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Abstract : The weighted probabilistic interval valued hesitant fuzzy set (WPIVHFS) is defined by assigning the
weight of expert to the different interval valued membership degrees of the probabilistic interval valued hesitant
fuzzy set. Aiming at the weighted probabilistic interval valued hesitant fuzzy number in WPIVHFS, the four-
dimensional point coordinates composed of the median of interval valued membership degree, the clarity of interval
valued membership degree, the probabilistic interval valued membership degree and the corresponding decision-
making expert weight are used to describe. On this basis, the external fixed function model, internal stability
function model, two WPIVHFEs’ size comparison criteria and distance measure model are established. The entropy
method is used to calculate the external weight and internal weight respectively, and the comprehensive weight
of the attribute is determined according to the degree of separation between the external weight and internal
weight of the attribute. Considering the external fixed function value and the internal stable function value, the
comprehensive attribute value of each scheme is calculated. The results of the scheme show that the decision
algorithm established on the basis of using four-dimensional point coordinates to describe WPIVHE'S is not only
scientific and effective, but also provides a method to observe the scheme ranking results from multiple angles.
Key words : weighted probabilistic interval valued hesitant fuzzy set; four-dimensional point coordinate; weighted
probabilistic interval valued hesitant fuzzy element; external fixed function model; within the partial stability fun-
ction model; entropy method
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0 31 &

TEANTE (R BT A 2 Jm PERFROR IR b, RRF AR TR B £ (5 B4k A SR B, ARESEHE |
FOULS A T M S R PR SR R LS 00, PR, AR T BB A i 2 AR 4, ORI SR RE A8 S 4 b Ak PR 22 )
PERFIORIAN . iy T AR UK R BRIE LA R RIS R BOr K 2, T2 14t TR AR &
ML, AN TS ARTESER | IXAIROHIZEE | Ese BORIAE ) | X ) B e A 4R ) S5 2 SO 4. (B 22 iRy A
AU — 35 Ja 2 (RR 220 i 2R SR B, A REAR S A TR AT [ — R R DL fifp 22 A P S B RO ORI (R AL Dy
I, Torral™ 25 H T AUHILR A 55— P L X, RIPCER IR, SUBABI AR h A S AThR Z IR BT, Hogh
T A RS E B B B & BESVF 25 RRAROT ST T IR BORI AL AR UEE ™) | R0 | ARG R B | 4
FREM | oA SR [13-15]) B HIBEST TR AR R RS T . 2RI LA R B 3Rk U R A
R HE P IRl P A IS B SR LA R DR SR IR R RO ER AR, A BHAFE R R BRI TR i 7
WA G P BRI BT A SR B D B E R AR S, A 5 IR SR R T2 SR AR Y Dl 4 1R) L, PRI T 25 57
PARDRAT L. A T AR — A2, Zhang FE0OZ5 1 T BRI S BOMEE: (OISR AR BE A A 1y m]
REPEHIMERZIR). i TERER BB BRI T ORISR, AR B TRHEE S A R B A RR B (H S
5IPE, 4k1 Pang S0 LT HERIE H ARIELE, He SE08E LT R IX MBI EAMILE (Probabilistic Interval
Valued Hesitant Fuzzy Set, PIVHFS).

FEXAE A I TAMEAR R A 4R 2 R MR DR IR R B S, 4 IRUAFE OISy 1 BT I 2R R R4 DX [ (B A
BRSO AERF AR PRESRAE RO 1 R B PR BER X IS AR, IR T AR XA E IR R AR
IS5 53 S AU LTS3 1 Sl NEEE R T — R AR X R B 5 AR AT IR i 22D s
LR PR AR I ARG S T, SCT AR X A TS S 5 (Weighted Probabilistic Interval
Valued Hesitant Fuzzy Set, WPIVHFS), J{:7£ WPIVHFS %I 2k 5645 B A ILRE b 27 2@ PR S g

FIRT, O TR IX (B (R AR A 5 22 S AR Il A IS B T3 X TR A TS 175 552 R i SR B
SEP AR X AME AR RO A B H . [ FEXT 7 S HERR I, —Bofios @ B SR L R 45 i 75 580T
5 B THRAT RS I RS RV, JRIEA T RIS B E N RIHEF T 2 A 0. T kst
FEPAMBAEJE IR T A5 B i 5 e R L R B, Ty HAL A R SR R N R LA Z [R5 T 5 8
AP B 22 R B AR, DT 2 3 i SE PR AT BOHE R 4

T LL ST, ASCE XS WPIVHFS Z R PERFR R, B5G, gaih 1 XAl RS BE v g X s
JBR JEE (R N JRE 5 S, IR FH U4 s Ak b ok 21 ) WPTVHES, MZERE 4 £ B HE & R BIF5E WPIVHFS. Hivk, 7eRHL
DUk i A bR 2 WPIVHES RYJERE b, 807 1T IR INAESR X WAL OT (Weighted Probabilistic Interval
Valued Hesitant Fuzzy Element, WPIVHFE) B4 [ A PR AE AR 5 Py AR e IR AU EREAY | 2 4~ WPIVHFE 7
TN HCBHIN LA B2 BE B BERRY . 0, 25 P T 28 AN I R B (PR L R4 TZ07 RIVITIHE) SN
FoE eRAE (VPR L LA Z A1 5C T 07 R R B 22 R (H) SRR BE S R, e, dd—1
BUESR 3B SCh e 5 i Al 1.

1 &R

EX 108 gxfHEs 4 X, X E—4 PIVHFS € X N: H, = {< z,h,(p,) |z € X >}, h, FRITLR € X
) X EME B B HA he C[0,1], po N hy FIXTRIIHER, [FIIFR Ay (p.) N PIVHFE.
FIFER, h,(p.) F h(p) Fow, ot E b, F v = [y,47] 3R, PIVHFE h(p) = {v = [y lp | v C

0. 0H 1= 1,2 h(p): 3 1= 1}, 2h(p) 35 h(p) FHIC TR RE 15

fh(p) fh(p)
TEX 20U PIVHFE h(p) = {y = [y, 1pc | n € [0,1]50 = 1,2, -, #h(p); lZ p=1}, XL Ah) = ( lZ (v +
=1 =1
gh(p)
YW)p) /25 V(h) =3 [0.5(7; +77) — A(h)]Pp 7390 HAT 73 RS i 22 pRER

=1

EX 321 255 24 PIVHFE hy(p1) 5 ha(ps),
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#h1(p1)

ha(p) = {7 = D idpe [n C 0,150 =1,2,--  tha (p1); Zpl—l},

ftha(p2)

ha(p2) = {72 = [ag> Vs 1P2s |72 C[0,1]55 = 1,2, £ha(ps); ZpQJ %

N PIVHFE hy (p1) 5 ha(ps) BIR/NHCEHFLI Ky
(i) g A(hi(p1)) > A(ha(p2)), g hi(p1) > ha(p2):

(ii) 5 A(ha(p1)) = D(ha(ps)), W =FliEBL:

() 2 V(hi(p1)) > V(ha(p2)) B, A b (p1) < ha(p2);
(b) X V(ha(p1)) < V(ha(p2)) B, 4 ha(p1) > ha(ps);
(c) = V(hi(p1)) =V (ha(p2)) B, £ ha(p1) = ha(p2).

(p
FEX 42 X AL 2 DR EH AR PHFE hy(p)) 5 ho(p.), A MRS d T2 2 LIS 3 AT
LR
(i) EE, d(hy(pr), ha(p2)) > 0;
(if) PTBZHAE, d(hy (1), ha(pa)) = d(ha(pa), ha (p1));
(iii) S B, d(hi(p1), ha(p2)) =0<4= hy(p1) = ha(p2).

2 WPIVHFS EX5MEER

BG4 T PIVHFS BT RAIE S, SRIE R RIAL A A PIVHFS it ifiE LT WPIVHFES, Jf-H U2
JSARBRES A WPIVHES, fE I HERTE 857 WPIVHFE I A

REX 5 PIVHFE h(p) = {3 = [y 2 Do 1 € [0, 116 = 1,2, #h(p); 5 g = 1}, o1 py MK IR
FIHESE, 4h(p) S PIVHFE h(p) HIX ) (B A5 -

B 6 WPIVHFE h(p) = {3 = b o)) | Bicond] € 011735 b= 1735 o = Lo, = Stk e
(1,2, #h(p), 1t € {1,2,- - 4y, } ), 2o py 9K A SRR B . BOMER, ﬁh( )jJWPIVHFE h(p )*Elﬁ]ﬁﬂ@%

Bk

FERANEL, i P9 IXTENESR IR v XA IR L FALE, . N AT IXTAIE SRR v, BRI L AL, wk—sz

PN DX TSR R L, (9T A BRI L FAL AN,

EX 7K WPIVHFE h(p) DAVUZESAEFRIEA A(p) = {(F1,75 s 01, w1)s (T2, 75 5 D2y wa)s- - Vi Vs Py
Wu;i(p))}a TE h(p) H, BRAA PN 31> 5 > - Vo) A Ve > Yorr, WA AT >80 8 T =Fer W =700, U
A P> Drs; A Tk = Ver1s W =Vt Pe=DPr1s UES) Wi > W1, ﬁh(P) 4 WPIVHFE iL(P) HTCR AL

FEESL T, 3= (1/2) (v +9) (ke {1,2,--- ,4h(p)}) NIXMEFIEE v, BIRAEL A7 = v /48 X EE
IR v WIEWNIRE, +F RS g A7 B/, T X A S8 BT v, BORTEMT, HRD 4, ARSI, Y AF =
B, 15 RH DX T {E SR s vk H— AEAZISB’J%)E‘WE U"JJH'JHH%}ET“ BE vy BRI X ERE, (1) 4y, = =0, W
=0 (2) 5 i =0, 1) %€ (0,1/2], W yF =of i) yf € (1/2,1], Wyl =195

o7 5, WPIVHFE h(p) IEIZE,@JJTJLEH%%EU h(p), FX¥H h(p )%%/%, RS S T S S
INUATESR. 7852 X 6 52 X 7 BIFERE ORI WPIVHFE h(p) FIFNIPE 2 sREUE (E X 8).

TE X 8 WPIVHFE h(p) HYANHSE 2 sAE A3 HE R

th(p)

> vV )2+ ()2 + (wi)?
2th(p)

f1z0 (1) A1, WPIVHFE h(p) F98MBE e pREE A AN i DX R E SRR B, Mg, XIRMESR B 4, 19
T |« BIMESRLL L ~, AR PSR & AR LRI E. RIS AHERIE o(h(p)) € [0,1], H o(h(p)) KT
%a%fapkywk igiﬁﬁi

(1)

o(h(p)) =
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EX 9TEA th(p) MNICEM A WPIVHFE h(p) 1, h(p) AL 2 MIIAHEZR X A (A B BOIEL (Weighted
Probabilistic Interval Valued Hesitant Fuzzy Number, WPIVHEN) it 4 {74, v 1 (0w ), [V s Vi) (Pwr s wi ) 5 by K €
{1,2,--- ,4h(p)}, W WPIVHFE h(p) BINFBFaE BREUE o (h(p)) TN

th(p)  th(p) '_Yk’Tfk/+’Y;3:7]3:/+Pkpk’+“’k“k/

= =1k 2k F=1 /)2 () 2+ i) 2 H(@i)2 4/ G )2+ ()24 (0 )2 4 ()2
d(h(p)) = 20;12!1(@) , thip) >2 (2)
L, th(p)=1
1ER (2) 1, 02 = th(p)/(21(8h(p) - 2)!) HTRERE, KA % = (i +70)/2 %W = % /i

Yoo = (Vi 025 V5 = [ oK €{1,2,--- £h(p)}.

MR 1 6(h(p)) €[0,1].

JUERR #4932 /Nl Ve = ('_Yka'ylfapmwk)ﬁk’ = (’_Yk/v%j:/vpk/,wk/), n) 5 ’7}45 s Z IR R <7k7’7k/>, il
AR R F AL

YoVt FVEV A Dk wiwi
V)2 ()24 (00)? + (we) 2V () + (52 + () + (wi)?

PR bk € (1,2, 8h(p)}, WE 5 oA K F0, T, s Vi THERE 2 AN 1005, 2 h(p) > 2 1, 2X (2) s

th(p)  th(p)

= COS<’7I€7 7k’>7

% 2C2,, (GHFREZHFITEEN 2 SR 185 b k' TEFF T A ST RINAEIE). LS. Y cos(Fitin) <
k/=1,k'#k k=1
202,y B O((p)) €0, 1] —REMLAL.

R(p)  th(p)
(1/208,) 50 S i ospetor) | (VTR IR+ P+ Py G T (R e o (o )

k'=1,k'#k k=1
FEARIIE R FER $h(p) AT R AR, T WPIVHFE h(p) PR ETA P ] 1252 1 A3 5% (B A0S 3
(B (BADEE Y = (T, viF s pis wie) BRAFN DUFECR IR R 8, 5 (378 D wi) NEZSSVULE ). p(h(p)) (ERBE T
h(p) PITCREDREEE, ORI, ¢(h(p)) [HBK, h(p) HITTRFMAE D GELITTRERSN, AR 5, 5 7,
FLLRET, cos(Fy, T ) = 1, FEEARBIPER R, Yo € AR PR (5 B 8 DX ISR e B v gk L X a)E
SRR FERTE L | MEFR L) RO 1 P L A AR EZ MG B 220 e D WL, AR SO R IR RTIE ).

E X 10 X}F 21~ WPIVHFE B1<pl) 5 Bz(pz)» 711(101) ={[y, (P11, win), e, [’Y;W;l(pl)a’Yfﬂ,;l(pl)](pwiLl(pl)v
Wikh (1)} ih(pz) ={[21,731] (P21, wa1), -+~ 7['72]52(132),7;152(1,2)] (pzuh2(p2)a"fzuﬁz(p2))}-

I WPIVHFE 94N PR A5 PR E SR, A SCHIT 2y (p1) 5 B (pa) BOR/INELI A

(i) # @(h1(p1)) > @(ha(p2)), W By (pr) > ha(ps);

(ii) 745 90(?11(101)) = @(%(%))7 W13 P AR

(a) ¢(l~11(p1)) > ¢>(B2(p2)), iy 1~11(pl) > ﬁ?(p2);

(b) ¢(}~ll(p1)) :¢(ﬁ2(P2)), il 711(1)1) :ilz(pzz)

T — AN ASCE X WPIVHFE hy (p1) 5 ha(ps) KNI B A RE.

51 1 hy(py) = {[0.3,0.5]0.6,[0.6,0.8]0.4}, ha(ps) = {[0.4,0.5]0.5,[0.55,0.75]0.5}, tb4 PIVHFE hy(py) 5 ha(ps)
AR/,

IERR 27 IR AE X3 B FLAHI, 75 ARy (p1)) = 0.26, A(hsy(ps)) =0.275, B hy(py) < ha(ps).

FHET ha(p1) 5 ho(po) X )8 BESF TR MR & ZAE, 20314 ha(pr) = {[0.3,0.5](0.6,0.5),[0.6,0.8]
(0.4,0.5)}, ha(ps) = {[0.4,0.5](0.5,0.5),[0.55,0.75](0.5,0.5)}. Az L 9 AYLLAZFLN, ATES p(hy(py)) = 0.568 1,
d(ha(p2)) =0.591 8, BVEN hy (p1) < ha(po), FE X 3 BT AR BIHEF 45 R —3K, Ui 7EsesRad v, RAAR L
HEFF RN, 25565 TR~ X A SR8 BE (A ORISR L R AT, AR ZS5200 () 5 ho(po) BIHERE, BIAE
PR LR TFEIREIEA by (p1) 5 ho(pa) H, ARSI by (p1) 5 ho(po) FELERZE S, XA S AGEF
XF 2 4~ WPIVHFE /N BHLIN () A b

#T PIVHFE hy(p1) 5 ho(p,) W0 X BMESR & BRI SR L GO SIRGE, #e IEANF ks sk &
FHE hy(p,) = {[0.3,0.5](0.6,0.3),[0.6,0.8](0.4,0.7)}, hs(ps) = {[0.4,0.5](0.5,0.7),[0.55,0.75](0.5,0.3) }. $%M:E X 9
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1 LRI, Al 45 (b(ill(lh)) =0.604 4, ¢(ﬁ2 (p2)) =0.599 6, R[N iL1 (p1) > B2 (p2), 51 PIVHFE hi(p1) A1 by (p2) Hh
AT IR L FAUE R TEIEAF 2] AR HEFP SR, UL SR& 537 it W 2520 PIVHFE Ry (py) 5 ho(p2)
WY ELERAE AR, RIARAEE R R AE ha(p1) 5 ha(p2) FR/DN UGS R P ALE SR AR 2L (TER Mok
S, PSR G 0 AR AR FT DA AR 2 S A TR, (ER A B 6 A ARE 38 X ) (00 BRI DT (5 B e &)
B R, #E—2D U] A SCR R A E T A PIVHES P22 SR # .

XF 24> WPIVHFE hi(p:) (i = 1,2), #hi(p:) (i = 1,2) 233IF0R hi(p:) (i = 1,2) PEIICRADEL, ha(p) =
{[71_1"7;—1](1711,@11)7 [7&»7?2](1712,0012)"" 7[’)’1_,1;”(1,1), "Y;gl(m)](pwhl(pl)v Wwﬁl(pl))}a 712(172) = {[72_177;1](212170121), (V225
V2] (Dasy waa),- - 7[’7&52@2)»7;“52@2)] (Potis (p2)> Wotha(p2)) }- ARCHAE i%(pz)(% = 1,2) H Y X )RS s % o
DX TR SJ Ja B v T | MR LA R R SR A ARV R R PP 1S, ik f LA A5

(i) Yy (ij FY15)/2> TG4 = Vigen H VG n)/2, WG =FiE DL

a) =N0G+1)> U V1 :’Yl_j/’ﬂ‘—j >’Yf(j+1) :71_(]'4»1)/7;—(]'«5»1);
b) =Y1+1) H- 7 :%;(Hl)a | P15 > P1(i+1);
¢) =M1G+1) 15 =N 11y A D1 =pigeny, Wwiy > wigin, € {12, 8hi(p1)}-
1) Yor = ('YQk +'72k)/2 > Ya(kt1) = (’Yz(k+1) +72(k+1))/2 W73 =i .
a) 47 Yor = Vo), WA =var /e > Vaer1) = 72(k+1)/’Y2(k+1)»
b) & Yok = Vot 1) HAg = ’72<k+1)a I oy, > Pa(k+1)5
) B Yon =Yo(k+1)> Var :fYSF(kH»l) VIR por = Doy, W wop > waksn), k€ {1,2,- JiiLQ(Pz)}-
X WPIVHFE hy (p1) 5 ha (o) BEATREBFINERT, 45 —FCRECE A, HUmPH —F TR BB 1, (L5

hi(p1)

ma@m4Mnmmwmﬁmm=m@ﬁmmw»E*%&ﬁfﬂyﬁwmﬂu-zwwmwnm

#h1(p1) #h1(p1) tha (p2) fha (p2) tha (p2)

S oph/tha(p), wi= Y. wi/tha(pi); v = Z Yo/ tha(p2), 7 = E Yo/ tha(p2), P2 = Z 3/ tha(p2),

j=1 j=1
fha (p2)

Wa = 1;1 W;k/ﬁﬁz(lb)-
RARLL EBRIR, BLTR 451 2 4> WPIVHFE hy (p1) 5 hao(p,) ZIRIBIBEES A (E X 11).
EX 11 WPIVHFE h,(p,) 5 ha(ps) ZIAIIFEES d(hy (1), ho(ps)) HE TN

ﬁf# 3‘ ﬁf# ¥ ﬁf# 5
Q\

#

(
(
(
(i
(
(
(c

d(h1 (p1), ha(p2)) =

Jj=1 Ji= T K}
Qﬁhl(m) ! ﬂhl _ﬁh2 (3)
V(G132 + (7 =73 )2+(p1 Pp2)2+ (w1 —w2)? b o s

4Ry (p1) bR (p2) =
> -21 \/(le —723)2 4+ (v —73;) 2+ (1 —p2;) 2+ (w1 —w2;)?

R (3) 1, th, tha S ha(p1) 5 ha(pe) FITERAMEL 51 = (i +37)/2. 92 = (0 01312 A7 =% /5 % =73 /5
D1 =DP1, P2 =P2; W1 =Wy, Wy =Ws.

THEUEHIEES d(h(py), ho(ps)) T2 E X 4 Y 3 ANABME S A

WEFA () i‘ ﬁh (p1)7éﬁh2(102) HT ﬁ}pﬁﬁ‘fﬁﬁ

(a) d(h ( )7h2(P2)) >0 'ﬁ d(h1(p1) h2(p2)) d(iLz(pz),]Nh(%)) ﬁ,ﬁ}?&j_

(b) 24 d(hi(p1), ha(p2)) =0 BF, HFEIEW Ry (p1) = {19 1(prswi)} = ha(p2) = {72, 73] (p2,wa) } ROL. LAY
A A =25 4T =73 ; D1 =P2; 01 = 0o, XN 31 = (77 +9)/2, 32 = (5 +75) /247 =0 /71 33 =5 /755 L =11,
P2 =Pa; @1 =wy, @ =ws, #FF 97 =290-3T /(3T +1), v =2% /(3T +1), 72 =2%-33 /(35 +1), 7 =27/ (33 +1),
M T =95, %W =73 p1=pa; w1 =wo, BIA by (p1) = ha(pa). 2 ha(pr) = ha(pe) W, B 97 =75, 4 =4
P1=Da; w1 =wy, WIRA d(hy(p1), ha(p2)) =0. ZE ERTHL d(hy (p1), ha(p2)) =04 hy(py) = ho(pa) BT

(ii) 24 thy (1) = tha (po) B, S3BEFREDL:

(a) d(ha(p1) ha(p2)) > 05 d(hy (p1), ha(p2)) = d(ha(p2), ha (p1)) BARIE.

(b) Y4 d(il1(p1)7ilz(P2)) =0, X vje {1,2,-- 8hi(p)} H 1y = Fojs Y = Fap; Drj = Daj; @15 = Waj,
MR A1 = (v +915)/20 Fos = Oy +73:)/25 A% = vi/055 435 = va3/7v85- B8R iy = 2%, -3,/ (35, + 1),
Vi =295/ (08 + 1), va; = 290545,/ (335 + 1), ey = 2905/ (V3 + 1), TR 715 =25, 1 = a0 FIEE] 5 AL EE,
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Hp ﬁl(pl) = ~2(?2)' E Bl(p1)~: B2(p2)~ﬂi A Y1 = Vajo 'Y1+j :7;9? P1j = P2j; Wi = W2y, Al d(iLl(pl);BQ(pZ)) =0. Z I
AT d(hy(p1), ha(p2)) =0 ha(p1) = ha(p2) L.

254 (1) () AL B 11 KT hy(py) 5 ho(po) ZIAIRIEEES d B L 5E L 4 i 3 AN ERPESF
3 BIUZEMARKIEER

T AR SC WPTVHFS SIS g o [l 3 BLZ4 H—> WPIVHFS £ )@ Mt p sk M E X (8
X 12).

ENX 12 fEL BB SK R, 3P L RAES Z= (21, 20, 2r) PRAIEHEEBINEN w,, (t €
{1,2,---,T}) (B5), FiETEE A=(ar, - ai, - ,ar) FHEETT ZICMWE)  PEEME G = (91,9, ,9s),
JEMERREH w;, FoR EHARAL Bt MERATE « DHRES § AR LATENE B X EMERRE ., £
IR (i; € [0,1]), TR R B ITFNE B vey, WP « N RAES 5 R YE LIPS A WPIVHFE

5 _ B N _ #hij(pij) #hij(Pij)
hij(pij)7 hij(pij) = {’Yijk[Vijkvr}/ijk](pijhwijk)"yijk C [071]’k € {1727"' ’ﬁhij(pij)}v kz: Pijr = L, kz: Wijk =
—1 =1
1>wijlc = Z wzt}7 ﬁhz‘j (pij) ﬁ‘j hijlc(pz‘jk) E"J/I\ﬁ> ﬁ%‘jk ﬁ‘jﬂﬁf Vijk E‘Jﬂzﬁ'?%/l\ﬁ, Wijk = Z Wy
te{1,2, fvijn } te{1,2, vk}

AT DX EME SRR B v WA SR L AN, Ao Din) = [Vijns Vi) (Pige wige) H WPIVHEN.

TR 12 BySEal gy, HERO M sk ek RIS .
3.1 ITHEEMNE

TN AR AR AR Y ZHE T M A, TR A — AN S AR R AR i
A TR LS | BT | PRI AE. i (R S MR i A AR AR YR T A T
AR R LIS B 22 AR BRI A R M AR ASCRI RS (kR s HAGE, A 5 FRT AR
S, XTI T RES R L RPEN G B2 R A, M HR BT RS R Lk &
FENEBIAN B 22 R AR

AR Ir RAEA A B PP B0 28 AR B R R SNERACE ] wl (5 € {1,2,---,J}) o, MBI
NEME ERR L ZNTRIEE B 22 R R N EGEE ] w2 (j e {1,2,--,J}) TR, JRIEMEEEAE ]
wi(je{1,2,---,J}) Fon. BARTRE AT

e, RIEE X 8 5 9, A RIA S A R EBIINTE E RBUE o(hyg(p:;)) . PR E pREUE
¢(ﬁi]‘ (pis))- , E

E‘{i’\, TR RIE T BRifE S; N va A S; = —ﬁ Z:l(p(ﬁij(pij»1n<p(ilij(pij>)’ SJZ = —ﬁ Z:l¢(hij<pij)>1n¢(ﬁij
(pij))- B s

PR, HRRERAECE w! | w?, wl=[1-51|/ ‘/zl|1fs;/|, wi=1-S8}|/ .,/21“"9}”"

B, WE S RIS AT w,, w, = |w! —w?]/ il W — 2], (G E {1,200, T).
3.2 REE J

ST 1 R ANRE W) BT w? B AR w, € (L2, J)).

A3 2 it (1) X (2) RS T BAEITE B ERYSNERE E BREBUE o (ha; (ps;)) 5 WS8R E PR
G(hij (i) (1=1,2,-- I;j =1,2,--- ).

IR 3 RS T RGBT MEE F(a,), Hp

F(a) = [[(ap s () + 50 (0, i= 1,21 (@
FER () th, B9 0,8 € (0,1 Hl ok 8= 1, 5% (4) FbH0 SUO8: YK AT LAy S e - 1 081
11 5P R BT )7 R A0 A TR, 5% (4) SN B o, 8 I, 0 LA A B S e
HEPLER.
S 4 IR IS ATRAE Fo,) SETHIT, Fla) BURH SRR o, WIE.
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IR 5 gE

4 HUEHEH

HRFHHA R THEHCANE T EN 5 FH B 5, 1A AR TR HE, #E& PR 2
WAVE o 5. BHE AT 3 A P FH L 50 5 f 0l H HIg B3R 7P, H I 45 4 R 5 s mT 174k (g0)
HHEHIE RGME (g0) LLBIFTE (95) 55 3 DEEFATITEH, 3 MIFH CHERN 2(t = 1,2,3), HAFEMKIK N
0.25.0.35, 0.4. 5 R SHFICH a,(i=1,2,3,4,5), 3 MFHAEESMPIE (0!) . IEILE (02) | ZREIEE (w;)
BARH (5=1,2,3), 3 MPFH L R4 MG PEF B0s (5 8 03k 1. Ho.

A, G, ={[0.62,0.72]|21,[0.65,0.78] |22, 23}, AsGy = {[0.84,0.96] |21, 20, 25},

A, Gy ={[0.74,0.88]|21,[0.68,0.84] |25, [0.62,0.78]| 23 },

A Gy ={[0.82,0.94]|21,25, 23}, AsGa = {[0.68,0.76]| 21, 22, [0.72,0.82] |25 },

AyGy ={[0.72,0.78]| 21, 0.66,0.76]| 22, [0.64,0.72]| 23},

A, Gy ={[0.71,0.79]|21,[0.67,0.75] |22, 23}, A3Go = {[0.86,0.96] |21, 2, 25},

A3Gy ={[0.71,0.77]|21,[0.73,0.79] |22, [0.65,0.71]| 23},

A,G, ={[0.61,0.67]|21,[0.63,0.71] |25, [0.65,0.75] | 23},

A,G5={[0.68,0.76]| 21, 20,23}, AsG3={[0.8,0.94]|21, 22,23},

AsGy ={[0.71,0.77]|21, 22, ]0.73,0.79] |23}, A5G = {[0.78,0.82] |21, 22, 25 }-

A5Gy ={[0.64,0.76] |21, 2, [0.68,0.78]| 23}

A SO EERT AL 5 R0 5 g A T AT HE R . AR DR 2 i, AT LAY R 1 B RS
ﬁﬁ {5 B FEh PIVHFS Pes 5 8, FREEHT & SAE A PIVHFS B3 (s Bob, LU E WPIVHFES iR (i
B, B VUL S AR R POR 5 2, W3R 2 .

Fz 1 SRNBHRBEEMTHEERR %k 2 FEHEEIFHFEREIRE
HE 1S Qi g2 g3 HE1S 0 g2 g3
ay A1Gq A1Go A1G3 ai aigi ai19gz aigs
as AGy AxGo AxGs az az291 a292 a293
as AsG4 A3Go AsG3 as asgi asgz asgs
a4 AsGy AsGo AsG3 a4 a4g1 asg2 asg3
as AsGh AsG2 A5G as asg1 asgs asgs

Hrp:
a1g: = {(0.67,0.861 1,0.333 3,0.25), (0.72,0.822 8,0.666 7,0.75)},
a19. = {(0.81,0.913 6,0.333 3,0.25), (0.76,0.809 5,0.333 3,0.35), (0.70,0.794 9,0.333 3, 0.40)},
a1gs = {(0.88,0.872 3,1.00,1.00)}, asg; = {(0.90,0.875 0,1.00,1.00)},
asg> = {(0.72,0.894 7,0.666 7,0.60), (0.77,0.878 0,0.333 3,0.40)},
asgs = {(0.75,0.923 1,0.333 3,0.25), (0.71,0.868 4,0.333 3,0.35), (0.68,0.888 9,0.333 3, 0.4)},
asg: = {(0.75,0.898 7,0.333 3,0.25), (0.71,0.893 3,0.666 7,0.75)},
asg> = {(0.91,0.895 8,1.00,1.00)}, asgs = {(0.72,0.894 7,1.00,1.00)},
asgs = {(0.74,0.922 1,0.333 3,0.25), (0.76,0.924 1,0.333 3,0.35), (0.68,0.915 5, 0.333 3, 0.40)},
asgs = {(0.93,0.898 0,1.00,1.00)}, asgs = {(0.80,0.951 2,1.00,1.00)},
asg: = {(0.64,0.910 4,0.333 3,0.25), (0.67,0.887 3,0.333 3,0.35), (0.70,0.866 7, 0.333 3, 0.40)},
asg, = {(0.74,0.922 1,0.666 7,0.65), (0.76,0.924 1,0.333 3,0.35)},
asg> = {(0.70,0.824 1,0.666 7, 0.60), (0.73,0.871 8,0.333 3,0.40)}.
IR 1 A SO R EVFH 4R Y IMTACE (w)) . NIRALE (w?) SEREICE (v))(j=1,2,3) 7351 0: wl =
0.238, w! =0.325, w! = 0.435; w? =0.314, w2 =0.335, w2 =0.349 9; w, =0.441 9, w, =0.058 1, w3 =0.5.
A9 2 X (1)L X (2) BT 5 R0 H HIE A LE 3 AT AERE LA AN e eI 5 N AR R (.

[



%51 RER, 5 IAUHESR X BB B BORI 45 B 5k g 589
@(h11(p11)) =0.663 0, @(h15(p12)) =0.613 6, @(hy5(p13)) =0.940 1,
(a1 (p21)) = 0.945 5, 9(has (p2s)) = 0.684 0, p(has(pas)) =0.619 3,
¢ (ha1(ps1)) =0.690 5, @(haz(ps2)) = 0.952 7, @(hss(pss)) = 0.632 9,
ga( 41(pa1)) =0.605 1, go(fug(pm)) 0.910 9, cp( 43(paz)) =0.698 8,
@(hs1(ps1)) = 0.698 8, @(hss(psa)) = 0.666 5, p(hss(pss)) =0.941 4,
$(hn1(p11)) =0.942 6, $(h12(p12)) = 0.993 5, ¢(huz(p13)) =1.000 0,
915( 21(1021)) =1.000 0, (15( 22(1022)) 0.967 3, ¢(B23(P23)) =0.995 2,
P(ha1(ps1)) =0.924 2, ¢ (hss(ps2)) =1.000 0, ¢(has(pss)) =0.995 5,
¢( 41(1741)) 0.995 4, ¢( 42(1)42)) =1.000 0, ¢(~43(p43)) =1.000 0,
$(hs1(ps1)) =0.960 0, ¢(hs 2< 2)) =0.964 5, ¢(hsa(psa)) =1.000 0,
AR 3 M (4) 115 5 R H HiE BRSPS REUE F(a)), 5 5 H BHIE B RHEP 45 R WL 3.
* 3 SHEMARMEMBIHIFE R
SHIUE 5 fH g BLR G158 50HE Hey 2
a=1,6=0 F(a1)=0.7859, F(a2)=0.751 0, F(a3) as >a1>aq >
=0.673 6, F(as) =0.779 7, F(as) =0.808 9 as > as
a=2/3,6=1/3 F(a1)=0.8510, F(a2) =0.836 6, F(a3) as >a4>a; >
=0.7713, F(as) =0.857 5, F(as) =0.867 7 as > as
a=1/2,=1/2 F(a1)=0.625 8, F(as) =0.648 5, F(as) a1>as>as >
=0.6419, F(as) =0.748 6, F(as) = 0.656 6 as > a
a=1/3,6=2/3 F(a1)=0.913 5, F(a2)=0.917 9, F(a3) aq >as > ag >
=0.8681, F(as)=0.9299, F(as)=0.924 6 a1 >as
a=0,0=1 F(a1)=0.973 8, F(a2) =0.995 7, F(a3) as>az >as >
=0.933 6, F'(as) =0.998 0, F'(as) =0.980 0 a1 > as
H R 3 MHEFZ5 R T A, 27 R I B g 509N 2 pREELEA THEE, IR SR 5 S5 1 R

VRS SEI H . o 4R T R 15 0 PO R R BB E AT, D2 S e B 4 0 55585 2 }%Wﬁj@ﬁﬁ H.
%Jﬁiﬂiﬁ IR A5 A PARGUE PREUE R RE S I H PR L R G — PR, AREULITIZINH HE 3 N2 1Y

PR, iR I RS ) N AR AR AE pRAELHEA THEF AN AT AT (A LRV 5 R H H s A5 A9 ot
iﬂﬂf%%ﬁﬂ, SRR AT LM e SR 2 5 T30 [ F O 13 0 P9 T i S pRRSC(ELAS £ B2 1 e A TR, o] AR IS
BOPREN a=0,8=1). % 4 FIH RIS 5E 1R H A O T IEH L 5L B N AR 0L 22 )70 22 57 (L
e igURk, SUBRMEAN T 0 2 1/3 ZIAl. ORI 55 5% 1 RVE NS mim B s 5 58 5 f L 58 4 RiAE ST Imim A

LSBT L (2 75 e DT 4 G 2L 00 P R WL 55— R ) SRR
5 %t

h TAEBRLR A PIVHES PR3 (5 8 IARBLI R € AR T B, A SCEA TR IX 0] 3R i R T 17 3 % AL
&, JEME T WPIVHFS, JF76 U2 i Ak brFtath a7 7 WPTIVHES Bl By =X, ilad 7F BARPSR 24 i)
of FHAT AT P L ZRAALE 1A PIVHES HUZ 21, SR I DUZE s Aok 0 WPIVHFES, I ERAl F ST
(SRR AT LIGK BHET 7 58 B Y, 1 5L AT LA A BE R MR 45 7 R R HEF 25 5%, RS v i 2 S5ef e
AL T — A s, AHESTHE PIVHES 15858 N &7 FIDRSRET, 78 DULE S AR A T 8 A DR SR BB
T TR, BRSPS R HE T 4G

BT R TAE S — T WPIVHFS A4 i T ARG R B8 5 ARIEEAIIEE, M gE—E
ATFF R FET IARE R BRSO 0 22 SR MERF SR T IR 5%, I TR SERR SR [m) 8, i — 20 2 Jm R e
MRS 5 AR AT U ST AR

S35 3Rk
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