 5 ARBE VRN E B . ASCESE 7 KR 5 RIERIE N EAES
ARIERLE 2)o TR Eigs S A A5 ST 5 5 28 10 AT B i bk AR AR o5 3% 1t gt
TiE.

ST 1 AR AR 8 5 1S B RIETE U AT B R, MR A D SRR
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Table 1. Trapezoidal interval type-2 fuzzy evaluations of feasible location 4, provided by decision maker D,(/=1,2,3,4)
F 1. RRE D,/(1=1,2,3,4) HHNEFEB S 4, BEXE ZBETNER

Al C] Cz C3
((0.7,0.9,0.95,1:1.1), ((0.15,03,0.35,0.5:1,1), ((0.15,03,0.35,0.5:1,1),
D
‘ (0.8,0.85,0.9,0.95;0.95,0.95)) (0.2,0.25,0.3,0.4;0.95,0.95)) (0.2,0.25,0.3,0.4;0.95,0.95))
((0.3,0.5,0.55,0.7;1,1), ((0.7,0.9,0.95,1;1,1), ((0.15,03,0.35,0.5:1,1),
D
’ (0.4,0.45,0.50,0.6;0.95,0.95)) (0.8,0.85,0.9,0.95;0.95,0.95)) (0.2,0.25,0.3,0.4;0.95,0.95))
((0.7,0.9,0.95,1:1.1), ((0.3,0.5,0.55,0.7:1.1), ((0.3,0.5,0.55,0.7:1.1),
D
’ (0.8,0.85,0.9,0.95;0.95,0.95)) (0.4,0.45,0.50,0.6;0.95,0.95)) (0.4,0.45,0.5,0.6;0.95,0.95))
((0.3,0.5,0.55,0.7;1,1), ((0,0.1,0.15,0.3;11), ((0.7,0.9,0.95,1;1,1),
D
) (0.4,0.45,0.50,0.6;0.95,0.95)) (0.05,0.1,0.1,0.2;0.95,0.95)) (0.8,0.85,0.9,0.95;0.95,0.95))

Table 2. Picture fuzzy evaluations of feasible location 4, provided by decision maker D,(/=5,6,7,8)
2. REE D /(1=5,6,7,8) HHMEEM S 4, EEMTNER

4 of G G

Ds (0.4,02,03) (02,03,04) (0.4,0.2,0.3)
Dy (0.3,02,0.4) (0.3,04,0.2) (0.3,02,0.4)
Dy (03,0.2,0.4) (03,04,02) (03,0.2,0.4)
Ds (0.2,03,0.4) (0.2,03,0.4) (0.4,02,03)

Table 3. Interval-valued linguistic term evaluations of feasible location 4, provided by decision maker D, (l = 9,10)

3. REE D,(1=9,10) REM&EH L 4, KEESNIFTNER
A] C] Cz C3
Dg [Sl, Sz] [Sz, S3] [Sl, S3]
D10 [Sz, S3] [Sl, Sz] [Sz, S4]

BB 2. R 3.1 /NI RS BT MG S AN 4 I R R b B = (ei )4X3 Al 9 IX )
TGRSR S = (S)) (1=1,2,-,10) o LA A K IA) TE PP E B AT 4-6 BT

Table 4. Interval 2-tuple linguistic transformed from trapezoidal interval type-2 fuzzy numbers

4. BRXE BRI L ERIXE ZTiE X

4 e G G

Dy [(5,,0.05).(s,,0.12)] [(5,,-0.21),(s,,=0.07) | [(5,,-0.21),(s,,—0.07) |
D> [(5,,-0.05).(s,,0.04) | [(5,,0.05),(s,.0.12)] [(5,.-0.21),(s,,-0.07) |
Ds [(5,,0.05),(s,,0.12)] [(5,,-0.05),(s,,0.04) | [ (5,,-0.05),(s,,0.04) |
Dy [(5,,-0.05).(s,,0.04) ] [(5,.—0.30),(s,,0.10) ] [(5,,0.05),(s,.0.12)]
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Table 5. Interval 2-tuple linguistic transformed from picture fuzzy numbers

5. HEEMBEARENXEZITEX

A,

C

G

G

Ds

Dy

Dy

Dy

[(5,-0.38),(s,-041)]
[(5,022).(5,-028)]
[(5,022).(5,,-028)]
[(5,-0.05),(s,,0.41)]

[(5,.-0.50).(s,,0.41) ]
[(5,,0.22),(s,,—0.28) |
[(5,,0.22),(s,,0.30)]

[(5,.-0.50).(s,,0.41) ]

[(s,,-0.38),(s,,—0.41) ]
[(5,,0.22),(s,,0.30)]
[(5,-0.22),(s,,—0.28) |

[(s,,-0.38).(s,,—0.41) ]

Table 6. Interval 2-tuple linguistic transformed from interval linguistic terms

6. REESANBHRLENXEZTEX

4

Dy

DIO

G
[(5::0)(5:,0)]
[(5:-0),(s.5,0)]

G
[(5:50),(s:,0)]
[(5,5:0),(s:-0)]

G
[(5:0).(s,-0)]
[(SJ’O) ’(se’O):I

B 3. IR Q0N Pesi ot 4 thIX I G R FHERE S = (S]), (1=1,2,--,10) b W BHEIX

6] TG SRS S = (S,), W T TR

Table 7. Group interval 2-tuple linguistic decision matrix

= 7. BHARXIE ZTiE SORKAERE

A,

A,

As

As

G

[(s,,-0.14),(5,,0.43) |
[(5,-0.12),(s,,—0.15) |
[(5,.0.15),(s,,0.20)]

[(5,,0.12),(s,,0.42)]

G

[(5,,0.14),(s,,—0.22) |
[(5,.0.20),(s,,—0.15) ]
[(5,,0.12).(s,,-0.47)]

[(5,,0.15),(s,,-0.20) |

G

[(5,-047).(5,.0.42)]
[(5:0.15).(5,.0.27)]
[(5,0.45).(s.,-0.12)]
[(5:012).(5,.0.15)]

BB 4. ARHEGO)FI3 1)l BECRIX ] — 618 M I S = (SU )M ) EFAR T R ST R4 BAR T &R

S, W F TR

§* ={[(55:0.12),(5:,0.42) |,[(5,,0.20), (55,-0.15) |, [ (5,,0.15),(s,,027) ]},

§™={[(5,,0.12),(s5,,0.15) ][ (5,0.12),(5,,~0.47) ][ (5,,0.45), (55, ~0.12) ]} .

BB, 5. MERQ) SIS C, (j =1,2,3) F&&MEI N 4 (i =1,2,3,4) HIX T EFE SR S
MG % S M HBOHIERS, WPk 8 Mk 9 .
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Table 8. Regret effect distance from positive ideal solution

8. SIEEERRENEEYUMAESR

C G G
A 0.08 0.04 0.16
A 0.53 0 0
As 0.06 0.13 0.36
Ay 0 0.03 0.05
Table 9. Regret effect distance from negative ideal solution
9. 5HEBEFRENEIEHMAES
C G G
A 0.08 0.04 0.16
A 0.53 0 0
As 0.06 0.13 0.36
Ay 0 0.03 0.05

SB, 6. FIFN(32)M(33) /A& 830 5 4, (i = 1,2, m) FEFTATEAR FAEX T IE. SR 210
JE AR ROH BE B HEATBESS e 10 FiTR.

Table 10. Weighted regret effect distance between each feasible location between positive (negative) ideal solution

F10. FFEMRSIE, AIBASRENMEIESMER

A,
A,
A3

As

d'
0.10
0.13
0.21
0.03

0.22

0.19

0.12

0.29

ST, RGO T & A 4, (7 =1,2,3,4) AT IEELAR TS 52 A X W0 2R 4

R, =0.6872,R, = 0.5930, R, = 0.3586, R, =0.9022

R 8. AL R B R, (KBNS BT A & e s 4, (i =1,2,3,4) BEATHER, P&
Ay - A - Ay = Ay o HIEATAR, Ay AL AT B & ikt A

5. &

N T R SFRE BN B RT B ki M A, ASCEET R M BB SR 1 1) S R R 1 2 A R
k. W, AT RBERRENGER, SR ORI X A RO AR B 2ok R X TR
ARG —HAON XA —Jeil X7 Ra, HREIREEKOHEAT N, MAEESHTESTE %
et R IR ERARTT BRI JFLAON AR, AU TOPSIS VA E % i B G A& 1k i 5 5 IERLARTT 1Y
RIS WEIEE,  CASEEL & e bty (R HE e SR o G SR 20 M U W T8t ik B T AT 1, 9 SR B A A5G
THIRTE SR TN B ZIE AT HE BN REUEEOY IRSS RV M fR pk
PRI, BAT LA A PR P R A ST A (L
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FE TN SR T 34 (19YIC630107) KM T 5 K5 rh e m A HE AR 5% 9 % 13
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