17 1 Vol. 17 No. 1

2012 2 JOURNAL OF HARBIN UNIVERSITY OF SCIENCE AND TECHNOLOGY Feb. 2012
1 1 2
(1. 150080; 2. 150025)
1 0213.2 TA 1 1007-2683(2012) 01-0108-04

The Study Of Reliability Estimates And Properties With Interval
Censored Date For The Class Of Complex System

ZHANG Xueding' — ZHANG Guo-hi'  ZHANG Wei’

(1. College of Applied Science Harbin University of Science and Technolongy Harbin 150080 China;
2. College of Mathematics Science Harbin University of Science and Technology Harbin 150025 China)

Abstract: In this paper our consideration is based on the complex systems discribed by minimum path. The
subsystems are independent and life distribution is unknown. Each subsystem data is interval censored data and
gives estimation of system reliability function and analysis of the properties.

Key words: Interval censored data; reliability function; minimum path

12010 -06 -19
: (11551094 11551134)

(1985—) E-mail: zhangxuelingling@ 126. com;
(1961—) E-mail: zhangguozhi0908@ 163. com.



109
. 10
20 60
ay <a; < <a, <® (
a, a,) a, a) *° a, o) ) 11 -
( 12
)
. GunnarKull-
dorff ( 1961)
1 1
X ( )
1
2 :
Minorant {T} ( )
; 3
;4 . 1 X.<T ()
; CEER o x> T
2.3 .4 X, (T,6,) i=12
5 n {T,:} Tz
6 (i %6(1))
Winterbottom WCF R 2 ka(j)
Yo = E(T,y) = maxmin ==——  (2)
7 1' F(x) G(=x) X T
Wer F(x)  6(x)
1) Py P, (Py H
)
2) 6(x)
Ly 0<F(t,) G(t) <1 F(x) G(x)
Ly Sty) >0 g(t,) >0
g F () -F(t L
n3{F, (1) () } 1 27 (3)
1 Ak) \1°
F(t,) (1 -F(t )]
. { 2 0 ( O) g( t())
— 1 Z =sup{ e B(1) - =
8 sup{ B(u) —u’} t=0}; B(1) Brown
9 5



110 17
55 A R . R _ ;Rd( +1)
D f(") I
L 32R14 _ RII(Z(L‘ +1) j+1) =<
¢ SED) i) P(D) =0 o 2 )
Hle(e)) ——b(e(8). (4) 0i=J
10 ;
3 R=(-1r 1, r,)
4 :
1" a=(a, a, * a +1)Tﬁ=(b1 .
by =+ b,,)" m+1 '
. . S m S, S,
aVB=(y v, ')’m+1)| Yi=a, +b, y; = S S X, X,
max(a; b;) i=2 = m+1. X (1) (T}
2" C=(c, ¢, ¢,) (m+1) xk S
o A R(1) =1-F () i=12
Ve, Ve \/ci] 1<i, <1, < <, <k m fi( %) F(1)
€i=Uiis) Juviz s (2 A() R (1)
(m+1)x(f) R(t) =1-F(1) i=12 m S
3 0 (m+1) xs A, Fy (1)
0 éltlzl_ﬁlzl(t) C=
1. 2<ism+1l Q i 0 E ~
1 0 (A)z(c1 ¢, ¢,) 1"=(11 1) C
d(Q i) k . .
3" S (m+1)><(j) RIA(t):_;R(,:
F.(1) R.(1) R(t) =1-F(1) . ~ )
i=12 m S A g (R~ (1)) R(1) =(-11-F 1-F,
FlA(t) R1A=1_F14(t) l_ﬁ‘m)T},}'m(l) (2)
1" A
CZ(A)‘(“ 6 oe) o 1T=(11 i (R(1))
1 S m
1) C (m+1)x() R (1) =- S S 8 T
k ! G.( 1) g.(x)
;RCJ :¢1A(R(t))
R(t) =( -1 R, R, - R,)" NP, P (Py H
v (R(1)) ).
2) G.( 1) X fT,
. & Ly 0<R(t) G(t) <1 fi(ty) >0
4" S 4 &(1) >0 (4)
m xk Ry =i a(r 1, i {p(R(10)) ~y(R(1))}—W  (6)
lT T : | 2 1
") C:(A)_(c1 ¢ v cy) 1"=(1 W:—Zl;[ R )]{?(I—Rk)[l—(l—
N k oR, , £t 117
1 1) € (m+1) x(j) T R ]} 2



. 111
1 :

2, 2, - 2, z Z=swhoplho R R,
{eB(1) — =sup{B(u) —u’} 1=0} B(1) R—SR i=12 - m ai?laR2 al?laRa
Brown
A A 2 2 azlp L azw ale
: Ri(t) =1_F,'(t) Ri(t) :l_Fi(t) a}?];me a]gz(l')p& 9R,0R aR, R, azR[
i=12 m. 1 (3) R ko
n3(R,;—RL-) ) n - 2Z(7) (8)
(t 3 1 R
[;(I_Rz)[l_(l_Rz)g((t)]} rLT (ﬁ(Rl R)—IT//(RI Rn) =
m o %n%( R, _él) +(,%‘%n%(R2—R2) +o A+
R R (U DR, -R,) +r (R, Ry R,) =
T m ni (R, - R) )
]A 9 5 oR, fi(1) ¥
(R —R)@ P(R, [—(1—R1)[1—(1—R1)g1(t)]}
B Rl
1 5y 0 n (R, - R,
r(R, R, ) =D [( 1 ])TR1+ %_ ( ) T

9 TR ’ [1(1—1?2)[1—(1—11e2)f2 ]}
(R =R o (R, =R B ] (1)

2 o SURIG
lr/f(él-l'e(Rl_Rl) R, +0(R,-R,) -+ R, + [;(I—Rz)[l—(l—Rz)Jg:(l)]} + t
6(R,-R,)) 0<6<1 w R —R) x
H= oK. 1 O

A Loi- “(1-R
rn(R, R, R,) Z% (R, Rl)az + [2(1 R)[l ( )gm(t)]}
; Ay 1 1 PR RYAONE
(R =) g+ (Ru=R) g | (20 -r[1-0-ra ]}
‘/’(]%1"'9(1{1:]%1) R2+0(R2_1%2) rl(Rl4R2 R )(5)
S W LR()) =P R(1) ) } =W
; Lo HORRE !
Roomen e {0-m) [1-0-R) ]
W (R -R)
1 ORE )
{2(1-3)[1—(1-1%)&([)]} i- oz
k R 1 A
T ak——2[2R~l( 2’]{7(1—13,) [1_(1_
n {1(1—1{,,)[1-(1-1{)“(?)” —0 L
1 . . IA{A)f’”(t)]}3k=12 m
W (R, - R) o a1l
1 IORE :



17

2004 12(2):35-38.
ARAGON J EBERLY D. On Convergence of Convex Minorant Al—
gorithms for Distribution Estimation with Interval Censored Data J.
of Computational and Graphical Statist 1992( 1) : 129 - 140.
FRYDMAN H. A Note on Nonparametric Estimation of the Distri—
bution Function from Interval-censored and Truncated Observation
J . J. Roy. Statist. Soc. B 1994( 56) : 71 -74.
GESKUS R GROENEBOOM P. Asymptotically Optimal Estima—

tion of Smooth Functional for Interval-censoring J . Case2 Ann.

10

Statist 1999( 27) : 627 - 674.

1981(3) 121 -22.

J. 1999 19( 2) :240 —245.
WCF
] 2007 27A(2):229 -239.

2007 27(1):68 -81.
D .
2007:42 -47.

ZHANG Guozhi LIU Di KONG Fanliang YANG Zhenhai. Ex-
pression and Algorithm Implementation of Reliability for Complex
System J . Advances in Systems Science and Applications
2008 8(4): 421 -429.

ZHANG Guozhi. Properties of Estimation of Distribution Function
for Complex System J . Advances in Systems Science and Appli—

cations 2008 8(4) :667 —674.

3

. Orlicz M .
1983: 1 -201.
. Orlicz M .
1986: 1 -200.
CUI'Y A HUDZIK H PETROT N. Basic Topological and Geo—

metric Properties of Cesaro-Orlicz Spaces J . Proc. Indian Acad.

Sei. 2005 115(4): 461 —476.
Orlicz Luxemburg J .
2006 4(32):131 -134.
. Banach M .

1986:6 —12.

10

. Orlicz k - k - J .
2004 4(9) ;132 -135.
. Orlicz J . 1987
(4): 335 -340.
Orlicz Orlicz J.

2007 34(3): 251 -256.
CUI' Y A DUAN L F HUDZIK H. Basic Theory of p-Amemiya
Norm in Orlicz Spaces( 1 <p< ) : Extreme Points and Rotundity
in Orlicz Spaces Equipped with These Norm J . Nonlinear Analy—
sis 2008 69(5 -6): 1796 —1816.
CHEN S T. Geometry of Orlicz Space M . Warzawa: Disserta—

tion Math. 1992: 1 -191.



