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Probabilistic hesitant fuzzy multi-attribute decision method based on
signed distance and cross entropy

ZHU Feng'?, XU Ji-chao', LIU Yu-min®!, SUN Jing-jing®

(1. School of Management Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Business of School,
Zhengzhou University, Zhengzhou 450001, China)

Abstract: A multi-attribute decision making method based on signed distance and cross entropy is proposed for multi-
attribute decision making problems in which the attribute weights are completely unknown under the probabilistic hesitant
fuzzy environment. Firstly, the three kinds hesitation degree of probability hesitant fuzzy elements used to measure the
degree of hesitancy of decision makers is proposed: Numerical hesitation degree, information incomplete degree and total
hesitation degree. The probability hesitant fuzzy signed distance is proposed based on three hesitation degrees. Then, in
order to avoid artificially adding elements, the adjusted probabilistic hesitant fuzzy element is defined, it combines with
the incomplete degree of information to propose the cross entropy of the probabilistic hesitant fuzzy element. Finally, the
multi-attribute decision model is constructed based on the signed distance and cross entropy of the probabilistic hesitant
fuzzy element, and the effectiveness and rationality of the model are illustrated by an example.

Keywords: multi-attribute decision-making; probabilistic hesitant fuzzy element; hesitation degree; signed distance;
cross entropy; information incomplete degree; adjusted probabilistic hesitant fuzzy element
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EXIN B MR RBEM T h(p) =
DA = 1,2, L} Flha(p) = {15 (2)IA = 1,

- 12}, s(ha(p)) W s(ha(p)) 73 9 & ha (p) FT ha(p)
117353 R, var (hy (p)) Rl var (he(p)) 73 A J2 hy (p) R
ha (p) B 75 25 R 5 WA

1) % s5(h1(p)) > s(ha(p)), W hi(p) > ha(p).
2) #is(hi(p)) < s(ha(p)), M hi(p) < ha(p).
3) %1 s(ha(p)) = s(ha(p)), W

var(hy(p)) > var(ha(p)) = hi(p) < ha(p);
var(hi(p)) = var(ha(p)) = hi(p) ~ ha(p);
var(hi(p)) < var(hz(p)) = hi(p) > ha(p).
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l;
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2)g(z) =0 HMN 2 =1,
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SEA LR I(h(p)), MAFLE:

DO<I(h(p) <1L;

[0,1]

l
2) I(h(p)) = 04 HALHD " p* =1;
A=1
3) I(h(p)) = I(h“(p)).
5 2 PR IE B I FE S
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P TS A 6 4,

l
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1
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1
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23 BERBGEMTHERTZE
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EX6 W— ML BN T h(p) K BAE I
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MR TZAE T h(p) BTG o R % 2
[0, 1]% — [0, 1]3# & LA T 3/

D z(z,y) = 2(y, x);

2) z(z,y) = 0¥ ALYz = y = 0;

FERTH(h(p)), WIAFLE:

10 <TH(h(p)) < L;

2) TH(R(p)) = TH(h(p));

3) TH(h(p)) = 0 ¥ HAL M h(p) =

UEBR 1) &z .
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FI(h(p)) = I(h“(p)), ATLATH(h(p)) = TH(h

3) ¥ TH(h(p)) = OB, RHE R EL 2(2, v)
Hi Y™z = y = 0[5 H(h(p)) = I(h(p)) =
FARYE H(h(p)) HI5E XA I(h(p)) KITEF AT 15 h(p) =
(D} Hh(p) = {v(1)} I, 575 TH(A(p)) = 0. O
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R T ST S,
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H(h
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BRI 155 BE B 12122 4R R BRI A 5 BRI, AR
JE T B R BT R R BRSO T EL A .

EXT B MBI ITh(p) = {1 ()]
A= L2, B EMERBER 1Y) =
l
A= L2 BIEP = ) 30
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l
d, (h(p) (}: (1= 9*) + TH(h(p)) )
A=1
(13)
AREZACIBIEM TT h(p) B11(p) AT T B ES.
B4 BB TN h(p), 1(P) N

HAEBER A T, A7 AE
1) 0 < ds(h(p), L(p)) < 1;

2) h(p) = 1(p) 2 LR 2 d. (h(p). 1(P)) = 0.
EW D5
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FLLAT#30 < dy(h(p), 1(p)) < 1.
2) # h(p) = 1(p), W ZH 1 ds(h(p), 1(p)) = 0; %
l

dy(h(p), 1(p)) = 0,043 Y p*(1-~") = TH(h(p))
A

— 0, AR R(p) = 1(p). O

SCHR [12] 4 45 M 25 0 TR AS0R 7T 145 43 bR BORN 7
ZEREAR N T — MRS A HE 7 7 (B AR R
T N R A ER RGO ot A7 HE P i, 7]
AT 45 R 5 BN IR,

1 W3R B 60 0 R ki (p) =
{0.4(0.6),0.5(0.4)}, hao(p) = {0.3(0.4),1(0.1)} Al
hs(p) = {0.4(0.3),0.5(0.2)}.

R & X377, iU 2 hy (p) ~ hs(p) >
ha(p), 58 hy(p) Fl hs(p) Z38 A AT REZ SO, XA
55 N B HA— B 8 T e iz sk fa,
SR L PTG B A 5 B B 52 H — o 2
PG oHE T 5.

E X8 2RI BB T hy (p) A ha(p),
1(p) AR AR ML TG AR T, WA

1) % ds(hi(p), 1(p)) > ds(ha(p), 1(P)), W k1 (p) <
ha(p);

2) #idy(hi(p), 1(p)) = ds(ha(p), 1(p)), W hy(p)
~ ha(p);

3) # ds(h1(p), 1(p)) <ds(h2(p), 1(p)), W by (p) >
ha(p).

KA SC AT 3 AR 7 50 1 TR MR S
RO CHEAT HEFE, o BUTH, (R(p)) = (Hy(h(p)) +
I (h(p))) /2 E RIS T (1) S TR B v
AR TG RBHEF AR N h(p) > ha(p) > ha(p).
IR hy (p) 5 ha(p) M ECFTEL & B4 BT N5 %, (R It
hi(p) LT hs(p).

7= A 25 BEAS R () Ji R FE T A SC R4 HE I AE 2R 00
GRS B B R AR E 3R LN FE TER
HIANTE LR, DR B X 43 FE 0 5 .

3 BRI T R A S

T A N R 2 W A I A R s A IR R A D
GEBE, A S S B R RN M SR TR R T I A
GG MREINBE o E BEA TR EREH T
WA 2GR T 2 [0] 22 57 A2 B AR 2R A TR B
JCHIAE SIS B, FERIF 5T A G MR A
3.1 AR TRIEM T

TE % J& Ve RS 7 VA 0 R, B0 2 A 3R R A
IO F AT RN EIA—BUGOL, — PN 2
177 2361 S8 R BN s o6 2 10 7 O AN S >
HINEZ PG ot AT I, B AR 3 N EOREE T

— BB R AR AEAR K 0, LT R R S 4
AR B, Sy o MRS B, AR S % Wu Z5127) $2 1
(VR FIRE 2R 15 5 48, B2 A TR R G 1) TR A %6
WETGAERA ST RIAR S 57

EMX9 WALE AR B T h (p) =
)N = 1,2, L} ATha(p) = {1 (02)A =
1,2, .., 1o}, %F hy(p) Al ho(p) (IIEA TC BT IR G
SRAG 2 (0 U R RE SR TR B T 2 BN Ry (p) =
{(MEHA = 1,2,..., L} Fha(p) = {HENIA =
1,2,..., LY, H.hy(p) Fl ho(p) HIMEZRAZ B 58 441 2E.

step 1: XJ hy (p) F1 ho(p) BEAT 5 #E 44 40 3 15 21
h1(p) Al ho (D).

step2: p' = min{p1, p3}.

step3: & p' = pi, W p?* = min{p},p} — p'} A
p' = Py, W p? = min{p3, p; — p'}.

step4: & p' = piMp® = pL,WH* = min{p?,
Py — Pt —pPhAp = piAp? = py — pt PP =
min{p3, p; — p’hiEp = ppyMp? = p3, Mp* =
min{p3,p3 — p' — p* L p' = pyMp* = pp — Pl
M 53 = min{p2, p2 — p2}; . .. . WIEIHAT, EZ by (p) A
ho(p) H S I8 B IO RAZ B 58 4 — 5L

MRS X T AR R 2 b A SRR TR AR s, %
HEE SCO HR R 5 A0 IR AT DAFR 3 e — — X0 i IR 2
MG 05 2 AR XS R, HART 5 8 =38 S
BSEARTCREANFRRE— L

B2 VAR A S TR AR I 23 B o (D)
= {0.1(0.2),0.2(0.5),0.6(0.3)} Al hy(p) = {0.1(0.6),
0.3(0.4) }, =3 I FIHE 250 BRI 7T 20 30 A iy (p)
= {0.1(0.2),0.2(0.4),0.2(0.1),0.6(0.3)} F hy(p) =
{0.1(0.2),0.1(0.4),0.3(0.1), 0.3(0.3)}.

ARG AT he (P) A ho () 7T RN EORY
TRFF— B RGBT — B M AE A& LHFEA
NEMIINTCER, B R AR T R RS B
3.2 HRERMIGARM T A3 ARG R 32 )

A2 S A BB 5 2 2 F) 25 SRR P ) — P R
TR (RO AR B 1 T2 KR 28300 S T
B TR AR I 2 ) ) 225 S R P RO G N R
HCHE, AR SR % A T9 R 22 ST 0] FEE 12324 60 98 R g
SN TGATR TG B R 26 TR SR G 11 58 S At AR
A8 XA

E X100 B H AR B I h(p) =
R EDIAN=1,2,.... 1} M ha(p) = {13 (D)X = 1,2,
ooy Do}, A AR R R 2R TR I 43 5 A R (p)
={REA=1,2,..., L} M hy(p) = {7 (7*)|A = 1,
2,..., LY, I(hy(p)) R I(ha(p)) 53 51 A hy(p) 1 ha(p)
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HIME BATE AR, M hy(p), CEi(h1(p), ha(p)) (i = 1,2,3) NEAIAX
CE1 (1 (p), ha(p)) = .75
1<ZL:]5,\<(1+C]5’I\)IH(1+C]:Y%)+ ?Ei(hl(p)’hQ(p)) -
r\so 2 §(CEi(h1(P);h2(P))+CEi(h2(p)ah1(P))) (I7)
(1+¢%) In(1+¢%) A ha (p) F by (p) HIRTFRZE SLJS.
2 .
L . MEBR6 152 MR G IG5 9 A hy (p) AR
A A A A
2+q(721 +39), 21 a0i +72)+ ha(p), EATHISTFRAE XIEFDE (hy (p), ha(p)) i 2L :
(1—|—q(1—'Nyf‘))ln(1+q(1—’~)/f‘))+ 1) DE(hi(p),ha(p)) = 0AHMAM(p) =
2 ha(p);
(1+q(1-%)In(1+q(1 -3)) 2) DE(h1(p), ha(p)) = ( ( ), ha(p));
2
- - - . 3) 0 < DE(hi(p), ha(p)) <
24g(2—A =3 24 g(2— 3 — A
q( 271 72) 1, 2+l 271 72))+ 4 DE(h (p). ha(p)) = 1§|ﬂaéh1(p):{1(1)}
(1+¢I(ha(p) (1 + g1 (fa (p)) Hlha(p)={0(0)} Bhi(p) = {0(0)} M ho(p) ={1(1)}.
2 R D B (2) = (14 gz) In(1 + gz)(q >
(1+q1(h2(p)))12n(1+q1(h2(p)))_ 0. fo) = aza > DA fe) = —lnz
2T () +1(0a0) , 2+ (10 0) + (o) fE € [0, 1] IR Ry T oAt 0 ARG T o A 14 A
2 2 " Jensen NER 513 CEi(hi(p), ha(p)) = 0, H 24 HAL
D s (p) = halp) M CE(h(p), ha(p) = 0.FF LA
HepT = g((H—q) In(1+¢)—(24+¢)(In(24+¢)—In2))  DEi(hi(p), h2(p)) = 0H A F hi(p) = ha(p); XL
Flg > 0. R [231 F1SCHR [31] 55 15:2) 3) 1 4) far. O
CEs(hy (p), ha(p)) = AR A 3 A FR T ERASDR T R AR AZ X
) L e s (e I, 47 L TR0 1O T SO R A S, F A
~\ 1 2 \
3(1210‘)(;]) (f‘ E AR,

<’y?;ﬁ%)“ L=
<#)a) (L(h p)))a;r(f(hz(p)))a

. _
<1(h1(p)) ;—I(hz(l))))“) (15)
Hira > 0.
CE3(h1(p), ha(p)) =
B3
(Z (it gt
i B(1—4)
(1-40)n (5_1)(1—1f)+1—&%)+
BI(hi(p))
I(h1(p)) In (B —1)I(hi(p)) + I(h2(p)) i
B —I(h(p)))
T G oo + G-
(16)

Ho1g > 1MR=2Inp —2In(8 — 1) BRI
B TC by (p) A ha (p) 52 ST

PR A S AN S FR A, A AR SO H AR
WL TEARI TG [0 FRAE U FIAR S MR

TES AL VA E R LB 6 53 9 9 ha (p)

EX12 WP MBI TC hy (p) T ha(p),
DE;(h1(p), ha(p)) (i = 1,2,3) N EATHIX AT A,
PR

DE@(hl(p)a ha(p)) =

®(DE1 (h1(p), h2(p)), DE2(hi1(p), ha(p)),

DEj3(h1(p), ha(p))) (18)
N h(p) 1 ho(p) B SCRFRAE SO, b B L B (a4,
Ta,w3) ¢ [0,1]3 — [0, 13 & LA JLAN %A

1) &(xq, w9, 23) = 09 HAL Y2y =29 = 23 = 0;

2) B(wy, w0, 23) = 1M HN Yoy =09 =03 =13

3) My € [0, 1], & KT o, BRI,

A ZUEWI DE? (ha (p), ha(p)) 5 AT 6.

I 3 D21, 0, 3) IR ILA AT LLIRAR V2
FIIRE AR R XS FR xy\kﬁ L]

ZDE (hy(p

DE? (hy(p) (p)),

(19)
DEf(h1(p)v ha(p)) =

(é i:DEi(hl(p)» h2(p))) X
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o 1-(3 E DE; (h1(p ),hz(zu)))7 20) ZzwaEé hk ,hﬁj( )
1k =1 v=1
DE?U“( ) h2( )) = wj o n m m 2-
kaE‘P ,hfj]( ))
1—cos( ZDE (ha(p ))) @1) \Jj—l (lel )
(23)
4 i?gzgggiﬂﬁmmzﬁﬁﬁm 3wk HEAT I o, BETE A YRS M o
&1 JRPERE o)y
TR M TR T O PR TR B . B
RIS SRR, I o7 35 2 B R S Z Z w*DE? (b, (p), hE, (p))
HESR I TR 22 Ja8 Mk e S 7. wh = = (24)
o RS TR 22 R M e B, Y YD wiDET(hE(p), hi;(p)

X ={x)i=1,2,....m} JBHEEA = {q¢;]j = 1,2,
on), BF K Ee = {exlk = 1,2,..., 7} FIEZKII
Bhw = (w1,wn,. . w,) T, AR R E 5 4
CLJR, Ja P R BUEE 56 4 R 0.
step 1: R L 5K e, IR &8 14 o WHEIN TT Sy
BEAT VA, Fev P 45 SR T B R BEH 7T B (p) AT
S, RIS M = (B () ) mscn.
step 2: 5= T B9 72 d5 KA R SEVARURI R S 000 IR AR
EmeﬁTxiﬁ@juTﬁi%%Eﬁ%HE:

maxZZZkaEds ,hfj( ));

j=11i=1 v=1

M-1){ »
Z(wf)2 = l,wéc > 0.
j=1
TR AR PRI e iE Rk B H R AL
L(wk,\) =
STSTS T wWDET (B (p), hE (p)+

j=1i=1 v=1

by n

= (wf)z—l .

()
TR L(wk, X) 5% T wh AN 5, 952 H A0,
%Hﬂ%?ﬁﬁ@

Z Z whDE? (h

=1 v=1

(22)

k k _
7h’l)j( ))+)‘wj *07

j=11i=1 v=1

step 3: MR ML 20 FRASR 745 5 R 29 M1 g8 2 R AL
Huwk = (wf,wh, ..., wh)T H PSR ME N4
WeT7 5wy T INBLRT 5 PR, R

Zw dy( (D).

R JE MR DE (4,1 ())%D%%Eﬁﬂiw = (w1, w2,
w, ) TR IETT RIS IR 5 B

Zka T 1

— M Dy(x;, 1 ())ﬁd\ﬁi@%ﬁﬁm%ﬁﬂ

5 HEISH

NTAET 5B kAT L, A SCiE HL Zhang
SR H ) A
50 & fl

A TR AR RO KRR AT (1 25858 T H, w4tk
—HEWREN S EEREZ — 3600 FKei(i =
1,2, 3) R E P 5 KRR Ol 5 g, - H 2o, #64F 25,
Bt oy AR TR 25) VR ZF 2 A PR R EAT VEAN, 347
LRI EENw = (0.4,0.4,0.2)T. BURIEHI5 R
Gtay~ PitEIEHIS RS ay FHIFE RS as- FHINZ
WARGR ag ME G M E as TAJE AT VR4, VP4
25 R MR G e e oK. R 1. R2 MK 3

(25)

xl?

(26)

(@i, 1

oL S BIARER 3005 F PG4 R

aA:Z}%)_lzo 52 RERERHE

fie E3A T R4 5 Pl T R TR T (IR RS X 528 %
R®1 ERe HIRMHEERE M

z; {0.6(0.25),0.7(0.5),0.8(0.25)} {0.5(0.6),0.6(0.4)}
R {0.5(0.5),0.6(0.5)}
x5 {0.8(0.5),0.85(0.3),0.9(0.2)} {0.3(0.2),0.4(0.4),0.5(0.4)}
z; {0.8(0.5),0.85(0.3),0.9(0.2)} {0.7(0.6),0.8(0.2)}

{0.65(0.5),0.75(0.5)} {0.5(0.5),0.6(0.5)}

{0.6(0.8),0.7(0.2)}
{0.4(0.3),0.5(0.3),0.6(0.4)} {0.5(0.2),0.6(0.3),0.7(0.5)}
{0.5(0.2),0.6(0.8)}
{0.6(0.4),0.7(0.3),0.8(0.3)}

{0.7(0.3),0.8(0.7)}

{0.3(0.4),0.4(0.6)} {0.6(0.3),0.7(0.3),0.8(0.4) }

{0.6(0.6),0.7(0.2)} {0.7(0.5),0.8(0.5)}
{0.5(0.4),0.6(0.6)} {0.6(0.3),0.7(0.7)}
{0.5(0.5),0.6(0.5)} {0.7(0.7),0.8(0.3) }

{0.5(0.3),0.6(0.3),0.7(0.4)} {0.7(0.2),0.8(0.2),0.9(0.4)}
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R2 EXRe, WIEERER M?
x, {0.5(0.5),0.7(0.5)} {0.7(0.7),0.8(0.2), 0.9(0.1)} {0.4(0.3),0.6(0.5)} {0.5(0.3), 0.6(0.4), 0.7(0.3)} {0.7(0.4), 0.8(0.6)}
Ty {0.5(0.4),0.6(0.6)} {0.6(0.7),0.7(0.3)} {0.6(0.3),0.7(0.4), 0.8(0.3)} {0.6(0.5),0.7(0.5)} {0.5(0.7),0.6(0.2),0.8(0.1)}

z3 {0.5(0.2),0.6(0.3),0.7(0.5)} {0.7(0.6),0.8(0.2)}
x4 {0.7(0.4),0.8(0.4)}

{0.6(0.4),0.7(0.6)}

8

5 {0.6(0.5),0.7(0.4),0.8(0.1)}

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

{0.4(0.5),0.5(0.5)}

{0.6(0.5),0.7(0.2),0.8(0.3) } {0.6(0.5),0.7(0.5)}

{0.5(0.4),0.6(0.6)} {0.7(0.2),0.8(0.6)}

{0.7(0.4),0.8(0.4)} {0.6(0.2),0.7(0.4),0.8(0.4)}

T3 EXKes WITMEEER M

€s ay az

as ay as

z, {0.6(0.3),0.7(0.5),0.8(0.2)} {0.6(0.4),0.7(0.4)}

@y {0.6(0.5),0.7(0.3)} {0.5(0.3), 0.6(0.4),0.7(0.3)}
x5 {0.5(0.3),0.6(0.7)} {0.5(0.5),0.7(0.5)}
z, {0.5(0.3),0.6(0.4),0.7(0.3)} {0.5(0.3),0.6(0.3),0.7(0.4)}

@5 {0.7(0.5),0.8(0.5)} {0.6(0.6),0.7(0.4)}

{0.7(0.6),0.8(0.4)}
{0.5(0.3),0.6(0.7)}
{0.6(0.5),0.7(0.3), 0.8(0.2)}  {0.6(0.2), 0.7(0.4), 0.8(0.4)}
{0.7(0.2), 0.8(0.6)}

{0.5(0.2),0.6(0.4), 0.7(0.4) }

{0.65(0.4),0.7(0.2), 0.75(0.4) } {0.6(0.2),0.7(0.8)}

{0.6(0.8),0.8(0.2)} {0.55(0.4),0.6(0.3),0.65(0.3)}
{0.7(0.4),0.8(0.4)}
{0.6(0.4),0.7(0.6)} {0.7(0.6),0.8(0.4)}

{0.7(0.8),0.8(0.2)} {0.6(0.3),0.7(0.7)}

A 2 Mk 3, A SCIE BT AR 9 MR IR B0 JC 115
BARTE 4 BE A 3 Hk, B DET 1 A HEZR M #4508
TCHIR R E R E AR, Hhllg = a = 8 =
2. G E A M-1) THE R MR (k = 1,2,3) F
JEPERIB ELE TT RN

w' = (0.2086,0.2179,0.1248,0.2376,0.2111)",
w? = (0.1448,0.188 5,0.287 1,0.206 8,0.1728) T,

w® = (0.2264,0.2085,0.2189,0.1399,0.206 3) ™.

53 HEHFERNHFE

BT LRGN 5 B S T A S 2 H
R, 1 B Hy AR S B o M BUE IR
A G HGR LI AR AR BN T 15 B A
584 2 AR JE 1 BT H, A A0 AR e 1)
ST FE B A X B fa R 2 (25) F1(26). &K
WEELEW = (0.4,0.4,0.2)T FjE M EETHEL T

S SR IR S BB, TR R
D,(x1,1(p)) = 0.2297, D, (2, 1(p)) = 0.228 1,
D(x3,1(p))

D, (x5, 1(p)) = 0.209 1.

= 0.2378, D, (x4, 1(p)) = 0.1918,

RREE P EE R AN 2y - 5 = 20 = 21 = 23,5
LA\ SE BT R R R 2 Ak B B T
54 8BRS

AR DET A1 TH; 43 5IVE RS AR G
RIS R A8 STJG WU FEE LA TR R R R kAT 1k
For . BARTHR G R BOVE W, B F R H F ok
1 58 T X PR AE XA TR . 2 IX e A R
A AR N, T R 2 S e A R PSR A5 IR, T DRk
AN TR R PR A IR AR A TR BE JF &5 5 A SO B i3k AT
TR A, 045 2 10 TR S 25 R BEAT X e o0 A, TE B 4G
RanL4pos. FEFHL IR 2P g =a=8=2.

F4 ETAENFRIZ SR SIRBENS RHFER

MM BIREE Ds(z1, 1(p)) Ds(x2, (D)) Ds(z3, 1(p)) Ds(za,1(p)) Ds(xs, 1(P)) HEr g R
f§#1 I,,DEZ I, Hy, TH, 02295 0.2311 0.2389 02111 02124 x4 = x5 > @1 > T2 > T3
82 Is,DE? Is, Hs, THs 02863 0.283 4 0.2996 0.2405 02625 x4 > 5> T2 > T > T3

HIR 4 AT R AT LUR DL, AP G 00 T A THE
GUREINGE o B lf, (0 B AE oy Mg Z TR HE A7
FE 22 5, FL T B R R PR 0 T I X T AN ] R R AR
A AL IR, 45 21 (0 8 VE R AT 5 PR E A
HATR], AL A5 P HE 45 RAFAE 22 5, DR e ok SR8 R B &
i 2R P AN [ BR AR 22 OIS T4 B I, R AR S
R AL B (¥ R e 45 R AT RE = R B AL

55 Xttbarth

9T B AR SR B A R, 12 B SOk [12] 32
o ) AE 2R 5B N B 35 57 (PHFWA), [A] B
IR 2 X3 B 2R TR AR T 15 4 oR B0 AT L
Ay B, o SCHR (121 & B M AR E AR S w
(0.2,0.2,0.2,0.2,0.2)T K L E kR E S RS A
SCHITH S AE AT EL A, 25 AR S K.
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FT 4 AFHEMESERILER
ik HeFp ek R
ik [12] T4 > Ts > T1 > T3 > T2
ARG Ty > Ts = T2 >~ L1 > T3

B 5 (&5 ST Jn, AR A SRR AR B 245 R S
SCHR [12] 7 1 25 SRAFAE IR 7 22 e AR AR SCRE A B A DL
TR

1) SCHR [12] A 75 B PSR 3 1O BRAm IF, T AE A
SCABE R SR W AR B B e e A I (A 5 R
BAIAE SURGHEAT SR, SR B e T SR L3
T i, SN A R S5 B SE bR gy, DRI R A% 7 A o
BRI E5 R

2) ARSI RS B N 2 WL HL AR s JE YRR, 5
SCHR [12] A5 Eegsb 7 s = 1 = Bl e k.

3) SR STHR (121 W 7 E AT E R PR E R H
FEIN Ik 22 A OB i F SRR 1T R HL 5 T B
6 4 W

AR T TG T 3 TR L L A5
PE B AT AR I E, 50 J8 A EE 58 4 R A A T4 AR
B 22 Ja 1t S e AT T AL R AR R

1) 5T HEZ P TR 70 1) S J AR, b 22 SR A
B TEREE ST MTREE, DA & B S BR R SR 35 1) 4 B
FREL.

2) FETHRIREE )€ S FR T X4 B s R 3
PG5 FE RS, i 5 STk (120 %5 L, ] A2
WA T B 55 H A X 73 BB 2, e g R &
P AT RERRF AL

3) AT R H R 2R TRBOR 58 U . AR A
SRS XS SN, A R R T MRS 2
V) P 22 S R 2, T L3 B 1 N s s

4) EFRTEAR PRSI T R 1) 22 Ja8 1t ke 55 1) AL,
AT F75 B B A A SO 3 7 — PPt SO B
7 8 TR SR i O 1 R SRS Y, SR e B SR [12] X L,
WFFL s AR T Z e SRR T 1A 3.

H i, FEME RGN 75 5 B S R A, 32 2
R T SR PR NS B S, T e S 3 A e
REAFAE TR, DRI, Dy 1 19 2 BN 2 WL ) o s &5
B N R MR RS B AT — Bt AR S,
SR JE AT IE AR I, DU He = ok i i
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