1. Derive W (t) and w(t) (the total waiting time CDF and its density) as given by the equations
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2. Customers arrive at a service center according to a Poisson process with a rate of one every
15 minutes. The service time is exponentially distributed and the average time is 10 minutes.
Answer the following questions:

(a) What is the probability that an arriving customer will have to wait?

(b) What is the probability that there are (strictly) more than four customers in the system?
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3. What effect does simultaneously doubling A and p have on L, Ly, W, and W, in the M/M/1
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4. Obtain the performance measures L, L,, W, and W, in the M/M/1/1 queue.
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5. Show the following:

(a) An M/M/1 is always better withe respect to L than an M/M/2 with the same p (note
that p=A/pin M/M/1 and p = \/2p in M/M/2)

(b) An M/M/2 is always better than two independent M /M /1 queues with the same service
rate but each getting half of the arrivals.
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6. Obtain the steady-state distribution {m,,0 < n < K} of the number of customer in the
system of M /M/2/K queue with arrive rate A and service rate p for each server.
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7. Write the infinitesimal generator @ for the M/E,./1 with system parameters A = 2, u = 3,
and r = 2.

8. Write the infinitesimal generator @ for the E,/M/1 with system parameters A = 2, u = 3,
and r = 2.
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9. Let Ni be the number of customers in an M/G/1 queue just prior to the arrival of the nth
customer. Explain why {Nj} is not a discrete-time Markov chain.
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