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Analysis of Forward Recurrence Time in Alternating
Renewal Process
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Abstract

In this paper, we obtain an explicit formula of the Laplace transform of the forward

recurrence time at finite time #¢>() in an alternating renewal process, by adopting a
Markovian approach. As a consequence, we obtain the first two moments of the forward
recurrence time.

Keywords : Alternating renewal process, Forward recurrence time, Laplace transform

1. A &

oA A 74 (Alternating renewal process)& Al2®e] A7l ZAE3 nHAlo]E Q71H
AP fAHRAoth AJ2de] FEINN X, Xy, = AR SHoln, BXIF: GE A
), Aade] 27|12t Y, Yy, - 2 M2 EJolm, HFo 1/AY AFRXEE wEda 7}
Ao Aade A4EE (HEt AT o, o(He Alxdo] A relA ol Qe
Astel g d7xY G Alzto|th B dAfdME u(HY HEXLEZHTE F(x, ) E
3, vfZI T WHE ol&dd F(x, H) 9 @ZF2udd 7(s,H = fome_”‘dF(x, D=

T oE EWE JeE f8 A tARCA S 1, 22 HEE TR

ot BN

it

2. Zogrge HEeAUE

A3t [t t+ A0 v(HS v(t+ AP Arole BAS T8 BRYE & )

1) Professor, Department of Statistics, Sookmyung Women's University, Seoul 140-742.

E-mail : eylee@sookmyung.ac.kr
2) Department of Statistics, Sookmyung Women'’s University, Seoul 140-742.

E-mail : ran4504@hanmail.net
3) Department of Statistics, Sockmyung Women’s University, Seoul 140-742.

E-mail @ csk76@hanmail.net

- 115 -



Analysis of Forward Recurrence Time in Alternating Renewal Process

AD—ot, vh>at
v(t+od) = |0 , 0=u(D< atolx [t t+af]dA AP A&

x—af , 0=u(Datolm [t t+Aaf oA A &
Aq71M, 0< arlat X ~ G. @EkA,

Pr{v(t+ 29 <x} = Pr{v(t+2) <x, D>ady+Pr{v(t+2d) <x, 0<uv(H<af
=Pr{v(t+2f <x, v(D>ad

+ Pr{uv(t+af) <x, vd<at, [tt+afdx ABAde] &}
+ Pr{v(t+ad) <x, v(H<at, [Lt+ a0 AAH] A}

=Pr{v(t+2d <x, v()>af + Pr{0<x, (H<AH(Q—Aat+ 0O(21)
+Pr{(z—ar=sx,v(D<aBAat+aD)).

ot 9l g Aelad ohesh 2o,

Pr{v(t+a0 <x} — Priuv(d) <x} = At—(%Pr{v(t) <x}

+Pr{v(d<ad(—Aat+0(aD)
+Pr{(x—af<x,v(D<ad(Aat+0(29). . @10

HeDE wdse $AE Flr, ) ¢ Bo3dAe o3t 2ol 78 & ok
& A(t,2) = =& F(t,) = AF(£,00(1 = G(=)). (22

A9 Fudl HFHF2URE A

[ =L Rt de=£(4,9~ F(L 0= AF(L0) [) CRds ol 512,

2 £(49) o BT g A oels el T 4 Ak
a1 __ r* — _ .l_.i *

L1 = (69~ Fe0) —aFE| L~ &) .

9 AL 28 (49 eI Zol T

£ 9= A& (9= 1) = V)| [, o =i — e (Hi = )| +87C9).

1448 E[v(d] # 2448 E[/()] & 789

- 116 -



o9 &, <Y, A7

ELu(d] = (~D-27(49 | =g

=p— t+_AA&1'H2(t)

HoA)] = (— 1L £(£.9) | +my
ds

= =2tk s+ o 4 G e + 2R [l parn () e,

3

M
e

[1] Baxter, L. A.(1983). The moments of forward recurrence times of an alternating renewal
process, European Journal of Operational Research, 12, pp. 205-207.

[2] Coleman, R.(1982). The moments of forward recurrence time, European Journal of
Operational Research, 9, pp.181-183.

{3] Cox, D. R.(1961). Renewal Theory, John Wiley & Sons, New York.

{4] Karlin, S. and Taylor, H. M.(1975). A First Course in Stochastic Processes, 2nd ed,,
Academic Press, New York.

[5] Lee, E. Y. and Sim, G. C.(1999). A Markovian approach to the forward recurrence time
in the renewal process, 1999 Proceedings of the Spring Conference of Korean Statistical
Society.

[6] Ross, S. M.(1996). Stochastic Processes, 2nd ed., John Wiley & Sons, New York.

- 117 -



	GCGHA2_2002_y2002m11a-0122.tif
	GCGHA2_2002_y2002m11a-0123.tif
	GCGHA2_2002_y2002m11a-0124.tif

