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Justify your answers clearly

1. [27] A pair of customers, i.c., exactly two customers at a time, arrive based on Poisson process with rate A

However, customers are served one by one and the service time of cach customer is exponentially distributed
random variable with mean 1/4c. The state transition diagram is shown below. Let ; denote the steady state

probability that the system has j customers.
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\ja/)' [6] Find three global balance equations for states 3 = 0, 1, and j > 2.
V(,lfj [10] Find the probability generating function for ;.
[5] Find the probability that the system is empty, i.c., 7.

) [6] Find the mean number of customers in the system.
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2. [13] Consider an opening queueing network consisting of three queues as shown below.
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4 [4] Find an expression of the average number of customers in the network.
{5) If uy = 0.7, y12 = 0.9, and p3 = 0.8, draw a region for all possible pairs of Ay and Az such that three
queues are stable at the same time. Specify the region exactly.

(¢J [4] Find the maximum possible throughput, while all queues are stable?
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(B) (9] Under what condition s the Narkov chamn positive recurrent? Express it n terms of po A and 1
(<) 3] What o the p ot mininmzing the duft?
L (d) &} Bind the maximum of \ allowed (maximum throughput) such that the system s stable In this question,
use the solution in (©) while assuming 1> o0
(¢) 4] Estimate the manimum throughputif the number of antennas s Af

l!) [CJ Assume that the number of backlograd packets follows a Poisson distribution with mean ng at time (.

Find an update rule foe 1,y when the system obsenves two successful packets
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4. [21] Persons arrive at a Xerax machine according, 1o Posson process with mean rfitelom‘ per mi:l.:e-; ::c":::;‘:?;
of copies to be made by eac h person s unitormly distributed between 1 and 10. Each copy require 5
IVOTaRe system response time when
aj 4] Each person uses the machine on a hrst-come fint-serve basis N | o
\(} [5] Persons with no more than 2 copies to make have nonpreemptive pronty Response time type 1 and 2.

[5] Persons with no more than 2 copies to make have preemptive resume prianty

ies ¢ ntially ~d random time with mean 3 sec.
) [7] Repeat (a) when each copy u\}umj-(.\pom ntially distribute randon e it
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