Ultra Scientist Vol. 28(1)A, 47-50 (2016).

ISSN 2231-3478(Print) ISSN 2319-8052 (Online)

Analysis of General-Input Bulk Queue
with Vacations GI/M@b/1

SANDEEP DIXIT

Department of Mathematics V.S.S.D. College, Kanpur (India)

(Acceptance Date 18th February, 2016)

Abstract

In this section we consider a bulk service GI/M@®/1 Queue
with multiple exponential Vacations. customers are served in batches
according to the bulk service rule, in which at least a customers are
needed to start a service and the maximum capacity of each service is b.
When the server finishes a service and finds fewer than a customers in
the system, he takes a vacation. When the server returns from a vacation
and finds fewer than a customers in the system, the server immediately
takes another vacation and continuous in this manner until the server
finds at least a customers in the system.
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Introduction

This paper consider a bulk service
queue with single server. The bulk service
queue used in the various areas such as traffics,
transportation, manufacturing, and other
stochastic systems. Here we study if then
arrivals customers are fewer than the limit a
server takes a vacation. In such cases we find
the steady state differential equation if then
server has no vocations*™.

Then the Interarrival time {T,y,n >,1}

are i.i.d. random variable with the General
distribution function G (t), the density function

a(t), the mean -1 and the LST a’"(s). The

service time and the vacation times are
independent of the arrival process and are i.i.d.
exponential random variable with rates p and
0, respectively. Let

r=Abp) <1

To obtain the distribution of the queue
length at arrivals instants and at arbitrary instants
simultaneously. We use the supplementary
variable method that has been used in other
bulk queue models.

Now we use the residual interarrival
time as the supplementary variable. At an
arbitrary instant, the steady state of the system
can be described by the following random
variables:
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[0 if the server is on vacation
~|j if the server is busy with jcustomersin a batch,,a < j<b.

Lg = the number of customers in the queue
N
A = the residual interarrival time

Define

AN

Fio(x)dx=P(Lq=i,x<A£ x+dx,6=0), 1 2>0,

AN

Fij (X)dx=P(Lg=i,x<A<x+dx,0=j), 1 >0,a<]j<bh,

and the LSTs
o0
FA ) = [ e XF. (x)dx
1] 0 1]

the steady-state system, we obtain the following differential difference equations:

dF,n(X) b
= X M () @)
dF.(X) b _
%: n;auFin(x)+ a(X)Fi-l,O 0), i<a, (2)
dFio(X) .
i =—0F,,(x) +a(x)Fi _1’0(0), i>a, (3)
dFOj(X) b .
i :_“FOj(X)+9FjO(t)+n§a“an(X)’ a<j<b, @)
dFij(x)

i :_“Fij(x)+a(x)':i-1,j(o)’ i >la<j<b-1 (5)
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dFy, (x)
dx

49

b

=—u Fib(x)+0Fi+b10(x)+ > uFi+b1n(x)+a(x)Fi_11b,i 1. ()

Taking the LST on both sides of the equations of (6), we have

* b *
tFoo(® =Fpp(0)- A Fon (),

. R b
tFo®=Fo0)-a"OF_; 40~ ZuFin (),

(t B Q)F;B 0= FiO(O)_ a” ® Fi —
* b * *
(t-,u)FOj(t)+n§a,uF n®+OF Jo(t):FOj(o),

(t - H) Fijf(t) = Fi-(O)— a*(t) I:*i -1, j(O)’

J

* b * * .
(t - H)Fib (t) + . E . pk (t)+ 0 Fi + b’o(t) =F (0)_ a’ (t)Fi—l,b (0)1 1>1 (12)

i+b,n

To find the general solution of the
difference equation that occur in the
supplementary variable method, it is well
known that the polynomial of the right shift
operator can be used (see Gross and Harris
(1985). A brief summary of the operational
calculus is presented here for the convenience
of reference®*.

For a sequence {xn} of complex
numbers, the right shift operator, denoted by

D, is defined of Dx,6 =x, , for n. If

k

f(Z)=0g+aqz+...+2,2"is a polynomial

with complex coefficients a,,then f

(7)
i<a, (8)

n=a
1’0(0), i >a, (9)
asjsb,am
i2la<j<b-1, (11

(D) =g + @D + oo a,D¥) is defined by

f (D). x, =0oXp +yX, 14 +ay X
For a geometric sequence {w”} and
f(z)= Z?(O:Oakzk , it is natural to define
k
f(D) w" :( OZO akDKJ.Wn =f (w)w".
k=0

o 1

Kk
n:OEZ

For instance, since exp (2)=Y
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it follow that

exp (D) w" =eW.w"

and for the LST of a function a*(t) = jao

e~SXa(x)dx , we have a* (D). w".w". If

Conclusion

In the last we discuss then steady-
state differential difference equation and find
then general solution of the difference equation
and also discuss the right shift operator to the

Ultra Scientist Vol. 28(1)A, (2016).

sequence of complex numbers®*.
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