2002 7 A
F2BELTH

€ R XK F FR
Joumnal of Chongqing University

Jul. 2002
Vol.25 No.7

X E S 1000 - 582X (2002)07 - 0020 - 03

bR g8 ol EPE BRI IE

BROA IR, 47 1R O£
(EKLFR, €4 400050)

B EREHBERAARAATRAAMBE T EHAA, PHRELATERGRKSRZTINIRIBAEN I H,
ARER-ANEBMEACE R, 4Pt X —E R, AW BREATHEAT A S0 L 2527 %
BEAEBRAHFHEY T TZREG KB TR RET SR ALATREAGEHKLLS B, L F &HF
TRBEBURFHTHIRALTER KNS B, EFATERKASER P, BF ELRRAE o)A #H
B, YRAARBT IS RRBEPER SRR SW.,

X BB A% TH M4 EBKIL
FE S ES 0159

REBARBHTRERHR TEERE, XM F
SZRAALHARPTEMLE T ES RSN, REAE
H, BEWRERK

Frif Rk RE WA WML, —RIEER T E
B EMEFNRESGT, M RF 4R RS
BREAZAEFERBRK, REAXDNERRFETEE
ZRIFMHTHERT EE ENEXBEN", B
= HE LR, EES B ARFAFARHEE™
& AEHE ZRIE LR AL R P AR . st
BMERAARERARE T RERHAORE, Gl T
FARRSRAREEZABRARBNREER,
FEAT RIS ALAL S0 BOB A8 5K 7 4% I B A SR R AF L 5
AEREREL, Bk, TREERAS AR EE—
MEMMLAC R . X XA SEERIE ST, B T SRR
gL al B ORI AL 7 B O 8, FF LA B B RV BT IR K
BN T BB B R G AT 58 B A4k 43 B A B in 4
o

1 BRI REIE

MREMB—NREHN n DM, RE—1 T
HRBERERRE, IBAXTRERKAEHKERSE,
HZEBRA 1,

1 BHRAFEHEE

« B A 2002 - 01 - 08

HRPRIRED: A

I 0 D R RS A RS RS R B TR
B MINBE SR R T AT (] — 33 5 S b & i R
WU R REIE % T AF o Bt L BT 60 SB 40 I 2 e A0
X, £ HLA ST LA R o BB B 2 5
2 GRS BN RLE WIS
FRA, AT (EAT -8 43 5 HORR 22 (42 T LA TR B T
kBt , T ATTHB AR R B

BT FEEZESHA R Ry (R, R
TR JAR AT AT A, T n AN TTAE 4L A B
IR G AT REGE R, 7T LR R Tk % T 5t
H

Ry(t) = R(DR (1) R, (1) = IR (1) (1)

R W, R, = R R, R, = IJEIILR, (2)

BERAZWAREE R, SEBETHNRE K&
TN REER A X HANZE N ITHNRTRE R /N
FILAUEBRREWIIEELREPRE KR ET
4 By w] 52 B AR, 3T HLBE & ST o 82 B O/ foc
BRI, SRR SR 0l 5 B PRR B UL i R
REMAREEAZETFT MK, MR BB BBETHH D
WS R EHER,

2 BB ORE
2425 A R0 BRI AR A O B M I, SR B R T 4

EER A BMIR1963 - ), BRA,BERIH¥RDIT. TEAENAR¥ESEOEYE RFLE,



http://www.cqvip.com

BB EETM BRAN F: EHRAKTEABBRKL 21
B BE I BUE R RN BEMWTFEN(G =1, 2, -, m) K BER
KR = (Ri,Resees, Ry THO W
minf( R -
~f( ) ) .Q ﬂ 0, (8)

s.t.g(R) c G,(i = 1,2, m)
Kb f(R)— BARER: 5 — RAFRERNE
RS G —— 55 § R VEUE AT IR OB A X
], BE R MK Ik B 2 BRI R

A

1

Hai (g))

>
>

0 &l g &

B2 AFAROERALIFXE
Mg <g B, AREBHZEEWE; H g = g /T,
HRFELAHEE:; Y g < g < g B, ARBIFH 7
B ope (8) HIRIARN

l,g, < &
h(g.).g < & < g (4)
0,8 = &g/
HF r(g ) —B{HTZE[0, 1] X /8] A5 Va3 e R 3N
HAE h(g)) = 1,h(g!) = 0s81, 8", h(g)—— Bk
RERBELRFERE,

R (3) NEA L EEB ARG M R [, 7T
Rk FEEEY R,

FER) 1, B AREE g (R) KR ARIFTLE
G AERA KFBERNAE, MKGB) H

;k R = (Rl,Rz,"',RN)T

minf( R) (5)
s.t.g(R) € G, (i =1,2,m)

AF, G, = 1g |l g 6,[\6,@],/1@(53) = Al

BEh ETT R 5R(5) 2R MHRER SR
TREE 26 () RN g, ATEAERAZI SO 2B, S .,

p

He (g,) =

~

ﬂ.’ = llc‘.(g.')(i = 1,2,"',"1) (6)

XEE,RG) FE | MEMARRETER > 0,4, BT
BHITEG,

Y R T4 G, 7= s
T4, -
pa(R) = palg) = Ao )

PR T 0 %ﬂﬁ*ﬁ?ﬁﬂiﬁ WE— KRR R
0 B’Jiﬁ)‘“yn(m HEEWRE,iEN 8, A

B(R) = ua(R) = TCum (R), pn(R), 0. (R)) =
(/*‘Gl(gl)v,u(,‘z(gz), ,pcm(gn)):
(B, (R),B:(R), ", B (R)) 9)

K, T RFHITTHER
ER9) .5 THEEBRARNE F2S3AN
FEER, X1 S AKBEHEE, £ EER A
Zadeh BT A" B min /E MR FERKZE, B
B(R) = ,un(R) = minu2,(R) =

1<t sm

ming G,(g,) = minB,(R)

lgism

(10)
lsxgm’\‘

XA, AT LA K (5) BIRTRSE N TE R

KR =(R.R.R)
minf(R) } ()
s.t.B(R) € A(i =1 -, m)
il
KR = (R R R
minf(R) } (12)
s.t.B(R) = A

R (5).5(11) %uituz)m/l\%ms%ﬁ&%mﬁurﬂ
B, 54 A = Ay Ay, e, WIATSKR tH— RIVE AL
R’ (A),Lﬁﬁ&%%%ﬁtﬂﬁ—ﬁﬁtﬁs’ﬂﬂﬁﬁoﬁ
A —EE, TR EEFESNAE.IEhA" E,
WE5ZAMRE R™ (") B NARSE A S EMIAHE
IR,

3 "B #H

RERGH 5 M RITBRAMR, ENMEHSA
A ) REOE R AT RN

c(R)_aln( )+b(]_12345)

XH,a, = 24,a, =8,a; =8.75,a, = 7.14,a5 = 3.
33,5, = 120,b, = 80,5, = 70,4, = 50,bs = 30,%EH
BN AT T EH LR ERERRX AR ERTE
450 Ak h, B AR 600 71T, IR T X
HRGEHTIRERMSE, FRENETREERL,

R HBERKATEERHEELE M FE . KE
B, HFRENAT LA 3 iR,



http://www.cqvip.com

22 ¥ A K ¥ ¥

2002 %

I-lg(g)

0 g450 600
H3 RERH
e (g) MIREXA:
) 1, g < 450
we(g) = { (600 — g)/150, 450 < g < 600
’ 0 g = 600

BIEBE, EITHEFER
;RR = (Rl,sz"'an)T

y
maxR, = 'IIIRj
j=

——

s.t.g(R) = S_jll[ajln(1 _le]+bj]E§

Jj=

RIGRRIKFEBRELKRBE, X5 2 HHE X
gFRIE]L,

X1 HEER
g vh

1.0 0.756 0.903 0.894 0.912 0.957 0.532 450

0.9 0.813 0.929 0.923 0.936 0.969 0.632 465 15 0.1
0.8 0.858 0.948 0.943 0.953 0.978 0.714 480 1S 0.082
0.7 0.892 0.961 0.958 0.965 0.984 0.780 495 15 0.066
0.6 0.919 0.971 0.969 0.974 0.988 0.832 510 15  0.052
0.5 0.939 0.979 0.977 0.981 0.991 0.973 525 15 0.041
0.4 0.954 0.984 0.983 0.986 0.993 0.904 540 15 0.031
0.3 0.966 0.988 0.987 0.990 0.995 0.928 555 15 0.024
0.2 0.974 0.991 0.991 0.992 0.996 0.946 570 15 0.018
0.1 0.981 0.994 0.993 0.994 0.997 0.959 585 15  0.013
0 0.986 0.995 0.995 0.996 0.998 0.970 600 15 0.011

HEITUES, ABEEL0 ~ 0.SKEN, KRR
G TE 450 ~ 525 AOTIEEIANET, FEE REEY 15
i, AT 5 B e, sk R AR TE S X 18] Y AR SR U
BEUEFHLEES B EX - EEAN R EEE
IR RREENER SR NAREAIEENF
B R HEGE SN RTEN, FlN T R R 8
#rh 525 o6, B A = 0.3,

4 HRiE

EREAT LM BLF, L5 BB IR IR & p
HTERT BB R R E R EZ R R FEEMER AR
R, X R AR ERA 0 BRG] 72
BRI

SE M-

(1) Futsh. OsfEsha et Sm A V] b hEER
FHA W AREL, 1995,

[2] WANG G Y, WANG W Q. Fuzzy optimum design of structres
[J]. Engineering Optimization, 1985, 8(4):291 - 300.

[3] ZADEH L A. The Concept of a Linguistic Variable and Its
Application to Approximate Reasoning — 1 _J]. Information
Science, 1975,8:199 - 249.

(4] Bl UAEEAEFHSBONMBASZ 2RI LIEL
FHIRI]. WRRE R RERRATEY. 1993,

(5] REOF, 8BNE. RILATETSEIM]. Big. EERER
A HREAE,1983.

(6] Bteh MM T EERAM LA HERE]. EK.
FKKH,2001.

Fuzzy Optimization for Reliability Apportionment of Series system

QIU Li-qiong, SHU Jun -hui
(Engineering Institute of Chongqing)

Abstract: This paper points out that there are many factors which affect the reliability optimization apportionment of the series

system which is in nature a problem of fuzzy optimization. In the light of this paper puts foreword a method for the reliability

apportionment of the series system. Moreover, it is discussed with fuzzy optimization apportionment of the system reliability

under the conditions of given source constraints.

Key words: series system; reliability apportionment; fuzzy optimization

(hiEmiE EF)



http://www.cqvip.com

