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ABSTRACT

Membership degrees reflect the decision maker’s confidence in a
fuzzy decision making problem. This degree of an element in a certain
fuzzy set is hard to be expressed with a real number. Using fuzzy sets to
express these membership values is reasonable. The existing studies
mostly focus on the type-2 fuzzy set (number) whose membership is
discrete or denoted by intervals. Such membership often cannot reflect
the decision makers’ confidence well. Using a group of triangular fuzzy
numbers to denote continuous fuzzy memberships is more adequate. We
call such type-2 fuzzy numbers as triangular type-2 fuzzy numbers.

This paper studies triangular type-2 fuzzy numbers and its
application in multi-criteria decision-making:

(1) The operational laws, score function, possibility degree and
distance are defined. For aggregating the triangular type-2 fuzzy
information, some aggregation operators are also introduced. For the
problem of the multi-criteria decision making which the uncertainty of
the criteria values is difficult to give with an accurate number, triangular
type-2 fuzzy number is used to show the decision information. And
multi-criteria decision-making method based on different triangular
type-2 operators is proposed.

(2) Methods of criteria weights problems are developed. And three
methods are proposed to handle multi-criteria decision-making problems:

Firstly, cluster method calculates the overall benefit value and the
individual regret value. Then the maximum value and the minimum value
of them will be found. Take them as the ideal and negative ideal solutions,
and add them into the solution set. Thirdly, calculate the similarity of
each solution in the new solution set. Finally, in order to find the best
solution, similarity matrix will be clustered.

In regret theory method, the regret utility matrix is attained by using
the regret function and utility function. Then the regret utility values
come out. Not only is the utility of the selected alternatives but also the
regret degree to the unselected ones taken into account. And the ranking



of alternatives is gotten by using the outranking net flow.

Ideal point methods firstly calculate the attitude index. Then, by
finding the ideal and negative ideal solutions and distances of them, the
comprehensive attribute values and the rank of the alternatives can be
obtained.

(3) An example of green supplier selection is provided to
demonstrate the feasibility and effectiveness of the proposed method.
Firstly, the influencing factor of the green supplier selection is analysed,
and the criteria are obtained. The linguistic information is transformed
into triangular type-2 fuzzy information. Then two fuzzy multi-criteria
decision making methods are used. Finally, their results are compared and
discussed with weighted average method and the information.

KEY WORDS multi-criteria decision-making method, triangular type-2
fuzzy number, green supplier selection
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FTF HIOEM

AT BRI 3, A4 T SO B A 2 BRSNS VA A SRS 3 2
WA R AAEMS: AR IRIR . —R = MO A O SORTE IR DA K
i 8 AL Y — SR VA AT R L A

2.1 —RIRHAEIR IS

TR S BRI SR (R, — BRI R 1N SRR A [0, 1] X TR Y I — A
SEH, T AR SR SR R — A — BB A, R TIA H  RBOR A 1
pE

1 ZEMRMIEE X

FEX 2-1 WX BRI RIBRIEE ARISRIEEu, Au, X >[04, u, 2Z[0,1]
P (10— SRR 42 ([0, 1] P9 (1 748 J)10), - RUBOHI4E & T LR R
é:{((x,u),yax (x,u))‘Vx e X,Vueu, c[0,1],0<y, (x,u)gl} (2-1)

e, u R X PR xBETXKEREE, HATREE, X AhEie,
Yo, (XU) TR u, POTR R T U SRR, FOIRGRE .

TRUBHIE &R T DUE UM

a=l,y fuw, 7o (xU)/(x,U) (2-2)

Rl e, R oy (xu ¥ o, AaOARX T ABEHE, L,
a:IXE x-[ eux]n,( X 1)1[44, 109]

EX 2-2 FAHERHS : F(X)x F,(X) — [0, #k A BB S AU, S ik
2

S1)S(A,B) =S(B, A), VA B e F,(X);

S2)S(D, D) =0,VD e P(X) (XI54E)

S3) S(E, E) = max S(A,B), VE e F,(X)

ABeF,(X)
S4) %A, B,C e F,(X), A B C, HAS(A B) > S(A C)HS(B,C)>S(AC).
SE X 2-3 AUBHISE AL A

11
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j min{u- f (u),u-g, (u)}du

S, (AB)= I dx. f f max{u- f,(u),u-g, (U)}OIu

(2-3)

EX 2-4 SLPRHEE: F(X)—>R+%EZ$/J\7LM;-J$H%W%, EHALLTIHR:
EVNR D A5 ESES, 4 E(D)=0;

E2) E(A) = E(A%),VAecF,(X);

E3)Y A= [%] o, E(A) IR,

E4)inif Atk B SEFEHl, A4 E(A)<E(B).
2.1.2 ZBURHSE R EHR N

SEX 2-5 WaRb AWA AU, M RSB, SHMERE X,
ya(x):ffx(y)/y, ,uB(X)=IgX(W)/W, wwel FEXFIERBE, f, (1) <[0,1 M

0, (W) [0 NI F R, HLAR Zadeh fryfy e I 108 101, — o) fiophy 4 & b
MR A2, AbiEs i T,
T aUb e a5 (0 =) p15(0) = ”(f(u)*g(w))/(uvw) (2-4)

% anbe %4@—+%Uhﬂmxw—IIUA#V@AW»Ku*W) (2-5)

the & (0 == (00 = [ £,() /A~ 1) (2-6)

2.1.3 ZRURHIER R

EX2-6 TR L, KarnikfTMendel 25 H — RO E 00 1) 58
X[43]
WX I RIBORAE & ={(x, i, (X)) X e X, BRI X S5 #uik Jyn A £,

54— LI 8 ={(X, sy () X € XYIT LA A= DL [ 1, )/l x,

i=1 uedy

& [0 0 C, T LA SCABA Tt

Zx
C,= [ - [ I5,@)®-®f @)/ 2— (2-7)
Gl 6,ed,, ZQ

Jiiots Cy ot — A — RUBLHI AR
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3 x4

a0)2 5 29)
2.0

b(O)2 1,(6) ®--® 1, (4) 2-9)

0 C, TR R R 2 IR 4 (a,b) , Bisond (a,b) B o IR, B4
JATAT LA R 0 C, (9T BB 1R H 3 o AT (3,,0), (8,,0,), . (3, b,) «
ERBL T ART S S RAWM T N TRAF L, RATEE
0,030y, T ATRIOAE, WTG - RRNAS, 0TS
TR L TR, IR IR (%) FH 6, 4R
FiL C, [AFERT AR ot F IRk
C,= | - [ b®)/a@) (2-10)

‘91€J><1 Bnean

2.2 ZRI=fAiEiE

T2 A = A BOR EU AR DG R s
221 —BI=AEMEBENX

B 2-7 S B R = AR a =<[a,b, c];[1", 1™, 11>, (1" <),
Ko E EHwE 2-1 Fios:

A
]
]
]
]
b mmmm g mmm =
A L
4 N H
[ \ |
ol
oM g’
W ___________________ v \
1 foee R e |
0 . \
a b c X
B 2-1 —A = A adn &l
HERBEREN

13



Bl - 2267 1 3

pa (X) =[p" (%), " (x), 1™ (X)]

——[u" ™, "], a<x<b
b-a
Xt 1M if ] b< x<c (2-11)
c-b
0, others
L
p— () ] M
v (X)spusp (X
O O (3
v ()= )= 1 (x) < x < pf (x) (2-12)
A PO
0, others

Hef 0 4 (x) <4 ()< 4R () <1, 05y, <1

FETCER x ot B F SRR S R R s B 2-2 s,

V2RAD
X RN
|
[}
| M A
| |
7“ | !
[ 1
/’\ A ! P
Lk Y ! -7
[ \ ! ’
II \ ' P
h LI [N V[
K \ [ -1 AT
’;ﬁ 1 }’/ <, \
————————————— -4-- -7 |
L I//”/’ v
I( ,._’_r/z” "
] 1.7 .,
L -1 s
< -
/U R S s\
~< - \
7
P , 4 \
’,/’,’ L L’ \
4
222 e P 4 ‘I
P , ’ Pt \
2 , , .
0 . ' |
Z rd | -
>
1
a X b X C X

B 22 AFE XX WERBELEAXBEETER

X 2-8 WHa=<[a,b,cl;[x", ", 1"]> — B =MEMEHa>0,
4 A BEFR N IE R 2 = AR Z(PTT2FN).

SEX 2-0M i X GE S £ BRI T

B ={(X,<Syp: N, >) | X € XB,
/\I:'j

Syt X =S, Xt>Sy, €S,

h,:X >H, xt>h,, eH.
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S M H ZWAMHTFIEER, h, RT0ER xe X X T s, Kl & RIBIE. X0H
=4 B WA LUE LN
B ={< Sy Moy > X € X3}

MR —ANTEX, JUFEENB=< Soyr Moy > o

RUE 4 B =< 8,00, N,y > FT AT 70 = F BRI

2.2.2 —RI= ARt E AN

TERCRI U S B LAt b, A a0 = MR Hus S .
SEX 2-10 B & =<[a,b,c il 1" 11> M &, =<[a,,b,,¢,1;[1y, 115", 115 1>

HFA = F A, |4 :%b'%‘,ai >0, <1i=12), WH:
(1)
4 id < [al+a2,bl+b2,c1+c2];[”51”'ulL+”é2”ﬂ2L Y Pt Y P G Vil A PV
e+ ] +la | ]+ a|
(2-13)
2)
oot b —a gl L [l e L el
’ O A+l e+ ]+
(2-14)
(3)8, -8, =<[aa,,bb,,cC, L[4 15, 14" 15" 1y 155 1> (2-15)
@) S 2 Sy 1> (2-16)
2 2 2 2
(5) 44 =<[Aa, by, Ac il " 41> (A20) (2-17)
6) &* =<[a’.b* ¢ T ) (i), (i)Y']>  (420) (2-18)
~ + L= ~ +7-
B, lal=lal=0 i, p, =22t g, Tl

B 2-1 ¥ & =<[7,9,10];[0.3,0.5,0.7]>F1 &, =<[5,7,9];[0.7,0.9,1.0]> A H > — Y
—FERE, 2=3, B4, |a]|=875]4|=7, HiE X 2-4 %
(1) & +4a, =<[12,16,19];[0.48,0.68,0.83]>;

15
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(2) a-4a, = <[-2,2,5];[0.48,0.68,0.83]>;
(3) & -4, =<[35,63,90];[0.21,0.45,0.7]>;
(4) & /&,=<[0.78,1.29,2]; [0.21,0.45,0.7]>;
(5) A&, =<[21,27,30];[0.3,0.5,0.7]>;

(6) &" =<[343,729,1000];[0.03,0.13, 0.34]>.

PR 2-1 #a =<[a,b,cl[u", 1M, 1f]> (1 =1,2,3) A=A F = A BOp%,
a >0, x<1, (i=123), W& 2-4 PEEARZEH L LT IERR:

(1) &+48,=4a,+4 (2-19)
() (4,+8,)+8,=4+(4,+4) (2-20)
Q) &4-4,=4,-4 (2-21)
(4) (E-3,)8=34-(3,3) (2-22)
() A& +4a=(A+4)a, (4,4 =0) (2-23)
(6) 148, +14,=1(8,+4,), (1=0) (2-24)

UEMT: PEBE(L) (3)s (4)s (5)s (B)HUIEMIILARAE B IS, LR 25 ik o (2) TR
HAa >0 (i=123), HiEX 2-4 FInikia A

a+a, =

(3] e Al +18] " Jalm e,

<[a +a,,b +b,,c +C,];[ , )
A AR [ARCA (AR A

PR,
(@ +8,)+8 =

8] +El e Naf e’ +lglre’ 8] e +la] e
&+ e | &+ &)+ 2|

<[a +8,,b +Db,,¢, +c,J[

+<[ag,bs, .1 1" 151>
=<[(a,+a,) +8;, (B +b,) +b,, (¢, +C,) +C];

a1+a2+C1+C2+2b1+2b2 ||‘;511||/u€1L1+||g[2”luaL2 +||6~13||,u~L
4 | +[|&| i
a +a,+C +C,+2b +2b, +a3+c3+2b3
4 4

[

a+a,+C +C, +2b +2b, [& s +[|a] 4 a2
4 &+ »
a,+a,+C +C,+2b +2b, N a, +¢, +2b,
4 4

16
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a,+a,+C +C,+2b +2b, [&f sy +[a s e
4 ]+ & i
a+a,+C +C,+2b +2b, N a,+C,+2b,
4 4

=<[a, +a,+a;,b +b, +b;, ¢ +C, +C;

1>

[l s, 118l e, + Bl e, Nl s + 8]y + 8 s (] g + 1] s, + 1] s

~ ~ ~ 1 ~ ~ ~ 1 ~ ~ ~ ]>
&+ & + & ||+ & ] + ||| 8]+ & + &l
EiEES:
& +(8,+a)=<[a,b,c ;[ 1" 11>+
<4%+ay@+%£ﬁ{ﬂﬂhﬂﬁwM%W¢M%W#+M%W¥ WﬂM?W%W§]>

[l el lelal
=<[a,+ (3, +2;).0, + (0, +1,),0, +(c, +C,)];

3, +2,+C, +C; +2b, + 20, [&] s, +[|as] 1,

[l +

[ : [a.]+1a]
a1+C1+2b1Jraz+613+cz+cs+2b2+2b3
4 4
[t + 22+ B F G ¥ G+ 20, 12D, [ s} + A sz
: 4 e+
& +C+20 3, +8,+C,+Cy+2b, +2b,
4 4
[ af + B2 TR ¥ Co ¥ G+ 2D, 42, ] e, + A
: ! llal
a1+01+2b1+a2+a,3+C2+C3+2b2+2b3
4 4

=<[a +&,+8;,b +b, +b;,C, +C, +C;];

821 8 1, 18] e, N s+l sy Nl (Bl g+l s, + [ 1
]+ ]+ ] ]+l ] + ] ]+ |+ ]

1>

FITLA (8 +4,)+a,=48+(a,+4a,), M)A,
MR 2-2 4 R = BRI a=<[a,b, c];[ut, 1™, 1R]> B4 I K = A
R a =[a,b,c]if. EHEMM I A = MBI REE, WF.

(1) &+4&,=[a +a,,b+b,,c +c,]
(2) éi_éz :[al_CZ’bl_bZ’Cl_az]

(3)a -8, =[aa,,bb,,cC,]
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ﬁ

(5) 44 =[4a,ib,Ac] (12=0)

6) a"=[a’,b"c'] (220)
] 2-2 1%t & =[7,9,101f14, = [5,7,9] AP = ABRIEL, 1 =3, AB4 B @ LAl
(1) & +a,=[12,16,19];
(2) &-48,=[-225];
(3) al-a —[35,63,90];
(4) & /&, =[0.78,1.29,2];
(5) A&, =[21,27,30];

(6) &* =[343,729,1000].

TEH 2-1 n A A = AEUEI AT

" Z%MQZMM ZWM
Za —<[Za > b el i 1> (2-25)
TET Sl Sal Sal

WERA: R A EEEHGREAE IR AN A 3
1) Hn=2n,

|34 s A" +1%] " [l 2]
&)+l &+l &)+l

2) xHEn=ki, A (2-25)k57, B

8, +a,,0 +by, ¢ +C, ;[

1>

. o Al leallua znanua
2.8 =< [Za b,y el >
i=1 =L =l =l Z”aI” Zl:”&” Z:];”él”
M=k +10f, A

ga _Za +ak+l
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C leallua leallﬂa Z”a”ﬂa,
<[Za PN NN 1>
TET el Sl el

+< [ak+1 k+1? Ck+1] [:uak a! ,uak a’ /J' ] >

Zk:a' +C, +2b st +ak+1+ck+1+2bk+l

i ’uam
=< [Za +ak+l Zb +bk+1 ZC +Ck+1] [I:1 4

Zk: a +c +2b, LR tCt 2b, .,

= 4
Kk K
Z a +c +2b M A, +Ct 2bk+1 a +C +2b pn a.,,+C., +2b
4 ai 4 ak 1 8 4 A
i=1 ’ i=1 ]>
Zk: a +c +2b, LB tCt 2b, ., Zk: aI +¢, +2b LB tCet 2b, .,
i=1 4 i=1 4
Kk
Z a,+¢, +2b, 4t L Bt Gt 2b, .,
k+1 k+1 K+1 4 4 ak 1
=<[» a,» b,» c¢];[Z
[Z Z Z T “Z”:a,JrciJFZbi
=) 4
Kk K
Z a +C +2b M 4 B+ G +2bk+1 a, +C +2b W Ty a.,,+C., +2b
4 ak 1 4 2R
i=1 ’ i=1 ]>
kia,+q+2bi "Z*l:a,Jrci+2bi
=) 4 = 4

Ha+c +2b “Ta +c +2b “ta +c +2b
Zil L Z¥ﬂ’w Z¥/ﬁ-

k+1 k+1 K+1 3

_<[Za Zb ZC] [ = 4 i = 4 a1|]>

Za +¢, +2b, "Z”:aﬁrci+2bi ‘<Z*1:ai+ci+2bi
4 i=1 4 i=1 4

i=1

1 ke ke leallua leallﬂa leallﬂa
—<[Za DA H 1>
T Sl Sial Sl

Lty DA 2)RTH, A—HIneN, A(2-25)8 .

2.2.3 —EI= AIRMIEAYIE 73 R 3

W T B I RO LE RO VA A I T R AR 1, DRI U B iR AR AT il
R FEE X 2-4 HIFEG L, ASCE AR IC o R, R T R
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B T EM
X 2-11 WM = A a=<[a,b,c];[x", ™, 151>, uf <1, WHLH
BN
S@)=(a+2b+c)x(u" +2u™ + u%) (2-26)

FEN 2-12 & a Ma, N R = AEoE, WA

(1#iS(@)>S(d,), Wa >a,;

(24 S(&)=5(&,),» N4 =4a.

B 2-3 A= f A% & = <[0.96,2.59,3.77];[0.84,0.96,0.98]>, &, =<[2.63,
4.22,4.7]; [0.8,0.92, 0.96]>, HS4 & 1 &, [F1ic 7 B 2043 7l S(4,) =37, S(4,)=56.9,
[l S(&,)>S(4,), ATbla, >4 .

224 ZBI= ISR ATREE AT

2 a] B A S, o DX K F B = A ORI, I N SR T A e DR
R, Mg R = AR T AR E X

B 2-13 ¥ =<[a,b,c Ll 1y 451> A1 &, =<[8,,b,,¢,1;[155, 15", 151>
AW R MBI, ¢ >4 200=12), #4aMa#HL05<P(E>4§,)<1,
Mrra >a,, $lla <4, Hr

>3)= mln{llll'tl—i_IZILlZ’max((bl—i_cl)/’t_]__(az +b2),uz,0)}
o |t + 1,10,

(2-27)

L M R
_ M +2;: A G=12).

MR AT RE A AT ELEL, AT RAZS H n A 28 = Ao 8 58 24 .
PR 2-3 AIAEE AR O0<P@E >48,)<1, HAFEP(@E,>4)=05.
EB: BAR0<P@E >4,)<1,

min {1,z + 1,2, max((b, +¢,) 44 — (& +15,)14,0)}
| eg + 1,24

Na 28, AR, L=c-a, x4

P(&>4)=

_ min {|1,ul +1 4, max(,ulll,O)} _ s
|+ hew +ls

MR 2-4 TREE AT PG, 24,)+P(E >4)=1.
B -

=05

min {Il:ul + o0, max((b, +¢,) 4 —(a, +b,) 1, O)}
| + 1,0,

P& 24) =
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min {Illul + 105, max((b, +¢,) 1, — (8, +by) 14, 0)}
s +1y10,

1) # (B +c)m <(a;+b,) s, »
M2, (@ +0B) <(b+c)m <(a,+b,), <(b, +C,) 145 5

P(az e 51) =

P& >4,)=0,
P4, 24)= min {1 44 + IzyZi(Z:Iciyz —(a,+b)m}
_ min {(Cl _al)/'L_L +(C2 _az);uy(bz +C2):u2 _(a’l +b1):u1}
(¢, —a)m+(c,—a,)
S

[(c,—a) e +(c, —a,) 1[0, +¢,) 1t — (8, +B) 14 ] = (14, — 16,8,) — (4,0, — b))

SN (148, — 18,) = (14,0, — 140y = (b, +¢,) 14 — (8, +b,) 11, <0,
Fr LA g4C, — pa, < pi,b, — puby

FITEA (¢, —a) g +(C, —ay) a1, < (0, +C,) 11, — (@, +10) 4, »
Bl P&, >4)=1.

BRI ATIE: P(&, >4,)+P(d,>4,)=1.

2) #b+c)m > @ +0)w, s (0, +C)m, <(a +b)w , WEWISERITELL 1

3) Ai(b+c)>@+b) s (b,+C,)u, > (@ +b)

min {(C1 —a) iy +(C, —a,) i, (b +¢) 1y — (3, +b2)/12}
(¢, —a)m+(c,—a,)

P(&>4d,)=

_ min {Cllul —aph +Coply — 3,45, 0,44 +C gy — B, 1, _bzﬂz}
(c,—a)u+(c,—a,)u,

N (Coay, — @y +Copty, — 8,0, ) — (B2 + Copty — 811, =0 18,) = Copt, =814 =y 4+, 18,

R7\:’(:%“2 —ayth =B+, = (b, +¢,) 1, — (8 +b) 14 >0,
It EA Cotly — Aty +Copty — Bty >0y +Copt — 18, =0, 15 5

Bl P(4 >4 :bllul"'clﬂl_azﬂz_bzﬂz;
: (=2) (¢, —a)m +(C,—ay)u,
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A, P(a, 2 a) < Cet Ol = @b Bty +Cop A by
|4 +1, 10 (c,—a)m +(c,—a,) i,

A it

P4, >4,)+P(a,>4a)

_ b ey — 851 byt | Bopty +Cott, — s by _ Gl — 81, + oty — 114
C-a)m+(C-a)u, (C-a)m+(C,—a)u, (Ci—a)m+(C,—a)u,

=1

gk b, WHE: P(§>4,)+P@E >4)=1-

9l 2-4. V¥ 4,=<[6.4,8.0,9.5];[0.62,0.8,0.94]>; &,=<[8.7,9.9,10];[0.6,0.7,0.88]>;
3,=<[7.1,8.9,9.9.[0.6,0.8, 0.92]> = 7 = f MBI ¥, HRETT AEIE A R

P(5, >4,)=0.016, P(4, >4,)=0.65 P(4 >4,)=0.25, HEfim%l: & <&, <4,-

225 “RI=RIEMBRES
X 2-14 B a =<[a,b,c Ll " 11> & =<[a,,b,,¢, L[4, 15" 151>
NP R =R, a 20,47 <1(i=12), MI'EA1E K Hamming FH 5 :

1
d(avaz):B(l(:UiL‘*‘zluiM+MR)'a1_(ﬂ;+2ﬂy+ﬂ;)'a2|

+2x| (py +2p0" + p17) 0 = (uy + 20" + 113)-b, | (2-28)
+ (e + 208" +117) € — (1ty + 248" + 113)-C, |)

2.3 NEHEFZE

231 BEmRAKAE

BHENIRE N 0 = (0, @y, @,), 0, 20, e M, Hipi e AL R AT

> wf=1 (2-31)

M4, BT EZWEEEENME AT LLE XN :
z,(w) = irijwj (2-32)
105 SRAEAE I U, I A VR DU AR AL, U5 2 o DU 7 S e S b BT kS 1)
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(RN, R, TSR U, A 7 A R 2 5, I — M 7
S T PR R DR, 77 S G RO, R A%
N

ST U, AV, (0) TR x SHEAM TR %, MalsE X

Vy (@) = Y |ro, —ry i N jeM. (2-33)
k=1
é\
V(@) =V, (@) = ZZ\ il jeM. (2-34)
i=1 i=1 k=1

WV, () Zos M u; T RTA 75 RS HA T R a8 E 2. HIkel g, k&
o NAEFTA T RN B EER K. Nk, #id H sk

m n

=}

max V (@ Zv, (w):ZZ |- (2-35)
TR, RN EE o S0 TR .
max V (@ ZV (w) = ZZZ‘
st. o, >0, je MZ:a)J2 =1
AR, (ERiAg B H g, &
1 &G,
(@.5) ZZZ‘ = ‘a)j +§§(ij -1) (2-36)
j=1 i=1 k=1 j=1
K%%ﬁ FH4
— =3 3|5ty |+ o, =0, je M
J i=1 k=1
a—L= > 1=0
=
RIF AL AR
) 2| |
) = =L , jeM. (2-37)
(B E-ul

Xf BN IE— b, BT a0 R 4
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w; =— jeM (2-38)
2.0
j=1
H1 75 2
_ rij _rkj ‘
o) =5 . jeM. (2-39)
Z fi =Ty ‘

R T BN ENE o .
2.3.2 5RKE

Wt ]2 I E MRS, e R AR R RS IR AN E 1. T I 28
S5 SR AR B 1) g i
BRI R = (1) ST ST SEAE I u B HE 45 U265
1 .
Ej:_mizﬂ:r” Inr;, jeM (2-40)

R, 2 =0, MErIn =0.
M, WIEESME, TUTHENNE TR 0=(0, 0 0,), L
1-E;

> (-E)

w;
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B8 B -ARWMARBEEERETRERXRRAE

LS EVEHE N RS IR, s, e sk N R A R R, HOE
4 DU P 74 DU A A X LA AR B A ol e S B ) 1 5t i P 20 = A g 2
SRAREHRAX SR 22 1 DU SR ) i U E B e 1) S W R B4 2., A% T =R =41
RO R AR TR DR SR ) AR RT3 2 SR RIS BRI, ER HATH R R =1
T RS BRI IE W ORI 1, AR SRR AT 957, 22l ki

eI

3.1 MR =AEMRRERERGE

IR SARE BRROTER, R H T P IECr B HE T (OWA 5
T, e B AS BAANAE BRI IE R, SRR SRR, SRS
7 JE A PR, IXARE BRI ROR A Bl R K T e T AL, T
AEHEA T TG, T gy R =M P pCr 2 51 (TT20WA 1)

3.1.1 TT20WA 5F

X 31 B a=<[a,b,clluy,a" ]> 08— 4 = B =4 B 2,
a 20,47 <1, HERTT20WA:Q" »>Q", #

TT20WA(4,,4,,--,&,) =Zn:goit3i (3-1)
i=1l

Hob: QN ah T REMBMENES: 0=(a.0,0) 5 TT20WAHX
PR E R, ¢ el0l, Yg=1, i=l-n. b N —H =B
(3,8,,a) i KITEE. TUFKTT20WA Jg =B = B 5 A i BCT 2
BT, WMIFRTT20WA E-1-.

e H 31 W g =<[a,b,clluy,a" 1> — M= = B =5 B3
8 20,47 <1, B =<[a, b, Lilug ., ay 1g 1> 4 (8,8, ) TETKITH,
M TT 20WA 74} & 8245 )5 a5 S N B = M, Bf
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TT20WA (a,,4,,.4,) <[Z¢. Zcﬂ.b Z%
Zqo.HbHu.b Z%Hbﬂﬂ.b Zf/’IHbHﬂm @2
Z%HbH Z%Hbu Z%Hbu

6_ H _ a(i) + 2b(i) + C(i)
i o

4

E B L E B 3-2,

TR AR IR B WA AR R A A E A
A PEVE R

MR 3-1(CREM) ¥ @4, -.4) v AR =M%, b N@E, 4, 4)
s RIIEL ST VA i=12,---n), ¥4 =48, N
TT20WA(4,,4,,---,4,) = &, (3-3)

/\I’

T FHE=6=4. Y-
i=1
PTELTT20WA, (&, &, &) = 2 ab =2 o =éozw.=

MR 3-2(F ) i’i(éi,éz,---,an)ﬁn (0,b,,-++,b,) &P % B 5 HEA 1
SRR, R vii=12,--n), BEE >b, N
TT20WA(&,,4,,---,a,) > TT20WA(b,,b,,---,b,) (3-4)
TEA : TTZOWAw(éi,éZ,---,én)z n wd , TT20WA (b,b,,---,b ):Zn:a),ti,

i=1

KM & >6i,}5)%ui z ., TT20WA(4,,4,,-+-,8,) > TT20WA(b,,b,,--+,b,) -

HR 3-3(FFHE) w(@,8,--a) N H R, HaRENG,
w&AMENE, T
4 <TT20WA(@4,,4,, &) <

SDz

(3-5)

WERA: B A = ﬁaw@ii&z/\”wj(a’* a,-,a)f(@a.,a., - a),
P53 TT20WAE & ,---, &) A1 TT20WA(4., &.,---,4.) »

P i 3-2 AT 7S

TT20WA(4., 4., -+,8.) <TT20WA(4,,4,,--,4 ) <TT20WA& ,4',---,&) ,
i H R 3-1 i3 TT20WA@E",&",---,a°)=4a", TT20WA(4.,4.,---,4.)=4a.,
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fiibla <TT20WA(4,,&,,---,4,) <& -

PR 3-4(BHARM) % (@,4,.8,) A H_ R =MEWNE, (4,4, ,4,)
2 (4,8, a) PiE—E#, W
TT20WA(4,,4,,--+,4 ) =TT20WA(4,,4,,--,a)) (3-6)

WEB: HHOE X 3-1 735 TT20WA(E,, 4,,-+,8,) = D ob »
i=1

TTzoWA(a;,a'z,---,a'n)zi(pﬁ, :
FTLATT20WA(&,,4,,---,8,) =TT20WA(4,,&,,---,4,)

Bl 3-1 — 2 — 2 = AR £k o, 43 71 9 <[3.43,4.64,5.65];[0.72,0.88,0.97]>,
<[3.36,4.71,5.83];[0.9,1,1]>,<[3.54,4.8,5.63];[0.74,0.92,1]><[5.61,6.5,6.73];[0.9,1,1]
>,<[1.27,2.12,2.97];[0.43,0.63,0.83]>, #LH 7371y 0.2,0.22,0.21,0.22,0.14; 1R ¥z 55 —
RO BRI E TSR 15 S(8,) =63.1;S(8,) =72.6;S(8,) =67.4; S(&,)=98.8;
S(&) =215 4 e R E AT HE P 5 5): S(4,)>S(4,)>S(&,)>S(8)>S(4,), ik
TT20WA(4) =0.2xa, +0.22xa, +0.21xa, +0.22xa, +0.14x a,
=<[3.57,4.71,5.52];[0.8,0.92,0.98] > .

T =8 = MBI 7 0BT S 5 B B AT, IR 25 5 (13K
ATARR) —FPREER IGO0, TRH0R M4 BB E I R IZ P H X —1E 0L, 1XH
M= A P IR PR B T 55— AR SR = AR AR
FF(TT2WAA 57). R = MAOR AU AR B AR AL B8, B
LR MR, THEEE, 2N EARE BT IER S5 R g A K el
BT8R AT B RS BEAS i

312 TT2WAA B F

X 32 g =<[a,b, Ll " 11> — 41 = B = A B AL,
a 20,47 <1, HERTT2WAA:Q" >Q", #

TT2WAA®E, &,,--,4,) = wd (3-7)
K. O AABEN R BN ES: o=(.0, o) N
a@(i=12--,n)WEME, o <[01], Za) =1, i=1---,n. WFATT2WAAN
R R AT T, IR TT 2WAA B

SEHE 32 ¥ a=<[a,b,clilu, " uf1> N — 4 = B = f BB,
a >0, <1, W TT2WAA T4} & SE45 5 & R A B = ABomE, B
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TT2WAA, (4,,4,,+,4,) <[Z ,Z ob, . ch]

[Zwlla |4 Zwllal [ 4" Zwilléillﬂf] (3-8)
i=1 |:ln >
2 aal Zw &l 2 elal

3= a, +2b +c, ]
4

T TT20WA 57 H0 TT2WAA ST HAMYE, IELLE R 3-2 Jyfil 45 th e
3-1. EH 3-2 WL 77k,

WEEH: WAR, TR =AU AR AR S T = AR A T TR R A N
FAEHEAN ARG
1) #n=2H,
KN

Hrp,

2
Za),éi =<[wa, +w,a,,ob +wb, oc +an,.C,];
i=1

[”ai”a)llul o AT ”31”‘01/“‘1 + |, | @2, ||31||601M + || @115 S
o |a]+o,|&| o &)+ o, |&| o &)+ o, |&|

EARREAL

2) st n=k i AEar, B

o . Slelewt Shalas Sialen
Zwiai :<[Z | Za)lbl ch] [I_l I:1k ]>
i=1 i=1 i=1 izﬂ:”ai ” o, iZ:l:”ai ”C()I ;”a”@

Wz, Mn=k1if, iz BRI L%

k+1 k
= a)l a'l a)k +1ak a=
i=1 i=1

™

o > la st Z||a |au 2 la]om
<[Za)iai’z b, Za)icl] [ o 1>
-ooT " ;Hai”w. ;”@ lo 2lale

., L M R
+< [wk+la'k+l’ a)k+lbk+l’ a)k+lck+l] ’ luk+l’ luk+1’ /uk+l >
k k k
=< [za)iai + a)k+lak+1’ za)lbl + a)k+lbk+l’ za)lci + a)k+lck+l];
i=1 i=1 i=1
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L

k k k k
a+2> b+>c Y&l
; I ; I zl I ;” I”/JI o + ak+1 + 2bk+l + Ck+l

4 K ( 4 e r1bi
2 lal
[ [ Kk I=k:L
;ai " 2; bi ' ;Ci ak+1 + 2bk+1 + Ck+1 ,
4 i 4 k+1
k k k k N "
; ai ’ 2; bi ’ ;Ci ;Hai ”/JI ak+1 + 2bk+l + Ck+l M
4 Zk:” ” @ + 4 O 1My
g
[ [ i=kl
a+2b +>c
; I % I ; I a)i + ak+1 + le.(+l + Ck+1 a)k+1
o+ 230 + Y6 DA
a+2) b+)c a|um
; I i=1 I i=1 I i=1 I I o + ak+1 + 2bk+l + Ck+1 w R
4 i”é ” I 4 kK+1/k+1
i=1 I ] >

K K k
da +2) b +>¢
i=1 i=1 i=1 ak+1 + 2bk+l + Ck+1
4 i 4 ()

k+1 k+1 k+1

=< [Zwiai !Zwibi'za)ici];

k
Z”éi ||a),,uiL " A, 20, +C o -
i=1

k+1/%k+1
4

[ K k k
Z wa; + 0,8, + 22 ob +20, 40, + z oG + @40y
i1 = i-1

4

k+1/k+1
4

i”ai ” oM + A, 28, +C o,
i=1
k

k k
Z e + o, ., + 22 ob +2a0,,0b,,, + Z oG + @40y
i=1 i=1

i=1
4

k
St + B et o
i=1
Kk

k K 1>
Z e + o, + 22 ob +20,,,0,,, + Z @G + @ ;40 4
i=1 i=1

i=1
4
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K
ZaI +2b +c, L+ak+1+2bk+1+ck+lw L
K+1 K+1 K+l O H; 4 1M

—< [Z a Za)b ZwC IHES 4 o1 kil kil
i1 Za;lai +22a)ibi JrZ“a)iCi
i=1 i=1 i=1

4
S a +2b G, M a,,+2b,+¢ M
Z i + a)k+llak+l
i=1 4
k+1 k+1 k+1
Zwlai +22a)ibi +Z:a)ici
i-1 i=1 i=1
4
k
a; +2b +Ci ) R a,,+2b,+C R
Z : Pt . = Ot
i=1 4 ] >
k+1 k+1 k+1
Za),ai +22‘a)ibi +Z:a)ici
i=1 i=1 i=1
4

_<[i | i | ia)lq]'

=1 i=1
k+1 k+1 k+1
Za +2b +C it Za.+2bi+ci o1 Zai+2bi+ci R

AN - - S
k+1 ~ ! k+1 _ ! K+l } >
2 Al 2 olal 24l

K+1 _ .
leallwﬂ. leallwﬂ. 2l e

=< [Z i Za).b| ch I; [I K+l i:iu 1>
T Sl Sale - Slala

Frbh, Hn=k+18f, AR
Wik, #F 1) M 2), tFneN, ARBWTL.
TT2WAA BT RIFE A RSN A7 R iREaa A,
MR 35(FEH) @4, a) v A -BM=mEm, &x5TF
va(i=12,---n), ¥JH4a =4, N
TT2WAA(4,,4,,---,4 ) =4, (3-9)

M. PINE =4, Za) =1,
i=1
FTATT2WAA, (8, 8,,---,8,) =D 08 =) 08, =8 ) 0 =& -

MR 3-6 (AN ¥ (4,4, .8,) M (b,b,, -, b,) &M 4% HEI )
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TR BRI, Xt Vii=12,---n), ¥HE>b, N
TT2WAA(&,,4,,---,4 ) > TT2WAA(B,,b,,---,b,) (3-10)

B TTZNAAw(éi,éZ,---,én):Zn:a)i , TT2WAA, (Bb,b,,---,b) =Y wb ,
KNa >h, Fﬁuzn:a;ia >Zn:a),6i, TT2WAA(4,,4,,---,4 ) > TT2WAA(b,,b,,---,b ) .
i=1 i=1

PR 3-7 (B W (a,4,,-,4) A H M= mEE, HeKENG
w/MENE, T

4. <TT2WAA(4,4,,---,4, ) <& (3-11)
WERH: BUOPZH R = i gy o (a7, e -, &) fl (A, 4&,---,4) , HILRrEE|
TT2WAA@E",4",---,&) MTT2WAA(E.,4.,---,a.) , HITEE 3-6 AJ &
TT2WAA(E.,4.,---,4.) <TT2WAA(4,,4,,---,4 ) <TT2WAA@&",d",---,a) »

M AP 3-5 A3 TT2WAA(E",&",---,a) =4, TT2WAA(4., 4.,
FITLL & <TT2WAA(4,,4,,--,4 ) <& .

9)1
Il
pl

Bl 32 w = A = M = M B W % a-= <[579][0.7,0.9,11.0]>
4, =<[7,9,10];[0.9,1.0,1.0]>, &, =<[5,7,9];[0.5,0.7,0.9]>, @=(0.33,0.34,0.33) Ay}
B AR, AL TT2WAA R T4 G

TT2WAA (4,,4,,4,) =<[3.43,4.64,5.65]; [0.72,0.88,0.97]>.

NT oG LREAE TR A, BEEE B A7 B R e % R B A
B, TR ARE A INBCT R (TT2HA 57 ok

3.13TT2HA BF

EMX 3-3 WA =<[a,b,cl;[u, ™ 11> RN—HIER R = ML Hik
TT2HA: Q" > Q", #

TT2HA, (&,8,, &) ZZ;,%Q (3-12)

K o= (P 0) S 5 TT2HAMEIBE B L, g <[00, Y g =1,
i=12,n, &&= MBI (b, nod,, - nod ) I KT E,
BB 0= (@ 0y 0,) = SR A IR B, @ <[0.1], Yo =1,
=10, NAERTHIRT . MFKTT 2HA N =) = f ol S8 & ikl T2 8 7,
fAIFRTT 2HAS T,

RHE 33 &a=<[a CLiLut i 1R > TR M T = f R R, B
a >0, ¢ & =M (nad, nwd,, - nod ) P KETE, /\Eljnm$
AT, o=(o, 0, 0,) & B = MBI E KA E, o €[0,1], Z:a)i =1,
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i=1-,n, BG=<([a.bf,cLilue, 1, g 1> MR TT2HAXT & £R45 )5 45 147
N =, B

TTZHAwa(éi’aZ""’é—n) =< [Z(Diaich(ﬂibf’Z%Cf];
i=1 i=1 i=1

Saslel Yo lal Soulel @13
[ |:1n , i=1 i=1 ] >

;‘Pi ”Cl” ;ﬂ ”Ci ” Zl:(Pi ”C-”

o a+2b +cf

L IR
SEHE 3-4 TT2WAA . TT20WA 73 5l 9 TT 2HA ST HIHR#I1 « 24 ¢ = ( %)
I, TT2HASR TBAL Oy =R = M M) In B RT- 2 (TT2WAA ) B 1 4

%—i —i i, TT2HATIE (g — 28 = £ BB A 3 B2 (TT 20WA )&

7N

11
n n
o=
T

Yager™JIZ5 T OWA ST H— AN E LY E—% FHHE FINBCr 85T
(IOWA HT), ZH T OWA HTH MM BE LB AFEREE, HAKRIES
[ EHRAEAE, RSB IS A P, XA B RCR S B IR R
WHRT BT & . IOWA BT 51 AR 45 A FEA PR T-Hicdls A B s SR i 5%
Wi, TR B R T — YR R ARSI R, REg—dr s N TR &,
FIINEBERTTEY . N4 8 = MEEN S S AT AT 55 1
(ITT20WA 5.7,

3.1.4 ITT20WA BEF

MR A — AT B SRR B o = UL S AR B SEHIER, T
2 T = AR B A7 KT
B 34 R T AR A =<[a,b, c];[ut, 1, 1] > [E LKA
L= yL + ZyM +,uR (3-14)
15 LK TARBL T RS0 T [ TS B0 DSR4 S i e R, MO0 T e e
TG R EMRMAEE, vl 0L, 50K, %06 BMeE, K ENZ

MEHERE, MR, BO0KF-AN, 26 BBATE, REANIZTIZERE.
RS ORI —= X, T4 H ITT20WA H1-.

B 3-5 B a =<[a,b,cLly " 1> AU =fERE, o 20,
wi<l, HWITT20WA: Q" ->Q", #

ITT20WA((5,,&). (B, 8,).- (. 8,)) = > 8y (3-15)

MFR ITT20WA N — T = MBI B 5 S8 7 InBCF Y E-F, B ITT20WAR
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Fo b QAR S ARG %@@Mn%f%Ewmmw
FRBRA AL &, o €[0,1], Za) =1, i=L1---,n. 0() 72 B, BB, FHIK
KRB TRR, B, By, B, FR N %ai

SEHE 35 Wa=<[a,b,clilux,u" uf1> 0N —H =B = B,
a >0u < gy =< [ag(i)lba(i)'ca(i)];[ﬂ;(i)’/ugl(i)!:u;(i)]>’ OG) 72 B, By, B, H

| K TCER BT R AR, T ITT20WAS 7Xt & S48 )5 45 AN =8 = £
wam s, HA

ITT20WA (&) <[Za)a sty Zwb iy ch ol;
ZCOH%MH”H(-) za’uae(l)uﬂe(l) Z“’Haa(l)ul”e(-) (3-16)

>
Z‘" Hamu Z"’ Hawn” Z“’ Hae<->H

o H H Ay + 20, + Cyii
et ay | = °

4

3.2 MBI A= HRMAREEEMT A

BT U P&, Chiclana MR AT iU LIP3 5 F(OWG 4
T)o OWA HTZME T2 MRAE RF, 1 OWG F1 2 M E T — R H
RIgREE. gy B A = MR 3 U L P 55 (TT20WG 55).

3.2.1TT20WG BEF

£ X 36 Wa=<[a,b,clilu,u", 1> —H =8 = f B AL,
a >0,7 <1, HETT20WG: Q" »Q", #

TTZOWG(éi,éz,---,én)zznl:ti‘/" (3-17)
Hrp: Q"N =MEMBINES: o=(0.0, - 0,) 25 TT20WG HK
ﬁ%ﬂ%ﬁ%,@emﬂ,ggﬂ,Lﬂmmobﬁ*ﬂ T = 4 4R B
(4,8,,--,8) FEi KIFeER. MFTT20WG N B = MABRIE A kUL
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PRI, FRRTT 20WG Hs
EHE 36 W a=<[ab,clluy,u" 1> 0 4 =M =4 B &,

8 20,1 <1, @=(p @ 9,) =ETT20WG KK EAE, ¢ <[01],
izﬂ:goi =1, i=1---,n. 5, =<[a<i>’b(i)’c<i>]i[ﬂ£’ﬂ%”’ﬂfé,]>7‘7(51,52,---,€1n) AN
JeE, WIHTT20WG Hxf g LA R e R — = MBI, HA

TT20WG(, &+, &) =<[] [ ay" ’ﬁbmw' 'lllcm“"]i[ll[ﬂé“ 'ﬁ“&m ’ﬁﬂg%] >
i=1 i=1 i=1 i=1 i=1 i=1 (3_18)

TT20WG H ¥ [FFE3 £ TT20WA H i B A S . BHATHE, A7
PEL A B

RS, FHXF TT2WAA 7. TT2HA 571 ITT20WA 57, 2T LA
P S B R = A A LB (TT2WGA H 1) R =MEHRE
P2 H 1 (TT2HGA B 1) Al — B = MBI £ 15 A8 7 iU LT3 5+
(ITT20WG 57 )t B A I 1) B FH A E

322 TT2WGA EF
X 3-7 8 a =<[a,b,clilm " 1> ARG R =, R
a 20,48 <1, HETT2WGA: Q" -»Q", #F
TTz\NGA(ai,aQ,---,an)zﬁaﬁ (3-19)
Hrh Q" NIER B = MR S, a)z(c:ll,a)z,---a)n)T?'\jéi (i=12,---,n)
BB E, o <[0,1], an:a)izl, i=12,---,n. MFTT2WGA KA

TR BRI LR, IR TT 2WGA 1

EH 3-7 W& =<[a,b,cLilu, i, 1> A—HAEFI A = MBI, R
a>0,u"<l, o=(o,0, o) N& (=120 KN AE, «c[0]],
S =1, i=12-n, WETT WGALES: G ML T — M= AR, B

n

TTzweA(éi,az,---.an)=<[1ill[afﬂirl[bf’u1i[cf’-];[f1[u;“ ,ﬁ[ygf“,li[u?]>(3-20)
25 I TT 2NGA BT EUATREAS . AT IR . 7 PERERR .
3.2.3TT2HGA BEF

SEX 3-8 WA =<[a,b,cl;[u", p™, X 1> N —4IER R = s, Hik
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TT2HGA: Q" ->Q", %

TT2HGA, (4,4, &) =] [&" (3-21)
i=1

K 9= (00 ) R S TT2HGAM LB IR . g <[00, Y =1,
i=12,--n, €& MBI (od, nod,, - nwd ) P AHTTE,
X 0= (@, 0 0,) =B OB, @ <[0.0], Y@ =1,
i=1-n, nETEET. WFRKTT2HGA N T = f iR & J L F s 7, i
FRTT2HGAH. T

R 3-8 W a =<[a,b,clluu" 1> ALK R = AEHE, R’
a >0, €5 = MBI (had, nob,, - nod) P i KIEE, KT
BT 0=(, @, 0,) £ R =B & IR, @ <[00, Yo =1,
i=L-n, B6=<([a",b,c Liluy a1l 1> )rl'JEETTZHGAXﬂ‘éi%%%EI‘J%%
U3 — R = R, B
TT2HGA, (8, &, &) =<] [ar* T[of" T Te" W [t [ Tt [ T2"1>

(3-22)

3.2.4 ITT20WG BEF

X 39 B & =<[a,b, Ll u" 1>y — R = R K
a 20,47 <1, HEITT20WG:Q" ->Q", #

ITT ZOWG((ﬁlv 51)1 (ﬁz J 6~12)’ T (:Bn ’ é:n )) = 1—15-9(0(0I (3'23)
WFRITT2 OW Ty — R = iy B B (0 15 5 A Fe INBL L AT~ 2 555, T3 AR
ITT20WG 5 7. Hif: O Neth =R = fBHRINES: o=(o,0, - o,) &

5 1ITT20WG # R BX B I AL 1) &, o €[0,1] , Zn:a)izl, i=1--,n. 6() &

B Boree, B, FETKITCR TR B TR, BB, B IRAT TR

EH 39 W a-=<[ab,clilu, L >N — 4 =R = AR %,
8 20,47 <1, 8y =<[ay0) By, Co L Lty oxiys Hoy] >+ O FE By By, B, RS
| KTCE TR R N AR, W ITT20WG H 75t & B4 G a8 B A =
s, BA
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ITT20WG, (&) =<[] [ 2oy ] [Poey™ I 1oy BT T 50" T T 2t0y™ T 1 oy 1>
i=1 i=1 i=1 i=1 i=1 i=1
(3-24)

3.3 JENE B XK B = AIEMRRIEEER G E

FEA S rh, SRR BRI AR AR AL, TR AR SRR, 1K K]
A, BT ST AA G, R RS RS E TR IR . A
SN, ZAMCESCHME RIS TGRSR, e B RE RO A S A JE 2 M) AR SRR
TP 1 R PR B (PA 1)L, PA B 1A R B B A0t L b B
XHE R SCRREE -

33.1TT2PAETF

B X 3-10019 7
S A+T@E)A
PA(E,,8,,,d,) ==

2 1+T(@&))

i=1

(3-25)

WFK PA RIS, ek PAR T Hof. T(éi)zzn:Sup(éi,éj), Sup(4;,4;) /&
=

a; % & HISCRE,  HI R LU PR

(1) Sup(&;,&;) €[0,1];

(2)Sup(&,&;) = Sup(a;, &) ;

k| & -4, <& -4 |, M4 Sup(d,a;) > Sup(&,. &) .

2011 4F, XuMPhE R s 7 R B B SRR R, dRtk, TR R =
R R T F(TT2PA 7). R = MR 5 F(TT2PWA HT)
A = S BORA F INBCT S 57 (TT2POWA B1) )52 s

FEX 3-11 Sup(d;,d;) & a Xt g KIS, d(d,8;) & d M4, [a i) Hamming
FEE, Sup(q,d;)=max{d(&.,4),d(&.a,), - d(&, 4,)}-d(@&.a)

Sup(a;, &) i A& LL T PR -
(1) Sup(&;,&;) €[0,1];
(2)Sup(&,8;) =Sup(a;, &) ;
QK d(E,a,)<d(&,a), 4 Sup(a,a;)=Sup(a,.4a) -
B X 3-12 % & =<[a,b,cLilu " 11> 9 — 4 = B = A B A
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a >0,uf <1, HETT2PA:Q" > Q", #7

> 1+T(@)4
TTZPA(él,éz,'--,én) =1

> a+TE)

(3-26)

TFRTT 2PAN — R = A B ) I 5 1, fIARTT2PASL 1o e Q4
PRIE I 0= SRR, T(8) =D Sup(a, a)) -

J#i
S 3-10 W & =<[a,b,clilu ", 11> v — 2H = B = B AL,
a 20,u° <1, WHTT2PAK X & S5 F 4S5 R — M =M E, HA:
TT2PA(4,4,,---,4)) =

>+ (max{d (4,8).d(d, &), d(.8,)}-0(@,4))a,

J#i

Zn:(“i(max{d (4.4,),d(4,4,),--,d(&,4,)}-d(4.4,))

i=1

<[

>+ Y (max{d (3, ),d(a, &), d(&,8,)}-d (&)

J#i

Zn:(“i(max{d (4.4).d(a.4,),--.d(&.4,)}-d(&.4,)))

i=1

> @+ Y (max{d (3, ),d(a, &), d(&,8,)}-d (&, 8,
_1n jl I;
>0+ Y max{d (8, &), d (&, &)+, 4 (8,8} -0(4,4,)

DN UACICEARICIESRERCIER) SICE S LI %

[ ,
>+ Y (max{d(,&),d(d.4,), (3, a)}-d(@.a ) 4]

i=1

J#i
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>+ Y (ma{d(d,8), (a8, &), -+ d (3, &)} -0, 8 DA | 4"

>+ (max{d (3, 4).0(a. &), -, d(8,&)}-d(@.&))|a|

DGR CICRILICRARICIES) SIC I,

i:1n j:tin ]> (3-27)
2+ 2 (max{d (&, 4),d(, &), d(&, &)} -d (& 2))[a]

i=1

J#i
1 & +2b+c
P -2

7N

3.3.2TT2PWA BEF

€ M 3-13 W & =<[a,b,cLi[u 4", 11> — 4 = B = A B A,
g 20,47 <1, HRTT2PWA:Q" Q" , #

> (0 (1+T(3)a)
TT2PWA(4,, &, 4,) = = (3-28)

Y 00+T@)

MFRTT 2PWA N W = AR R R B H 1, RARTT2PWA R 7, H:
QF NERIER R = ABEMBTNES: o= (0, 0,,0) NE&[i=12--,n) K

AR, w<[01], Za) =1, i=1---,n. T(ai)zzn:a)jsw(ai,aj)o
i1 i1
J#i
EHE 3-11 % a=<[a,b,clilu ", uf]> N —H = B = A RO A,
a >0, <1, M TT2PWAR FXt & FE45 5 14 Aoy R = MAmE, HA:
TT2PWA(4,,4,,-,4 ) =
D o+ (max{d(4,4),d(4,4,),-.d(4,4,)}-d(&.4,)))a,

i=1 j=1
J#i

iwiai(max{d(ai,éa,d(ai.az>,---,d(éwéo}—d(ﬁwéj)))

j#i

<[
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Zn:wi(lJan:(maX{d (a.8).d(&;,&,), - d(&,4,)}-d(&,a))b,

i=1
J#i

Zn:a),(uzn:(max{d(éi,éi),d(éi,éz),-~-,d(éi,én)}—d(éi,aj)))

n n

3 o1+ 3 Max{d(d, &), (3, &), (3, )} (@, & )
L }
3o+ Y (ma{d(E,4).0(8,8).+,0(8,8)}-0(4,4))

>0+ Y (max{d(d, ), d(a, &), d (&, &)} -0, & D]

i=1

[ . j;ein ,
Do+ (max{d(d,4).d(@, &), d(4.,)}-d(@, &) a]

i=1

Zn:wi (1+i(max{d (ai J 51)’ d(é-i ) az)""ld(ai’é‘n)}_d(ai ) aj))) ”ai ” ﬂiM

J#i

S 0,0+ Y (max{d(a,).d(a,&). -, d(&,a)}-d(a,a)) 4]

Zn:wi (1+i(max{d (g‘i 1 é1)7 d(é-i 1 az)"”ld(ai’g‘n)}_d(ai 1 g‘j))) ”ai ” ,UiR

i=1

- L 1> (3-29)
Z@(1+Z(max{d(éi,i),d(éi,52),---,d(éi,én)}—d(éi,é,-)))lléill
e, ai||=a‘+2b‘+cio

4
MR 3-8(XH#ik) % (4,4, -,8) N R =AW, (G,4,,4) &

(&,,8,,---,4,) KE—H31,

TT2PWA(&,,&,, -, &,) =TT 2PWA(&,,&,,--~,&,) (3-30)

MR U(FEMH.) % (@E,4,-a4) v —H B =AML, HXT
va(i=12,---n), ¥4 =4, N
TT2PWA(4,,4,, -8 ) =4, (3-31)
PR 3-10(B /M) % (4,4,,--,8,) v —H R =M, HeKENT,
w/MER A, N
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a.<TT2PWA(4,,4,,---,4) <& (3-32)

3.3.3TT2POWA B F

€ X 314 ¥ & =<[a,b,cLlu " 1> 8 — 4 = = £ B AL
a 20,7 <1, HETT2POWA: Q" >Q", #

> (3 @+ T(B)B)
TT2POWA(4,.4,, -, 8, ) = = (3-33)

> a+TE)

MFRTT2POWAN — M = B I A T A HE T, R TT2POWAK
To H: QUSRI = MEMEIIES: o=(0,0, - ¢,) &5 TT2POWA

SFFHRBORERE, ¢ e0l, Yo=1, i=1-n. bR—4l H=fik

W% (8,8, &) T KITEE. T6) = 0,5up6,5) -
=
j#i
EH 3-12 & g, =<[aifbuci];[ﬂil_’/‘iM’/JiR]> N = A A
a 20,47 <1, 6. :<[a(i),b(i),c(i)];[yilé,luigl,yig]>y§(§1,§2,---,§n) T RELR,
JUlH TT 2POWA S5t & S 45 Ja 4 R U508 R =fMeiiise, HA
TT2POWA,(4,,4,,---,8,) =

n

>+ (max{d(b,b,),d(b;,b,), -, d (B, b,)}-d (B,b;))ay,

i=1 j=1
J#i

3 o+ (maxgd 5,6),d(5,5,), -, d (5,6, d (5,,5,)))

i=1

<[

j#i

>+ Y max{d(6,6),d(6,5,). -+ d5.B,)}-d (6.5, )b,

i=1

iq)i (1+Z"_;(max{d(6i,61),d(Bi,62),---,d(li,ﬁn)}—d(kiﬁj)))

>+ Y max{d(6,6),0(6,5,). -+ d5.B,)}-d (6.5 D)e,

i=1

. j¢in — — — — ]’
Z(oi(1+Z(max{d(bi’bl)!d(bi’bz)’"'!d(bi’bn)}_d(bi!bj)))
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> 0@+ 3 (max{d 5,5), d(5,5,). -+ d 6.5, 6, B, )5

[i:1n j#in ,
2oL+ (max{d(b,b,),d(6,.6,). -, d(6,8,)}-d (5,5, b |

i=1

J#i

> 0@+ Y (max{d 5,5),d(5,5,).+ d 6.5, 6, 5, )5 |

S 0+ (maxfd (6,6),d(5.5,),--, d (65,3 d 6.5, |

i=1

J#i

> 0@+ 3 (max{d 5,5),d(5,5,),+ d 6.5, 6, )5 |
B — — — 1> (3-34)
2o+ (max{d (5,5, d(6,.6,). -, d(6,8,)}-d (5,5, b |

i=1

J#i

& + 2b(i)
4

s, [ 2020,
TR =B R e IO 25 5T R A T = A SR A8 R A
PRIE TR EA RS mEE. A AR

34 B - AIRMIRRIEEERETFHHERXRERGE

3.4.1 ETF TT20WA EFHIZ ENRE 53X

PRI IR

WEMANTEA={AA,... A}, nMSEHENC={C,C,,...,.C.}, #EMI
ECOZ(a)l,a)z,...,a)n)T , @ E[O,l] ’ Zn:a)i =1, YRIEHPER X :(Xij)mxn’ )~(ij PO
SR, R R, SR

BB AR CERPR T T VE TR L, SR T S A RO B BT A Ty
W T e S X = (R PO BTG P A= (G o S5
a-:<[eij’ azij’ g.]ﬂ[' H’M H’Rk Zo
$ TN 8l = — i =4 k=12,35=LM,R

max x> —min x;
I
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o o max X — X
T RA AN af =

max x; — min x
J J

. ,y;j :ﬂ%;k =1,2,3s=L,M,R.

IR 2: HUBHE A B RN IR B P HEF

IR 3 H TT 20WA H 1 £55 RSEFE MR B i 47 U s B, 13317 R A
R e T AE

7, =TT20WA, (a,,8,,&,) = > @b,
j=1

e, b, 94,4, -, &,) PE | RIEE.

BB AR A —E R = Bl R BT B S T RS R
PEAE Z e R 2 S(Z) -

IR SRS A = MO 1 7 R B LR X 2 AT HE R, TS E
T RHET

R

BN EDN SRR N, SV TRE, AN A, AA BA L
#, T RIAIL R R 0. Tl 5 5 R CL RS A S R 5 E,
A B JZ 0 9T e e 5 = A RIS TR B R () — AL, SR o FEE IR 5 A
RS TIUEN . IR C,, IRMELC,, HMESINS5EC,, Ml
C,, EHT R C, , HENALE o 50514 0.2,0.22,0.21,0.22,0.14., HIEH L%
o (P HE U B o R LR 3-1.

£ 31 RFEHEBEBENERA AL
C, C, C, C, C,

A <[3.434.645 <[3.364.7158 <[3.54,4.8563] <[5.61656.7 <[1.27,2.122.

65];[0.72,0.88,  3];[0.9,1,1]> 0.74,0.92,1]> 3];[0.9,1,1]>  97];[0.43,0.63,

0.97]>

<[3.83,5.04,5.

0.83]>

<[6.05,6.73,6.7 <[5.21,6.05,6.26] <[6.05,6.73,6. <[2.97,3.67,4.

85];[0.71,0.88,  3];[0.9,1,1]>  :[0.77,0.931]>  73];[0.9,1,1]> 1];[0.42,0.62,0
0.97]> 82>
<[3.83,4.845. <[4.71,58365 <[4.385.426.05 <[4.71,5836. <[2.683.534

45]:[0.73,0.89,

0.98]>

.[0.77,0.93,1]>  5]:[0.9,1,1]>  1];[0.43,0.63,0
.83]>

BB TR P RHE S R A, AARIEATE, RIS GG R AE .
BT 2. RS AEE AL 2 R BOFHEF?, d o mBeR I
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k 3-2 ik
cC ¢ C, C C
A 631 726 674 988 215
A, 681 1023 857 1023 359

A3 66.4 89.2 77.4 89.2 34.8

B3 FIHTT20WA S Pl H 7R A NEA B

MR 2 133287 ZAESHEN N, BTT20WA B TR 7% A 2%
BB 4:

7,=<[3.57,4.71,5.52];[0.8,0.92,0.98]>;

7,=<[4.94,5.78,6.06];[0.79,0.92,0.98]>;

7,=<[4.16,5.2,5.83];[0.79,0.93,0.98]>.

PR A TES T RS TEMEE 7 2R S(Z) -

S(2,)=67;S(Z,) =81.6; S(Z,) =73.9.

BB JTRHT

SFC T RBGHEATHER : S(2,)>S(2,)>S(2) , M T ZHF N: A, - A = A,
AR BN A,

3.4.2 BEF ITT20WA EFRIZ ENRK X
X —Z N RE R E, HAEmNHTEA={A A,.. Aﬂ}, N AN ¥R SR I D)
C= {c Cypo. G} HENMNE 0=(a,@,,,0,) » @ €[01], Za) =1. HSEH
I AT R T R, ik T R . R R

BB LMIERIIEIE X = (%) > FHHHTEACPORIEE A= (&) > o

a=<[ay,a;,a L [uy, 14" 151> o

X; —min x;
X R BEN . af = L = k=123s5=LM,R.
m?x Xij - mjln Xij v Y
max x; — X;
XTRATEN: af = — =5 k=1235=L,M,R

max x> —min x;
F i

BB 2 R, MENMR R ENZ T LB, XEGHER A=
5T OWA HFRHMT USRI 7%, 1SR NHENIRIE OKE B, RN
IR EREE . MR TRE G LK B =u +2u™ + 17, 1FEME LK HERE

HR]R 3 MM =MFET OWA FHTxIJr % e MnENIEEATERSS, 5205

43



fiii 267 1 3 = TR BRSBTS R IR TTE

R & LA HENE Z = 1ITT20WA, (&) = D 08, » =1 6()) & 15 0K -F
j=1

B By By S | K TTE PO B N AR

BB 4 FIH 2.2.4 T v ReFE A AT LU, 1530 2 10T, #mes
BT EIHET

545 3 -

SN BN IEFE AR, @AW, —ALHENE A, AA B
F, AR AR . STl B 5 BN IR DL +E 2 520 (1) 5
AP B Z B AT R 1 B = A AR R S MR R AL, R e EEFRE 5 A
RS TIUEN . FREAR C, SEMELC,, MESINS5EC,, Ml
C,, EHlV5 g IfRtEC, , HENALE A 0.16,0.25,0.15,0.32,0.12, 35 LA 7
= ABE T NG tH B TR DL SCHI R R E R, TRRAE B 3-3.

£ 3-3 FEAENE

C, C, C, C, C.
A <[579][0.7,0 <[7,9,10]; <[4,7,8]; <[9,10,10]; <[7,8,10];
.9,1.0]> [0.5,0.7,0.8]> [05,0.7,1]> [0.91.0,1.0]> [0.5,0.7,0.9]>
A, <[7,9,10]; <[9,10,10]; <[9,10,10]; <[9,10,10]; <[9,10,10];
[0.6,0.8,0.9]> [0.6,0.8,1]> [0.6,0.7,0.8]> [0.8,0.9,1.0]> [0.3,0.5,0.7]>
A, <[9,10,10]; <[5,7,9]; <[7,9,10]; <[7,9,10]; <[7,9,10];

[0.409,1.0]> [04,0.708]> [0.6091]> [0.9,1.01.0]> [0.6,0.7,0.8]>
BB L HTAREG RN SR, HAREME, FIARITE.
S, 20 TR AR BIME K, BENE KR ILE 3-4.

% 3-4 2 KF £
cC C, C, C, C
A 35 27 29 39 28
A, 31 32 28 36 2
A, 32 26 34 39 28
IR 3 H ITT 20WA 5755 7 2 A BHENIME AT 845, 1530 A LR HEN
H7:
7,=<[6.4,8.0,9.5];[0.62,0.8,0.94]>;
Z,=<[8.7,9.9,10];[0.6,0.7,0.88]>;
7,=<[7.1,8.9,9.9];[0.6,0.8,0.92]>.
BB 4 M AT REE A AL
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P(Z, > 2,)=0.016, P(Z, > Z,) =0.65, P(Z, > Z,) =0.25,
B 2,<2,, 2,27, 7,<Z,, FMFTEAHTA: A-A-A. &
IR FENBERIRT A, -

3.4.3 EF TT2WAA EFF1 TT20WA EFHZ ENRE 5%

RFADIR:

&ﬁm&ﬁ%kq&gwd%yn¢%ﬁ@Wng£FWqLﬁWﬂ
$n=mmﬂwmf,memuazm=mpszmo@&%ﬁgé%%ﬁ%
Sk, PEEREN B=(B, B B,) » BeDUHY B =101=12-n).
%d&&%ﬁ%mm%%ﬁ@%&zuwmwx@%:ﬂzﬁﬁmﬁoﬁﬂﬁ
AT R, REPRUT

iﬁr%m%ﬁ%X%%M%%%%ﬁ@&zwmm,ﬁ¢
a=4%, ¢ éwTM,M”

) X —min x;

Xj‘ﬂ:)(& i{ﬁmu a'J = max X _Jmln Xl ’LlU ILlI’ij ’ S = L1 M 1 R
max x; —xi'lf

KT RATMEN: & =— - =55 =LM,R.

maXX —mlnX
IR 2K H TT 2WAA %?XTT [F] R SR 20 HY ) DR SR MR AT SR 4, R B 45
y% %ElziA (au)mxn’ a =TT 2WAA (a(l)v (k)) Zﬂd (d) °

S5 31 TT 20WA B TA8 555 Ve A I8 (77600, 1980078 A 1

i A
7, =TT 20WA (8.8, &,) = 3,6,

S B8 (8,8, 8) T | KITEE

S 4: AR A e = S BB B S T R
PEAE 2, 1 7 BB 2 S(Z)

ST SRR 0 = FOB A0 B BBV 2, T )
R

B4

TN HE ORI, ST RI TR, = (L JRRIR A, AA B
55, Gl RINICRIEEE i 4T Rl E SR B R 2 B 8,
o R M = G GO0 R (A — (L, 2R Ve T 5 A
RN FFAREAC,, FFRMRIC,, SFEAINS SHEC, , KAt h

45



fiii 267 1 3 = TR BRSBTS R IR TTE

C,,» ¥HIGRIIFMNIEC, , WM EZREE 0 v: . e, EEE. 9
Wims AR RH LUE S EAIE G B ORI DU R e AR, YN
IR ARWZEL ELBE. B BRI I AER AR, HEFRE SN
JEFAR K. BAR. PE. BE. & EESEMR. EIEE o 25508
0.2,0.22,0.21,0.22,0.14, W3EFME N 0.33,0.34,0.33. R L5 H IV NIME K&

if & REJE AR 3-5-3% 3-7.
F 35 RF %k 6 R RME A AR

C, C, C, C, C,
A MGH G VH FVH VGVH FM
A, GH VGVH VGVH VGVH VGM
A, VGH MG,VH GVH GVH GM
R 3-6 RFH A, e ENME B A AL
C, C, C, C, C,
A G VH MGVH GH G VH F,MH
A, GVH VGVH VGH VGVH  MGMH
A, GVH GVH MGH  VGVH GMH
F3-T RFH A,y k6 R NME B A AR
o C, C, C, C,
A MG,MH FVH GH VGVH F,MH
A, MG,MH VGVH GH VGVH GMH
A, F,MH VGVH VGH MG,VH MG,MH

BB LA SCER[1L7]H 45 B iR (L3R 3-8 & 3-9), ¥R 3-5-3FK 3-7
HAE & O B = AR, el s B EIE AR 3-10-3 3-12:

% 3-8 MENMESIES /A

JEH 2 (VP) [0,0,1]
#(P) [0,1,3]
72 (MP) [1,3,5]
—f(F) [3,5.7]
B HF(MG) [5,7,9]
17(G) [7,9,10]
EHIF(VG) [9,10,10]
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& 3-9 MR AREMIE

JEHAR(VL) [0,0,0.1]

k(L) [0,0.1,0.3]
BAK(ML) [0.1,0.3,0.5]
HIZE (M) [0.3,0.5,0.7]
B E(MH) [0.5,0.7,0.9]
H(H) [0.7,0.9,1.0]
JEH = (VH) [0.9,1.0,1.0]

& 3710 FRFH d dA0)E 69 £ WA

C, C, C, C, C.
A <[5,7,9]; <[7,9,10]; <[3,5,7]; <[9,10,10]; <[3,5,7];
[0.7,0.9,1.0]> [0.9,1.0,1.0]> [0.9,1.0,1.0]> [0.9,1.0,1.0]> [0.3,0.5,0.7]>
A, <[7,910]; <[9,10,10]; <[9,10,10]; <[9,10,10]; <[9,10,10];
[0.7,0.9,1.0]> [0.9,1.0,1.0]> [0.9,1.0,1.0]> [0.9,1.0,1.0]> [0.3,0.5,0.7]>
A, <[9,10,10]; <[5,7,9]; <[7,9,10]; <[7,9,10]; <[7,9,10];
[0.7,0.9,1.0]> [0.9,1.0,1.0]> [0.9,1.0,1.0]> [0.9,1.0,1.0]> [0.3,0.5,0.7]>
& 3-11 RF A d, 46405 6 A NG
C, C, C, C, C,
A <[7,9,10]; <[5,7,9]; <[7,9,10]; <[7,9,10]; <[3,5,7];
[0.9,1.0,1.0]> [0.9,1.0,1.0]> [0.7,0.9,1.0]> [0.9,1.0,1.0]> [0.5,0.7,0.9]>
A, <[7,9,10]; <[9,10,10; <[9,10,10]; <[9,10,10]; <[5,7,9];
[0.9,1.0,1.0]> [0.9,1.0,1.0]> [0.7,0.9,1.0]> [0.9,1.0,1.0]> [0.5,0.7,0.9]>
A, <[7,9,10]; <[7,9,10]; <[5,7,9]; <[9,10,10]; <[7,9,10];
[0.9,1.0,1.0]> [0.9,1.0,1.0]> [0.7,09,1.0)> [0.9,10,10]> [0.5,0.7,0.9]>
k3-12 RRE d, 410 )E 49 A NME
C, C, C, C, C.
A <[5,7,9]; <[3,5,7]; <[7,9,10]; <[9,10,10]; <[3,5,7];
[050.7,09]> [09,1.0,1.0]>  [0.7,0.9,1.0]> [0.9,1.0,1.01>  [0.5,0.7,0.9]>
A2 <[5,7,9]; <[9,10,10]; <[7,9,10]; <[9,10,10]; <[7,9,10];
[050.7,09]> [0.9,1.0,1.0]>  [0.7,0.9,1.0]> [0.9,1.0,1.0]>  [0.5,0.7,0.9]>
A3 <[3,5,7]; <[9,10,10]; <[9,10,10]; <[5,7,9]; <[5,7,9];
[050.7,09]> [0.9,1.0,1.0]>  [0.7,0.9,1.0]> [0.9,1.0,1.01>  [0.5,0.7,0.9]>
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=2 VAT = W= RO DR A SR U AR DS SR T v
B 20 T AREGI R REN s Y, HARBEAHE, PRtAS 75 BEYE A o
FIFHTT 2WAA B A R e s 38 45 H I DR SRFE REREAT B2 45, 19 31256 T 3056 [ W,

#* 3-13:
& 3-13 s kR kR
C, C, C, C, C,
A <[3.434.645 <[3.364.71, <[354,4.85 <[5.61656. <[1.27,2.122
65];[0.72,0.88 5.83]; 63]; 73]; .97];[0.43,0.6
0.97]> [09,11]> [0.74,0921] [0.9,11]> 3,0.83]>
>
A, <[3835045 <[6.056.73, <[5.216.056 <[6.056.73,6 <[2.97,3.67,4
85];[0.71,0.88 6.73];[0.9,1, .26];[0.77,0.9 731 1];[0.42,0.62
0.97]> 11> 31]> [0.9,1,1]> 0.82]>
A, <[3.834.845. <[471583, <[4.385426 <[4.715836 <[2.683.534
45];[0.73,0.89 6.5];0.9,1,1 .05];[0.77,0.9 5]; 1];[0.43,0.63
,0.98]> > 31]> [0.9,1,1]> ,0.83]>
BB 3T E A MENE R/ R EOEHE T, A TT20WA B 805 %
ARG B, 0 REBCRI T
£ 3-14 iy d sk
o C, C, C, C,
A 631 726 67.4 988 215
A, 681 1023 857 1023 359
A, 664 892 77.4 89.2  34.8

HI AR 225 7 AL S HE R (0 HER?, I TT20WA FF 11505 %% A 1Y

PEAH 2, 9:

7,=<[3.57,4.71,5.52];[0.8,0.92,0.98]>;
7,=<[4.94,5.78,6.06];[0.79,0.92,0.98]>;
7,=<[4.16,5.2,5.83];[0.79,0.93,0.98]>.

BB 4 HHSETRGA
S(2,)=67;S(2,) =81.6; S(2,) =73.9.

BB, TR

XL RECEATHET: S(2,)>S(2,)>S(Z) »
ARG RS T R W EREE , 2P SR R & v DML ) 72 R FE AR Z2 50K
in ﬁ%*?&&%ﬁ?ﬁﬂ%?@%ﬁ%%%, SEMGE LSO

A F > R AR ZE

PEAE Z, 110 70 2R
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3.5 KE/NE

KREE LML) OWA 515 N R = Mi e s (5 RO %, BE
OWA B7 MM Y BT, & X7 M =AM Na e85 1
(TT20WA H7) SR BT K ENTRIFES J&, FFeh B e A SCHe 1) — 8 =
R TS5 T

BEJG, 45 X SEFIVE BT AR EY R, = B = ARIA AU L P35
T(TT20WG 57)5%, VUit T eI, FE1ie 715 B O A B S
B A = AR R T E T (TT2PA PS5 7, DUIIRIE A e sk (s Bk
FAARFRRIET, @ dE N st 5 BELS R, &G, A Amiesmn—
SLBT PR T 2 NS, 4 H X e BT 22 HE U R SR 7 R R LA
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FHNE ET A= AEWHa S ENRRG A

g BT, BUECS TIF T R = MBS BRI X
S TR AT Y 2 = AR BOR A 1R 22 HE U DR SISO AT fE . AR R 22608
Bl AR AT =R R = AR RN 2 HE N R T 7k SRR
= SRR 22 R ) e 77 vk . BT M SR 1) 28 = A AR 22 vHE U e S 7 v R
TR AR RN A = AR 2 I R SR

LSRR R R, HE IR R AR, (H A B L VE 0t 5T 2 v
RHTTE, T LT FUAENI B e 75 BB, AT K = Ah ok ST iR Rk
AENALE R AN O T AEA T T B 7k S IS Ir) AR BT, AN B AR 2 — 5
20 H SR R SRS (R 7 4 » DACRRE VHE IO R 2R SR 300 S i i (a5 . 3 o (R ¢ a1
T 326 35 1) ) 2 A DA i P AR B R R SR IR ) 1)

4.1 WIBRRIEENENFE

PUSEATE o, 2% TR SRS S AR S L e A 2, PR A AT DAL DA TR 21 >
RAME L IR FREHHIER B, o8 17— MERABHRR 1. g
WAL | 2 WA A S A1 S AL BAIT 9T, A7 v 4 HH R SR AR 1) D7 32

411 ZERERBS KX

RIS B T A T SRR RS, HH SR AR R
A, AERCTT I A DAZI i R SR AR SRR, 2 BRI S, RS 4
PR 1 76 oA S ) 100 3% R PR BRI X — ofE U SE s e v, 5 I
5, NS RIS, w5 TR ZEERRR, AT HE U N AZ A T T
REOBLE, AB, an RIEHE N g FEAR D B, 84 AIHONS s S it N
R, NAZIR RN . RIS Y DA 5 2 5548 DU ) 2 A

} BV L ,M R SHI il'_ 2 i"vI i'R
TR, IR, o 1R ROy AT F T oy

m -+ 20 + 4t
AR IR, S8 F A SN C 2 R R Hw, = Y A A

J=@--n) o REAVED, R A = AR Dy = AR, X A A o DU
HAMFMBE, FOVENMsEREAGE AR, &R mlsa s 7
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—ZHIRAIEN .
AR LA, TR DU E A i A TR B2 SR AR U BRI R K . BT
LA, SRR A DU (10 1) P A SR AR S A R 1) e DIE A «

n nm oty M R
maxw(ﬂ):zﬁjwjzzzﬂu + /uu +/u|j ﬁj

=1 i=1 4
Zﬂ -1
B, zo,le ..... n
N AR A, VEh kg B H R
S 2uM 4yl n
L(B, 1) = zzﬂu + ﬂu + L4 ﬂ,"'%ﬂ(Zﬁf 1)
j=1 i=1 j=1

oL _ i /uij + 2/uij +/uij

+A8,=0
Kim S, 4 O ——

oL 2
a—;ﬂj 1=0
Zm:/’lilj-—i—zﬂiljvl +,U|JR
SRR f; = —— ;‘ — . =)
nom ot 2uM oy f
\/Z[Z /,l” /jj :uu ]2
j=1 i=l
ot FaRgE B — A AR, RO T T e
B = nﬂ"*, j=@-n);
2/
HH A5 2
i/uilj_ +2ﬂi=vl +ﬂi?
p= i +;‘ﬂ o J=@n (D)
ZZ ij ij ij

j=1 i=1

G SR PR TR e R AV DU AL 6, S BRATT AT UK B A AN =
MALE AT &, FRESHENE. 256073

77; :x}ﬂd X0y ;

XF H A — A B
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33
1, ZK—M’ d= (1, k, (4-2)
Z\}ﬂd X Oy
d=1

Rl 0, AR SR R = AR B oy = R, I TR SR BT A A HE DU
AMFEFEREE. XK, B, =1/k,d =1k, HEMBEAKE T 3 WALE, X
P L LR AR (R 451 o

2T IFT DAY F 2SR AR R SR ) v 1) R S8 AL o S R 3R TR SR 0
FIWT WS RERE, 35 RS d 2 HE 0 S R e o 25 PR O SR ORI R 3
Hd XX RS A 2 R RN, NS, IBAREE d Mz TR
PR, DA I LR 5 2GS 1 R

L(d)

T e d e T R R oy 2

R(d)

M (d)
+2:uij + L4 LAl

4

JREGHR, FmRBOBR . REE d MLRERERLE:

L(d) M (d) R(d)
M & Ly 2+
W, =2 = d=Gk)-

i=1 j=1

REl i, R R = RO SOy = MBI, X A R R LA A
[l R PR SR, PR AT T 1 5 W RO £ R P A R 1, i T ) e 00 At P
RS TR —SRIEN

WRE DL o3, ok SR IO RLEL NS BT DS (1 25 5 SRR R BB
Ko PTEL, KA A DU ) 1] A% AL SR AN SRR (1 B LA

k Kk m n L(d) M (d) R(d)
M+ 25 + g
max W (8) =" W, =>" > > = P
) d=1 d=1 i=1 j=1
st. D pi=1
B,>0d=1..k

NSRRI B H s, 4

k m n L(d) M (d) R(d) K
2+ 1
TTRRD 3 ) Ja ke RLZ INE PF) S R
d=1 i=l j=1 a1
oL m /Jil'_(d)"'zﬂiM(d)"'ﬂiB(d)
L _$3uT BT

. SN B, T

REFH, Ho P T
oL
oy po1=0
oA dz; ’
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S 2
S A=l =AYy P i=l j= 4
KRG EAE By = - , d=@-,k);

L(d)+2ﬂi;}4(d)+ﬂiR(d)

(B S

d=1 i=1 j=1

X IR R A — AR EE, BT 40 R e

B, =kL, d=(@-,K);

> B
d=1
HH A 2

mon (d) d( d ()

o5 2

bt L 4

ﬂ _ i=1 j=1 , d = (1,,k) . (4_3)
d Zklzm: luilj_(d) + zﬂi;vl @ +ﬂi?(d)
d=1 i1 4

FIRER, A0 R SR A P 5 A B R HE I AL 6, , AR AFRATA LK %5
RBCEA M EHATE &, BRESEPMNE. 45577000

77; :\fﬂd X0y ;

xf H A — Ak 3

Ny = k77d , d=(--,k):

an
d=1
133
My =% Fu x4, d= (1 k,. (4-4)
Z By %64

S A S B4R T A
4.1.2 $SERUE &

REEAUETHE 7R IR RE B IREE M —2, A D={d,d,, ....d.}
FoRSCREE, F={f,f, ... f}FRRRHESE, RHE f £ 30R d, d s B CEORR
RFIETUANA (Term Frequency), I ATR(f,d;), H— RG]

TF(f,,d;)
max, TF(f,,d;)

4 DF(f) R 3CA4E D & A HFAE f, B SCRY S 88, 300 SCRY A3 2R (Inverse
Document Frequency) & X i F -

tf(f,d,)=
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IDF(f;)=(log

)
DF(f;)
M 2 SRR SR . IDF R 5 3 22 B U7 SR ot I 45
SN, TR TF x IDF JCH BB, Flw, 05, AR
TF(f,.d)) m

x(log———
max, TF(f,.d;) DF(f,)

BRI FE R BUE I P 5 T 2K Rk £ ES0R d | A B A 4
FliE, A MRHIE R BE R SR I N 2R, BUERRR, [FIR, & A RHIE f 13C
RUEE D, T2 R BHZREE X 20 AR AL ST () B 0B, BUEBRK, N 7B T7
T4, 272K P I AR

VR AR 7 3 B 7 T R AR FH 281) 22 7 U e SR A, 152 R SR 1Rl A m A
T, nANEN], SEETHRAERUE 7 VA BAR, [RII 2R 20 = ABO A RE A,
R THE 2 RPN 7 T A Il . U j 7207 b SR BEROR, T4 v Bk e
RINZ T MR R, BCEBOR, FIR, S5 RAMEN j TRX 2R, IBasR
AIZAE N X 43 7 R RE ST lsm, BUE B, BRI R SCHE A R TH 57 vk 40 R -

w2 MM P koA B o2 — 4 = A = BRI
d=fa, b, gl A 4 BAMERETHEARWT:

@ :(/uilj_+2/ui;vl +/’lin)Xz(| & —ay |+|b|j _bkj |+|Cij —Cy );
k=1

w, =tf (f,d,)x IDF(f,)=

)

HEN j IR E A2 -
a): :Z((luilj_ +2/ui:'vl +ﬂi?)XZ(| & — |+|bij _bkj |+|Cij —Cy N);
i1 k=1

H—EE, HI4

C()J = na)j ’
2.9
-1
HH A5 2
Z((ﬂijL +2/ui:'V| +#in)xZ(| &; — 4y |+ b.j _bkj |+|Cij —Cy )
a)j = i:1m k:lm (4'5)
Z(Z((M:— +2ﬂi;vl +ﬂin)XZ(| a; —a | +]b; —by [+]c; —¢, 1))

=1 i=l k=1

ETTR AR S AE B R 5 %, 8 B VAT DUME AR R BCELE B
FAR N e FER, BT, DUNMRFINET RS A B E ORI, 4 1A
RFBCERIZER, MRS ik TRk L, TR BRI AR
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42 BETREN"E = MEMZENRRKSGE

4.2.1 [EERHA

FE—SESL PR R I A, B — LR A B VR A RE 58 4 OV R B RE
ik, PRt BEFEZ TSR, BRIk IRmM TR A m A
7R A={AA,... A}, n D EHEN C={C,C,,....C}, #E N K &E

w=(o,0,a,) » @e[01], Y o=1. REHFEREX =(%)par &L=
i=1

FBRIEL, Rk BT %

422 RERTE

BB, L B URFEIEPE X = (%)) e T A BTG AL PRI A=(§)) e » FEHF
a:<[6‘1j! aizj’ aS;,] ;:[‘LijﬂMij,UR ij}"

X —min x;
KRG RUEN: af = L = k=123s=L,M,R.
max x; —min x; i i
max x; — X;
XETRATIEN: af =—— ooy =pk=1235=L,M,R

m?x Xs—minx; =
B2 W AR A EAR T 2 AT AR FORAE T SR A
RIS AT R AP RLLEL, A BT REFEFERE P =[Py ]y » AT B E—HEN
AR AR T 58 A AR SRR S A
B3 RS R B E S A BRME R,

Si =Zn:coj(ﬁtj— A/ (A5 A (4-6)
Rizmjam[j A-A,) AN A (4-7)

o; TN | AUEN BT, SN I BE AR KRR, R LN I A Sl 184
N

B 4 ARAETTREE AR LSS, R/ ME S™ R KB S, » A2 25l
oA B KR B N EAE s RIS AT REFE A LG R B/ ME R R K
ER., AR 53 AN 8 bk de /N R B K (AL

PR S: TS MEER/N, RAERE/N, 7RI, FEHEAETRET =(S,R),
P RT. =(S.,R) « BRTREF I ERRNT, =(S,,R) N, HHix
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PR MR 7 REFE R T RELT,, -, T, T T.}»
ﬁ%&ﬁﬁ%ﬁ%ﬁﬁﬁ%@%%%@%ﬁﬁwﬁﬁﬁéﬂ%hwm@,
WEAXN:
2-d(S,,8,)-d(R,.R,)
pg 2
Hrd(p,q) Es p,qlE I ZERH.
BB BAHEB=[b, .., FHMALERTEN 1 A EEHEEAL, R

b

(4-8)

HEH ARSI %5 B B, NRRH B SMMERE, 2hetiiTin Fizg

=

(m+2)(m+1)

1) BHERE B =D, ] T HITCER LB K I T N LB b by 2
2) Wby, <A<1, W&FRIATIAHMGB, , DXy ZaAT A%,
3) HLb%, <A<l , K& RHATIAK: LUK
B HEARTT T RN —RMARMTT R, R FERA 2 AT R 5 A
TTRER—FE, MM AR RS AT R T R — RN R
# B2z B, ANRBMISEMAERE, BTN EAIEH:
B>B’=BoB>B'=B%B*>..... > B* =B*.B"

EAAEIERES K, (H15 B™ =B, W B* REIWISE M AERE, ilid B HEATBOR
KK, HE LR 1-30, BRMLEREN TN ERRERERIML R .

4.2.3 BHloHR

LRI IR RS — DR e AR . E VRS R i BB R R
B, BV RR EER— T, X2 R 9IS A 25 F B R it
(e SR, HRSS R ES e MR =R B2 A SO A B XA )
PR RPN AR, X ek ) 3 )0 . FMREEAR(Cr)~ FARAEN(C) 3R
1FIELVERITE DL(Ca) 02 TREIEIL(Ca)s V5 G4 HIIEHL(Cs). A 3 A4
AL LA, A, A}, BI85 T FH e HfEN AL E »=(0.23,0.21,0.16,0.25,0.15),
EF U0 #1007 N MR E, — B = AE A T R o [ab,c] R
ANAEMIME A b B AT RedE i K Bk s B T [a,clVa Bl N, SR8 RS Ron
SF EH BN BAE KPR 1™ ] BEME B R HL sy B T [, 1R 1 SE A
HARWER 4-1, Wk i AR I R R
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SN ST R = AR RO 2 HE I BRSO

k 4-1 FERENMA

C, C, C, C, C.

A <[5,7,9]; <[9,10,10]; <[7910];  <[7.910];] 0.  <[7,8,10];
[07,0910]>  [050.7,08> [05071]>  91010]>  [0.7,0.8,0.9]>

A, <[7,9,10]; <[7,910];  <[9,10,10];[0. <[9,10,10];[0.  <[9,10,10];
[0.6,0.8,0.9]> [05081]>  607,08>  80910>  [04,060.7]>

A, <[5,7,9]; <[5,7,9]; <[7,9,10]; <[5,7,9]; <[7,9,10];

[0.4,0.9,1.0]> [07,091]>  [0.6091]> [0.6,081]>  [0.6,0.7,0.8]>
BB L T ARBEGI R EN AR, HARFEARR, AR EAL;
B 2. RAETTREEAXNBH LR, BRI TREEAERE P, T3 B — ik

N R RF T BEAR T SR X 6 BRAR T R

F A2 THEARK S 4

c, C, C, C, C

P(A;>A;) 027 0.37 0.17 037 1
P(A;>A;3) 066 0.72 004 1 0.71

P(A;>A;) 093 073 012 1 0.11
A" A A A A A
A A As AL Ar A
W 3: TR R I T R E S, A B E R,
AR ARG S, 73 A
S, =<[-0.88,0.37,1.03];[0.14,0.26,0.35]>;
S,=<[-0.92,-0.01,0.51];[0.04,0.07,0.10]>;
S, =<[-0.79,0.93,1.30];[0.22,0.42,0.56]>.
ASEARME R, 43 0N
R,=<[-0.09,0.23,0.23];[0.33,0.71,0.89]>;
R, =<[-0.05,0,0.05];[0.57,0.77,1]>;
R,=<[0, 0.25,0.25];[0.51,0.74,1]>.
BB A R TREE AN AR S, I /AME S™ (AR A oK) Al
KAE S, (FEEAAM RN VLR F R/ AMER™ (/) Fl i KAE
R, (A aet im0

K 4-3 S 9 TRUE A
P(S:>S;) P(S:>S3) P(S:>S3) s Sx
0.72 0.22 0 S, S3
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% 4-4 RTHER
P(R>R,) P(Ri>Rs) P(R>R;) R’ R«

1 0.504 0 R, Ry
BEES: HETENT =(S,,R,), NEMETET. =(S,,R) . KIRTEEFH
TTRFRNT, = (S, R) KB, I IX MR T IR T SRS 258 77
REL,T,TT T}
BB 6: THEWTT eI R R K.
& 4-5 FrE AR &

*

T, T, T3 T T«

T, 1 087 0.86 0.87 0.88
T, 087 1 074 1 0.76
T, 086 0.74 1 0.74 0.98
T 087 1 074 1 076

T~ 0.88 0.76 0.98 0.76 1
BT DK A5 PIXML ERIuEN L B E A, BIJLAS

H AR FRIE . BURIE B2, SRABUNBCRE T (A v):
1 087 086 087 088][ 1 087 086 0.87 0.88]
087 1 074 1 076(|087 1 074 1 076
B?=[086 074 1 074 098|086 074 1 074 098
087 1 074 1 076|087 1 074 1 076
1088 0.76 098 076 1 | |0.88 0.76 0.98 076 1

1 0.87 0.88 0.87 0.88]
087 1 08 1 087
=088 086 1 0.86 0.98
087 1 08 1 087
10.88 087 098 087 1

B? =B, KIL4ks ki
B*=B’0B’

1 0.87 088 087 0.88] [ 1 0.87 0.88 0.87 0.88]
087 1 08 1 087|087 1 08 1 0.87
=088 08 1 086 098|-/0.88 086 1 0.86 0.98
087 1 08 1 087|087 1 08 1 0.87
10.88 087 098 087 1 | |0.88 087 098 087 1
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VU&= B 2 U R 3T i

1 0.87 0.88 0.87
087 1 087 1
=088 087 1 087
087 1 087 1
10.88 0.87 0.98 0.87

1 087
087 1
B®=B*-B*=|0.88 0.87
087 1
10.88 0.87

1 087
087 1
-1 0.88 0.87
087 1
(0.88 0.87

0.88 |
0.87
0.98
0.87
1 _
0.88 0.87 0.88]
087 1 0.87
1 087 0.98
087 1 0.87
098 087 1 |
0.88 0.87 0.88]
087 1 0.87
1 087 0.98
087 1 0.87
098 087 1 |

B®=B*, DKt B 2B SR
M\ B H RS TC 3R HEAT AR 2R 26«

1 B 098<A<1, 15:

1%1ZK¥, b, =b, =1, ¥ T, T

X 4 2

[os
~
Il
O O O O =

O O+ O
o O +» O O
O O+ O

*

N—

= O O O O

ANk,

1 0.87 0.88 0.87

087 1 087 1
088 087 1 0.87
087 1 087 1
0.88 0.87 0.98 0.87

HARTTRSHE K,

T ={T1}U{I—21T*}U{T3}U{T*} 5

2 H10.88<1<0.98

B, =

O O O O B+

O b O — O
O »r O O
O +—» O

0

o O O

1

0.88 |

0.87

0.98

0.87
1

35

)

%K, b,=b,=1, b, =b,=1, ¥ T, TIHN 3K, T3 TN,
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HRpTREEN K, L3 2k
T :{Tl}U{Tz’T*}U{Ts’T*};
3 HX0.87<1<0.88

[os ]

~

Il
P O Lk O K
O B O -k O
o - O
O B O - O
= =T

KT by =by =1, by =hy =by =by =by =by =1, T T, TI
% T1 T3 T*Jﬂjj %’ /\73\52127’(‘

T :{TlvT3'T*}U{T2’T*}

4 Bl0<1<0.87
1111 1]
11111
B,=l1 1111
11111
11111

1z K, T’Iﬂ‘ T.,T,, T3, T T*Eljj K, o1k
T ={Tl’T2’T3’T ,T*}

T, G EHBETRT HR—K, Bk, T, hmirs, MigHEHENE A, .
4.3 ETREECH "R = MM ENRR A

XA 2 HE I RS R R, AR RS AT R SR E HELLE TR R T RIS, =
BUrRHRE X T B CRRFAT NI E O, A TR R F G R R Ab T
Z, ¥ B ORI T R F AN T AT HORL PR eRs th SR WA e B Al T SR
BRI AZ B 5 HHE 2 RS BT S R S E P BAAICVEE, T2 )5
MR iR IO POBAR I 2 AT SCRR[120]48 H, JEMER AR A AR Pl
TR ARG 2 -

JE AR REL TEAT A T, AT B QB IR B m A R A1
JEtETE % . ik, A/NTEREE R Y 2RO 2 ME U P s iR, SR TR
MLV i) BRI 2 HE M RT3 7%, JFtAT 1 SEl ot

ZE U 2 e FOH B0 O PRS2 AT, U R ORI I %

60



Bl - 2267 1 3 FIE T R = A RO RO 2 HE N T ik

FRMARR TR TR, (HAERLS MR LB IR, FL b, MIWHES
B B RIS RS A R SR AR AT HR, IR B CRRSREIR B R, &=
ERE, FFE, WEoRE CEBMA RN, a1 CAPISoa i s
{privg 2 8

JEMGER RIS 12Ohg RS N CRRE BB O RGN B N AR LS R A
KA, RIEFHFR 7S B FT AREARREDT Allais 1712+ Ellsberg #71£
(it SR 2% 7 U2, EMEEIA Y, WRSR A IR TT ST B 0 Xk P A B
BLAE 2 HT T 7 S R RHE, AR e Al 7 RO BT R B
HHE.

4.3.1 BRIk

FE— LS SR PSR ) R, Gnde 2 S5 1l R rh, o DU A3 A 0 DA UK 1 A
B g, BRI —#70vh, JRATH 3 = A B HOR R e 1X 2K 2 i
MRS e [FI, XRE A — A, R LR, M DL S o 3R
BN NH TR R RZE, WL R R 5 1h ORI 22, NSRS A =,
RIAR A 0 BEKs 5 5 1) Jo Mg TR B A % LRk, 1581 — M S L IS5 R,
b JE Y o

WAMMNHEA={A,A,... A}, nPMREHENC={C,C,,....C}, HENI

Ea):(a)l,a)z,-n,a)n)T, w €[0,1], Zn:a)i=1o RS X R Xy 2
i=1

ARG Wk R TR

432 RRILE

AT B R, T R R e R
BB L BRI X = (%) e TG AL B IEBE A= (&), FH

5‘:<[6‘1j’ aizj’ as;]] ;:[‘Lij/r‘Mij,UR i

X —min x;
XT R BEN: af = — o =pk=1235=L,M,R.
mjaX Xij - mjln Xij ! !
max x; — X;
KT RATIHEN]: af =— =5 k=1235=L,M,R

max x. —min x;
F i

BB 2. W RRITEA -
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HRAR TTREFE A SO L, 75 B0 T A AR B =[Py ], » N TIA B — N
FHRARTTE A, -
B3 R R R IR EY, ARG R, .

X* ,X=0

Tversky™™* 121ea J th — AN P32 AT OO B3 o(x) = ;
-0(-x)?,x<0

A x Ronleamd, R 20 e/ 307 A8 S0 AT BLE AL D o(x) = x“ s
O<a<l, aBi/), FoRRFHBGE R T R REE.

Ja MR IA N, YRSk e B T7 S I AS 21 i 2R 8 BE ALFE 24 /i izt 77 2817 oK
PIRE, AR LR HAR T R H O H TR B 5 HE . NTIFER SR G
WA A CFNE R TR, WRERIETT R, SPFAERA LRI T MY Bt
9% % . Quiggint™®® 45 i vk FH X 7 % x Bk Rk B BB
V =o(x)+r(x)-o(x)) » Hd, xo=max{x|i=12--,m}, o(x)=HHERE
r(x) 2 EHEE M, XE, r()<0, Hr(x)=01, FRREZLD T B
%, BERAENW, FEMENO0, Hr(X) <0, FRREEREIRL TR, r(X)
FRIZE XA | r(X) | 2o Ja 1 R » PRI A4 16 75 SRAE B UE U T RO v, A HHEL R,
I3

V,=a“ (4-9)
(4-10)
Hoa,* —a,” AHEN j U077 RGBT RIOKIZEE, a, A X FTE

M,V BRI, R, BRI MK
BB 4. RIS RN T AR R SRR T, . 7B SRR R

f = ITI—I] ]mxn 3
T,=V:0R (4-11)

JEE 0 Rom RAE X JE IR E, 0> 0.

SR T <T.
iEE% 5: Ex,ﬁﬁ}?‘@ﬁ P(Tsjthj):{](_)TsJ ><-|-tJ H
v L 1

s =

BB 6: WA R AMTTE A K EERRERR PR OT,T,):
H(Ts'Tt) = ia)j P(Tsj ’th ) (4-12)

| H(TI,TS) = Zn:a)jP(th !Tsj) =1—H(T5,Tt)
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BB J7% A AL IR TR E SO

m

®(A)=Y T, T, (-13)
®(A)=Y T, T, (+-19)

O (A) FI D (A) 4 BIFE7 T 58 A ML 53 417 SR e 7 St FO R R
I A 10
DA)=D" B ID A (4-15)
BB IR A KRBT KNI R

4.3.3 EH o

SR AL A R ) 5 — 2D R E IR AR . AE VP SRS PR R I, &
FIVPAN AR T B — T T, 3 72 AL AN B 25 R A6 e $2 A4t 1) 52 B 5
P, HRSS PR R R AR B B, PR AR S8 & SR (L A RN (R R PR
PRI, XLEAEN 73 . MRELAR(Cr) IMRAENCY) SRAGH VIR TE L
(Ca). RATEANEI(Ca)s 15 RABHIEDHL(Cs). DA 3 AL EMENET{A, A, AL
B % 0 HENALE N 0=(0.23,0.21,0.16,0.25,0.15), & R LA+ #1370 107
G HVPNME, 8 = ARIEUR G5 [a,b,cl R #EIME A b (AT BEME & K
H e ahia BT [a,clVaFE 1, S8 FEH 4 2 Ho B & PR S LK w™ )
AT Re M i K B sh VG AL T [, pR 1VE I A (W3R 4-6), ik H B AR R LRI RS

£ 46 A ENE

C, C, C, C, C,
A <[5,7,91; <[9,10,10;[0.  <[7,9,10]; <[7,9,10]; <[7,8,10];
[0.7,0.9,1.0]> 507,08]>  [050.71]>  [09,1010>  [0.7,0.80.9]>
A, <[7.9,10]; <[7,910];  <[9,10,10]:[0.  <[9,10,0];  <[9,10,10];[ O.
[06,0809]>  [05081]>  607,08>  [0.809.10]> 4,0.6,0.7]>
A, <[5,7,9; <[579];  <[7.9,10];[ 0 <[5,7,9]; <[7,9,10];
[04,091.0]>  [0.7,0.9,1]> 6,0.9,1]> [0.6,0.8,1]> [0.6,0.7,0.8]>

SB|L: H TR RN A R, AR, H AR
B 2. W 2.2.4 TR REE ARIAT R LR, B REEAEREP
M5 24— HEN R B R 5 5% 5
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2 4-T THEBFHK T £ 4
cCC C, C C, C
P(A>A;) 027 037 017 037 1

P(Ai>A3) 066 072 004 1 071
P(A;>A3) 093 073 012 1 011
A* Az A2 A3 A2 Al

]

BB, 3. IMER &L ROBAEY, FEHER, , HERH =&t

M S REOORAE, BT AT OB RO R AE AT A ER S R R — U,
AR A AT B o LIS, R HE SCHR[124] 8 o = 0.88 5

& 4-8 AL

o C, C, C, C,
A <[4125546. <[6.917.59,7. <[5.54,6.91,7. <[5.54,6.91,7. <[5.54,6.237.
91];[0.73,0.91 59];[0.54,0.73 59];[0.54,0.73 59];[0.91,1,1] 59];[0.73,0.82

11> ,0.82]> 1> > ,0.91]>
A, <[5.54,6.917. <[5546.917. <[6.91,7.59,7. <[6.91,7.59,7. <[6.91,7.59,7.
59];[0.64,0.82 59];[0.54,0.82 59];[0.64,0.73 59];[0.82,0.91 59];[0.45,0.64

,0.91]> 1> ,0.82]> 1> ,0.73]>
A, <[4125546. <[4.125546. <[5.546.91,7. <[4.12,554,6. <[5.54,6.917.
91];[0.45,0.91 91];[0.73,0.91 59];[0.64,0.91 91];[0.64,0.82 59];[0.64,0.73

11> 1> 1> 11> ,0.82]>

% 4-9 Bk

o C, C, C, C,
A <[-141373. <[2-07,067] <[-2,02];[059 <[-0.7,0.67,2]; <[-2,0,2];[0.73
46];[0.68,0.86, ;[0.54,0.77,09  ,0.82,1]>  [0.86,0.951]> ,0.82,0.91]>

0.95]> 1]>

A, <[-2,02];0.64 <[-2,0,2];/054 <[-2,-0.7,0.67] <[-0.7,00.7};[ <[-2-1.4,0.67]
,0.82,0.91]> 0.821]>  ;[0.64,0.82,0.9 0.82,091,1]> ;[0.58,0.72,0.8

1]> 1]>
A, <[-141373. <[-14,1373. <[-2,0.2];[0.64 <[0,2,3.46];[0. <[-2,-0.7,2];[0
46];[0.55,0.86, 46];[0.63,0.86,  ,0.91,1]> 74,0.871]>  .68,0.77,0.87]

0.95]> 11> >

JEMHE AP TT R, X B RAE ik (077 KRR IURE, H
RFH ARG A TT RAEE B RS, BRIV r £ 4, RAE e
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BAT R, Frie s SRR I Ol S 1 i KT AE, X 1 o M e = 1Y
AEREMES, RRERZE, HIO R

BB A HEA T RAERWEN AR S RN ET, , RS, A
Xt AR 3% Bl LN 32 1 JE HE R B 75 NIRRT E R R, Blo=1;

% 4-10 BB AAE

C, C, C, C, C.
<[0.66,4.17, <[6.24,8.26, <[3.5,6.9,9. <[3.5,6.24,8 <[3.5,6.23,9
8.29]; 9.63]; 6]; .26]; .63];
[0.72,0.9,0.9 [0.54,0.74,0. [0.55,0.74,1 [0.9,0.99,1] [0.73,0.82,0.
9> 83]> 1> > 91]>
<[35,6.91,9 <[3.56.919 <[6.24,8.26, <[6.24,7.59, <[6.24,8.94,
.63]; .63]; 9.63]; 8.26]; 9.63];
[0.64,0.82,0. [0.54,0.82,1 [0.64,0.74,0. [0.82,0.91,1 [0.47,0.65,0.
91]> > 83]> > 741>
<[0.66,4.17, <[0.66,4.17, <[3.5,6.9,9. <[0.66,3.5,6 <[3.5,7.59,9
8.29]; 8.29]; 6]; 91]; .63];
[047,09,0. [0.7,09,1]> [0.64,091,1 [0.67,0.84,1 [0.65,0.74,0.
99]> 1> 1> 83]>

Felth, S AE R VF AR EUTER, R ik i 77 AT
AT RER I H B IEL, TSR 2% B Ok 7 B4 RS 7 £ &AL
TEOLREAT UL, XN, BRIZTT RN RIEF R TR, (HRREHEH TR
AR BN T7 MR AR a5 M, A I B0 7 SRS B e s 4 el T
Fride 75 S R IR B 15 26
RS EI P RS BT RERERR, i TR T R AR BT R
F4-11 TR

c, C, C C, C,

P(Ai>A;) 022 061 0.26 0.23 049

0.51

P(A>A;) 054 094 036 1
P(A>A;) 0.83 077 054 1
¥ 4-12 B £

0.52

cC, C, C, C C.
PALA) O 1 0 0 O
PALA) 1 1 0 1 1
PA2A) 1 1 1 1 1
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B 6: MR TR AT E A S E R P fa (T, T,) :

T1(T,,T,) =0.21;TI(T,,T,) =0.79 ; TI(T,,T,) = 0.84;

I1(T,,T,) =0.16;; TI(T,, T,) =1; TI(T,,T,) =0.

BB, T R AMALT ERMRT AR T (A)=2.05; O(A)=2.79;

®'(A)=1.16;D (A)=1.95; @ (A)=1.21; & (A)=2.84.

Mo A IR ©(A)=0.1;D(A) =1.58;D(A,) =-1.68.

BB 8: LT R A RPN KRB T ZHE T A, - A - AU A, R 5
AR LR .

4.4 FETIR8 o r) B = MR 2 ENDR R 75 7%

4.4.1 |S)REEIR
T ZHEMRFE R, A mATTEA={A A, A}, nDPSEAEN
C={C,C,....C)}, #NNEw= (01,0, ®,)" » @e[01], > o=1. RFEH
i=1

W X = (% e %y TS FIS, S H HOOAIEA R . Rk IR
£

442 RRLE

BB, L K RFEIELE X = (%) e oA BTEAL R FHEFE A= (F))pn » FE
5-:<[q1ja aizj’ a?:,] ;l[lLij:uMij:uR ij}°

X —min x;
TR REN: af = L = k=1235s=L,M,R
ij max X3 —min Xl Qjj i ?
i ij i ij
max x; — X
X T RATIEN: af =—— T = k=1235=L,M,R.

S’ 2. 1HE éij (U ASFEHT 2R 3 Fij :
BATRLE, X% E =[a",a’ ] ORI,

a +a; a’ —af
F=3"% (2y-1
. > (2y-1) 5

O&FRBy e[01], B ERIEXAER, W& 12 ASEuaR, Fibods
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Fetrtmr Blg M-
F =@ +a’)+@2r-1@&’ -a)

FERE 41 AESBrrh, AW X X TEA AN RIS, R o o — Ul
fr T XA [ata” 1A, — NN AMESAER /N, BT T X T 5t at, AHk M,
— e N TN RAMERT T XA B e, A S A e TR X AME A TR
X IE rpEia T (@ +a”) /2 IEAME . B, A RGRP I S A AT R o A0 BR
R 750 1 X [8][90,100] N I, — 822 2 N T HUR L2 90, — s o
WKL 100, HAA N2 RA 90 2 100 Z H %, 41 95,

AT I = MR A =<[a,b, ¢ L[t 14" 11>, b =(a+¢)/2,

a =G+ ) 120 SRR LAstibR, U0 AR T DLz SRR,
R =(a,+6)6, +(27-1)(c -a)e, (4-16)

Hrrye[0,1]

(W +4") (' — )
0, =" 71 (2 -1~ 5
. 2 (Z ) >

==+

FONRJR X PO S TERR .

fRRE 4-2 —fBi%a,b,c] I LS a 1R Fte B — XAl [a,c]
R R E AR, fln, 8T B — b p)d& 8508 200£10g , Ron
= FB AU /2 [190,200,210], kAR, ALEASWARAS R —VIATHE
WA RAE IR, FEERSE 190g, AN, FHERENHEONRS
B F LA T gk, — E S 2 % — 1, TR LI L RS R ER AR B LT
Fo BN 2 L), i 210g, AR ARSI, BTN 2 2009,

LR & I, SRR A AN X R 75 B 2 R, R IX () A5 R X ]
BRI FRATASE FH PN DX [R] ) Lo &S FR b

FERFIREE A, OB Ry Sebr bl 1 s 3 B R RE S . W R Vs R
AEMR R B ), Wl kbR, HLoR SR AR HIBE A T [, c], BAEM
PR SRR TR IR MEREIE T R At a,, A, SRR 5 3 i m FA i
MESHEIRET Efte, MO RERREE 2N RIEAMERLIA T by o an s HE
e AT, BRATTAT LA G 5 A A R AR B E T

MR, 2y =1, 6, =0, FAN 20}, XGRS PR N A Wi X o] A
SR X [MH T LLE R BA, By =1 RESMKINEE . 21y =0,0, =4 R
N2, IXFRINPIRE N FI WX )RS J8 B X (R AR B R 5, Rl =0 2%
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EWRITEL . Ly N 0 FEEME] 1 &, REHFZREHLG RN, 2y=1/2,
0, = (i + ) 12= " B, =g +c)u" =20 5 IRRIR VSN HIBTIX A
HSHE G X (A FREC T [AE, BRI y =172 SR ST ERIE . Gk 2 osd#E
Hj" ‘EA‘;{P}EFE*/%% FI = ZbIILIiM o

&, 1010 A AR BB, AT LU R EC & K/

Bra =<[a,b,c [, 1" 11> M&, =<[a,,b,,¢,1;[1, 11" 151> FA

(1) HFR=2F,, MBra=4,:;

(2) %F1<F21 ﬁlz/l\él<é.zo

BB, 3: FIREFHE S A GOSN A,

SRy BEATHERS BN AN N S HEE ) BV IEFRAR AR AN
RIAENAEL,  fe/NAEJUAE £ B A BEAR RO E 26§ AU T A JUUEL

A=, F) A =(F ).

S 4. FIH TT2WAA BEF o alihE &7 RAIE . S AR AR I ZE B 48 06HE

Z A HE A R E X

B & =<[a,b,c Ll " 11> F & =<[a,,b,,¢,1;[1y, 1" 451> » FH
¢, >C,, MAXPANEIZERILIHE E N

ﬁ(é'uaz) = ﬁ(52151) =

~ L . L |z M . M |5 R 5 R
<H_%@_%q_%nhugwnghm@w@wzww@+@m@>
&)+ &)+ &) +la
IﬁuLH@M*HMI“HHW”I@HRHEEE%)
<[0,max(0,b, ~b),c, —a,J;[hes T1% 1% WRIA TR IRLA TSR ),
&)+ &) +l& &+
(az£a1<cz)
. L & L |z M 5 M |5 R ~ R
<[0,|b1—b2 |,max(cz—a1,cl _az)]’[”alnlfl +||?2"1u2 ,"al”lu;l +||?2"1u2 ’"a'l"{ll +||a~12||y2 ]>
&+ e &+ &) +la |
(3 <a,)
(4-17)
4% T RBNE . AR 2 P4 R
i =TT2WAA, (7, 7)) = Y i(F, £}, i=L120m  (418)
j=1
W =TR WARUF R0 7 Gyr 07 1,0 (419)
j=1

BB, 5 MR ANZREEIEE:
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h"+h~

R 6: AR CC LB Pt THE Ry, #hmfS 27 RHET
4.4.3 EH oA

FEFIWrRE 7 2 00 AR, AR VO AL R B — A D71, ARSIV
P72 S ORRE— B0, RS 38 m RS I m] St A mT 4E47 %, 78 B AT & 30 H I
FEF R (A ] LA, B 5 T AR i Rl ISR A 7 TR AMR— O AT 12
HEP ARG K—EEBELE RS, 1EIEFEN G DAL EA AR BN bR
HE, BLTREAE 3 MEEFER B AG =1,2,3 RIS IVEAL AR, HEsI 1 HEk T
Wro TEEEZELUTHEN: KAMMEC,, HERIEWC,, INEEMC,, gadtrirriE
C,, ENIBLE 74 0.20,0.25,0.30,0.25, #ENI AR . BAEN R VP 1S
BH M =mBREERR, R g s B LR 4-13,

R A-13 RFCE b e P R

C, C, C, C,
<[4.372,5.542,6.712 <[6.712,7.526, <[5.628,6,788, <[2.628,3.814,5.0];[
1;[0.614,0.664,0.714 8.34];[0.638,0.688,0 7.948];[0.639,0.722, 0.640,0.707,0.774]>

> .738]> 0.804]>
<[4.712,6.356,8.0];] <[6.052,6.696,7.340 <[6.288,7.458,8.628 <[3.340,4.67,6.0];[0
0.627,0.731,0.835]> ];[0.572,0.704,0.836 ];[0.611,0.723,0.835  .580,0.708,0.836]>

> >
<[5.372,6.372,7.372 <[6.372,7.228,8.084 <[5.968,7.170,8.372 <[3.628,4.602,5.576
1;[0.678,0.762,0.846  ];[0.674,0.741,0.807 ];[0.636,0.700,0.764 ];[0.697,0.764,0.831
1> 1> 1> 1>
BB 1 VOGRS RE
A 4-14 ATEALRFIEE
C, C, C, C,
<[0.342,0.572,0.  <[0.489,0.622,0.  <[0.391,0.580,0.  <[0.274,0.585,0.
801];[0.614,0.66  754];[0.638,0.68  769];[0.639,0.72  895];[0.640,0.70
4,0.714]> 8,0.738]> 2,0.804]> 7,0.774]>
<[0.369,0.662,0.  <[0.440,0.552,0. <[0.436,0.636,0.  <[0.348,0.674,1.
955];[0.627,0.73  664];[0.572,0.70  835];[0.611,0.72  000];[0.580,0.70
1,0.835]> 4,0.836]> 3,0.835]> 8,0.836]>
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A, <[0.420,0.650,0. <[0.465,0.598,0. <[0.414,0.612,0. <[0.378,0.688,0.
880]:[0.678,0.76  731];[0.674,0.74  810];[0.636,0.70  998];[0.697,0.76
2,0.846]> 1,0.807]> 0,0.764]> 4,0.831]>

BB 2: W I OSTEIR R,

AN RAECHEN N HIF AE438: 1.519,1.935,1.981; C, #EMI N F {H4)
Y. 1.710, 1.555, 1.770; C, #EN T HY F {70 79: 1.673,1.838,1.715; C, kN
T F 534 1.652,1.909,2.102,

B3 FHRIEHEME S, AL

SN IEEARSR Y AR AL AL AL A, BRI AL AL AL AL BITULER
S B 1) 1 FE AR R A" =(<[0.420,0.650,0.880];[0.678,0.762,0.846]>,

<[0.465,0.598,0.731];[0.674,0.741,0.807]>,
<[0.436,0.636,0.835];[0.611,0.723,0.835]>,
<[0.378,0.688,0.998];[0.697,0.764,0.831]>);

AR A =(<[0.342,0.572,0.801];[0.614,0.664,0.714]>,
<[0.440,0.552,0.664];[0.572,0.704,0.836]>,
<[0.391,0.580,0.769];[0.639,0.722,0.804]>,
<[0.274,0.585,0.895];[0.640,0.707,0.774]> ).

BB, 4: FIFH TT2WAA SR &5 ZHIIE . FER A 4 R R
F 4-15 BB, IR B4 £ GG E

*

A A
A <[0,0.141,0.281];[0.162  <[0,0.127,0.255];[0.15
0.377,0.592]> 6,0.360,0.565]>
A, <[0,0.131,0.262];[0.156  <[0,0.147,0.295];[0.14
0.388,0.620]> 9,0.373,0.597]>
A, <[0,0.128,0.257];[0.169  <[0,0.142,0.284];[0.16
0.391,0.613]> 3,0.378,0.592]>

WS IHHTR ANGEEIEECC, .

CC,=<[0, 0.474,0.476];[0.025,0.133,0.327]>;
CC,=<[0,0.528,0.530];[0.023,0.142,0.363]>;

CC, =<[0,0.525,0.525];[0.027,0.145,0.357]>.

BB 6: 418 2.2.3 T iid 4 R B CC, #k47HERF: CC, =0.88, CC, =1.061,

CC,=1.062, HItCC,>CC,>CC,, HEMHFN: A=A -A. mEEFEZL
EIEFET A,
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45 KREINGE

AN EAE A = RS B SRR R SRR B IR IR 22 o U R 5 1]
A 1 e 2 N TR P ROR RO 7578, SRR3R AR T AR — A = A
TSR 22 HE DU PR SR 735 R T fE M BRI 1 ) = AR 22 Y DU e SR 7 VR RN 2 T B AR
R R = RO 2 v R ST, VR IR 1 L SEIUB IR, IR ) S 3k
T IR A AT AT 2

F IS r) ) B 2 P DL R NS BB RSP, AATTRE B SR CH T 1)
REPE S H AR, M0 R = f RO B i Fid TR AR, It =R =
PSR BIOR S R PR A5 S BEAT 5 LI BT, i AR P A 5 o S A ) 22 1R I iR 5577
TR ARRATR] 22 1 U] R S ] R H ] DA S A ARSI S 55 L T RS Y SR N R SR
LA, ARTEREE R E NG =,
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FHE ET A =AaEWHRe MR

PN I R B A Ao, U5 (O SRR R A B+ Al i e zh, At ik s
TR 34 ) R ) SR A 2 BT LT B P ALAR S R VR AR TR R 11
BER, PN R R A R D B AR IZHT S R RE R, SR B R B AT AL
WIRTZ), Ttk B REEIRS, 28 77X, R 8 0T 7
FUO S B S R R B R B VAN A A s P 0, DA FE RS B B R B
R, G, FRONIE SRR BB EA R, MRS ERIES, N
V2 0T DA 053 AR A S AR Y, B R A B (AR I s % ]
Ao N TR, BIES SR ROV RO B, e 00E S By
TR = RO L B R B i B TS, PR SR A =
RO BOR B GE 5 5, BET I 18 2 G B g e 8 1)

5.1 ZREBHNEERFRRIEIFMFR

511 REMNEEFELZWEZSH

MR R B S VAl 1 SR AR R B B IR G SR ) . bR
157K SRR AR S T 2N HRA K52 S B R AT IEALRE— R
H1) M A e AR T AR OR DAL 7 A IS B vy o B ) AR A MRARHE YKL . Bala
eSO e 7 B 2 B0 VA RS IR A L R AL I TR R 00, R LA A SR,
50 R R 1SR 9% R eIt 51 3k 23 0 £k S AT AR AIE PR R 1Sl 0 I AR S it
Jabbour 253U G 7 0k UPH A B (R ABIRT AT, LUK I SE: 75 A S8 7 36 56 o4 0 A 75 8
KB RIFIFE R E518, — A e PR B 1) A w2 K IR U R ok ik
FEINER 7 THI S 38 4 1L 8 7

FESCHERH, WS D@ I W TR 2h T VPAdh £ 87 i AR AL 7 B R IR B S s 1 7
2. Enarssont™ 2Rt &, T LIEAb R 6 AOFR 4 5. Humphreys2g: 1133l
FH 051 TSI it 4 S P PRI PR B35 4 25 o B S O] FH 7, 22 G5 MUKE R 4 7 V4 ]
R N N R 30 B 5] B8 . Humphreys 28 P3A2E (1R R e 158 0d F b SR FH 20 3
RO S 8 bR SR TP A PR S 453k . Handfield 25 F AHP 7 2= 3 PEAS f1L 57 7 [ R
BESA. TuzkayaZelgh BT At A1 7 7 VR S Bk 2 M U wk 55759 . Zhang 43¢
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BT T TR = A B R s O BN R R

R T R 22 AR ER P S VAR B R A AR RO Noci ™M@ H T PRA
HER IR BESRR “Gte” HERI P> RS, Walton 51OV o H pla (I i A 555
EERRE, $RH T A EE R AL 7 1% Lee® MUt F MR FEIL AL B
JE U TR BT AR P2 A — RS R R R o LuZs i JR s T s
BEMASRIBT BEF R A BEHE I L T PP S L NI 1) 22 F AR SR T 5 1%

Humphreys %O 7 254 F1 55 ) (1 8 78 ok 5 o R A 2 0 9 787 2 15 326 S A
TRERIZ B BUTE . RE-1HFIH 1 H AT SCHR S R i e 336 10 B I RS2

P

& 5-1 SREME F R w LY aE

GAEISES

TEH

THEBOR AT HIE Bl
AR ADRHE i B3 1T

B2
P EGOUE R R T E
# B3

S E % B4

2l A YIRS BA BT A BS

orta =i B6

AN BY

I FEE . B8

HHER R R AR DL BI
W R4 B1O
R B11

A%, R B12
WRITH B13
EIRE)] Bl4

Noci (1997)**"), Lee et al. (2009)1%
Noci (1997)™*"), Min and Galle (1997)™*!, Lee et al.
(2009)1%1 Walton et al. (2006)M!

Noci (1997)"*"), Tuzkaya et al. (2009)F"), Min and Galle
(1997) Lee et al. (2009)*%! Handfield et al. (2002)*,
Humphreys et al.(2003)™%* 1% Walton et al. (2006)™%
Noci (1997)™", Tuzkaya et al. (2009)", Lee et al. (2009)**,
Humphreys et al. (2003)3% 2401
Noci (1997)™"!, Tuzkaya et al. (2009)®”, Min and Galle
(1997)H Lee et al. (2009)%! Humphreys et al. (2003)**
140]

Tuzkaya et al. (2009)®"), Lee et al. (2009)"*!, Handfield et al.
(2002)1*%]

Tuzkaya et al. (2009)®"), Lee et al. (2009)"*!, Handfield et al.
(2002)™*! Humphreys et al. (2003)1*** % Walton et al.
(2006)1*8]

Tuzkaya et al. (2009)", Lee et al. (2009)*%] Humphreys et
al. (2003)t33. 1401
Min and Galle (1997)™%

Min and Galle (1997)*44
Min and Galle (1997)™*, Handfield et al. (2002)1"**!
Handfield et al. (2002)™!, Walton et al. (2006)™%
Handfield et al. (2002)!**!
Humphreys et al.(2003)1% 147
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MFIESE A T B15 Walton et al. (2006)!*%!
v E] P A SR ITAS B16 Walton et al. (2006)!%

M 5-1 AT LU, WEWEM BRI . RS OIS A,
SR PRI SLIAE B DL R S 1 R B s I AT D 3t B R R R S
DRIZR o I T 1) P ] AT 14 g S 5% 1 U F7F 7 i £ 8 AL P

P
ey

=

'2/ N :
5

B 5-1 e HEFN T LY HEE
5.1.2 JREIENM R FEIL

ZRA LN R LR S — DR I R PR E, X R ELE I [RIBOCERER IR L Wi X
PR BE L 5 e WL DA OB WA O AR N R B SRR Bk A5 21 o £ DA I DL 934
B, BREPH AR E N, SRR E R AR, thvEe]
LA B3t L 7o 1 2 I 3B 601 0 B et ) — A, (B T AE IS8 P th VR £ AR N i IR 55 5
R BUBRR AT P RS MR, B DR ANER], AT A AR SE L KA A
G RSB 22 56 45 3 0 A HE U

BT HCr, BN RSO E R N, RGF, R, ARHRERESE
PR A 55 F T8 5 R P R R RO B3 L R g P B R R R S0 52
AEN 15 5 5880 AV 807 SRAESHE N AR ILGR 5-2 ISR —41), JFaa i
AT B I 8 5 R L (3R 5-3 ISR —51), i S (XL TR Ris i,
AR BB EA VA = MBI (3R 5-2 F13E 5-3 S A1), LA EA] 5 4 FH T 15K
ZAEN PR
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A 5-2 ENMEHIEZ A

A % (VP) [0,0,1]

Z(P) [0,1,3]

B ZE(MP) [1,3,5]

— % (F) [3,5,7]

B (MG) [5,7,9]
11(G) [7.9,10]
JEHLF(VG) [9,10,10]

K53 MRAREMIESA

JEHAR(VL) [0,0,0.1]
(L) [0,0.1,0.3]
AR (ML) [0.1,0.3,0.5]
H&E (M) [0.3,0.5,0.7]
B (MH) [0.5,0.7,0.9]
=1(H) [0.7,0.9,1.0]
e E(VH) [0.9,1.0,1.0]

= 5-4 BE AN, zzlﬁb{EDIJ/\”lJm AR FEAR (C), HEK
WMEL(C,), ZxtaTiatn i (C,) %ééﬂ,/\ﬁﬁ oL (C,), EHE X IR B R
(R 7 (Cy) » KB PR IBUEE 1) ﬁ/ﬂ(C) o TRIEN (C,), T
(C.)» KE4NA= %I (C,), T I FREE B it (cm) HESNIE (C,) » V54458 (C) »
] ILE 5-4 F 1 AN DU 492 2 2 7 e U e
E 54 GREAE R AR AN

%5 7HE E X i
C, A REOR RIPBEIRAE AR A R R BT IR R0 A R Y
858 KU HOR B N
C, AR MR RO . R AAEAA A A
AR A
C, T A ARG E IR 2 RSO Mas
C, zZ=58t4HN Ha e R . R A1 Rz Y
5L
C, EHHENHER EHEXNSCEARSUIEIAREMS T A
PR
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C,  IRMFFBIRLF 2R B S e
R

C, ZLEGTRN S6TRNGOQEENTFI 3o
15

Cq agmealll 97 IR H AT I 52 TR 334 2 Y

C, K0 P2 R THBRIR P, A TP g 4L 25 2 7Y

Co MRS A BRI JHliE. 29 25 2 Y

B USE
Cy 78 AINTIS A5 EAT 1SO 14000 i
Cp, 5 L gl A KN BRI A B T %, Raa B

REVRISAE, A HEMRI 55

52 BT A= ARMHREREHNREIEE

ASTFEAS BT T BT 80 (0 775 V28 F T DR (N P SR B R0, 3 1 3 45 Y e )
N . B AR T 12 ASCBArEN, R TR SR HENIME,
AR b 5 45 R TP (N P A S SO S HE T )1 35 2 4, IR 4R
FaT IR SR 5

P T, AR 3l 55 A E IS SR ARAR B A R R A o I
AR R RIS R I DU AR BN, i X P (N A7 i Rt 5
Bl REHI8Z BAEMNTR, B 7 FELHGRBRMRNE A, A, ATFEZ]
FOR, AT A A £ — St AT KIS 1 .

X EARIE MR N, BT 7 MR R ZEANK, I AEAEE—
Dig ke, RN A DAERCR I “OMRER” 72 0F A 5%
FORB RN R K 2 J T i e dboll, i “HBR IR A2 E 2R B H
bR, TSGR AT RET IR OGS, ISR, skZ MR IRE. [RI,
) Ay B B R RO PR, i B R B3 44 R Dy Ak i AT i
TFHR) VRS

gk BR T, SRIGN RA BAITEIX 7 RAERIR ot L, TR R
Hod “oxtn” PPN RE - DRSS AR R, IR GE, [ K
WETER R RIWN IRAE S5 Z2 5B TR BRI DL, 25 1 2 (LN p A B
WESEN, a7V HOCERE, W& 55,
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A 5-5 RMAR Lk egiE A
C, C, C, C, C, C,
A AEEZE, U B, ®Bur, EwWZE, U

G T I R R
A BB W M AR, RE
BoOEE IR W PE
AWM BRI
BB PE BB BIE R

A EEEOW EE RE W %
wEmooom 0 Ik o™\ % K
A B, W, %, % B,
B OBE Bk BRI BE %
A EELE - s RE O %
BEo om0 RIE ® dEE b
A dEEE B, o % B R
B om o kR & kb

4 E 5-5 RMARL HeyiEZ4
C7 C8 C9 ClO C11 C12
A ik R BE, M B U,

K mo BE ARER &
A by, ReE, AREL, B, W O
Bw A% OB m Ba

A B O%E BEF R B
Be K o®m RIE BE &
A BE W R B W R
e Bk R @ b
Al R BE B R %
s A s BME Bl RIE
A BB F % %
e 6 E o hs% BE b
A OEE % R
R G I U S - T
XL F E A LTI 55, Rl R B4 18 5.0.2 15 v H I e R (L3R 5-2
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M 5-3), KeeM ety R =MEMIEL, 16 5 EF O =2 = A BUs e

JU{E )4 5-6.

k. 5-6 HEAuh =R = A AEHOS 64 A

C, C, C, C, C, C,
A [001],  [7910],  [135], [5,7,9], [001],  [7.9.10],
[0.7,0.9,1.0] [0.9,1.0,1.0] [0.3,0.5,0.7] [0.7,0.9,1.0] [0.5,0.7,0.9] [0.7,0.9,1.0]
A, [135]  [7.910],  [7910],  [357], [910,10],  [135],
[0.7,09,1.0] [0.9,1.0,1.0] [0,0.1,0.3] [0.7,0.9,1.0] [0.3,0.50.7] [0.5,0.7,0.9]
A, [7910], [7910],  [57.9],  [7.910], [910,0],  [357],
[0.7,0.9,1.0] [0.7,0.9,1.0] [0.3,05,0.7] [0.5,0.7,0.9] [0.1,0.3,0.5] [0.1,0.3,0.5]
A, 001,  [7.910],  [135], [1,35],  [7.910],  [0.13],
[050.7,09] [0.7,09,1.0] [00.103] [0.7,0910] [00.103] [00.1,0.3]
A [579],  [7910],  [013], [0,1,3], [5,7,9], [3,5,7],
[0.7,0.9,1.0] [0.5,0.7,0.9] [0.1,0.3,05] [0.1,0.3,05] [0.1,0.30.5] [0,0.1,0.3]
A [91010],  [357], [1,3,5], [1,35],  [7.910],  [0.13],
[0.5,0.7,0.9] [0.7,0.9,1.0] [0.1,0.3,05] [0.7,09,1.0] [0,0,0.]] [0.3,0.5,0.7]
A [001], [5,7,9], [3,5.7], [0,1,3], [5,7,9], [3,5.7],
[05,0.7,09] [0.7,0910] [0001] [0.7,0910] [00.1,0.3] [0.30.50.7]
4k 5-6 LA A = RARMIEUS 09 A NME
C, Cq C, Cp C, C,
A <357 <[3,5,7], <[5,7,9], <[357],  <[7.910],  <[579],
[03,050.7]> [0,0.1,03]> [0.7,09,1.0]> [0.50.7,0.9]> [0.9,1.0,1.0]> [0.7,0.9,1.0]>
A, <[7910],  <[135], <[91010], <[579],  <[7.910],  <[7.9,10],
[0.5,0.7,0.9]> [0,0.1,0.3]> [0.7,0.9,1.0]> [0.1,0.3,0.5]> [0.7,0.9,1.0]> [0.5,0.7,0.9]>
A <579 <[0,1,3], <[135],  <[7.910],  <[357], <[5,7,9],
[050709]> [0,0.1,03]> [0.7,0910]> [0.1,0.305]> [0.50.7,09]> [0.7,0.9,1.0]>
A, <[135], <[3,5,7], <[3,5,7], <[357],  <[7.910],  <[357],
[0,0.1,03]> [0.3,0.50.7]> [0.1,0.3,0.5]> [0.3,05,0.7]> [0.7,0.9,1.0]> [0.3,0.5,0.7]>
A <357 <[1,3,5], <[1,3,5], <[1,3,5], <[5,7,9], <[0,1,3],
[0.3,05,0.7]> [0.3,0.50.7]> [0.3,0.5,0.7]> [0.1,0.3,05]> [0.5,0.7,0.9]> [0.1,0.3,0.5]>
A <[0,13], <013],  <[7.90],  <[0,1,3], <[3,5,7], <[0,1,3],
[00.1,03]> [0,0.1,0.3]> [0.50.7,0.9]> [0.3,050.7]> [0.5,0.7,0.9]> [0.3,0.50.7]>
A <[013] <[1,3,5], <[3,5,7], <[0,1,3], <[3,5,7], <[5,7,9],
[0.1,0.3,05]> [0.1,0.30.5]> [0.3,05,0.7]> [0.1,0.3,05]> [0.7,0.9,1.0]> [0,0.1,0.3]>
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N, 2l RS R DR R I B S G BRI, — Rl LR AR
=EHIE R Tk, TR i A AR DY R Y 22 HE PR SRT

52.1 ETF ITT20WA EFI -8 = &M S ENDRE 5%

L H SR A= ()00 Fob <ot a2, L b ' 401> o T
A AR o R as Y, B s S AR A A R AT AR, FREAEIA],
A FT I

BIR 2RARMENIACE . 14 A X (4-5)THE T 15

©,20.193; ©,=0.059; @,=0.040; w,=0.126: @, =0.066; w,=0.074;

©,=0.073; @,=0.021; @,=0.108; @, =0.066; a,=0.085; @, =0.089.

BB, IUHETRAMBELKFEB = +2u™" +u, FRELKFRLE
5-7).

k51 428 KP £
C.,C C C CC C C C C, CyCp,
35 39 2 35 28 35 2 05 35 28 39 35
35 39 05 35 2 28 28 05 35 12 35 28

35 35 2 28 12 12 28 05 35 12 28 35
28 35 05 35 05 05 05 2 12 2 35 2
35 28 12 12 12 05 2 2 2 12 28 12
28 35 12 35 01 2 05 05 28 2 28 2

e e e 2y S

28 35 0. 35 05 2 12 12 2 12 35 05
R L /KCPAREL T RHE XS T By H A5 U R 2507 SR O E AR 450K
K, FORRAE N NI — (5 B R IR R
HB AFH A =M% OWA F7X 75 % & HIHENIME HEAT 4R 45 -
7, = ITT20WA, (,) = Y @/,
j=1

H o)) ZIECIKNF B, By B, FE | KIITTE BT R T r.
BRI R a MR A B IEE:

7,=<[4.24,5.95,7.48]; [0.68,0.83,0.91]>;

7,=<[5.84,7.61,8.70]; [0.53,0.69,0.82]>;

7,=<[5.36,7.16,8.54]; [0.46,0.66,0.81]>;

7,=<[3.05,4.71,6.29]; [0.40,0.58,0.73]>;

7.=<[2.97,4.79,6.73]; [0.37,0.56,0.73]>;

7,=<[2.81,4.45,6.16]; [0.40,0.57,0.72]>;
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7,=<[2.55,4.06,5.93]; [0.34,0.49,0.64]>;
T AEET OWA B e RS LK 5 BT HE T, SRS 4RSS i)
o, SRR EIE T BUEAS, XHEE T HERIERE.,
WS FH 2.2.4 AT R A AT LB, BRI ELESE, WAE
5-8;
£ 5-8 HM ik

7 1, 1, 1, 1. I, 1,

Z 05 062040 0 0 0 0
Z, 038 05 025 0 0 0 O
7, 060 075 05 0 0 0 0
Z, 1 1 1 05 049 041 013
Z 1 1 1 051 05 042 0.16
Z,1 1 1 059 058 05 0.22
Z, 1 1 1 087 084 078 05

~

Wk2,>2>2,>2,>2,>7,>7,.
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