CWI EHE

INR UER

ZAR UTO

UNE IMP

QMIPS

Q uantitative M odeling I n P arallel S ystems

On the Role of Rouché’s Theorem in Queueing Analysis

J.W. Cohen and D.G. Down CWI P.O. Box 94079, 1090 GB Amsterdam, The Netherlands

D W2.T1.5-6.v1

August 1, 1995

cflCWI

Distribution Level: Unrestricted

Approved by: O. Boxma

Abstract In analytic queueing theory, Rouché’s theorem is frequently used, and when it can be applied, leads quickly to tangible results concerning ergodicity and performance analysis. For more complicated models, it is sometimes difficult to verify the conditions needed to apply the theorem. The natural question is: can one dispense with this theorem, in particular when the ergodicity conditions are known? In the present study, we consider an M/G/1-type queueing problem which can be modelled by N coupled random walks. It is shown that it can be fully analysed without using Rouché’s theorem, once it is known that the relevant functional equation has a unique solution with prescribed regularity properties.

The QMIPS Project: The QMIPS project is a collaborative research project supported by the CEC as ESPRIT- BRA project no 7269. It is being carried out by the following organisations: CWI (Amsterdam), EHEI (University of Paris V), Imperial College (London), INRIA (Sophia-Antipolis), University of Erlangen, University of Newcastle, University of Torino and University of Zaragoza.