BT TE MR

$1 BOWIECAREAM S

11 BEesf s

1965 4, KHFH A HENL G EHIL K (LA Zadeh) B S T BRI O, JF
{EE BRI (Information and Control) Jf4& % T 88— I J5 i BRI B 1118 5T
“Fuzzy Sets” (BIWIFEE), FTAI T AOHIEE 18T 4.

RO 52 A 22 5 ) P AL RL R ) “ AN WIE Y B “ IR . A T
HBAT RSN HOKEE0K GG R 5 EAS, Akt ihh
XAEIIILE, G2 — AN T8, BRI T? 4 TS AN T E 2 W)
BT 2% 53 BRI 52 AN AR PR o X SR G2 AR Al FH 28 L PR B0 SRR

TSRt 2 FH RO i 9 A BRI R 7 B T TR BT 2R,
ARG WAL E | GRS R RIIERI AR E 27 R Gl B I DTER R il
Joi s AR IR SR T, T LY P BRI VZ o A HRORSOR E 1 N L2l B T
v BERARS RS, 78 R T e K E A I ANEIE ) .

GEvE B E R H B 10 N P TR A 5 P PR 85U DR 1) 77 A o P 1) 4k, B A 68
I BIERING, TSR )2 F 07 1) I Y DA o 40y R 21 7 ) 4idsl, B
MAEFHIZ SIS

SCBRH, FRATTAL BRI S AR AT UG R SRR e M B R, |
BRI ST E N, MR HATBIRIIKR R 5 IR B Ay, JIRE
R SR BEALE R ARYE o 55 =SB AR, VR (R 357 S ok AR BAT RO

12 FEAMS

121 HEORIERASFE ) e KL

w

GESCL Wi X 2 [0,1] DT _F A R st

s X —[04]
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X = 4, (X)
A E X LR —DMERIEES A, g, UG A BISRIE R 1, (X) PR XOR B2 A FY
SR, Wk
A={(x u (X)) | xe X}
185 22, (X) = 0.5 195 Xo B BORIAE A HOREIE R, e S FUBORIE .
AR, BIWIAE S ASEa B R 1, K ZIE, 2, (X) ={05 I, ARMH—
AR
1.2.2 HBEHIEE G IR T
Mgk X O BREERS, it X =X, Xy, -+, X, }» W X ERIEOHI4E AfFo =M

W R TEA
i) zadeh F/Ryk

Sl X WA BRI, i X = {0, X, X 3o X BRI A TR

A= il /J;(i) _ /uA)Elxl) n ﬂA)fZXZ) I /uAX(Xn)

i n

Na “ ” I > =r : A — N g = " X; ”
DY /W*'K%*ﬁ%EE,R%M%%S%E%ﬂﬁ;E%AZK%

GV R X BRI A ISR 11, (X,) -
i) PRk
A={(X, (%)), (X5 124 (%)), (X0 124 (X))}
i) R
A= (ua (), a (%), pa(X,))

Mgt X TR, X BRI AR LIS R
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xeX

> “ ” — ~r “ X 2 ¥
e [ WA RIEEBU B, % BRI

Bl 1 BBk X ={x, (140), X, (150), X, (160), X, (170), X (180), X, (190)} (3. ::

em)FoR NI S, X BRI 1 CA) R 3 R A e, (X) T3 SCA

(x) = X —-140
Hal) = 190140
H zadeh £ ik,
0 02 04 06 08 1
A=—t—F+—+—+—+—
X, X, Xgo Xy X X

FY 1) R

A=(0,0.2,0.4,0.6,0.8,1)

B2 Brigtk X =[01], Fuzzy 4 ARIR “EE7, B ERR“FER”, Zadeh 251 A

B 13k & B ek sy il ok
0 0<x<50
A(X) = _
) [+ (XT50)2]l 50 < x <100
1 0<x<25
B(x) = _
() [1+(XT25)2]1 25 < x <100

A(70)~0.94, B “70 %7 BT “4%” MEE N 094. X 5% AB0)~0.8,
B(60) ~0.02, Wikl “60 %~ At “HEE”,

x—50
oo 1+ (

)—2]—1
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X_25 29-1
25 1 100[1+( 5 ) ]
—+

OX 25 X

B — “/E'S%» —

123 HEWISRIIEH

RO N7 BN N7 Spkg X Fuzzy e [AIIE 5

E 2 ATk X EREHIE A, B, HIUEREI MM 1, (X) s pg(X) .

i) FAHMEEXe X s Hug(X)<u(X), MKAEEB, iehBcAj

i) # AcBHBcCA, WHRAS5BME, idhA=B.

EX 3 Xk X EMEREA, B,

i) #k Fuzzy 86C=AUB, D=ANB & A5 B JJf (union) F1%Z (intersection ),
Ell

C =(AUB)(x) = max{A(x), B(x)}= A(x) v B(x)
D = (AN B(x) = min{A(x), B(x)}= A(x) A B(X)
AT R PR SR B g (X)), e (X) BE SCH
He (X) = max{u, (X), ug (X)}
o (X) = min{u, (X), 15 (X)}
ii) Fuzzy 4 A® Jy A H4ME A S (complement), 1438 %
Moo (X) =1= g1, (X)
3 T4

X ={1,2,3,4,5,6,7,8,},

03 05 08 04 01
A=—t —+—+—+—,
1 2 3 4 5

02 03 09 05
+ +

UESY

—-260-



03 05 08 04 09 05
e+

AUB=—+—+ ,
1 2 3 4 5 6
AB-02,03,01

3 4 5
¢c 07 05 02 06 09 1 1 1
A=+ =+
1 2 3 4 5 6 7 8

1.2.4 SR JE R BRI 71k
FEORI 52 ) S A SELARUE: S5 S 5 1 JELAR o S RSORM 50 2 J7 1o  S 5 A TR f) R 7

SEAFE S I SR R KR AT R RE AR £ 1) SH R R B0 4 3 e e A R R ) 7L, 3K
FLAAXA ™ 2L I (0 52 S5 s o B0 55

(1) BERIGET 7%
B ST 7 2 — PR T i, B T RO e A Al B AR SRR B 7%

MAFAEVERAE Ko T RORBORI S8 v 10 00 5 LUK IS 23R

i) R X

i) X B — AN EICER X,

i) X AR L AT ()

iv) X - ANLL AT s A A, 6 AT AR SR R .
Xoe AT, B X, & A, Bl X, 0 A ISR A E K

vt n BRI gE vt alse, T ok

X, € AR
n

Xy K A 1 ik =
Sebn b, N RETRRT, SEIRBR TR, FRIO R h Xo 4 A ISR,

B

. X, € ATRIIER
Ha(Xo) = rl]m n

(2) $/IRITVE
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SRIRJTVESL Bl R A, & T2 AT S R 22 B0 R ify e R LRI G S v
Bt — 5%

U SRR A SCAE SR R b, SO 4 1) S5 I e R O B A o TR IR
V2 AR AR TR PR 5 U M P RE L0 SR 23, PR A 5 o D0 i o o2 v
Pt S A, H B A ik 1 s

SRR, R i R FUNS S PR 3 SR P I > (AR A -

@ /DB AT BOE & THIE R “/N, D, & W R, B TET SR
IR P PR DL

@ M KRB A ROE & TR G K, 2, W W W, ZET BMK
IR P PR DL

@ HE B AT BOE G TR R B, &, AKRZ, AKRD, AKRE A
KU, R, R SEAL TR PR RO B 5% .

HoE, R 145 ISR s BT AAR, I it ZEX S 1) @A T 04, 8018
AT 58, dee e A9 BT ABIRE S8 B A (1 5P Jes pR

(3) Helsiik

FESZBR I A PSR 8 AR 14 3 R U TR s 2 R 2 RV, AR 1) )
PR SORIE . BN, EATHE R, BT, WTLMEB T EAN “ T RUE” 1
AR ERIRIBEL . A B .

R BRI X KoL B, 78 X Fog ORI A = “aessear”, ATl “w
FOEUFRT AN ATISRIBIL . IR X R b, 78 X 1E B4R A = “ e RUE”,
JUP Ry B b 0 IE b7 A ARISRIE R . R X Ron K BE, 72 X L SORERIAR A
= “ZREITWN”, WIATLAY “Engel 8= 1Frihil 22 5 27 10 ARIRIBIL.

AN, AT, LR SR AT N R AR INHE RS, (H AT DR P i 1
“ I EEHERRE” SR e, BV SEIE I P A PO E A 0 ER AR Y SR KON Y
NGy, AR P 7520 T AR B 31 BT it 1) S5 e R 4
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R A

b

S T /N rf ) 24 i K7
i _1, x<a e as<x<b B 1, x=>a
o #2710, x>a H4=10, x<amix>b #2710, x<a
X—a
i 1, Xx<a b_a,asxsb 0, X<a
b b—x 1, b<x<c X—a
4 Uy =9——, a<x<h Ma=1y4 Uy =1——, as<x<hb
il b-a X c<x<d b-a
0, X>b d-c 1 X>b
0, Xx<a,x=d
X—a.,
27 <x<
k 1, x<a (b—a)’ asxs<b 0, Xx<a
X b— X, 1 b<x<c X—ay
| pa=1(—)", asx<b Hp = Hy=4(—2)", as<x<b
b-a d— X, b-a
Y| (—)¢, c<x<d
7 0, x>b d-c 1 x>b
- 0, x<a, x>d
ek x<a
T 1 x<a < <b 0, Xx<a
] Ha= ek ® x> a =t asx= ﬂA:]re*“%KXZa
e 0 x> b
J__E 11 XSa 2 O, x<a
&1 X—a u, —expl—| X272 Hy = x—a\’
A exp{—(————j },x:>a A o A l—exp{—(] } X>a
i o o
1 x<a L 0, x<a
f | o, = 1 My = My = 1
— -  _x>a 1+ a(x—a)”? — _ x>a
[ 1+a(x—a)” a(x-a) 1+a(x—a)”
i (a >0, fhIEMEE)
(>0,4>0) (a>0,5>0)

1.3 BEMIDCR . MRS
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131 FAMS

B4 BEU , Vo, BB LU xV ={(u,v)|ueU,veV} Li— i)
THERMMMNEGU FEESV FIBRHIOCR . WERBHICR R (38 A0y

He = UxV —>[01], (X, y) = sz(X,Y)

WFRSRIRIE g (X, Y) A (X, Y) KT BOIE R R SRR

KT IO SR R IR E S 2 TORO R AR T ARABLE o

WU =X, X, X b V ={Y,, YooY, o RAMMU BV BRI R, H
B BB ug (X, y) o RHAE R (X, Y;) € UxV A (X, y;)=r;e[0]]
i=12,-m, j=12,---n, WR=(6)p, WREIIEKIBBIFEE. FHgsd—
FefE o

EX 5 BWHFER = (1), Hryel0]], i=12,---m,j=12,--n, WRH
R o

R, ke, e{0}, i=12,---,m, j=12,---,n, MFKR HAi/R(Bool)e .
SR T FE R = (1) e AR AR L OGER 1y #8000 LIS, FRR D008 H SOHRE

Mom=1F n=10, AN BB A Y R=(n,1n,-,r) ®#F
R= (1,0, e, 1) s WG SRR A AR T i EERTRERN 51 1 ik

Bl 4 VP E RIS S R HRFREE U = (X, Xy, 0+, Xg) » X R AARHIF R K
BB ERRLE, X, RN LAVERE, X, RORATIAGT, X, R wR, X &
IR VR EEVEN VREIRIRY = (Y, Yoo Yo Ya) s Yo Yoo Vb Ya 8RR
U R M AN JR B PR Ay, 5 FRAHU XV AR (X, ;) IR

EISR R -
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®2 AFR(X,Y;) fRERREE

y Vv

u
X Y1 cy/Ss Y2 BT Y3 — % Y4 ANGF
X1 0.45 0.35 0.15 0.05
X2 0.30 0.34 0.10 0.26
X3 0.50 0.30 0.10 0.10
X4 0.60 0.30 0.05 0.05
X5 0.56 0.10 0.20 0.14

HIEAE AU BV BRIOCR R, SXABIOCR 138 L R 02— A 5x4 B

FORERE, dh

045 035 0.15 0.05
03 034 01 0.26
R=|{ 05 03 01 01
06 03 0.05 0.05
056 01 02 014

U R A — 0GR T
1.3.2 BOBIHIRE s R A 5
(1) BEWIRIFER R R SO A RIBH

X6 BEA=(8y) s B=(0)) s 1 =12, M, j =12, HSSHHIARE,

E X
i) AHAE:
A=B < a; =b;;
i) U7
A<B < a; <b;;
iii) Jf:

mxn 3

AUB=(a; vby)
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<
-
|
Y

ANB = (a; Aby) g

V) é%:

A = (1_ aij )mxn

s st 01 (07 0)
T = 9 = ’ N
“""03 05 04 09

1 01 07 0 . (0 09
AUB = , ANB= , A =
04 09 03 05 0.7 05

(2) HBERIHIFE I £ Rk

EXT WA= (@) mer B=(0g)en: HREBIHLE
AoB= (Cij)mxn

A AL BRGERK Hf

Cj = max{(aik A bkj)‘ls k < s}

1 07
6 WA= 04 070 B=(04 06/, W
ST 08 05 T T
0 03
0.7 0.7 0.5
04 0.6
AoB = , BoA=|06 06 05
1 0.7
0.3 03 03
PR HE B3 TR MATLAB BRI T
function ab=synt(a,b);
m=size(a,l);n=size(b,2);
for i=1:m
for j=1:n
ab(i,j)=max(min([a(i,:);b(:,.1)"D):;
end
end
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BRI 71 A = (8 ) e 11055 X
A =AcA, A =AA
(3) MR Fry e
EX 8 WA= () 1=L12,m, ) =120, FAT = (@), b AlRE:
B, Hha) =ay.
(4) BORIFEFER) A — R

B9 WA= (@), WHEERIA[0],

) 4

1, a, =>4
a(/l) = !
! 0, ;<4

IR A, = (@), SRR A 1 A B

ij

i) 4

1 a; >4
a® — j
! 0, a; <4

IFK A, = (87) e ABTHIALE A 1 A B3

BAR, XFTATER A e [01], A o M A /R HRE .

1 05 02 0
11 7 &Azo'5 ! Qlos,mu
02 01 1 08
0 03 08 1
1100 1100
1100 1101
M=o 01 1 ™0 0 11
0011 0111
e
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P WA= @) pen o §=12,,m, j =12, n EAEH) 1 RHERE Ol iy 2k L e
EN) I NN P EL D P B BT SRV e
| <R<R?
ks N A= (@) g 200 B BOEFE, BIF =1, LI <R, X
nmxk@kAamm:;kgn}zniAnj:m

HiI#5 R <R?,

§2 BRG]
AHEEAMBERE U, U ERBRIER 24l FU) .

2.1 BRI MINGILE
30 P32 52 Xt 7 A B AR I R JEE 1 — P

FX10 #ABCeFU), &gl
N:FU)xF(U) = [0]]
e S
(1) N(A B)=N(B,A);
(2) N(AA) =1, NU,D)=0, XHd H5k,

(3) #AcBcC, MN(AC)<N(AB)AN(B,C):

N (A, B) Atk AL BRISTE. Ny FU) FRNGITE R E .
1. EEHRIG T B
#U ={U11u27"”un}’ ]
N(A B)gl—%i Au,) - B(u,)|

i=1

U SO B X [a, b] i, A
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N(A B)AL-—— [] Au) - B(u) du
= b-a-e
2. LI AL

%U ={U11u2"";un}’ )H\IJ

1 n , 1/2
N (A, B)él_ﬁ(;(A(ui)_B(ui)) j

14U =[a,b] i, Wt

1

b-a

N (A, B)AL—

([} (aw) - Bwyan )

3. RN
AU sk, goR O R 2 A B, B ORI,

[ (A@) A Bu))du
N, (A, B)A==

B f:(A(u) v B(u))du

2[”(A(u) A B(u))du

N,(AB)A— yo
- j_w A(u)du + j_w B(u)du

18 #U =[0100], H.

0, 0<x<20 1, 0<x<40

A =122 20<x<60, B)=120=% 40<x<80
40 40

1, 60<x<100 0, 80<x<100

W 1. kE B N, (A B).
A

Bixi Alxl

20 40+ G0 20
1 RJEm A
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fi# AR AX) B B(X) %2 5445 X =50, TA

X=20 55 <x<50
40
AX) AB(X)=132=% 50<x<80
40
0, S
1, ., 0<x<40
80-X " 4p<x<50
| a0
A(X) v B(x) = 20
X=  50<x<60
40
1 60 < x <100
100
j (A(U) A B(u))du
N, (A B) == ~0.2308
jo (A(u) v B(u))du

THE I MATLAB F2)7
D) 05 XL A(X) A B(X) I MATLAB B %1

function fl=jixiao(x);
fl=(x>=20 & x<50).*(x-20)7/40+(x>=50 & x<80).*(80-x)740;

i) 45 LR A(X) v B(X) ) MATLAB 5%

function f2=jida(x);
2=(x>=0 & x<40)+(x>=40 & x<50).*(80-x)/40+(x>=50 &
X<60) .*(x-20)/40+(x>=60 & x<=100);

iii) A MATLAB [#5rdr 4 quadl 715 N, (A, B)

Nl=quadl (@jixiao,0,100)/quadl(@jida,0,100)

o wU =R (8D, IESRR)ERAL

X—a

A(X) = e( ) . B(X) = e[j
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kYo, <o, N(AB) (ILE2)

it Mo, <o,, VXeR, A(X)<B(x)
WAL,

N,(AB)="2——=—"1
j_w B(x)dx O2

2[ " A(X)dx 20,
[7Axdx+ [ "B(x)dx o1+ o

N, (A B) =
2.2 HEMiTE
EX 10 HABeFU), &
AGB= vU(A(u) A B(U))
e A B IR

WRL RS ABIE 5 S
EX 11 wABeFU), &

A®B = A (AU)vB())
T4 A, B AN
WURAERAIX A [00] E5E X “47 i85 Vae[0d], of =1-a, BafthR1
MRl (A®B)Y=A"GB°, (AOB)=A°®B°.

AeFU), &
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a= ZUA(U)’ a= A A(u)

u

ueU

a fla sl oI AR A IS RIS E . B A, B,C, AHEM I .

P 2

P 3

Pt 4

PEJ 5

YL 6
PR T

AGB<aab, A®B>avb.

AOA=3, AQA=a

Yo (AOB)=a, A (A®B)=a
AcB=AGB=a, A®B=bh

A@Acél, A®BZE
2 2

AcB=A0GB<BOC, JfHA®C<B®C

HIVESUREL, 4 BORIAE A, iEBOWIZE B 2l A, S {ENBLA O B HE KT AMA
A®B /b, Hr)iht, M AO BB AH AQB KR, ALB LKL, FiLh, X
ARG SRS A K “ R IEIEE ™ SR RO (K W R L

5121

WABeFU), 4(AB)=(AOB)A(A®B)®, I FFIL:itH

(1) 0<(AB)<1;

(2) (AB)=(B,A);

(3) (AA)=aA(l-a);

(4) AcBcC = (AC)<(AB)A(B,C)

Maa=1, a=0n, (AA)=1.
HUE S 1 RUGAE I O E , SL B

SEFE 1

wABeFU), W

(AB)=(A®B) A (A®B)°

AR A, B IOIEILE, mfi A, B ORI . 2k
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#1110 BRI R LU, BTN iy

2
X—a;

M@=e(Qj,mm=emﬂ

K N(A B) .
MRIE L GRWREIED X ISRms, 4

## A(X)<B(x), WAGB= X\E/R(A(x) A B(X)) = v A(x) = B(x")

#B(X)<A(X), WAOGB= X\E/R(A(x) AB(X)) = v B(x) = A(X)

A, W AOB & AX) 5 B(X) MR M, XBFx=X .

skxT, BIA

X = 0,8, + 0,4 X = 0,8 — 0,4,
1= v Ky =
o, +0, o, -0,

o X, A, kX =X TR
A@B:A(xl)ze_[:"z“’lJ

A°G B = v ((1- A() A (1- B(X))) =1
ISR A, 13

|WAByw{g:

S

A

fifih 1T R NWSIE V)

X—a, X—ay

7 ] dx+I;we_[ o ] dx

”
N,(A,B) = L’"e — —

f;e["l} dx + j:w e[ 7 J dx

T4 A(X) = B(X)
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j e_[x‘;?z)dx+ twe_[x;lalj dx
N,(A B)=—= X

X—ay X—a,

.[j: e_( 7 ] dx+f: e_[ 7 j dx

* *~ O,4, +0,a .
i, g, <x <a,, x =224 %% (g
014‘Oé

KARNX AP R AEF IR, XA N 22T AL LRI, KRGS, Dkt
R 3T 55 V5 B e

2.3 BRI R )

BRI RSB WA v, —REEIE, % “RASRBIEN” 128, FEN
FFARI; R B, 3% PR s 328, — Mo T BE AR [ 11

231 ki E s

WA eFU) (i=12,---,n), Xfu, eV, #HfEfei,, 1l
Ai(J (Ug) = max{A, (Uy), A, (Ug),---, A, (Ug)}

JRA K U HIRH SR T A, 2Rk s
Bl 11 FENMSER I, 9 0ER. P BT, 4y RIN R A RO 4
AL A A, . EitsU =(0100], Hxixe(0100], #

1, 0<x<20

2
1—2(’(_20}  20<x<30
20

W=

z(x_ j 30 < x < 40

20
0, 40<x<100
0, 0<x<50
2

2("5{?0), 50 < X < 60

A (x) =

2
1—2("_7())  B0<x<70
20

1, 70<x<100
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A, (X) =1=A(X) = Ay (x) =

0, 0<x<20

2
2(X_20j  20<x<30
20

2
1—2(’(_40} . 30<x<40

20
1, 40<x<50

1—2(’(_50), 50 < X < 60
20

2
2(X_70j  B0<Xx<70

20

0, 70<x<100

BN 40 %, HHE R, A(40)=0, A,(40)=1, A,(40)=0, 1

A, (40) = max{A, (40), A, (40), A, (40)} =1
R ORIB RN, LR PR
Whr x =350, A(35)=0.125, A,(35)=0.875, A,(35)=0. i} 35 %

NN Z AN
2.3.2  FIEJRE N

BABeFU) (i=12,n), #AEteiy, 1

N(A, ,B) = max{N(A,, B),N(A,,B),---,N(A, B)}

WRAN B 5 A I, RIAGE B 5 A 2R SRR #EI S0 .

Bl 12 DA AT RS AL A A A A FRRBIET B . RIS
HIREA NI, ey, g

U ={x (5F), X, ((0F), X, (1T L), x, (A1), X5 (7 0), X, (4 IER)}

WA TERIFE AT 6 TFRAR A A -

A =(0.5,0.4,0.3,0.6,0.5,0.4)

A, =(0.3,0.2,0.2,0.1,0.2,0.2)
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A, =(0.2,0.2,0.2,0.1,0.10.2)
A, =(0,0.1,0.2,0.1,0.1,0.1)

A, =(0,0.1,0.1,0.1,0.1,0.1)
FER B 1 I bR
B = (0.4,0.2,0.1,0.4,0.5,0.6)

e B k.
il FUHIRS T P 28 G Sl £

N(B,1)=0.5, N(B,11)=0.3, N(B,1)=02,
N(B,1V)=0.2, N(B,v)=0.1

L E N, ATk B e — gkt (5 A FE—39.

T MATLAB R340 F
a=[0.5 0.4 0.3 0.6 0.5 0.4
0.3 0.2 0.2 0.1 0.20.2
0.2 0.2 0.2 0.1 0.1 0.2
0 0.10.20.10.10.1
0 0.10.1210.10.1210.1];
b=[0.4 0.2 0.1 0.4 0.5 0.6];
for i=1:5
x=[a(i,:);b];
t(i)=min([max(min(x)) 1-min(max())1D);
end
t

§3 BRI

FETREBARMZ GG Brb, 8 7 2O R LU FiR bz I 2 (Kbl (R AU R S5 B0
BR AR SE) AT AL B, BN, ARAE AP AL AR AT 7028, AR 2 R PR o
XT3, BLRCTME EXE ™ BRI 7338 RS EX TR R 732K 8
PO A R 2028 Mt poet LS00 28 K B R IR i 7 R A5 AR o X850 2 AL
FYFL R RS EREA T 20 2RI B AR O I, et 2 ougtit “PLASRR” 1
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oy 20715 BRI, AERPAHOR L DR B A VR 2 A 1025 15 28 2 1) O JC T Al -4l 43
A BABRINE, SRR RE LR R . W TRRFYR K, — B
WEC 7T FATE N IR BC 7 TR AT ISR I, BN BRI SR IS0 Hr

3.1 &SR

3. 1.1 BURISE AR
E12 WR= (1), R NBIE, 1=12,---,m, j=12,---,n, | Znkrip
RT7RE, 47 R
© AkMt:
| <R(e 1 =1);
@ XIFRME:
RT=R (e, =r;):
@ AL
R’<R (& max{(aik Aay )‘13 k < n}z r):
JURR R A A0 A5 A
EH 2 W R = (1) 0 2 NN T, WVA e[01], R, 2 nErasdifiR
FEBE
EHL 3 BER = (1) 2 NBIERISEMHRE, MVO<A<pu<l, R, FroErs)y
AR IE R, BTk E 1 73 8 1A T 5
R WER X, X R, I E—2K, MHER, (0< A < pu <) hibipfE—3K, W
R, TIUEI KR IR — NI R, FTYUE I 22 KR IR 14
B3R HA<unf, R MIFER, 2RI, HAd 1EKON, R,

17 AR, TR D EhARIIRRE, IR B 73K
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Bl 13 % X ={X,, X5, X3, X,, Xs }»

1 04 08 05 05
04 1 04 04 04
R=/08 04 1 05 05
05 04 05 1 06
05 04 05 06 1

BHWAE, RONWBBISEN AR

1 0000
01000
HA=1, R={0 0 1 0 O}, ®#RMIFELEX;CHGH{X X}
00010
0 00001
10100
01000
M A=081, Rg=|1 0 1 0 O, G253, X {GH{X X}
00010
0 00001
10100
01000
MA=061, Rg=[1 0 1 0 O, 2L, X1 {GH{X, X}
00011
00011
10111
01000
M A=050, Ryy=[1 0 1 1 1|, BARMHFE{X, X X, Xsh {6}
10111
1 0111
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4 A=040, Ry =

3. 1. 2 BORIAHALRE B

e

N

e

N

e

’ ?%?IJ E‘J%%%{le X2 1 X3 ' X4l X5} ©

E13 WR= (1), R NBITE, 1=12,--,m, j=12,---,n, | Znkrip

RrJ7 B, 25 R L
ONE TP

@ XIFRPE:

SRR R AR AR LI B o

| <R(e 1, =1);

RT =R QC? m = ni);

FEFL A R M BEMAIBIAERE, TR 7E— AN FARSK (k < n), A7 R Uk

WM, B KTk Ak, HER =R,

YN

EXCI3 EHL 4 P R RN R ML M ARE, A t(R) .

HUE P 4 A LA E0RE n BB AR DU P R E8igs i n BBt S5 R e 18 g 72k«
Mo T RERIAR U RE R B, ARIGR 5 -

EEL

ik,

R->R*>R'—>-,

R? oR? =R? (2' <n,i<log, n)

t(R)=R?.
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%l 14 %

1 01 02
R=/01 1 03
02 03 1

BHRAE, ROVBIAIFERE, VIR A3 i a t(R) .

1 01 02 1 01 0.2 1 02 02
RoR=[01 1 03[-/01 1 03|=/02 1 03|=R?
02 03 1 02 03 1 02 03 1

1 02 02 1 02 02 1 02 02
R?°-R?=[02 1 03[0/02 1 03|=[02 1 03|=R’
02 03 1 02 03 1 02 03 1

Wt
1 02 02
t(R)=R>=[02 1 03
02 03 1
FEVWE, AP t(R) R A
3.2 BUMUBA A WL M Ah IR
Stepl: ¥atruitl
(1) R
BB X ={Xy, Xy, X, PR, A% i m AMEbR R S,
i
X, ={X, Xin, -, X } (1=1,2,--+,0)
TR AT LB EEBARATIE A = (X, ) e -
(2 HCHEARRAE A A

FESZBR ) U, ANTR] (R T REA AN TR PR JFOAAS R AR REAN, O 17 A8 i il e 6
ARSI ER, i BORE S A B A B A YRR AR B, RV IE 4 (0 ot A2 e,
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K R BRI . 5V A A LU PR
@© FB—HhriE 2z

Xij —Xj

X = (=120, j=12,,m)

]

y
5

o1y 13 .
Xj:ﬁzx”’ sj:[HZ(xij—xj)z]z, (j=12,---,m)
i=1

i=1
@ PR
USRI R— bR AR BRI TR X @ [0,0], WA T AT PR — MR 2 A

#e,

Xi,j - min{xilj}
Xij= '1§|sn . : , (j:1,2,"',m)
max{x; }- Tln{xij}

1<i<n <i<n

RARPTAI X € [01], HARRIEAEEAID 5 K500, AT rT LA BRI R

R = (%)
Step2: FE 7 AR AH AU B
Bt X ={X1’X2"”’Xn}’ X; :{XillxiZ’”"Xim} (i :1,2,‘--,n) AL & /apsEl e
A= (X )y o BT X, 15 X IRARBURZIE ) £y = R(%, X,) » WUBRZ AR B, stz
R K 45 R ik
(1) HERE
E X ={Xi Xz Xin b A M = mﬁx(zxik X ) WK
i= Py
1, i=j
r.

=<1 &
=)k X, T
Mé ik jk J
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h +1

4[| e [0]. 2By <0, WAy = AT e[0] . AT B

PR — AR IR AE 21 [0,1] £, T B BB R = () e

(2) Mgk

(3) MRARHE

> (% — %) (X ~ %))
S = G j=12-n)

\/i(xik _)_(i)2 'i(xjk _Xj)z

(4) FREAH LR Bk

1 3 O —X3)°
(Lol 20520

k=1 Sk

X, :EZXik .S, :%kzn:l:(xik -%)?, (k=12,---,m)

(5) d K/ METL
kzr:;(xik A X )
kzr:;(xik Vv Xj)

(6) SARNEIEIE

o (% >0, i,J=12,---,n)

ij
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i(x A X
-

Z Xi + X

k:

(7) U3 {EiA

. (% >0, i,j=12,--,n)

ij

r..:k=l—, (X..>0, |,J:1,2’,n)
1

(8) HEXHME FI5E%
1, =]
i = ul _ . .
: M(Z‘Xik_xjk‘) Lo
k=1
H M i ry; [04] (i, j =1,2,---, n) (e H 4L

(9) HxHEFaHuE
N = eXp{_Z‘Xik _Xjk‘} (i,j=12,---,n)
kL

(10) g B IR V5
r; =1-H-d(x,Xx;)

m s (i,j ::1’2,...’n)
d(xiixj)zz‘xik_ jk‘
k=1

Sl H OB 1 € [0] (i, =12, n) Ml

(11) BRECER 22
r, =1-E-d(x,X;)

d(xi,xj):\/m, (i, j=12,-n)

Hor B oA A 1y € [0,1] (i, J =1.2,---,n) fE 74
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(12) UIHLE KB R ik
r =1-Q-d(x,X;)
d(&,xﬂzzéﬂxm——xw‘
Hebr Q AR 1y €[01] (i, j =1,2,--+, ) HISE 4
(13) EMVFIL
WH N ANMERARERKALP, Py, Pyt BT RIS X, 5
X AHAREZES HVPAY, JEXE A O AE AR PPl WK ALK p KT X 5
X; MAURR PO 1 (K) > 6 B S B VP8 & (K) > (1, §=21,2,---,n) , WA
RAKE XN

D (a; (k) -1 (k)
o= k=t , (i,j=l,2,-~,n)

Zaij (k)

Step3: R

PSR TR AR MR AR R g PP S (K006 AT 0 SRR 7 i o X T AN R (4 LA
KA e[01], FTLMFRIARI AR, Wi sh &K 5 Ik e

(1) Aei PR

M Step2 R H FBERIRIDUERE Rt KA MBS AERE R . Uikt
PP AR R A t(R), Wt(R)=R": )5, k3 —411e[0]],
BREAR LR A AR, Ay BLRESCAR2R,  [RII th n) DA s 2R S

(2) AiIRHFEL

BRI X ={X;, Xy, X} RIE X RO, 6 FafE (K 4 K-F 2R
X PIeEmRe
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Fok, HURSHIARDUE FEAR thH A BERE R, = (r, (A)), B R, WA /R AR AR,
fici R, iy 1 76T B A2,

B R, AN, ) R S, AT LB 2.

¥ R, ARSI, P St MUK R, B0 NS A R, T
HEAT 432,

(3) HHERA:

7 R BRIARAE R L SRS P 1 73, BRSBTS

1) B4, =LA, A TR X IR [ ], ={q|n =T By =1
[ X, 5 X, B, HahI LIk

BRI IAT FEAS T, AR AL AT R A SETE 38, SRR PR TR L AT
LI 3 — 2.

2) B2, (A, < A) MUK, MR R TEAR UL A, 63T (%, ;) »
B E, = Ay, JEHISHRKR T A, = LIS 002 X, 15 X, BB A IR —2K, B0
18] 2, 7KF 104 42

3) MUK A, > Ay > Ay > oo, $i B85 2L (RTRAKICHHE, ELEIEIFE X ol — K

Jyik, EJa T LS RIS AR
3.3 AR R A BT I H 45
] 15 FEHL X N 12 NS, 10 4F sk & ub A5 AE K B R 3 s
T BT, RUEE 2 S It 32 0] a2 IR S8 0 gl v LA T 15 240 ) AR K
5K R K2
%3 AERRKE (mm)

vl | w2 | w3 | w4 | uh5 | w6 | uh7 | uh8 | w9 | wi10 | ¥k 11 | %12

1981 | 276.2 | 324.5 | 158.6 | 412.5 | 292.8 | 258.4 | 334.1 | 303.2 | 292.9 | 243.2 | 159.7 | 331.2

1982 | 251.5 | 287.3 | 349.5 | 297.4 | 227.8 | 453.6 | 321.5 | 451.0 | 466.2 | 307.5 | 421.1 | 455.1

1983 | 192.7 | 433.2 | 289.9 | 366.3 | 466.2 | 239.1 | 357.4 | 219.7 | 245.7 | 411.1 | 357.0 | 353.2
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1984 | 246.2 | 232.4 | 243.7 | 3725 | 460.4 | 158.9 | 298.7 | 314.5 | 256.6 | 327.0 | 296.5 | 423.0

1985 | 291.7 | 311.0 | 502.4 | 254.0 | 245.6 | 324.8 | 401.0 | 266.5 | 251.3 | 289.9 | 255.4 | 362.1

1986 | 466.5 | 158.9 | 223.5 | 425.1 | 251.4 | 321.0 | 315.4 | 317.4 | 246.2 | 277.5 | 304.2 | 410.7

1987 | 258.6 | 327.4 | 432.1 | 403.9 | 256.6 | 282.9 | 389.7 | 413.2 | 466.5 | 199.3 | 282.1 | 387.6

1988 | 453.4 | 365.5 | 357.6 | 258.1 | 278.8 | 467.2 | 355.2 | 228.5 | 453.6 | 315.6 | 456.3 | 407.2

1989 | 158.2 | 271.0 | 410.2 | 344.2 | 250.0 | 360.7 | 376.4 | 179.4 | 159.2 | 342.4 | 331.2 | 377.7

1990 | 324.8 | 406.5 | 235.7 | 288.8 | 192.6 | 284.9 | 290.5 | 343.7 | 283.4 | 281.2 | 243.7 | 411.1

fift BRAHE 12 ATt NS K 12 A Edl, AR T 10 4
RO K AR A 2 AR BV T S, 2 1) S 4L 35 1) R RN O T 1) = (1 4R 58, )
i) AL IR AT 5 o T2 LUK 2 1) B 2 RO RR I v 0 7 2% i B 4L ) de KGR AL T
RN W IR B TSI (N T 1 R AL R AR 1 R AR AT R
REMTRALNZL R, Kk, 7T LAERTS 2 K A5 B R AL 85K

P =12, 10 4 22 7% 1981 4F, 1982 4, -, 1990 4F. &, (i=12,---10,
=12, 02) R | A I, 30 A= (8y)10ar -

FIFH MATLAB RIS HIHERE AREr(A) =10, BATRE 10 41 1) B2 1) B 4
TR ML ETC L, B, FRATVEEUET 10 AN S MM sk i A Sk Bk 2 TG 6
20, ME 11, 12 IX PTG 0k () B 7K e B 5 4 ml L RT 10 AN G Ml sl 1) B

oo WX (1=12,--- 120 FoRH AT, 28 TSN e A

X, = 0.0124x, —0.756x, + 0.1639x%, +0.3191x, —1.3075X,
—1.0442x, —0.1649x, —0.8396X, +1.679x, + 2.9379x,

X, =1.4549x,; +10.6301x, +9.8035x, + 6.3458x%, +18.9423x,
+19.8061x, — 27.0196X, +5.868x, —15.5581x, —26.9397X,

FIHAG N 1k, BT B2 e e 17, WIILSEAER, DRt R U i 1 %
A 10 4F, TR 12 4, W o) 5 i dEBOR T ) AT 1 A, IR
] AR B ENEAN G . # IR A B — ek, NI RA 125 18— Bk, E G,
FATH A1 12 A TR A B A T RO SRR AT, o i e AR J LR 2 i
JUAS LIt o

(1) B S

BEA, CXELIRATY G AR A &) R s | AW 1 oK 2 5 5

CJ=12,---12), FRAIH IO Er 37 55 s o A
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4,00 = )

10
2.8 1%‘ ]
Hpa. ==—, b.= =) (a; —a;) -
J 10 J 9i:l ] J

FIFH MATLAB /5 bk ay b, (j=12,--12) 5504, 5.

#4 Wia; (j=12,---12) 18

al a‘2 aﬁ a‘4 a‘5 a‘6 a'7 a8 a9 aiO ail alZ

291.98 | 311.77 | 320.32 | 342.28 | 292.22 | 315.15 | 343.99 | 303.71 | 312.16 | 299.47 | 310.72 | 391.89

%5 b, (j=12,--12) s

bl b2 b3 b4 b5 b6 b7 b8 b9 blO bll b12

100.25 | 80.93 | 108.24 | 63.97 | 94.1 94.2 38.05 | 85.07 | 109.4 | 57.25 | 86.52 | 36.83

(2) P S 3 S ST AR AT LU

/7\,\

r :e(b,+b,j , (i’j=1’2’...’12)

i
SREHIA U FE R = (1) 0z FLARSRAR GRS .
(3) 3K R AL 4
SRAF RO AL AL, A S TR K S A o 30 HEL A 3 DA 1 5 SR
B A=0.998, AT, WLLEHEMMBE KN 4 K.
X0, X FULX, ) Xa Xg s Xg5 Xg s X, Xg FULX,, X, FUL{X, }
RIPRAAY IR X, X BT IZMIX 10 FFrp-P- 2 K O 0 A0 I

X, Xo J8 TAZEHAIK 10 45447 B K B i O UL, X, P80 B AR B AR, 1
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AU It g v 1) 7K

(4) JEFEOR FOUL It 1) 4 )

B, EEAIM D, W OR B A S REEOR . ik, BATTHS e A g O
S H E I AIE R, RS R ORI o Tz D IR o 4 2, HER 4
KRG AW, Pk, BT 3 o st ALk, FATHIAEI4n k-

0
minerr =" (d;; —d,)’

=
Mo, d, FoRiZHIX S AR, d 2RI 4 3 R LU 55 § 4F
[P MK . FIT MATLAB #PF, FfiTi 8T 28 AIARRIIM TR (1), AL
R 2 IS A s X, Xg, Xy » SERHESPRIBOK I A 1 FiR, —HR
PR

370 T 370
360 360 -
3501 350 -
340 |
340 -
330 -
330 -
320 +
320 -
310+
310
300 -
300 200/
290 - 280 -
280 . 270 .
1980 1985 1990 1980 1985 1990
1% M X4 F 44 B K | 31 34 3l 25U 41 P 3 B K
3 K EHRREE
6 HI 3 B IO AU A&7 R IR E T
YUV 3 R o 5 err IR b 5 err
1 4 2 1. 71E+03 5 4 2 3. 36E+03
1 4 3 1. 30E+03 5 4 3 2. 27E+03
1 4 6 2. 03E+03 5 4 6 1. 14E+03
1 4 8 2. 94E+03 5 4 8 3. 26E+03
1 4 9 2. 29E+03 5 4 9 2. 04E+03
1 4 10 1. 94E+03 5 4 10 4. 08E+03
1 4 11 1. 49E+03 5 4 11 2. 39E+03
1 7 2 1. 29E+03 5 7 2 2. 51E+03
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1 7 3 1. 82E+03 5 7 3 2. 36E+03
1 7 6 1. 95E+03 5 7 6 6. 26E+02
1 7 8 1. 53E+03 5 7 8 1. 42E+03
1 7 9 1. 65E+03 5 7 9 9. 7T2E+02
1 7 10 1. 11E+03 5 7 10 2. 81E+03
1 7 11 1. 05E+03 5 7 11 1. 51E+03

(5) KRN MATLAB F2/7 41 R

D SRBRIAR LR MATLAB 217
a=[276.2 324.5 158.6 412.5 292.8 258.4 334.1 303.2 292.9 243.2 159.7 331.2
251.5 287.3 349.5 297.4 227.8 453.6 321.5 451.0 466.2 307.5 421.1 455.1
192.7 433.2 289.9 366.3 466.2 239.1 357.4 219.7 245.7 411.1 357.0 353.2
246.2 232.4 243.7 372.5 460.4 158.9 298.7 314.5 256.6 327.0 296.5 423.0
291.7 311.0 502.4 254.0 245.6 324.8 401.0 266.5 251.3 289.9 255.4 362.1
466.5 158.9 223.5 425.1 251.4 321.0 315.4 317.4 246.2 277.5 304.2 410.7
258.6 327.4 432.1 403.9 256.6 282.9 389.7 413.2 466.5 199.3 282.1 387.6
453.4 365.5 357.6 258.1 278.8 467.2 355.2 228.5 453.6 315.6 456.3 407.2
158.2 271.0 410.2 344.2 250.0 360.7 376.4 179.4 159.2 342.4 331.2 377.7
324.8 406.5 235.7 288.8 192.6 284.9 290.5 343.7 283.4 281.2 243.7 411.1];
mu=mean(a) ,sigma=std(a)
for i=1:12

for j=1:12

r(i,j)=exp(-(mu@)-mui))"2/(sigmai)+sigmna(3d))"2);

end
end
r
save datal r a

i) FEFEA K MATLAB b
function rhat=hecheng(r);
n=length(r);
for i=1:n

for j=1:n

rhat(i,j)=max(min([r(i,:);r(:,1)"D);

end
end

i) SRAORI S A R M SRR L
load datal
rl=hecheng(r)
r2=hecheng(rl)
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r3=hecheng(r2)
bh=zeros(12);
bh(find(r2>0.998))=1

i) IR

G BV SEARZE T TR R T
function err=wucha(a,t);
b=a;b(:,t)=[1:
mul=mean(a,?2) ;mu2=mean(b,2);
err=sum((mul-mu2).72);

P28 7 I ERE T

load datal
ind1=[1,5];ind2=[2:3,6,8:11];ind3=[4,7];
so=L];
for i=1:length(indl)
for j=1:length(ind3)
for k=1:length(ind2)
t=[ind1(i),ind3(),ind2(k)];
err=wucha(a,t);
so=[so;[t,err]];
end
end
end
so
tm=Find(so(:,4)==min(so(:,4)));
shanchu=so(tm,1:3)

§3 BRI AT ik

R T AT I I AR TR e B R 57, e A T A E R A 5 B
BRI AR G HEAT W SR KB BB AV » O DR SR H b PR SRR sk PR S AE AR
MBEFREATHE , Bs AL LR R 2% A PR SR b G 8 Y B X 5

3.1 BIMZREVRIE

B ZR VPN 7 ik, JE N AT SC R 5 )R I B, I AN DAL Z2 (b)) X P S
R EIORMATER S VR — M7, JLRARID BN
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(1) #EBCFAX R RRIRU , U =(U,Uy,---,U,) s
() W IFEEL BV , V = (v, V,, V). WHFEGV = (RE, & &’

%7 EEER] i—?ﬁ’f&, 1&&7 ’ﬂﬁ'ﬂi&)q

(3) WEATHPIZ VAL, SO G R FE R
., n, Cim

rR=|2 T2 77 T 0<r, <1
rr‘ll rn2 rnm

Horbrr, U R U TV A S R
(@) FsE IR 2R A= (8, 8,8, ) » AU % Bt F I H R
SR, BT AT O A P I O 0, AR VP 4 DK 22 1 TS S
BT
(5) HEFIFIIO G REL T, 4 A5 R W35 B = (b, by, b)) .

r11 r-12 I,

im

r, r, - T
B:AOR:(al’az,...,an)O 21 22 2m
rnl rr12 rnm

by = (a,er;)+(@, 05) +--+(@, ory)»  j=12,--,m

W IR S 1A
© M(AV), HH AL e, VAU +, SUP ANHUNESE, v AGRROE

@ M(e,v), RIJISHERILe Ao, JIv AU+
@ M(A®), EIHAREe, MK+, HPa®b=min(La+b):

@ M(e,®), HHEHIILe e, HOMNH+.
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LI, M (0,@) X5 BRI, GEHI, LRa7518, HEGE.

(6) XIBLRIZEE P4 R B 1A AR L

* 2 H BRI ZE A PR E RS

FHE SR H T BRI . BORMERE . TAER . Surkai. HS8G5% 5 Ma
PRAEAT VY, AERor h—A . AR AR, IUAE. ORISR & PR vhE, 195
LS E AV e

0.35 0.39 0.22 0.04
0.17 0.35 0.39 0.09
R=| 0 030 044 0.26
0.09 0.22 0.30 0.39
043 035 022 O

AN T VEEAEE AR, BB B

A =(0.35,0.35,0.1,0.10.1) ,

LREVEHAN

0.35 039 0.22 0.04
0.17 0.35 0.39 0.09
B=AOR=A=(0.350.350.1,0.101) Of 0 030 0.44 0.26
0.09 0.22 0.30 0.39
043 035 022 O

M (A,V) 55775573 5] B = (0.35,0.35,0.35,0.1) W RAHM, HRE—. —.
ST, TR
JAM (ov) 57, 13
B =(0.12,0.14,0.14,0.04)
HM(A®) 5T, #

B = (0.71,1,0.87,0.33)
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HM (e,@) 51, 14
B =(0.23,0.35,0.31,0.11)
HITHSEE R AT, T M (0,@) PRUMBEY LA B, BRIV — 4542

3.2 Z HARBOIZEE P Uik

PP P IO GAT AL B, AR G £ NI TR 2 bR
WEEE PP ik

BRSPS

O XA ZE LA Hbr (B TR ZEE P

@ HBMIEE A, TR RIS . BB PEE R (SRR
JE) S, M RN

N, =B,S" =(B;,B?,---,B")-(S,,S,,---,S,,)"

* % F BRI S A VP YR A S
BoEsE Bl A PR ITRHIT SR, SR TR R I, SO PR 45
B, = (0.23,0.5,0.31,0.11)

DU RHIE R SBEAT [FIRE (BRI DAY, SEPRH R

03 06 01 O
03 06 01 O
R,=/04 030 02 0.1
01 02 06 01
02 02 03 03

FVEM R ZE B 2 lic oy A = (0.35,0.35,0.1,0.1,0.1)

FILL, £iAr PR
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03 06 01 O
03 06 01 O
B, = AOR, = A=(0.35,0.35,0.1,0.1,0.1) 0] 0.4 0.30 0.2 0.1
01 02 06 01
02 02 03 03

=(0.28,0.49,0.18,0.003)
NI EPER AR R B (R A =48, P14 =(0.4,0.3,0.2,0.1) =S
gkl N, =B,S" =(0.23,0.5,0.31,0.11) (0.4,0.3,0.2,0.1)" =0.315
N, =B,S" = =(0.28,0.49,0.18,0.003) (0.4,0.3,0.2,0.1)" =0.2953

BrEk, Ny > N, Bl H P FIH L.

Bl 16 FEEERIEN A HA LB 7 %, KA S HURE 0 v 4R 13 21 3
BT RS N RIS,
R BT REWER

it H ES LEAL LESIL &IV THEV
A SR B (J7 ) 4700 6700 5900 8800 7600
R PR (J7 ) 5000 5500 5300 6800 6000
PRINSZ NGV 4.0 6.1 5.5 7.0 6.8
A R (I t) 30 50 40 200 160
W (J775) 1500 700 1000 50 100

P Eh B R ik 5 8800 M, TR BEAVEIL 8000 Jrut, kA 45 AL
by, w5,

fift S E SR R A

(1) RRA e (1 55 s b 2

DR B P 1) 1t it Ht oy 8800 W, e mT B 5t A P B B304 O SR s v £

X
X)=——
ILIA( ) 8800

X
(2) EHZH 2 8000 J7 7T, L X)=——+1,
BT Ji76, Pk mg (X) 3000

(3) ML, KW A a, <5.5 oMUy RA, a, = 8.0 Jo/Mih kA,
H
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ue()={2"%, a <x<a,
2 T
0, a, <X
M)K%i%%%i%@ﬁuﬂnzl—é%o

(5) LIV S5 s bR 4K
HCEMR 15 (HT78), FHR05 (FJTT0), SRHIZr: S )E k%

1
=——(x-05
e (X) 145 (x )
AR % SR R B S B AN TN I AN L SR B, L3R 8.

#8 FEEE
it H ES EAI ESI FEIV E Y
CIPR i 0.5341 0.7614 0.6705 1 0.8636
B e as 0.3750 0.3125 0.3375 0.15 0.25
KA A 1 0.76 1 0.4 0.48
AFEE P H 0.85 0.75 0.8 0 0.2
HIE 1 0.4480 0.6552 0 0.0345

XFERh e T 0RO R

[0.5341 0.7614 0.6705 1 0.8636
0.3750 0.3125 0.3375 0.15 0.25

R=| 1 0.76 1 04 048

085  0.75 0.8 0 0.2

1 04480 0.6552 0 0.0345|

WAL KV, I H AR ALE S A = (0.25, 0.20, 0.20, 0.10, 0.25) ,

FREEITRNGE T
B = AR =(0.7435, 0.5919, 0.6789, 0.3600, 0.3905)

HER N 7% AR, IR, IV RZE.
FEFP SR
(L) BE5e9S R B myfunm W1 F:
function f=myfun(x);
f(1,:)=x(1,:)/8800;
f(2,:)=1-x(2,:)/8000;
(3,:)=0;
f(3,find(x(3,:)<=5.5))=1,
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flag=find(x(3,:)>5.5 & x(3,:)<=8);
f(3,flag)=(8-x(3,flag))/2.5;
f(4,:)=1-x(4,:)/200;

(5,:)=(x(5,:)-50)/1450;

(2) GEREF T

x=[4700 6700 5900 8800 7600
5000 5500 5300 6800 6000
40 6.1 55 7.0 6.8

30 50 40 200 160

1500 700 1000 50 100];
r=myfun(x);

a=[0.25,0.20,0.20,0.10,0.25];

b=a*r

3.3 ZIZUCHIHILE AU By Iy ik
3.3. 1 Z IR LG VPN A7 7 1K B A D B

(1) AP X R A XX, Xy, Xg, 0, X, }
(2) #isE EEOE A R) U ={u,,u,,---,u,}
HHREXRZ, AWK U={u,u,,---u} L EME DS DT E,

U, =u®uf®, - u0}, i=12,5, AN

© inizn: @ Ouizu; ® U NU, =¢,i=]
i=1 i=1

(3) E%X'_E'ﬂzig‘ﬁi \Y :{Vllvz""vm}.
rl(li) rl(zi) o rl(niw)
@) hRFEEU, HIEEV , TRE— M R = :
MOREORESS0
nl n;2 nm

(6) MEE—AU,, ZRIEHSEE R BEU, % PR Z A I 20 e (R ) RSB

)0 A = (a0, af,-a?), stk Y a® =1.
t=1

—296-



A5 R N H AR, G2 Z e 1

AOR =(b b, b )AB, =125

(6) 3{%/[\U,*)mj94/[\|ﬂ%’ -I/EA'U ={LJ1|U2,"'US}’ a:ZEéU R%ﬁlﬂ%ﬁé, U

RN R=| 7 |=

BAU AU 80, S U B s, r DA 0 FEE R4 AR 23 i

A= (ailaZI'nlas)
TR B YR ZR S VP AR AL

B=AOR=(b,b,, b )

HRADATHRU (1=12,, )T ENER,  WAKU, 570, TR =9
SR
3.3.2 2 HIsBIMIZR G VPN SR L A S 451
FHE RN 25 5 PR R 1 3 57 K A SRS B E
(1) BHECRZEG VP I 3 (R PR R) (K3
MRAERME R R A R K, Wik DL F —BZ 8 IR A R,

HELTG (Un)
IELTTRGS (Uy)
H22gd (ugs)
FRUKE (Uy)
FAREIH (Uy,)
BRI (uz,)
BOROIHT (u,)
FHIPIRL (us,)
FHIFEER (us,)

R U,)

FHEOEREEA T (A) L RITRE (U ,)

FHIHEA U3) {
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Hbr (A) weme (B)  #&ki (C)
K3 RHUSREG AN Z kG
(2) B BRI PHESE A 2
TEVFN BHBORRIN, WL I o — @ A . 7Ek, N “L AT WM
PPN ISR “10 407 “8 47 “6 437 “4 437 “2 437 HAVEY, NILVEIESER
2K
V ={10%), 8%, 6%,

44, 27}

(3) s B4 U, SRR TV VR (0 SR
STEFH P25 2 VP T s SR T

FFRZA NN, AR R,
R R s N
o MCHTHZ B U, S RVEZR Ry Ve SR SR A

ij n

Febi R bR R TV i

i1 C ) 9 MEFMERIIGI U, « BHKFEU, o BHFEAU ; =NEN 2T
=2, RGP C R DRSO R, U (RHPaR) i “H
AT “WHERTIRG " A ” WIHERY P LAERN S, % Lk

ot T35 3x 5 4EFE Ry, WREITAIEIR,, R, )

h N, hy Ny Is
Rl B Ty Ty By gl
G T Ty Iy Ty
h N, hy Ny 0B
R ly T Ty Ty I
2 ! ' ' ! '
i T Py Iy Iy
L M T Vg Ty Tgs i
R h N, Ny Ny B
3 " " " " "
L Gy T Ty Ty I N
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(4) B a, M

FE (D) 23 GEE VPO AR o = KHEN & 9 MREs,  ARITFESE S VR v i 3 2
REFERA—FEMR o WAL EN, War TRONIOBGE,; )z, N4 HBUMUBGE. F3cs
Y A ol AL 1 5 FH g ko

@ G B,

wHREE U ={u,,u,,---u,}, itk (k> 30) A7 % 50 & K Z 18 H A CRIRGE >
Ao MR RIS A BC R AT 3, PRI Uy (1= 1,2, - ) BEAT 5D 3= AL

HEHRK,  PERAR:
i) XAZR U (=12, n)EERRE a; (] =12, K )Pl E K M, Al ME

) SR p R A

VLIRS e p ALIOALEE, 4

B MRE) N R p AL
i) TSR REAL A B (B R
iv) ARISIEAIEAR AT DL, — B KR e 3 4 I A P B R TR 3% U ARG

a; (i1=12,---n), MR EHMHAER I ERY A= (a,a,,---,a,), FHH b,

AU 1) 4 -
A= ( ;ai ! :12 Ty . )
2a 28 A
i=1 i=1 i=1

@ MR RAHTE (AP HisE U

BRI (1) ot 5 A A RIS R, BRI
PIIEER, BB RN, B (AR, X R — AN bRl 7 P
PELLAR L, IF4 1—9 IR 2 o5 SRR I D = (), » 75 EAIEUE 5L
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I D I KN A, » i A, WRRFE TR DX = A, X SRR A, 19

max

HEE LR X = (X, Xy, oy X))o SR HEAT I (U AL T, P05 ST S b o 2

X X X

A:( nl ’ n2 T nn )
Z& X, X,
i=1 i=1 i=1

PR RE $3 25 IR 1) B2 i ol B0 PR R D AT — B
B AR BRI — 7 iR BT 2 AU ) D -

A=(a1'az’aa) Aiz(alllalZ’aB) Az =(a21,a22,a23,a24) A3 =(a31’a32)
b A SRR U, BHIKEU, « BHIFAU , SAMERIEORCE 5 A 27
AENU, (1=1,2,3) FEFabr iR ) &,

(5) BHMCRMZEE Y

A10R1 b11 b12 b13 b14 b15
B=AOR= (a'u a,, as)o A20R2 = (av az’as)o b21 bzz b23 b24 b25
A30R3 b31 b32 b33 b34 b35

= (b,,b,,b;,b,,b)
S <07 MUK T M(e®) : ek XU asb=axb=ab: @ s X
a®b=(a+b)Al.

Xf B AT LA BEAS :

B= 5b1 , 5b2 e nbs A(C,%,C,%,-+,C;%)
zbl zbl Zb|
i=1 i=1 i-1

RV SRR R, 1EZR AT CL% A I 10 43, A C,% ALK

84y, 41C,% AT 6 45, 45 C,% AN 445, 4 C.% HANN

-300-



CIEG VA

BB, 1048, 84%, 64, 443, 2 0k 5 AVRYR. 4 Y =(10,8,6,4,2)" ,
FTCLZRH R S B VNS> . Z =BOY ,  “O” BE T M(,+) 155

Z =10C,% +8C, % + 6C,% + 4C, % + 2C. %

3.4 B2 st ik

3.4.1 A2 B Ik RS BEIL I AR

WO 22 J8 1 e SR B R AR S 2 e P R SR B S R Rk 1, e mT AR
AN EEA={AA,, - AT RN I BREAS 7 R E A CRRTRFR )
C=(C,C,,---,C.), JrgEtifh)a Al EEfRE MR ELES W= (W, W,,---,W,) »
200 e s R K /NS0 WA A 103 0% Bl e 59 22 ) PRS0 - 4 SASE 0
B, RIBRIRAREARE, A F = (£)) 0 o SRR SOOI 5 BT 0 BRI E
] 1 W I BRI bR (A B F SEiiAe e, 15280k ED: D=wOF , X T D
()70 2 K BRI R R sk e LT HE P, DAeRIEH A (1=1,2,---,m)H 18
PLI7 %

3.4.2  PrRTIBOR 2 JE R T

(1) P BUASOR Y 555 () 3 A 5

PR RO PSR A SR BRI« AJSULR PR ASHH H e, S8 MBI 1 BEAEURI SO
FERAR, PR I FARUR B — N P B b (AR KA A Bl SR 7 B AR
BE— AT br RO FE bR AR MELRA B o AR S5 SR FH A RK EG 25 PRl 5 1 HR VT 5 % 4%
B0 G AR 1 BEARRIROR t1 BAR 2 [R) (R 5 o FEDGIEA b, FRoh S & 2 0 S8 T
BIEEAL R SRS, O ROUEM NS, SR, %07 S .

(2) PR e e A D IR

Stepl: FRFRELHE I — M TEHBOM £ RIA
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EX 14 W F(R) AR _ERAMEHLE, M e F(R) iR M KRR LR % uy,

X—‘_', x<[l,m]
() ={2==, xemu]

0, x<Il B, x>u
Hrep I<m<u, WEM A=MEEHE, Wh M =0 mu)=m,mm).
NS PR E SO E T g AR ER AP B 48— Ak = A TR L
1) X T EMESRER, AT LR P BR B ot — ORI Lk o 7R = A B
BOELONEN E R e A e by, AR B AL 9.
KO BRI E BRI = AR L

=

& § | (001 (112 | (234 (4,5.6) (6,7.8) (7.89) | (9,10,10)
P

JEATSE R i 1R 5] — 1 RAK AR

Wi AR bR Ak 1RAE S — ] R e

2) XFTRIRE IR bRE, RS ABEEREA. B a & AN HARBRE L,

= ARSI X, T @ s = A B B X -
a=(a,aa) (D

24 T A P T b A AL O A ORI BT, e N A 3 B0 BRI R bR R RE R
F=(f)ma-

3) W TR ) B 1) = SRR R R

© AREZE RS T, WHANX (D /TRRHA
W= [(W, Wy, W), (W, Wy, W), (W, Wy, W), (W, Wy, W, ), (W, W, W ), (Wy, W, Wi )] (2)

@ AR E MR GS . SRR AR 3 i A 7 1R LA D = A A5OR)
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GRS 7

Step2: BOMIFEARAEFE F JA—fbAbsE

—feH, WA N ARG, W TH () =12,---,5) MRS, EF b
A N ABIRRAE, iCh X =(a,b,¢), (=12,---,N) . K x FATIH—1LH
HAR

@ # X AT R RS N B bR, H— 2 50k

M:(mmmg,mm@gjmnm)Aq .
C, b, a,
@ 5 X, WS AR bR B BRI R, I A
Yi = % ) b ) & nl (3"
max(c;) max(b,) max(a,)

B — (U BRI R R = ()
Step3: HIiHOMIPAEAINE
A7 OB bR A M R AT IR T 7 BB D = (1)
Hrp
r=woy, (i=12,N, j=12.-5)

EEFA PRI AUr, B w=(w®, w® w®) oy = (v, v, yP), ml

1 1 2 2 3 3

Stepd: ffyE BOR] IEFAL M L5 B0H] 571 AL M

M+:(M1+’M2+1""M1;)’ M_Z(M1_1M2_1""M1_5) (5)

Hebrie M =max{r;,r;, - f,}(ji=12,-- 15) ZBRI PSR D h j 4
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WISEFR LI BB, M = mindry, 1, - 0 CJ=1,2,--15) ROk
SERTIE D TP AR BERISE R TR LB M

Step5: EVFNT A Z T SHEHIEMAM ™ 2 HEHEE df

15
d7 = |20 -M)" . =120 N ®
j=1

Step6: i THNTII B SEHI BAAM ™ 2 g d;

15
di = 25 -Mj)* . i=12-N 2
j=1

Step7: BEMIPLILHRIHE
BEVEA R G0 LU g DR T BB I AL, )

fo=—rt—, i=12--N (8)

BARO<S g <1, HASMTBRET, W g 8HSET 1o HSRIERE 1 WRENIEATHE
Feo g K, FORVIIRS UG o 5 J 44 S B2 (R HE P 6 SR VP R S5

3. 4. 3 R BBO) Pk ST 12 iS4

o S PR AR T, U AR A TT RIS 8 2455 51, BARKIR IS INEAIRR Y
Wk

() AIFFR LA 30 %, Ky BRI, SRR ]
WA %R, FARHA: SRG AR Tk En i “ATBORNLRE s 7 =N
gy, BERNH 74 100 7o AR R 0 B m IR FE Pk Y 16 NP A28 B Bei i it
Ft%o

2 AL TG 2 A N I N G AR« 0 ) A BEAR BE ) o AR
AEJ) RISRE S FRLRE F . G @ AR, AL KRB NI 1R AN 77 T

- ANERIESY, WE BN e A/BIC/ID PYUANELL, HARZE R 10 Pk,
~304-



PUESRARIERR 8 P IS B 16 44 MG N B3R R ZR P, dkH 8 HAR sk
(2255 5

Sﬂ

R 10 HISAS RS, LRIMAT 5

i 2k i ROINA LR R 5 3

A B & AT iR e 7 AR B ) RiLhe T
Al 290 A A B B
N W 288 A B A c
A3 288 B A D c
ABi 4 285 A B B B
A5 283 B A B c
NN 283 B D A B
N 280 A B C B
YNZR:] 280 B A A C
A9 280 B B A B
A 10 280 D B A C
ADi11 278 D c B A
A 12 277 A B C A
A Bt 13 275 B C D A
A D114 275 D B A B
A B 15 274 A B C B
A 16 273 B A B c

CHEURE T 2004 S 5op R 4 B O S AE 307 S B TE 26 D l—— A 45 LR IED

e PUNE R
@ %K 9 WA, T Etks A, B, C, D, ALLUE X3 10 Mkt
Kk e Ve dR bR AT A, ERARI R 11,
F AL EVERbREALbRAE

LRI ER A B C D

AL AL (85, 90, 100) (75, 80, 85) (60, 70, 75) (50, 55, 60)

@ & 11 Fa s (D 83 10 PR R BURSS SR = MIEEm &, 153
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[(290,290,290) (85,90,100) (85,90,100) (75,80,85) (75,80,85) |
(288,288,288) (85,90,100) (75,80,85) (85,90,100) (65,70,75)
(288,288,288) (75,80,85) (85,90,100) (50,60,65) (65,70,75)
(285,285,285) (85,90,100) (75,80,85) (75,80,85) (75,80,85)
(283,283,283)  (75,80,85) (85,90,100) (75,80,85) (65,70,75)
(283,283,283) (75,80,85) (50,60,65) (85,90,100) (75,80,85)
(280,280,280) (85,90,100) (75,80,85) (65,70,75) (75,80,85)
(280,280,280)  (75,80,85) (85,90,100) (85,90,100) (65,70,75)
(280,280,280)  (75,80,85) (75,80,85) (85,90,100) (75,80,85)
(280,280,280)  (50,60,65) (75,80,85) (85,90,100) (65,70,75)
(278,278,278)  (50,60,65) (65,70,75) (75,80,85) (85,90,100)
(277,277,277) (85,90,100) (75,80,85) (65,70,75) (85,90,100)
(275,275,275)  (75,80,85) (65,70,75) (50,60,65) (85,90,100)
(275,275,275)  (50,60,65) (75,80,85) (85,90,100) (75,80,85)
(274,274,274) (85,90,100) (75,80,85) (65,70,75) (75,80,85)
| (273,273,273) (75,80,85) (85,90,100) (7580,85) (65,70,75) |

W =[(0.5,0.5,0.5),(0.125,0.125,0.125)(0.125,0.125,0.125), (0.125,0.125,0.125), (0.125,0.125,0.125) ]
@ WA (3D M (D #F rhrEEEA T UL, HBIERMI SRR D .
@ WA (5) HiE AR IE HAR 5 B0 67 BEAL
M * =[(0.5,0.5,0.5), (0.1063,0.125,0.125), (0.1063,0.125,0.125),
(0.1063,0.125,0.125), (0.1063,0.125,0.125)]

M - =[(0.4707,0.4707,0.4707), (0.0625,0.0764,0.0882), (0.0625,0.0764,0.0882),
(0.0625,0.0764,0.0882), (0.075,0.0972,0.125)]

® B R
Hﬂ/ﬁ\\ﬁ (6) d (8)7 ﬂ*ﬁ*amﬁgdr’ di_’ lLll(i =1,2,"',16)7 %%ﬁﬂﬁ 120
® 12 WHERAWRR

N B pow e d wow o d, SR 4,
1 0.0264 0.1338 0.8351
2 0.0462 0.1296 0.7373
3 0.0881 0.1057 0.5454
4 0.0356 0.1205 0.7718
5 0.0537 0.1166 0.6846
6 0.0822 0.103 0.5559
7 0.0578 0.1099 0.6555
8 0.0547 0.1234 0.693
9 0.044 0.117 0.7265
10 0.0928 0.098 0.5135
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1 0.0949 0.0863 0.4762
12 0.06 0.114 0.655
13 0.0987 0.0852 0.4634
14 0.0913 0.0987 0.5195
15 0.0688 0.108 0.6109
16 0.0709 0.1127 0.6139

HILEZERRT R, 16 S A IIZREACE I e

My > fy > Hy > Hy > g > s > Hey > [ty > [hg
> Hhs > He > Hg > thy > Hho > Hyy > g

DB 8 N A BN BL 1. 4, 2, 9, 8, 5. 7. 12,
T MATLAB R 700 F
%o 3 KT EL I 52 I B4l SCAR S mohuutxt T, ARG A B4k 85 90 100,
%B Pk 75 80 85, C ik 60 70 75, D ik 50 55 60
cle,clear
load mohu.txt
sj=[repmat(mohu(:,1),1,3),mohu(;,2:end)];
% 1 Je AT Ak B
n=size(sj,2)/3;m=size(sj,1);
w=[0.5*ones(1,3),0.125*ones(1,12)];
w=repmat(w,m,1);
y=II;
fori=1:n
tm=sj(;,3*i-2:3%i);
max_t=max(tm);
max_t=repmat(max_t,m,1);
max_t=max_t(:,3:-1:1);
yt=tm./max_t;yt(:,3)=min([yt(:,3)";ones(1,m)]);
y=Lyytl;
end
% I I SR ASDR P SR
r=[I;
fori=1:n
tml=y(:;,3*i-2:3*i);tm2=w(:,3*i-2:3%i);
r=[r,tm1.*tm2];
end
%K M+, M— Rl
mplus=max(r);mminus=min(r);
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dplus=dist(mplus,r');dminus=dist(mminus,r");
Yosk SR & i

mu=dminus./(dplus+dminus);
[mu_sort,ind]=sort(mu,'descend")

D)< -
Lo CEREVARI D St B AT A2 — T TR0 H (3 AR, DL v bnte X4l
Xt 4 DB BALHARTDRAT VPR 4 AR b fE B LR 13, Hrb i —MaksfE B2
BBAR AL E RIS EE, 5 = NMERE SR E RALEER et dng. i
TRFEVEAR & KA VAT — > TREVPRRREY, DU E B i P b S A
®13 FEARRALEARE B

e Bebr T34 FM H R ML | kS i
w N\ o §) (Ji7E) 28
2
Ay 480 15 192 1RUr I =
A, 490 14 196 I —& — &
A; 501 14 204 uf I R
A, 475 18 190 — IR4F — &
BE 0.3 0.1 0.1 0.2 0.1 0.2
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