Aol aslal) ALty e daaly dlaa
Seagh dla, 2025 sl 7 21 47 sl

doadll ollii ¢4 daiceall Jonagll dio i dadosi
Ayylo 51335 gyah oladiauls G/ M /1 /0

* lagh 4l

gadlall

PRy (o) HUSY] Cagh o glan 6 Aalel) Ada) e M/G/1/00 Hlaill aay
Jalaty s3ll5 canly ada ye Dleall Clibsi we Jalai ) Aadas¥) elaf ainy Jlail
e Jalaill bty N s Ao Uiabiay 85 cale  Jlaia) o)y Aliiue 4045 i) e
Adlshe Aol callaty Adlide hledd a8 Aalal) o2 (46 Aafiye Alsdie aadS A

Y e sl 138 llad B B aladtiad e 2 Ml cdibia
SaieV @iy M/G /1 zisall dphill il w15 amlie auss dand) 13 & &
2385 (5o el 138 Jyams A0 it DA e ccisle paat Slysha o
4 JiyS Adghae Algs o alaeVl P JEy] disiaae bl 5 LS oSl
@A 7Ty, 4adiall dalal) 4 aly)l) dapall Sl &5 (e g ¢y paall allaill CaS )l
g5 ST, Jdalyll dpall plsul & e o gall alaill (& (505N 25y iy
A i_aslie 5 haly .M (Z) sadsadl dlsall Cagpes e alaie YU il e

il DA e bl pasis L3l e el Al Ay Jsaay A}y Aalal)
sl arexi 58 GMR/M/1/00 sl deadll plas off ) Jasill &g el
Alail 3 el aidiys Aagine sy diajl an el 43S M /G /1/00 &)

65




S e 3383 (s sk alaiialy G/M /1 /00 daxdd) s b dind) § sea ol Adejf dpdad

T, Aia¥) axiall M (Z) salpall Jlsall e sSall (0 il Jsaan gl i
.;\Jﬁj\ wﬁ‘.ﬁA

s :\M\; ce)l:d\ US cwlﬁ)ﬂ\ e laaly| f’“g *

66



Aol aslal) ALty e daaly dlaa
Seagh dla, 2025 sl 7 21 47 sl

Modeling Interarrival times in G/M/1 /«

Queue Using Markov Renewal Process

Dr. HadiaTohmaz*

Abstract
The G/M/1 queueing system is a fundamental model in queuing theory,
used to analyze and evaluate the performance of systems that manage
customer flows through a single server with interarrival times following a
general probabilistic distribution. However, there are scenarios requiring the
handling of correlated interarrival times, as these systems provide various
services and need different random service times. Thus, a new tool is

needed to address such cases.

This study extends the concepts and theoretical foundations of the G/M/1
model by Markov renewal theory. interarrival times in this model are
represented using Markov renewal processes. The transition matrix P is
derived from the endpoint of the semi—Markov kernel matrix of the studied
system, leading to the general mathematical formula for the vector
Ty, which represents the number of customers in the system.
Subsequently, the formula for Ty, is derived using the definition of
generating functions I1; (Z) .Special cases of exponential interarrival times
for different customer types are discussed, with results illustrated through
examples and applications. The study concludes that the proposed

GMR/M/1 service system is a generalization of the G/M/1 system.
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