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ABSTRACT

The queueing theory is a study of congestion and the
problems falling under its purview can be broadly classified into
two major catagories-one dealing with the transient behaviour and
the second dealing with the steady state behaviour. The steady
state solutions of a variety of queueing problems have been
-reported in the literature} but there is a lérge numper of problems
where the transient solutions have not been found and one falls an
easy prey to study these problems with the help of their steady
state solutions.. But we know that many of these situations seldom
reach the equilibrium state. On the contrary some of the opera-
Fions start empty and then stop or are stopped at somé specified
time. waiting space is another factor in the study of queueing
models with practical applications, By taking infinite waiting
space or infinite number of servers very elegant mathematical
solutions have been obtained by the researchers but such solutions
have limited practical applications, In this thesis, a new
approach is developed to study the transient behaviour'of certain
queueing Systems primarily with limited waiting spaces,

The thesis has been divided into four chapters, Brief

details of these ‘chapters are given below:

— et e e

queueing theory with more emphasis on the subject of the thesis,
namely, simple Markovian queues, All definitions and concepts

pertaining to the thesis are explained elaborately.
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Chapter II: This chapter discusses the classical and supposedly

one of the simplest systems of queueing theory whose solution in
the literature is'reported on the basis of one dimensional state
model representing the number of units waiting in the system at
a given time. Furthermore the known solution of this model for
infinite waiting space is very complex in nature involving
modified Bessel functions and infinite series of these functions,
Consequently in many potential applications of this model
quantitative estimates are obtained by using approximations of
these functions or, worse still_  the steady state results are

used to describe the system contrary to the practical situations.

In this chapter we study this classical but important
problem with the help of a two dimensional state model. The two

dimensions represent respectively the number of arrivals to

and the departures from the system at a given time and their
difference being the number waiting in the system at that tinme.

Symbolically we take p_ . (r, t) to represent the probability that

n customers arrive at and k leaves the system in (O,t) with
r ( = n-k) customers waiting at time t. A neat closed form

solution is obtained as:
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gives an alternative solution for the elassical model which is
computationally simpler than the one 'reported in the literature.
The results for the finite waiting space and steady state case

can be derived and various parameters of the system have been

worked out.
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The transient solution of W/e/w is known and it has been pointed
out in the literature that the study of transient behaviour with
limited waiting space poses cumpersome difficulties even in the
case of M/M/1/AN queue, We have succeeded in this chapter in
obtaining the closed form and analxtical solution of M/M/Q/N

queue and this is expressed as:
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are suitably defined as functions of aNj’.h and @,

It is eastablished that PN(x) has real and distinct roots. The

QJN,J‘ ;bN ’j

steady state results come out directly by taking limit t - .
Various system parameters have also been worked out. The results

for /M 2/N model have been derived by taking ¢ = 2.

Chapter IV: The busy period analysis for W/W1/eo queue has

e et et e et it

been reported in the literature. 1In this chapter we carry out
the analysis for WMW1/N queue and have obtained the density

function for the busy period in the form
(Mg e U T
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where aNk are the zeros of the nth degree polynomial
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k=0 : k=0
o = Np

The various parameters of the busy period have been worked out.
It is also found that the busy period distribution is the mixture
of exponential distributions,

The analysis has been further extended to M/M/ZGJ case and

similar results for this case have also been obtained in closed

form.
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