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Redundancies Allocation Problem in Series System
With Interdependent Components

LI Xiaogin, YOU Yinping
(School of Mathematical Sciences, Huaqiao University, Quanzhou 362021, China)

Abstract; Research on the redundancies allocation problem in series system with two interdependent compo-
nents, assuming that the lifetimes of dependent working components and the lifetimes of interdependent redun-
dancies are are independent, we establish the size relationship of system lifetimes under different redundancy
allocation policy in the sense of stochastic preference order. The results show that on allocation of one of two
redundancies, allocating a redundancy with longer lifetimes to a working components with shorter lifetimes can
extend the lifetimes of the system and on allocation of two redundancies, allocating a redundancy with longer
lifetimes to a working component with shorter lifetimes makes a better allocation policy.
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FAU AT 15
P(Z,>Z)=P(X,<X,,Y,<Y)+P(X,;>X,,Y,>Y)).
ML Z =, Z, S0 T
P(X,>X,,Y, <Y +P(X,<X,.,Y,>Y ) =P(X,>X,,Y,>Y) + P(X,<<X,,Y,<<Y)).
B BEUER Z, =, Z, S5 Tk B
P(X,>X,,Y,<<Y)+P(X,<X,,Y,>Y ) =P(X,<X,,Y,<Y))+P(X,>X,,Y,>Y)).
XFAEEN yi =y, . %
vy sy =E[IX, >X DIy, <y + (X, <X DIy, >y ],
AtCyy sy1) =ty sy1) —t(y1 5 y2).
LR 21 <x2 .01 =y. - Z 14
I(x, >x) [y, <<y))=1(x, >a,) Iy, <<yy)=I(x,<ax) I(y,<y,)=0,

CEES

My = [ [ G < a1y <30+ T < 2D, > 30 1S G v dayde, +
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[I(Il < 172)1(3/2 < yl) + I(x, <11)I(yz > yl)]_f(xl sxp)dada, —
- [I(Iz <1'1)I<y2 <y1)+1(1'1 <12)I(y2 > yl)]f(xl sz ) dayda, —

[I(JCZ <11)I(y2 <y1)+1(11 <‘T2>I(yz >y1)]f(11312>d1‘1d12 =

[I(Il < 1‘2)1(3/2 < yl) + I(x, <-171)I(y2 > yl)]f(l'z sy dxda, =
foo

e <o [ 1 < el = fla e deda,,
B ) =1t <) o) = LF (s vies) — v 1T Ctr ). SHE R 30 s [ Cer <) %
F o € (oo, TR LA . U CX, X g LWSAT 9, 17 [© fCeede =" feo,
) day s HET A 15
J:wul)dxl = Jl[f(rl vx) — [y My < ) day =

|" Crce e = i Tde, =0,
HRAESIH 1 A A
) oo
|7 1 < el = flapTde = [ bt de = o,

NHEK Iy, <<y)BIRFT v, € (—oo, y)) i, AT HEE At(y,,y) KT vy, € (—oo,y) il .

WL A5 € G2 () s LR (YL, Y ) & LWSAT By, AT 4ty EL2(Y, .Y ) J=E[:(Y,,Y,) ], B]
E[ICX,>XDIY,<Y)+I(X,<X)DIY,>Y)]=
E[ICX,<XDIY,<Y)+I(X,>X)IY,>Y))].
LNIEIEES
P(X,>X,,Y,<Y)+P(X,<X,,Y,>Y)=P(X,>X,,Y,>Y )+ P(X,<X,,Y,<Y)).

HEHE.

FEI 4 45 3 BT RAE A TC R e 48 B LWSAT 1 9 P4 AR JC 1 1 5B K R e L 4 55 1
BB TCAR TTIF 43 e 45 75 fim B0 9 A JC A 1 43 T SR W 5 4

3 HRIE

% B AE TAEIT IR A5 iy AN TUAR JC A 55 i AR LS HL A3 0 A AR PR 1 25 10 T 3 IR SR R R 2
— DTCARTCIE RIS TCARTCAF (V9 V8 A 4 TR R AR A 28 1] R 1) P BB AL P AR 40P AR 5% 1) 5 SCRIYE o »
SEATR A 23 BL SR R ER I R GEAEREAL 5 U057 T B0 AR S L 20 FiE - SR B 6 5 i B i TR e
HiC 25 73 i B0 1) AR DU PR A 20 BC SR WS Al TR R AR IR R GURE R THROR 1Y n h R RGEASH H L —
A EL AR A TAR DT 5 i A ARMRYE T B IR IUR P BCZ )5 n PR R GEI 77 fi 22 18] 1 BE AL i
PR SR A R4 Ja TARI — Al
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