2020 4F 12 H
5538 B 6 A

Journal of Northwestern Polytechnical University

Podb Tk K2 % Dec. 2020

Vol.38 No.6

https://doi.org/10.1051/ jnwpu/20203861361

% F Hamacher SEERY T XL E LB A=
MULTIMOORA R % 7%

K TAE, FHid’

(1. BEVG2ERTITIE B $e 58050, BV P42 7101005 2. 7540 Tolk o AL, BEVE PE4¢ 710072)

W OB AR R % B A 4% B T AT Hamacher JE 2069 7 SUME R R # A8 MULTI-
MOORA * K F ik, & &, & X ERFEAN Hamacher EH | @34 A2 HE R, FFRXLIEFH
MR AR Rl B3R T MR R IR A Hamacher AeAX 35 ST Aok 5 0 72 A28 Hamacher Ar A JLAT
FHEF PR EBR AT T AR 0k, K MULTIMOORA 7 ik K A A st 7 £t AT 5 fa bk
B, e, Bt O IRE T kR iRV AR T ATE

x &
HE 5SS C934 X ERAREAS: A

F Zadeh'" $2 MBI 42 2 )5, 24 (1] Bl 8242
TR RIS, Biln, X AR A
BRI AL Type-2 HOMIAE 25 Torra %51 IA N
B RAEMITIT 45 5 th UG e B4, A
TIRBEMIERN RS, 2R R IR G R, £
MBEMEE LG M2 P25 R T KR
RO AEAE BIBESEFET BRI R AR 5 Ak
5 RIR L FMBA TN BE AL BRI A 1Y AT
{ERERE WA E IR B Zhang 26 3 H T HER AR
BRI AR ARE S, 8 BE R KN R B
EAY TR RE R, A5 o A5 B A i A7 %, JF 5
XFER ST R 45 T MR SR 00 B ASR I AT 34 55
AU T a0 8 ST HESR A M
B Algebra iz B Ml Einstein i3 8 #2811 THERN B
BORIEL ) Algebra 52 B4 F1 Einstein 8 A 1 ;
T PR AR JC M Frank 12 B AL A 1R
T HERILIRAN Frank ITACF-Y%F . Hamacher
15 Hamacher F2—Fh i B E A -4 A t-434
H. Hamacher 15 Hamacher FIT] 38 i B &S558
R REMEN ) ASCK Hamacher 15 Hamacher
F BRI b 2 A S5 T, B
AEZEMHILE LML HME, 5, Brauersan

%5 B #5:2020-01-12

Wl: % B M B FAEM  Hamacher 517 ; MULTIMOORA 7 %
X EHHES .1000-2758(2020)06-1361-09

A=lIS1T148  1 MULTIMOOR J7 3 2 M HE % &3
TR 23 HE VR 3 AN X O R T LU RN £
Tk B TR

Mt A YA H T HF Hamacher TR A
FMHA MULTIMOORA $h56 5, &%, Bigh
TSR IR AR (R DM s LR, e U T R
B Hamacher i85, JFWF 58 AAT] 932 50404 0T 5 7%
BEELA b, E ST PRI AR Hamacher JIACEY
B RIEUUT A, it TEBE AR,
FERFFE T HAE T B 5, 45 & MULTIMOORA 53 %
Jr AT HENY o 8 SR A b B SR A AT A TR
AR,

1 EfiEiR

EX1 A X={x, x| H-DHEMIES
£E, L — AR B 4L (probabilistic
hesitant fuzzy set,PHFS)Hp EXH

H, = {{x,h(p,)) | x € X|
b h(p) = 1AW p™P) Uk =12, 0} AR
WL R T (probabilistic hesitant fuzzy element,

E &M B B A HHE TR R (20JK0585) BT B

EBE ST RIWHE (1981—) , 22, BRPU AR -2Be UFIT, 322 M PSR o



- 1362 - Wodb T ok ok

¥

938 %
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1) He(h) < @(h) I, WA, > h,;
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4) d(h,(p) ,h,(p)) < d(h,(p),hi(p)) +
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3.1 REFHE
REMBA T RZEB = (b1 i=1,---,m| JBM
FC=1lclj=1,-,nf BHAERTEwW= ()=

L) R O<w, <1, 2w =1, RFEHMER
=1

MBBEMITCh,(p) = { (b ,p") 1 k=12, 1} &
INTTEE b, KT IR o, BB PN, 75 3 0) b D SR A
H=(hip)),xmo

T AR Hamacher 82 A T
FI MULTIMOORA J7¥EAHZE A, 42 H—FP 2T Hama-
cher JEELH) CHERIE A MULTIMOORA PR3k
Tk, BT .

Step 1 AR AR T, B4 00 46 DL SR A6 5 H A
HEALAE AR EIBRUER SRS H = (hy(p) ) v, , K
hy(p) = {(h . pi") 1k = 1,2, 1} A" =
hiP e, € D,

o D, FRM RS D,
1 -h;",c. e D,

INAT RS

Step 2 MMM H BATEAVE— AR LA
JG, 53 BIR A GPFHWA 3.7 F1 GPFHWG 575 5%
b Xt % b, , % u, = GPFHWA(h, ,h, - ,h,),
u, = GPFHWG(h, - ,h,) .

Step 3 W MULTMOOR J7 ¥ #E1 71T Hr

1) BT R E X &k BTN, =
s(uy) (i=1,-,m) , Hds(u, ) Fmu, B135 K%L
18, r, BR R

2) FET RPN & RHATITM .

ro=s(uy) (i=1,,m), His(u,) £Ru, 1
1355 R, r, R T SR
3) EFSMHEAEXNE T EBHAITIEN o, =

2 wid(hy B;) HH B, = arg max (hy) o ry BN
i=1 m

FMAL

P HERIE ) R TRBAL x, TS BRI oy VR R
WrIE e , B SRR R, PR AR R driffbab 3,
HEIPRIEIC R RS R

by ry ot Ty

S . - i Isis .
A, Mj=1,20,r, = pUFS
max rl} - min %rij}
I<sism I<ism
max{r} )
3 HTJ";'E_ — I<ism Y : Y 5
" max{r;{ - min {r|
I<ism I<ism '

CERIER 1, % b, 095 A8, =
L B R AR

3.2 RELH

PISCHRT 18-19 1 I SE B BF I 52, & 5% 4
PEGEEE b,(i=1,2,3,4) #EAT R, TEH 45 4520 91
FEITHEEET) ¢, SEARBEN ¢, MIFLIERETT ¢, B
hB s BUFE B, T8 AR AL 17 &2 w = (0.39,0.26,
0.35) , P4k 45 R P RE R0 ORI 4R i B 03RRI
1R,

R®1 ORKERE
ﬁ]ﬁ% Cy Cy C3
b {(0.54,0.15) ,(0.64,0.25), {(0.21,0.05),(0.32,0.325),(0.42,0.125), {(0.54,0.5),(0.75,0.25) ,
: (0.75,0.1),(0.79,0.5) } (0.64,0.25),(0.74,0.25) | (0.81,0.15),(0.93,0.1) |
b, 1(0.39,0.25),(0.57,0.25), 1(0.34,0.25),(0.61,0.075),(0.66,0.25), {(0.26,0.25),(0.46,0.375) ,
: (0.68,0.25),(0.94,0.25) | (0.71,0.35),(0.82,0.075) | (0.66,0.375) |
b {(0.29,0.1),(0.49,0.35), {(0.44,0.25),(0.54,0.125),(0.57,0.25), {(0.45,0.25),(0.56,0.25) ,
: (0.59,0.3),(0.67,0.25) | (0.65,0.125),(0.84,0.25) | (0.69,0.25),(0.74,0.25) |
1(0.14,0.1),(0.36,0.15),(0.41,0.25),  |(0.47,0.4),(0.54,0.25), 1(0.39,0.25),(0.51,0.125),(0.72,0.125) ,
! (0.61,0.25),(0.72,0.25) } (0.61,0.1),(0.66,0.25) | (0.74,0.25) ,(0.84,0.25) |
Step 1 £ 4L /RN GPFHWA B AEMER u, u,, PS8y =05,

il GPFHWG B3 EMREN b,(i = 1,2,3,4) WER
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Step 2 1 ] MULTMOOR 77 ¥ #EA71EM

1) BT R 4 AR F M . ) = 0.675,
ry, = 0.609,r, =0.588,r, = 0.584;

2) BT RIEN 4 AGEF AN ry, = 0.641,
ry = 0.553,ry, = 0.577,r,, = 0.557;

3) T B WAL 4 MRk HIEN.r, =
0.011,ry, = 0.044,r,, = 0.031,r,, = 0.055;

HEST PRI R, AR BRI DR AE BE R
i xl x2 x3 )
0.675 0.641 0.011
, 0.609 0.553 0.044 | =
0.588 0.577 0.031
s 0.584 0.557 0.055

1 1 1
0276 0  0.248
0.042 0.275 0.559
0 0.054 0
GABEMES NN, E, = 1E, = 0.175;E, =
0.292;E, = 0.018; 434k £, {19 K/ 4 (A5 45 1)
RS A THE R B0 b, > b, > b, > b,
3.3 Sy
FK24/HT y=0.3,0.8,1,2,10,15 W7 R 1L
BB 25, NE 2 AT LR, RSy
AU AS ] AFR T SR HE P IR AN S R 5 1%

w

>~ o~ o O

R =

HAARW IR EE
x2 ERRASHy TARGEREENHRF
04 b, b, by b, P

0.3 1.000 0.181 0.297 0.025
0.8 1.000 0.169 0.285 0.010
1.000 0.166 0.281 0.005
2 1.000 0.165 0.275 O
10 1.000 0.179 0.273 0
15 1.000 0.184 0.272 O

by >b,>b,>b,
b, >by;>b,>b,
b, >b3>b2>b4
by >b,>b,>b,
b, >by>b,>0,
b, >b,>b,>b,

{(0.483,0.017),(0.499,0.325) , (0.648,0.208) , (0.753,0.167) , (0.864,0.283) }
{(0.412,0.017) ,(0.465,0.325) , (0.596,0.208) , (0.742,0.167) , (0.831,0.283) }
{(0.339,0.083) ,(0.422,0.108) , (0.518,0.250) , (0.628,0.325) , (0.865,0.233) }
{(0.326,0.083),(0.371,0.108) , (0.433,0.250) , (0.592,0.325) , (0.791,0.233) }
{(0.397,0.083) ,(0.430,0.158) , (0.534,0.283) , (0.646,0.225) , (0.761,0.250) }
{(0.382,0.083),(0.401,0.158) , (0.532,0.283) , (0.642,0.225) , (0.745,0.250) }
{(0.336,0.117) ,(0.448,0.225) , (0.569,0.208) , (0.667,0.200) , (0.769,0.250) }
{(0.273,0.117),(0.439,0.225) , (0.523,0.208) , (0.653,0.200) , (0.748,0.250) }

34 EHMAXEER
T R UEAR SO A A Kz S SR
[18-19] Ay sub &t kA7 g, Horp, SCHk[ 18] 76
FE SR A8 AN S g JE AL L 25 A% Rk
F A I 75 BE N 3 TOPSIS 5 % 5 SCHR[ 19 14&
IR B3 S G ESIn LN B S ¥ B
3G TET 3 MR ZHE PSS
3 3IMBENHTRHFLER
ik HeFpsh

SCHR[ 18] b, >b;>b,>b,
CHR[19] b, >b;>b,>b,
A b, >b,>b,>Db,

MR 3 TR AR SC5 65 3R [ 18 ] AN SCHR
[19 ) HHERP S 2R — 2k, 107 LB SCHR[ 18-19 ] I AL
HAET QARSI L p R R ) 5 HL5 T R e
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Decision Method of Probabilistic Hesitant Fuzzy Information Based on
Hamacher Aggregation Operators and MULTIMOORA

-1 -2
ZHU Yahui , GAO Li
1.School of Mathematics and Statistics, Shaanxi Xueqgian Normal University, Xi’an 710100, China;
2.School of Computer Science, Northwestern Polytechnical University, Xi’an 710072, China

Abstract; Aiming at solving the problem of probability hesitation fuzzy multi-attribute decision making, a new deci-
sion-making method of probability hesitation fuzzy multi-attribute is proposed in this paper, based on Hamacher op-
erations and MULTIMOORA method. Firstly, probability hesitation fuzzy Hamacher operations are defined, inclu-
ding sum, product, scalar multiplication and exponentiation, and their properties are studied. On this basis, proba-
bility hesitation fuzzy Hamacher weighted average operator and probability hesitation fuzzy Hamacher weighted geo-
metric average operator are proposed, and their properties are also studied. Secondly, alternative from multiple per-
spectives are chosen and compared by using the MULTIMOORA method. Finally, the effectiveness and feasibility of

the decision-making method are verified by an example.

Keywords: multiple attribute decision making; probabilistic hesitant fuzzy ; Hamacher operation; MULTMOORA
method
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