
ECE/CS 541 Optional Problem Set Fall 2026

1 Queuing Quagmire

Consider a modification to Lecture 6 Example #2, of a queue. There is one server, and a buffer for
up to K jobs in queue awakening service. The probability of an arrival at a time step is pA, and
an arrival to a queue whose buffer is full is dropped. Imagine that a job in service completes its
service at the end of a time step with probability pS . If at the end of a time step both an arrival
and service completion occur, assume that the service completion happens first, which implies that
the arrival will be accepted.

1. Develop a representation for the state of this system

2. Describe the state transition probability matrix P.

3. Write a program that solves the equation π = πP under the assumption that pA = 0.2, K =
4, and pS is a variable.

4. Plot π(state where queue is empty) as a function of pS .
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