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1. Customers arrive at an airline check-in counter at a ratenoper minute. The average time it takes
to wait in line, check baggage, and leave the counter is 5t@énubout 30% of the time, customers
are asked to go through additional security which requireaverage of a 5 minute extra wait. This
additional check also occurs at the same check-in counteautdl10% of the time, customers must
spend an extra 3 minutes on average because their baggagdsexbe allowable limit. Assuming
the system to be in equilibrium, use Little’s Theorem to fihd aiverage total number of customers
in the system that includes the check-in counter and itseualso find the average total delay of a
customer.

2. Packets arrive at a network switch at a rate of 5000 pagatsecond. With probability 0.1, a
packet is classified as a high-priority packet, while all aamng packets are classified as low-priority
packets. When the system is in equilibrium, the averagey@perienced by high-priority packets in
the switch is 20 msec. while the average delay experiencéoleypriority packets is 60 msec. Find

(a) the average number of high-priority packets in the gwdtcany time.
(b) the average number of low-priority packets in the swithny time.
(c) the average number of total packets in the switch at ang.ti
(d) the average delay experienced by any packet.
3. We have derived the expressipr= 1 — pg for a single-server queuing system in equilibrium relating
the utilization factoryp, to the probability that the server is idlg,. Derive a similar expression for a

system with two servers in equilibrium, relatipgo py andp;, wherep, andp; are the probabilities
of finding 0 and 1 customers in the system respectively.

4. A single-server queuing system in equilibrium has a setivat services customers at an average
service rate ofu. Explain, both intuitively and mathematically, why the eage departure rate of
customers from the server is not the same as the averageeseaté,. Obtain an expression for the
average departure rate as a function@ndpg, the probability of finding the server idle.



