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Homework: Practice with Matrix Analytic Method

Use the matrix analytic method from lecture to analyze the M/PH/1 queue. The arrival process
is Poisson()\). The service time distribution is phase-type with 2 stages. Specifically, the service
time distribution may be described as follows:

Start with an Exponential(u;). After that, with probability 1—p, do nothing, but with probability
p, add on another Exponential(us).

To make this concrete, I will ask you to solve the problem for the case where A = 1, u; = 2,
u3 = 3, and p = .4. I highly recommend using Matlab to solve this problem!

Here are some steps to help you:
1. Define a state space.
2. Draw out the Markov Chain.
3. Write out the generator matrix @ (it’s infinite, so a portion will do).

4. Write out the matrices denoted by: Lo, Fy, By, F, L, B. [Check: L should be a 2x2
matrix].

5. Write out the balance equations and make the appropriate guess for the repeating part of
the limiting probabilities.

6. Solve for the matrix R. [Check: R should be a 2x2 matrix].

7. Use the initial (non-repeating) balance equations together with the normalization constraint
to solve for the initial limiting probabilities. Remember that these may be vectors. [Check:
Compute the probability of there being zero jobs in the system. This should equal 1 — p}].
[Hint: When I did this, I found that the probability that there are zero jobs in the system
was: .3669 The total probability that there is one job in the system is: .2446)

8. At this point you should have all the limiting probabilities. Use these to compute E[Ng]
and E[Ts].

9. Check your answer by applying the P-K formula for the M/G/1 queue.



