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CRIERAMOREN, B A IE 1,2, [ R(P) ||, AR R
FAME X S T IR 3] A — 4 PHFE (T2 . WZP) o o)
42 0 RO /TP 26 5 = S B B W B &7

Xof SR T RIRE 38 I 25 14 25 SR A Ay T B (S %o L i
RGNS Z MR, F90 B R
M TG AR I B 1 e BT O s T TR

R TS D A AR R0 BRSO B 0 B N
ARSCE LT RAEME B SO — B 4 FhRE
fIE, FFEE T3 4 FRRAEHE 8 — PR I 25 5 R IE E
T AR e 4 IR T 5 B 0 9% Wt o s
J FEAN BB SR A B ) 2

AICE SN AT PHFS (LA &, 8 3 40 #r
A BER AT LAk I AR 45— Fh e oy
SEREI LA 2 J5 A0 BT T 24 AR R TR AR
P R SR R T BT SR A B SRS
95 T ARG I JE R AR B ik DL S
TODIM 1) 2 J& M Y 3 7 i, B J 3 3 45 B 52 451 4
B, IR T A SO 35 A BRI A 35k

1 BRABEME

AT B4 PHFS HYEEAHE &

EX1 et EAEs %S X, PHFS H i€
SUHEEA X BIIXIEI[0,1] b — MR A3 Fi R Kl
5, HA e RA R

H={(x,h(P))|x e X| (1)
K h(x) FRx BTHES EWRBEES,
HH[0,1] ERTFEE;P, K h(x) FIOCEXT I AR
ke MR [0,1] BT, h(P,) SN PHFE,fi]
5 h(P) , HBCrFRIAA N
R(P)={y"|P", A =12, [R(P)|] (2)
KA, [R(P) |Fm h(P) TICERE  FEE ¢
Forn x e XJET PHFS H W REYE ; P KR y* X

[ h(P) |

MHESR, HE D, P < 1,

2 BRERMLIGARM L BIEN

AT BT B MR R AROR A ) iR
I — B Ry SE R 0 LL A I
2.1 RS R L A

EN 2 4EEE PHFE h(P) = [y [P\ =

FEAS oy PRBCER b | B e g 5 SUh
[ h(P) |
D(h) = Z (v* = E(h))*P (4)

WX} TAF 2 2 4> PHFEs b, #ilh, {55 20
R .

1) R ECh,) > E(h,) , W h, > h,;

2) R E(h)) = ECh,), W3k —22 A
PRIEL .
WRD(h,) > D(hy) , W h, <h,;
Wk D(hy) =D(h,) W h, =h,,
SR 1 IR B ARDR L Bk WA AE— 2 1Y SRy
PR, 470 PHFE (97553 PRELS 25 B eR BRI AR S A f
TCP T H AT H A A i) 1 HEF UL

Bl1 RS PR O, 45 % P PHFE

1 1 1
h, = {0.2\—,0.3\—,0.4\—}
3 3 3

1 1 1
h, = {0.3 CBIL s B os ﬁ}
303 303 153

AR 53 sRBORITES H5 R 03 1) A
E(h,)=E(h,) =03, D(h,)=D(h,) = %

VLR AR A L W kAT e, 2515 80 by = h,
IZ5IE, BIRAG B,

IR AR B SR I 15 43 R EIORT B8 IR B0
ANEEAR - fift e PHFE f14 b ) 181, (R 1 7 22 46 0
A 1 H A N AT e
2.2 DUHHEEER IR TRAEHA L A

SEBy I, PHFE Hosi e BEAS S0 5l A 2., 24
SRIEBER 0.5 B, DA ok FEADRS FIUAS 8 22 1 e K, b
I, PRS0 7 SR B AN AE 5 24 SR T B R N B R )
KB, RARF R T5 58 B FI AR AR A e, DALt v DAAR
PR IEE S 0.5 By 33T R B Ok 8 S B R B
JE RN AT Y L]

EMX 3 YEFE PHFE h(P) = [y [P\ =
1,2, [h(P) |}, DUSRIEEE v BRSO BE 2 Sy

Sy =1-2[y" -0.5] (5)
TSR] h(P) 43R0 8 B AR B | SE PR
EAERFE] T AN PHFE R(f)

R(f) = {f(y") [P A =12, [R(P) [} (6)

BH13%), PHFE h(f) TRIFIEEN h(P)
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R R SRE T BE RO BE o 3905 S (f) 19503 PR K f

%§%§§§ BRI . 3905 3L R (f) 9T 53 BREK 0k ) =S [y P - P (9)
A=1

Ih(P)

Mﬁ=;ﬂ¢ﬂ“ (7)
lh(P)I
Mﬂ=;;mw>—Mﬂfw (8)
MG R E AT, h(P) "y BOARORY b
K00yt FlAR A BOBOR A, BEEE X R A PHFE
PEAZ/N X 5 R WA FARST R AT DLAEAR 43 R
BB R B SERT T BRSO B B, R SO
I HE RN 45 51T 7 2 4 PHFEs h, Al b, , HAR
JEXTR B PHFEs S R (f,) FUR(f,) , W30 b )
L BUWIR
1) W ECh,) > E(h,) Wk, > h,;
2) MR E(h)) = EChy) , W3t — 25 A
PRIE -
WHE D(h,) > D(h,) ,Wh, <h,;
WA D(h,)=D(h,) ,#F— LB L1555
PRIEL 5
3) WHREW) > E,) ,Wh, < h,;
WMARE(f,) = E(fy) , i — 20 ERAOR B ) 29
PRIEL «
4) WR D) > D) Wk, > h,;
WHR D) =D(f) Wk, =h,,

3 BRI TGAENEE B E

3.1 EEEERRBEMEENE

EX 4 {0 PHFE h, h,,d(h, h,) Hh, h,Z
TFT) 0 8 S, 9 B A DA S S BREARE

1) A5tk d(h, b)) = 0;

2) Ac¥tk.d(h, h,) =d(h, h,);

3) R EVEd(h, ,h,) =0=h, =h,,

[F]AsE, MR4J SCHik [ 14-15] °] %0, PHFE [a] #5853
BT R TC RN BOH S, YA 21X — [T, 7
BRI — & F BN T BB D 1 PHEFE 479"
FE, QAR S DR R 0] A A SRR R e Rk s
B R/ NICER IS HAEE N 0, X )2 K4
SCHRR

EX 5 B T EM PHFE by (p,)={vy}|P} |
M hy(py) = 1y [Py} BB ITTEANEI R |, 15
B (Hamming) B 255 A

£ 58 B2 ( Euclidean) JE B 58 SR

]
b= [ Gir - pieht (10)
A=1
TES 6 SCHR[ 16 ] 15 L B B2 i) Bk ot
Frofat 2 T —Rhett B U
dy(h,,h,) =
!
S 3 (P =9+ 7l = A PP (1)
AR , A A BRI 5 2 SR
d,(h,,h,) =

]
A S ropt - G e
(12)

ELLA L 2 ol e i 18 B ) R 8 A7 A A ) SR
RIESR PHFE 70 R ANELAUAH S A 038 A
AN R T B ) — 2 7 AT 0 A HE A R
S X RE T AHRENTIA, HiL, XA
(A ABE S5 A0 T AR B g 0 5 A s it
3.2 FEBERIMIGAEMRE B E

3L A BT R AL, B SR R ASORA B  E
MR 2 2 4. 02 5 1A R PHFEs [
TCRMNBOLHANEE ;@ PHFE Y IC R T 1% ISR
JFER/INE T HES ), SR BEAR R 1B 0 T, 4 RRABERAE
KANHES 3% 2 A AU I T 1322, R
il T BE I R ) S L A e, PR, AR S
FE SR RE A AR B 5, T R L3R BRI 2% 4, DA
T 304 o s ) s 1o P9 el ) E A
3.2.1 A TIEB4EM PHFE I & 0 E

AR 5 | A B O A 3 T ) B R R L
o BRI AT B PHFE (1] B9 5 s B 1 s 0o
PR .

EX T ich,,h, MEEW PHFE, & TLEA
BN b, |,y |00 R, F Ry 22 6] A B A
XA

Dh]th =
Ayl Ayl d(y),y, "

d(yiys) d(vi,y3) d(yl,y, "
d('yl‘hl ‘7‘},2‘ o ‘)

(13)

Ay "y Ay yd)
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X, d(yy,vh) Fom b W I ADNRIEES b, P
AR BE AR B AR (9) A R HoE SO
d(yy,v5) =7iP = ¥hP) (14)
DU 35 5 O P 0 2 T S g T R
AP E S, BARERIR A

1 [ Ry []hy

‘h ‘ ‘h ‘sz(%,vz

1 =1

ME(15) ATAN, S 5 # AR PHFEs (1)
TERMN |, [ b,y | ATHEME, TR F AT
BT HED ), R, BE B AR R RS 5 AR A s A T
PRAG B 0 1) ) 2 2 A, SE AR B T PHFE 119 )i
UM B B T AR ZEMGIA

SR, XoF 497 V1A I 2 0 8 05 5 2 1) = L R AT
ARG & B, AR 25 T IR R I %) B 0 AN O A
BbE4 0k mad ) 2 AU

B2 SraRFSCER 15 ] RYEE RS d, ,d,,
SCHR[16] HAEE B REE d, ,d,, LA A B TR
JEER IR SR g %2 AN LR PHFE A9 iR 25 F
TP AR B AT 2 A2 1 P

F£1 AEESNETELR

ds(h,,h,) = (15)

x4 d, d, dy d, ds
h, ,h 0 0 0.031  0.056 0
h,,h, 1 0.707  0.595  0.543 0
h,,h, 0.1  0.08 0.050 0.058 0.030
h,,h, 0.2 0165 0.100 0.117  0.060
h, .k, 0.117

=,
h, =10.8/0.7,0.2/0.3} ,h, = {0.7]0.8,0.3]0.2} ,
hy,=10.310.2,0.70.8} ,h, = {0.8]0.6,0.2]0.4} ,
hg = 10.8/0.5,0.2]0.5} ,h, = {0.8]0.6,0.30.2,
0.2]0.2} .

MR 1, AT DA LU 4518 .

1) d, ~d, HTEEER R, 5 h HREE, HR
Wi dy(h, k) = 0.117 2 B AR 3 T I 25 46 B4 4 iR
BB d e T PHFE [B) G R NN R 25 0F T R EE
[ 83 A [P

2) *ETEd(h Jhy) =d(hy k) RHTRO IR B
MRER o0 & & 0 AT 07 B HEXS A R A
SN 5

3) ds(h, ,hy) = 0 X —GIRBIBE R EE d; AN
T A2 AR TR 3 A ) s B P R ATS SR AR AE —
AR

283 IR AT, AR Y 3 T R Y B )

SR b g T A O E 1 BRI (BT A AE
— R ERG [  IA BE B R — R R R T
PR B A7 B 42 PHFE B3R 1E, I, T
SEEAT B B B A T LR A R A R
3.2.2 PHFE % &-4F/E3E 5

Ui o S I S S Y N S RS ) R R
it T PHFE BUFR A4 AE O T 3 — 20 50 35 B 25 I
JE AT E T 4 Fp PHFE FRAE  BAEVE B ErE
RPE R —Bodk:, IR T LA L 4 FPRRIE E S Y
PHFE BEEG 2, Horp ) 58 A PR o) 5L T FE 2 4
F14) B O R SR, RO i S PR R RATE | SR
O B RAE, — B SR BE A G,

TEAX % % PHFE JCR BN ETHE T, T ER 4L
b AL AT HI R LS — 2, BT E
PEBUN, YICENEC 1B, — BB RO BEE A
BN, — SRR BB AR

I, ¥ PHFE b B9—EMEE SOl

1
k|
, |h|3%7" PHFE h o E 50,

ﬂ%ﬁg 4 i PHFE $#ME53 0 245 4 Ak 324
RARAE I 8 10 22 S

EX 8 HEEM PHFEs hy, = [y} |P}| HI
hy = {y, |PY} CEAEG IR k| Ry | B AR
Ry | # [y | BOT, 5000 5E SR, by TR B
PR B R B S A — SR Oy

c(h) = (16)

1) BAERE
[ hy || hy |
dg(hl’hz) h, ‘ ‘h ‘2;d<71,72 (17)
2) BHHE
dd<h19h2) = ‘D(h1> _D(h2> ‘:
[ hy | [hy |
X Oh - EG))PL = 3 (9 = E(h)PY
(18)
3) HEKI B
d(h, hy) = |E(f) — E(f) =
\;f<y¢>P¢ - Xy | (19)
4) —FHEE
1
d(h, h,)=|c(h,) —c(h,) |=|—F - —
() = [eCy) = e(h) = 0 :

(20)
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XUk, 55« 25T RERPU A 236 B B 2 (9 pR SR D A 9T
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KX ECh)),EChy) R hh, 135 K5
Sy Sy RN by hy TSR E B X R AR
B HRE(5) ST,

BT UL E 4 MR RS BT Y PHFE |7
CRA TR B
d(h,,h,) = %ag[dg(hl o) 1+ e[ d(hy L hy) T+

af‘[d/(hl’hZ)}p +ac[dc(h1’hz>]p}]/1) (21)
A, a,,0,,a,,a, K4 FRFIERIAUE, i 2 o, +
a, ta, +a, =1,

I SRS R R S R DL A — b S =i
B8 p = 1802 B, 20 AR R T S i it R S
I SRR

AT DLR I, AT 3 TR IE S50 25 6 00 5 e Ik
T BEHTAE SR AR B P oT R AN BOH SR IR Y B
HERIBR ), IF H A Y 2R R I B 045 T 0 B, A
AT B A SR 251, v LBV E—Fh 2R
3.2.3 PHFS %445 1E3E &

1€ PHFE ZR-5REFE B A JE A0 b A5 2 7
SUIMBGEH (GWA ) 5745 i PHFS 254 R fiF 1 5
T

EX9 FZEREX = {x,%,, %, ,X HE
HMPHFSA = { < x,,h,(P,) > |x, € X,k =12,
conf MIB={<x, hy(P,)>x, e X k=1,2,-,
nt XL PHFE 235000 by (P, ) = {yy [Py, A =1,
[y (P [L A Ry(P) = {yy|Py,A = 1,
(hy(P) |} R X ERTCRAINEN © = (0,
w,,,w,) " E L PHFSs A, B Z Al XHIACE
YRR R A

down(A,B) = [kiwk C(d(Ry(P.) Jiy(P)))]

(22)
A, d(h,(P,) hy(P,)) H4E PHFE ZE &4 ERE
BT doya (A,B) 134 A BUERI AR ZFIE .
A A =1, 8RIMEBCEY (WA-based) 5
Iy (AB) = Y w, - d(hy(P,) hy(P,))

(23)
A A =2, BRI ACE T 3 (WQA-based)

BB

dyon(A.B) = [szlw,f C(d(hy(P) hy(P)))?]

(24)

A =— 1, 153 AR FSE- 1 (WHA-based )
iERzSS

1
dyin(A,B) = " (25)

>

i1 d(hy(P,) hy(P,))
RETUL L HS2B T PHES 254 FRAF BE 25 (o 44
i, HEARFRWA 1R,

| i W PHFES |
)

EZEEEEEREE T

| mmma | | mwomw | | osmms | | -soew |

| 4L fr 4 JHHER TR PHFEs Jish |
!

‘ HTF GWA 74K PHFEs JE B T 5 PHFSs i 8% |
i

BT BERIUBAMI LR 5 Rk i B A i i A

4 BBUERERMENE

J A R R SR ) R N A R T LR A R
AN E 1 B PER S (BN RN E MR A £
BB, FEPEO P BT B PR AR AR O A A
MR, P, A SGE A SRR R %
WAL, AR T

BB m FTR A= 1,2, ,m) R 5
A nMIEMEC(j=1,2,,n) MNBEHREN o =

((1)1 ’wz’.,,’w”)T’E‘sz = 1’:/5\:':':‘7‘5‘72'&; AL' EE’I‘%
j=1

C, LHI N h(C) = [y} Iphl, TEEAKN
(C) | TUTT LA 4 357 56 1 I A G M R ke
WRHFEH = [h(C) .0 EEE C; BN N

;fijlnfij

Inm

b .”m7j: 192"..”1 (26)

E. . w
X f; =———, E, F/R PHFE h,(C,) I35 K%L,

m

2 E,
i (3) AtEAAR, WEME ¢, R FRBA
w, = /N =120 (27)



- 1214 -

odt T ok K

¥ 841

5 EF TODIM BJiRBIR % 7%

t T A SCE B X PHES BB B8 U BE SR TR 52 43
T, AT 2R P e S Uk AT IR A ST, A, 4
TEAESE TODIM J5 22 Bl b, T A SO 1)
FOLE A PRI 25 , 32t — R R PR TR0 3 355 F 9
LIRS AR T

CHISRAE H = [h,(C) ], HICHA R4
4 Firh—%,

SB1 HEAIENET AR5 AR5 H
XA SR LB @, = [P, ],,,, P, KT
W

s

d(h(C) I (C)) i
0 if
-p- d(h,(cj) ’hk<cj))

h(C) > h,(C)
h(C)=h,(C)
if h(C) <h(C)
(28)
A C AL
b =
-p - d(h(C) h(C)) if h(C) > h(C)
0 if h(C)=h,(C)
d(h,(C,),h,(C)) if h(C) <h(C)
(29)
K p PR IR SE, PRI O p =
1, HHUE O A S BIE AR B, PHFE (%) Eb 55 F0 1 2
THES ISR FHAS ST LEBGE N AT PHFE 27546 1E

T®3I  ESEET B R R RIS
B ®=[d,],,.. P, HEEFEH
P, = [Zw,(@k)ﬂ]; (30)

AP NS, — BB 1,153 B IA-F 2
(WA-based ) FLEHFE:
TR RS TT R B 1,

1; b, - miin{ z; d%}
n = n m
mlax{ ]; d)ik} - miin{ I; ¢ik}

TE]S  WRYE AR LB & 07 RIEATHER
R4 =) HUR fEL AR K 7 S8 M Be L7 56

(31)

6 KBS H

6.1 3£l

S TAETFXF F AT, 2R B SCRR 22 7 Hh i) S i)
ARSI AT RAIE

WA 3NMER d(i=1,2,3) XF 5 FREG MM
CMFE () FEH () AREE () B (x,) AR
$i(xy) ) MELVESATIEAL, & FALE N (0.4,0.4,
0.2) , il ZI RS a, BHIER S 0, FoE RS, .
AR RGE a, MZEFME as FEATIEAS 5 FPIEPE
PR sias 8, AR (EE L PHFE $678 ,

SR RARTE B BRI E R —BUE R
KA R (0.4,0.2,0.2,0.2) 5 254 F-AF FE 25 19 5
TEERMSE A = 1 BERHINACE SRR E  27 5 Th i
FEREP A SE S B w = 1, BISR A1 e A

i M B SH p = 1, 3 1L ZRAITAL 45 4351
TB2  MWIEHAGETHEREENAGE o, K 2~4,
T2 ERd WITEER
i J a, a, as ay as
10.610.25,0.710.5, 10.610.3,0.710.3,
X, 10.510.6,0.610.4/| 10.610.8,0.710.2} 10.310.4,0.410.6}
0.810.251 0.810.4}
10.410.3,0.510.3, 10.510.2,0.610.3,
X, {0.510.5,0.610.5} 10.610.6,0.710.2} 10.710.5,0.810.5!}
0.610.4} 0.710.5}
10.810.5,0.8510.3, 10.310.2,0.410.4,
X5 10.510.2,0.610.8} 10.510.4,0.610.6} 10.610.3,0.710.7}
0.910.2} 0.510.4}
10.810.5,0.8510.3, 10.610.4,0.710.3,
Xy {0.710.6,0.810.2} 10.510.5,0.610.5} 10.710.7,0.810.3}
0.910.2¢ 0.810.3}
10.510.3,0.610.3, 10.710.2,0.810.2,
x5 {0.6510.5,0.7510.5} {0.510.5,0.610.5} {0.710.3,0.810.7}
0.710.4{ 0.910.4}
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R3 ERd, HITEER
i L a, a, as ay as
$0.710.7,0.810.2, {0.510.3,0.610.4,
X, {0.510.5,0.710.5} {0.410.3,0.610.5} {0.710.4,0.810.6}
0.910.1¢} 0.710.31}
10.610.3,0.710.4, 10.510.7,0.610.2,
X, 10.510.4,0.610.6} 10.610.7,0.710.3} 10.610.5,0.710.5!
0.810.3} 0.810.1}
10.510.2,0.610.3, 10.610.5,0.710.2,
Xy 10.710.6,0.810.2} 10.310.4,0.510.6} 10.610.5,0.710.5}
0.710.5} 0.810.3}
10.610.5,0.710.1, £0.710.5,0.810.3,
X, {0.710.4,0.810.4} {0.510.4,0.610.6} 10.710.2,0.810.6}
0.810.4} 0.910.2}
10.610.5,0.710.4, 10.610.2,0.710.4,
Xs 10.610.4,0.710.6} 10.410.5,0.510.5} 10.710.4,0.810.4}
0.810.1¢} 0.810.4}
x4 R4 HNEHER
iy a, a, as ay as
10.610.3,0.710.5, {0.6510.4,0.710.2,
X, {0.610.4,0.710.4} {0.710.6,0.810.4} {0.610.2,0.710.8}
0.810.21} 0.7510.4}
10.510.3,0.610.4, 10.5510.4,0.610.3,
X, 10.610.5,0.710.3} 10.510.3,0.610.7! 10.610.8,0.810.2!}
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Abstract; Aiming at the defects of the existing probabilistic hesitation fuzzy distance measures, which require the
number of membership degree to be consistent and the order to be rearranged, a probabilistic hesitation fuzzy multi-
attribute decision making method based on the comprehensive characteristic distance measure is proposed. First, a
new law of probability hesitant fuzzy number comparison is defined. Then four characteristics of aggregation, dis-
creteness, fuzziness and consistency are defined, and a new comprehensive distance measure is defined based on
definitions above. Finally, on the basis of traditional TODIM method and prospect theory, the validity and
rationality of the distance measure and new probability hesitant fuzzy recognition method in this paper are verified by

examples and comparative analysis.
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matrix ; TODIM method
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