536 55 1] AR eV === FW ST B i 20T) Vol.36 No.1
202343 H Journal of Hainan Normal University (Natural Science ) Mar.2023

Doi:10.12051/j.issn.1674-4942.2023.01.002

HeF = S PR IC BR BRI 2 N

KARA, RHT

(H@FEAs HFHHaitEk, B2 =M 363000)

W OEGEEMNEITERATEETRRMBEZNNIES, L6 = A FHAIE B N AR T H B
B TRBADME L KRB T A TR A i fe By 5 200 SR IRALMIE B 0 B A B AR 4T 64 3B
B EGFINGE T HAR R RS, 3R T 2 AR TRARM £ Bk Ry ik, S B ad AR R R 4G
EBIIE T Pr3Eor ik 69 A 2obe A 52 R

KEBIR A HBAME, = AIRGIEBNE; 2 BEER

FESES:0159 X ERFRERD: A N ERS:1674-4942(2023)01-0007-10

New Distance Measure of Hesitant Fuzzy Set Based on
Trigonometric Function
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Abstract:Distance measure was mainly used to measure the distance between different data. The distance measure com-
bined with trigonometric function has been successfully applied in the hesitant fuzzy set. In this paper,we proposed new dis-
tance measures based on the hesitant fuzzy set of sine, cosine and tangent functions, and distance measure with preference
information. Further, the properties of the proposed distance measure were discussed. Finally, two multi-attribute decision
making methods based on hesitant fuzzy sets were proposed. The effectiveness and practicality of the proposed methods

were demonstrated by the example of energy policy selection.
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UIIWE LR TR G PIve N 4 N N L S SR W 5 D SR U e R (PR R e P2 ) A Ik I NE Rt
WALE LA A SZAR IR B TR 1A (5 B 2R AR IR, T L EDWAS 2= 55 B 0 25 . SCHIRTL T DEY
LR AR LA B 9 Je 2 X 1] g By Orthopair B0 I, 4 ) 17 IESZARRUPEN B2 o SCHR[12]42 HE ) Hausdorff
P M B BT L LA i P 8 2 B AR 2 I i ST 24 RPN L it o 1 ARG T RO AR R ]
L, A3 Hausdorff FE 5 I FEAY JE 4 MG T 6T 15X AR B2OMIIE DD Y BE B 00 32 A R 2 ) B ik 26 R
BN AN BB R & e R R RSl R SRR T IR HAT A B O RRE L A
SRR R T s fre e, 85 22 SR M DR SR A SR A0 B BT 4R 0 1 5 B B DT A EA T LU . AR R P
P07 5 BA A RS HITE .

1 M&FIR

EXNY HEEEAESAIRES X, R
= {<x,h4(x)>:x € X}
HIRBEAEMES), Ko h(x) e[0,11588x e XJ& T X TAEA R AT RERERE L FR A, (x) A KT A RIS
BEMIEL(HEFN),
EX 2 X T IBAE R, e, b EPF)T”‘?D?E AN AT iR

s(h) = 270 (1)
EX 3 X TIBERIE R, o 1, 2 b i 75%%9 B, H 22 ROk
2 B
v(h) = yVZ,(% -, s (2)

YT 2 IR EL A, by BEBRU DN, SCHRI15145 Han R0
(DA s(h,) > s(hy), WA, > h,;
()% s(hy) = s(hy), WX v(h,) <v(hy)WF by > hys Xo(hy) = v(hy ) By = hyo
SCHRIS I 9 SOIRTEOINAY Hamming B 25303 00 R iR -
(AB {zwl\( 2‘ hZ(i)(xl\)hg('f)(xl\)|A)] o (3)

SCHRI6175 TR RN BRI U R IS AR B, 2 S TR A K
g (A,B) |: zwk(lu(h (x,)) = u(hy(x,))P +72|h”(1) - h§V (x,) )} , (4)

;H\:EF ,iahg(i)(xk)ﬂ‘jh,g (xJ,)EPEE l/J\E/‘Jj-D% ’hZ“ j‘jh/; EF‘EE']/J\E/‘JE% ,lhym)\ /L/}(Kk)i‘jzjt?%*ﬁ*ﬁ%ﬁh/; (xk)\ h/;(xk)
%ﬁﬁ%ﬂg/l\éﬁo ll/‘ = max(lh((x‘)’lh”(n));wk(k = 1,27"',n)j\jﬁ%‘r_\‘xk E‘J*H%*XE,?%/@Q)A S [0’1]’Hiwh = 1;

1 1
u(hA(xk)) =1- ’u(hB(xk)) =1- s
ll ((x,) l/ p(x,)

— BB BT, AT LA R AR 25 || - | R 3R B o MRS B Z [ HE S 0, HBCHIE X R 0(a.B) =
min lla — blle SCHR[16PFHA™ e BUPLERATRIL L , $5 th A RASCHI KA TR B0 2

A =1,

EE“-)Z 4“6] 1&&}?]‘1}% X € X = {x17x27'“’x11}’ hA(xk) = {<x’i7{h,{dr(i)(xk)|i = 1727“"lh,‘,‘)}>:x/i € X}’ hB(xk) =

(o B (i = 120000, ) e, © X P 2 BRI, FISE S A, (o) Ry (x,) 20 OB A0 F



5513 SKAH 25 BT = ek B IU AR B R 9

fl(hA(xk)ehB(xk)) = maX{dl (hA(xk)’hB(xk))adl (hB(xk)ahA(xk))} =

hi"eh

70 & A

max{ max mln 1T (x,) — h”(”(xk)ll max mln AT (x,) — hg("')(xk)ll}, (5)
h7 e hy hgV e hy ehy h{"eh,
1
fZ(hA(xk)vhB(xk)) = I+ (dz(hA(xA-)vhB(xk)) + dZ(hB(xlr)ehA(xk))) =
hnw hlﬂ\“
1 . : , . v v
M(hz;, h;{}g"”hzm(%k) = hi? (x,)l +WZEh h(r"ﬂg}l‘”hg(t)(xk) - hi (x, )II), (6)
Hrp
dy (hy (2, )y (5,)) = max O(h5" (x, )b, (x,)) = max min IIh (%) = hg9 (x,)Il, (7)
e h, h7" e h, hj
d](hb’(xk)JLA(xk)) = max e(hz(j)(xk)th(xk)) = max min ”hA (xk) - hZ(j)(xk)llv (8)
w0 e by WU e hy b e b,
dy (hy(x).hy(x)) = E:MMWWUMMH= §]mmnmmu)—mmum, (9)
g h'”/‘ ch,
dy(hy(x),h,(x)) z O(hS D (x),h, (%)) = z min ||h”( "(x) = b5 (x0)Il, (10)

O(h5" (x, )hy(x,)) thlgr} RS (x,) - h”(“(xk i, i‘%ﬂ‘ﬁjﬁ%*ﬁ*ﬁﬁh (x,) PIE—TGA T E R (x,) 3 55—
WEBHBRIEL oy, (x, ) O Fe/ DR B9
2 BETF=RAGHMNHERNE

7B X A4 JEFET Hausdorff I 250 5 i FEhE B SN, A2 0 RN EEE K BRI, A5 456 = fh R B ik
TRABTRIEE AR T I N SRR 3000 R (i A ) TSR s B, X et B A T e
EXS HEMEESARESX = {xﬂk = 1,2,---,n},irx"/1 = {<xk,h/.(xk)>:xk IS X} =

{<xk,{hj(i)(xk i = 1,2,~--,l,lw}>:xk EX}%HB = {<xk,h3(xk)>:xk € X} = {< xk,{hg(”(xk W= 1,2,---,l,lw}>:x,i € X}
JEX FAUEE 2RI 255 (5) = (6) , 435 LA FI B B EE B I BE IR s -
$0,(48) = Ssinl 7 () |

1 k:l (an
= zsin’ig(max{ max min 1A% (x,) = k57 (x, )|| max min ||h “@W(x,)— h59(x, )ll})}

n = e h, 3 e hy ph{eh

SD,(A,B)= zsm[ (f(hy (%) (x,,))}

h{Yeh hg ' ehy

L . (12)
= sin[;(l " (z mln ||h" D(x, )= hsY (x, )l + z m1n||h” HERE h”1>(xk)||)):l

D,(AB)=1-1 Seus| 7 <f1(h11<xk>,h3<xk>>]

(13)

_ 1 w (i) a(j) . (i) o(j)

=1- Ecos max max mm ||h (x,)—h57 (2, I, max min 1A (x, )= A5 (x, )M} |1,
]LZ”'E/(H }L',”"Ehl

n & 2 ch, b

CD,(AB)=1-1 Seos| 7 <fz(hA<xk>,hB<xk>>}

. (14)
=1—711k=1005[g(lhw (z m1n||h” "y )=h5Y (2, I+ mlnllh” '(x,)=h5 (M)H))]

h{"eh
hVeh h§Veh, 3 !
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1 T
0, (4= Stan | F by (o) |-
n =
1 tan|:77(max{ max min 1A (x, )= h5Y (x,)ll, max min 1A (x,)—h5Y (x, )||}):|, (15)
n =1 4 hVeh, ki eh, hgVehy hYeh,
1 T
D, (48)= - Stan| 7 ey ()
n & 4

z mlnllh D (x,)=h5Y (a0, 1+ z mmllh (xk)—hg(")(xk)”))Jo (16)

S =
_l_“
Qo
=
1

FE | AETEIEs m&%/w( {ka: 1,2,---,n},le\B%HCxEXLE"JE%Sﬁ‘ﬁET%ﬁW%,SDg(g:
1,2) i & LA PR

(S1)0 < SD,(A,B) < 1;(FFAE)

(S2)SD, (A,B) = 0, MHAYA = B; (GRS

(S3)SD,(A,B) = SD,(B.A); CXFRTE)

(S4)#HA<B<C, Ellxﬂfa x, € XA R (x,) < by (x,) < h{" (x,), W SD,(A,B) < SD,(A,C)
H.SD,(B,C) < SD,(AC). (i)

(S5)SD,(A,C) < SD,(A,B) + SD,(B,C)o (=fANERNE)

WFBA %’[g = 10},

(SOH T h, (2, )y (x,) € [0,1 ] M5 (7) 2B AT, d, (h, (2, )hy(x,)) €[0,11,d, (hy(x, )k, (x,))el 0,11,

W 2 (5) AT, (o (b ()l _ITE.EE.sm[ (f, b ()b (m))} L0110 SD, (A.B) e[ 0.1, S

0<SD,(AB) < 1 {57,

(82) # SD,(A.B) = 0, W1 5D, (A.B) = - > sm{ (fl(hA(xk),hB(xA)))} 0. 24 FL{L 24 % T 7% , e X,
f] (hA(xk)vhH(xk)) =0, m‘ﬁ%’ dl (hA(xk)ah/;(xk)) = ](hh’(xk)vh/il(xk)) =0, EI] }I’Hi? ]g}il}l ||h,'4’(")(xk)—h§(”(xk)|| =0,

max min 1A (x,)-h5Y (2, M1=0 H. min min H hT(x,) = h5Y (x,) " =0, max min A9 (x,) = A5 (x,)Il = 0,
9 eh, b5 eh, g e hy BTV € b, By e hy B9 € hy

Jﬂi,Xﬂf%’n\hZ”)(M) € A,hZ(”(M) eBfi ||h,‘4’(”(xk) - h(l;(j)(xk = O’Mﬁﬁhi\,(i)(xk) = h(l;(j)(xk)v hA(xk) = hl;(xk)’
BlA = B,
%‘A =B, mux‘j"f{% X, € X, ||hZ(”(xA-) - hg(j)(xl.-)” = Ovﬁdl(hﬂ\(xl.-)vh}?(xk)) =0, dl (hR(xl.-)th(xk)) =0, EI]

fl(hA(xk)vhB(xk)) =0, M il SD,(A.B) = ijsm[g (fl(h.A(xk)ahR(xk))):' =0, li@ SD,(A,B) =0, 2 H AL

WA =B,

(S3) Bk

(S4) A < B < C, 5 ME & x, € X, 03" (x,) e ARG (x,) e BAZ" (x,) e C, A bV (x,) < b5 (x,) < A2 (x,)o
MRS (x,)=h59 (e MRS (5, )=REP (2,11, *E?ETW)T?% min mmllh T (2, )=hgY (xk)ll<m1n mmllh"”(xk)

S (),  max mmllh “W(x,) = h5(x,)ll < max mlnllh ()(xk) h‘” (xA)ll aoHE o d, (h (xA)h (x,)) <

dy (hy ()b (xk)) I—J M d, (hy(x,)h, (x ))<d(h (x)h,(x,), 45 & X (5) A fi(h(x)hy(x,))=
max{dl(hA(xk)7hB(xk))adl(h‘B(xk)ahA( k))}smax{d (h ( ) (xh)) d ( (xg)h (xk))} El]fl(h (xh)h (xk)) <

e b () TS DT L S inl 5 by e | 51 3 ind 5 (e ()|

I SD, (A,B) < SD, (A,C), [FJFER] 15 SD, (B,C) < SD, (A,C).
(SS)EEerﬁk 16 EA TEED%fl(h (x/)h (xk)) Sfl(h,l(x/)ehﬂ(xk)) +f1(h3(x/)ahc(xk))’ﬁimﬁﬁé%o TE
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er‘f](hA(xk)ah‘C(xk))af](hA(xk)th;(xk))afl( B(xl.)h (x/i))fl:lm Ol J:E’JEX{E&’??/\*TTID
(l)r\i![fil(hA(xk%hC(xk)) € [O,l],fl(h‘i(xk), B(xk))mfl(hB(xk)’hC(xk)) € [0,0-5 HT,TTE'CHO sfl(hA(xk)7
hB(M)) + /) (hB(xA)h (xl.)) <1 Rﬁﬂ‘jfl (h/l(xk)vhc(xk)) </ (hA(xA»)ahB(xk)) +fi (hB(xk)7hC(x/r))’ljlu

in 5 G ()| < sin] 5 GGy (o) . () | <

sm[ (fy(ha(x )k (ka}mn[ (s (o e (0 )))}
(2) ilfl(h (x/)h (xk))e[oos] fl(h (x/)h (xk))e 005] fl(h (xl.)h (x,))e(OSl HT Tﬁﬁa‘

s 2 (b () | 2,0 sin] T (o) [ <22 2 <sin] T e }
i <l T, <xk>h(xk>>>}+s1n[ it < 1+ 2,
B il 5 GG (D) | < sin] 5 GGG (D) |+ sin] 5 Gy () |

é/fl h, (xl.)h (xk))e[()S] fl(h (x )h (xA))E 005]»f1( R(xl.-)vh(}(xk))6(0-591:“3?]‘7
THIE1: ﬁf}(h (x4 )he(x,)) < max{ﬁ(h 2 )y (%)), f]( (xk),h(%k))},mﬂ

(fi (hy () (xk))) < max |sin (f1 (i (2l (2))) [osin] 2 (fy Gy (o) e () |
o3 o Joal3 |

A sin| 5 (O (20 < sin[z (e (D) sin| e (00|

Il‘%ﬂ://z %fl(h (xk)h (xz)) >f1( (xh)h (xk)) é\fl(h4(xk)7h6(xk)) :fl(hB(xl;)ahC(xk)) + t(O Sts 05),1
j‘jfl(h (xk)h (M)) <f1(h (xk)h (M)) +f1( (xk)h(;(xk))’)rlut <f1(h (x,) (xk))

sin_2(f.(h(aak),hc(xk)))_-sm T (o)) + )| < sin T hade) [+ sin] 0] <

s 7 (e (o) |+ sin] 5 (7)) |
(3) g‘f}(hft(xk)vh(}(xk)) € [0 1 fl(h (xk)hb‘(xl.)) € (05 1] I}(xk)vh(}(xl.-)) € [0,05] EH‘ s Iﬁj i ﬂ 1%
st 3y (x| < sinl 3Gy Gy () |+ sin [72’ VAURERVRERII

(4) 2 £ (o () Chy (b (0) € 05,11 8 22 < il T () | €1, 2 <
[ (i (hy (xnh(xk)))}lv%fwn[ (i (h, <xk>h(xk>>>}+s1n[ (i (hy (xnh(m))}szx
W £, (o (e e (30)) € [0,1], U"J0<sm[ (. (h, <xk>h(xk>>>]<1 Tﬂ??ﬂsm[ <f1<hA<xk>,hc<x,,.>>)}<

s 3 G (D) |+ sin] 5 e ) |
Zib MR, e XA
rlelsm[ (fi Chy (2, ) (xk)))} ,ILZSIH[ (fi(hy(x, )by, (xk)))} zsm[ (fi(hy(x,)h (M)))},U_\”J

SD,(A,C) < SD,(A,B) + SD, (B,C) 857
Mg =20, (S)~(S4)IEH S _ERZEL, i3 NP
B&iE1 SD, AR = AAEANE
Bl BEEREBEIEA = {(x,0.1)},B = {(x,,0.1,02,09)},C = {(x,,09) . FIHR(12)551H =%
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P Z 8] 69 SD,

SDZ(A,B)=sin%( (0+0+0.1+0.8))=03461,

L
1+3
SD,(B,C) = Sin% (ﬁ (0.8 +0.7+0+0))= 05556,
SD,(A,C) = sin% (ﬁ (0.8 +0.8)) = 09511,

M SD,(A,B) + SD,(B,C) = 0.901 7 < SD,(A,C) = 0.951 1,

W SD, AN e = AN SE AR

#&iE2 CD,.TD(g = 12)Wi B 1 Py (S1)~(S4).

&E3 CD,.TD(g = 1.2) A £ =A%k

B2 EERHEMEA = {(x,.0.1)},B = {(x,.0.5)},C = {(x,.0.1,0.2,09) }. FIH(13) K (155513
BB ZIE R CD, TD A5

CD,(AB)=1 - cos% (0.4)=0.1910,
CD,(BC)=1- cos% (0.4)=0.1910,

CD,(AC)=1 - cos% (0.8) = 0.6910,
N cD,(AB) + CD,(B,C)=0.3820 < CD,(A,C) = 0.691 0,
TD,(A,B) = tan% (0.4) = 03249,

D, (B,C) = tan% (0.4) = 03249,

D, (AC) = tan% (0.8) = 0.726 5,

W TD,(A,B) + TD,(B.C) = 0.649 8 < TD,(A,C) = 0.726 5,
B CD, TD, AN & = FAANAFE U
B3 FAMEEABI 1R, FAH14) SU6) S5 = PP Z I8 CD, . TD, (A

CD,(A.B)=1 - cos%(%(o +0+0.1+0.8))=0.0618,

CDL(B.CY=1 - cos ™ (= (0.8 + 07 +0+0))=0.1685,
2'3+1

T 1
CD,(AC)=1 - cos - (ﬁ (0.8 +0.8)) =0.6910,

M CD,(A,B) + CD,(B,C) = 0.2303 < CD,(A,C) = 0.691 0.
o
Z(

TD,(B,C) = tan% (3% (0.8+0.7+0+0))=03033,

TD,(A,C) = tan% (ﬁ (0.8 + 0.8)) = 0.726 5,

L(O +0+0.1+0.8))=0.1786,

TD,(A,B) = tan 53

W TD,(A.B) + TD,(B.C) = 0.481 9 < TD,(A,C) = 0.726 5,
B CD, TD, AN & = A ANAE U
EX6 HEERIESARESX = (k= 1.2,--n}, A, BAICRX FMIERE 3N IEBRERIE  XHER

X, € Xa %Lﬁ/l\ﬁ%xk E/‘J*XE:O 15&?5%‘?% E(Jj:lij‘jwk(k = 1,2,"',771),‘2%/%0)1\- € [0,1],E§wk = 10 ﬂu
TENCTE AR A A F B 2Z 8] 5 | A LT A /2
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. K
WD, (AB) =S o, sin| 5 (i (hy(x )yl |-
k= L
”‘ r (17)
Zwk sin 77-(max{ max min 1A% (x, )= h5Y (x,)ll, max min 1hY (x,)—h5Y (%, )ll})},
k=1 RV eh, h{"eh,

2 heh, hi ' eh,

WD, (AB)=S o, sin| 5 (f(hy(xi o) |

(18)
Zwk sin[g(l ! ( z mlnllh D2, )R (x,)+ z min |lA] T (x, ) hg(f)(xk)ll)”,

+
A, lhm‘,‘r ’ Vehy y hitteh,

hy'Veh,

WeD, (4)=1-S,cos| T (1, h a0 |
(19)
l—zwk cos{ (max{max min NAT (%, )=h5Y (x, I, max min 1A (x, )—hg(“(xk)ll}):',

hoVeh, hgeh, hgVeh, hOeh,

WCD,(AB)=1- zwAcos[ (fo(hy(x,)hy (x;))}

1- zwA (‘05[ ( ‘( z mmllh ) (20, Fho (x A_)Il+h2;1 hI'?ig?l”h'l“,(i)(xk)_hg(/)(xk)”))j|’(20)

hn

WD, (A.B)=Nw, tan[z (f, (hy(x, ),hh,(xk))il:
= (21)

'eh, hj

0
Zwk tan‘i (max{max mln 1R (%, )~h5Y (x, )N, max min 1A (x,)-h57 (x, )||})},
= heeh, hSVeh,

wWTD, (A,B)Ziwk tan[z (fz (h4 (xk )’hh’(xk ))i':

hyVeh,

. (22)
zwk tan[Z(l i ( 2 mlnllh" Dx, )=h5Y (x, M1+ 2 mlnllh" "(x,)-h5 (x, )||))]

e, Yo, = —HT K (17)~ K (22) A 43 HR A (1)~ K (16) .

RS (hy (x,) b (2,)) L (R (2,) k0 () I D52 00, I8 2 — 26 ELAT g g 14 1 = oIS L 5
I g 2 LR

ENT HEEEESARESX = (k= 12,0}, AR BREX EATE2 MBI, o f18 5>
BT S, (2 )k oo ) L (e o )l (e, ) BIARCEEL f (B ()b (o)) R (o Do () 2050 KGRI (6) 4
R a+B=1,H0<apB <1, UK AFNB Z ] i IARE B E SCANR

WESD(AR)=S wcsin| T (o, (h (o () |-

o | max | max mlnllh"( (2,)=h5 (2, ), max min 1A (x, )=h5Y (x, )1} |+
N - hech, h3eh heeh, hoOeh,
Zw.sin -
g2 (

! z mlnllh D, )—hG9 (x, )1+ z mlnllh Do, )—h5 (2,

+
ll’ o heey hOeh, ek

) , (23)

WPCD(AB)=1= S0, cos| T (o, (i) o () |-
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a(max{max min HRSY (x, Fh59 (x, ), max min HRSY (x, Fh5Y (x, )II})+
hehy, h{eh,

u heh, hyVeh,
T
l—zwk cos| o , (24)
k=1 B (

1

—( z min 1A% (x, RGP (x, )1+ z min 1A (x, Fh5Y (x,)Il)
l/m,‘,+l’u<u, /1'(“‘e/llh";we}’“ h;}”’eh,;ht‘wﬁh‘

WPTD(AB)=S o tan| 7 of (h e by (x4 (i (30) |-

a| max{ max min A" (x,)-h5" (x, ), max min 1A (x,)=h57 (x,)I} |+
hgVeh, hiVeh, hiVeh, hgeh,

i‘a)ktanZ
= 4 8 1
L)

T (D) min A5 o )=hg (xll+ > min AT (o, )=hi? (o)
i) ey h"’”‘eh,h’*rsh"‘ h{"eh,

) o (25)

() 1
hyehy

R, M = OFF,20(23)~ 20 (25) % R AL = (18) (2 (20) Mz (22) 5248 = 0 i, 2 (23)~2(25)
BB A= (17) A (19) it (21) .,

3 EZBEMRE RN A

AR R T S I SR a5 2 Fof BEAEL ) 22 S BRSO ik, O 55 SRS -6 T4 T ik 2EAT 13 He oA,
KA A SCRT 4 T 7R AT R

545 PRt YA RE IR BOR X 2 2 TE MG RS2 ey B, A S PRI AU 3R A, (0 =
1,2,3,4,5), BB J& 4@ € BOR 5 €, I8 5 € AR 5 C, BT, 801 T 2 D IREEHE X 5 T ik 5 S8 ok
FriE Al PSR 3 Al A9 245 0 I 78 76 0 B RO D SRR [ o, B SR 1 R i X R A AR ) R R w0 =
(0.15,0.3,0.2,0.35)",

R1 RNBEMRKERE

Table 1 Hesitant fuzzy decision matrix

c, c, c, c,

A, {0.3,0.4,0.5} {0.1,0.7,0.8,0.9} {0.2,0.4,0.5} {0.3,0.5,0.6,0.9}
A, {0.3,0.5} {0.2,0.5,0.6,0.7,0.9} {0.1,0.5,0.6,0.8} {0.3,0.4,0.7}
A, {0.6,0.7} {0.6,0.9} {0.3,0.5,0.7} {0.4,0.6}

A, {0.3,0.4,0.7,0.8} {0.2,0.4,0.7} {0.1,0.8} {0.6,0.8,0.9}
Ay {0.1,0.3,0.6,0.7,0.8} {0.4,0.6,0.7,0.8} {0.7,0.8,0.9} {0.3,0.6,0.7,0.9}

FoiE L oxX BARERR A FAR 5 2o A = (1,1, 1,1}l i BRI B A A TR AL (i = 1,2,3.4,5) S AR
Jr 5 AT I Z (RIS TR SR L3R 2.

fER 2, d,, R BRI B A SR AR AR KRR IO T2 728k R0, 2 A e (L3N0 e %6
FEAs, A e (B00) B T RN A i d,,, FEARZSEN WM T & A, FIFHWSD, . WeD, Fl
WTD, B 5 S48 52 A5, R WSD, .WCD, FI WTD, it 7 I A,

Tk 2 7E 0 4 AU SER [, BRAR S A AL B AR TOPSIS fY 5 B 0087, N A 2B L B AOR TOPSIS B35 )7
B AR RR .

R R R RIE I H = (b)), hy BB i DT R A= 1.2, m) TER DB C(f =
1,2,--,n) FH—2L AT BEAPEAS (LA, PPAN(EL R Do 3 45 1, B DR 3R 3 1 AS R JB ME F IA ST AR o, (& =

1.2,0.n), B, €[0.1], H D w, = 1.
k=1

HIRE2 W IEFRARAR AT = (Wbt b VR ERAR R A = { Ao ho,-- 00 ), B LANT
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Table 2 Distance results of the five energy projects

Ik g A, A, Ay A, A, Eil35g
! A=1 0.479 9 0.502 7 0.402 5 0.429 2 0.355 8 As> Ay > A, > A > A,
r=2 0.537 8 0.545 1 0.436 6 0.505 2 0.4129 Ag> A > A, > A > A,
r=6 0.659 9 0.647 6 0.5156 0.670 4 0.569 9 Ay>Ag> A, > A, > A,
A=10 0.7213 0.704 6 0.560 7 0.737 3 0.653 7 Ay>Ag> A, > A, > A,
d =1 0.622 3 0.6123 0.497 4 0.5800 0.557'5 Ay>Ag> A, > A, > A,
r=2 0.657 0 0.640 7 0.5120 0.618 6 0.606 2 Ay> Ay > A > A, > A,
r=6 0.713 6 0.697 9 0.5523 0.695 2 0.686 2 Ay> A > A > A, > A,
A=10 0.7418 0.727 1 0.580 9 0.736 4 0.7159 Ay>Ag> A, > A, > A,
AR v WSD, 0.6117 0.6450 0.5318 0.534 3 0.466 9 Ag> A, > A, > A > A,
WCD, 0.2312 0.2429 0.1726 0.178 2 0.1236 As>A; > A, > A, > A,
WTD, 0.353 4 0.369 4 0.2959 0.299 3 0.250 5 As> A, > A > A, > A,
WSD, 0.932 0 0.928 4 0.7259 0.8222 0.793 5 Ay>Ag> A > 4, > A,
WCD, 0.664 3 0.649 0 0.339 4 0.524 8 0.463 1 Ay>Ag> A > 4, > A,
WTD, 0.707 9 0.695 2 0.447 1 0.594 4 0.543 5 Ay>Ag> A > A, > A

L |imas (o) SUGREEREEC, | min (h,) XHUCEERAEC

D min (b ) SERARPEIREEC | max (k) XPRAMEEEC

MR 3 MR A B B R R T A, (0= 1,2,+-,m) SIEBRARME A" = { hihl, -+ b0 ) 2Z 6] (1
d(A, A ARG HARAR A = (hihs, - bl ) Z IR AOBE B d, (A, A7)s
AR 4 ARG E(26)1H A TIT SR R (g = 1.2):
de-
R = mo (26)
AR S T R KN BB HEA (= 1,2,0-,m) BOHERE WAL BERK , 5 S8AR
HRAE L AT AR TOPSIS P vk A 8 A5 R an T
PR A7 4 TR 14 DB R SRR B s A R
YR 2l T B PSSR W A B R M AR I BB A543 pR S (1) Ay 28 iR (2) , PTAS IE BHLAE fig
A = {hLhL R Y S TRIRARARA = (hihe, kD)
A" =1{(0.6,0.7.(0.6,0.9),(0.7,0.8,0.9).{0.6,0.8,0.9) |,
A" =1{(03,0.5),{0.2,0.4,0.7),{0.2,0.4,0.5),(0.3,0.4,0.7) } ,
AR 3 MR (17) S (18), A5 WSD, (A,,4°), WSD, (A A X g = 12) 85 R 0L 3,
PR 4 X Q) H R TT RA, G AR L R(g = 1,2):
R'=0.2903,R' = 0.2168,R' = 0.646 0, R' = 0.438 8, R' = 0.4797,
R} =0.4045R>=02193,R> = 0.581 4,R? = 0.498 2, R? = 0.623 7,

R3 ARAEN A ZEMEES
Table 3 The distance between project A, and A", A

e WSD, (A,.A%) WSD, (A,.A7) WSD, (A, A") WSD,(A,A")
A, 05805 02678 02388 0.1119
A, 0565 1 0.1835 0.220 4 0.0649
A, 02765 03610 0.1230 0.1925
A, 0.406 2 03178 0.1758 0.1857
A 03577 04305 0.1117 0.1925

o
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IR S ARYENE AT BE R BOMEXT 2 BA ATHER 45 R A > A, > A, > A > AL B R TR A RYE
WEIT JE R? (BN T BA ATHET G5 RN A > Ay > A, > A > A, T R IE A,
FI A SC T 7 1 5 SRS -6 145 L i T s S 35 4

F4 MWEEIHESZ
Table 4 The calculation result of the relative closeness

Jrik e A, A, Ay A, A Hery
Ay A=1 0.288 6 03338 0.503 8 0.476 5 0.738 1 Ag> A, > A, > A, > A
A=2 0.3524 0.400 5 0.464 7 0.445 8 0.660 6 Ag> A, > A, > A, > A
A=6 0.4322 0.4153 0.474 6 0.393 4 0.557 8 As>A > A > A, > A,
A=10 0.459 3 0.407 4 0.484 6 0.3809 0.528 0 As>A > A >A,> A,
A A=1 0.384 2 0.3542 0.529 0 0.4152 0.6113 As>A > A, > A > A,
A=2 0.4162 0.403 0 0.476 0 0.4302 0.590 5 As>A > A, > A > A,
A= 0.4719 0.4153 0.4749 0.3934 0.552 8 As>A > A > A, > A,
A=10 0.484 1 0.407 4 0.484 6 0.3809 0.5277 As>A > A >A,> A,
ARSI WSD, 0.3157 0.245 1 0.566 3 0.4389 0.562 1 As> A > A, > A > A,
WTD, 0.298 6 0.2302 0.5639 0.416 5 0.569 7 Ag>Ay>A,> A, > A,
weD, 0.204 6 0.158 1 0.5347 0.328 3 0.606 8 Ag>A;>A,> A, >4,
WSD, 03190 0.227 4 0.6100 05136 0.632 8 Ag>A > A, > A, >4,
weD, 0.193 4 0.1417 0.628 2 05110 0.789 4 Ag>A;>A,> A, >4,
WTD, 03136 0.2256 0.6110 05136 0.639 5 Ag>A > A, > A, >4,
«=05,3=05 WPSD 03134 0.236 8 0.579 6 0.458 1 0.5822 Ag>A;>A,> A, >4,
WPTD 0.304 5 0.2309 0.579 6 0.450 2 0.5899 Ag> A > A, > A > A,
WPCD 0.205 8 0.156 3 0.564 8 0.3822 0.668 8 AS> A > A, > A, > A,

H R 4 SR T, SRS HEF S5 R A T8 B0 AE IR REIREUOR & Ase d,,.""\d,,,, R B I
SRR KRR FRORTSHA 0 W21, A e [13 10, HEF S5 R WA > A, >4, >4,> 4,
A e (3.00) B, HEFPEEIRAS A, > Ay > A > A, > Ay TASCHTRE ik HEF 25 AR R, e R e Ay JEH
FEFSCHRIS-6 1T B I 12 5 ZEBIR A B BB 1) SR T B A B A5 K AR SO AN SZ S RE R R o {ELA5H56RH
e , AR SO R T IEAA T d,, P d,,, P SR AR RER BRI AR , BAT Bl AT R RS R

4 Eip

ARSCER B FE T = A R RSN S B g 00 8 R DI AR S B 0 B A3 R R 3, RA il R 0 B A
PERPERT . %0728 B 2 RS A1 b, 5 30 Y — SRR BN BEEA T T LB T , 45 R R AR ST
JITHR 75 ¥ BE AR R e v A KR 5 5L, AT B (8 SE PR A b, D M DR S R DA 75 5 AR BRSRE [)
Rt T AR T,
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