TELCOM 2130        Queueing Theory
Homework 3              Due Date:  09/29/11
Problem 1 
Consider the diagram of the service process at a queue shown below, where the circle  represents a stage of service which is exponentially distributed with rate  and the circle  represents a stage of service which is exponentially distributed with rate .  Note that after the circle  with probability p the service process is over, and with probability q = (1-p) the second stage of service is used and the first repeated.
[image: image1.emf]
(a) Determine the phase type representation of the service process  PH (, T)

(b) Determine F(x)

(c ) Determine E[x] and 2x
Problem 2 
Consider the same scenario of Problem 1, Homework 3. That is a group of two computers that are connected to the Internet and are shared by 10 workers in a office of cubicles. The workers attempt to use the computers at a rate of  per hour per worker during the busy hour. Each computer session is exponentially distributed  with a mean holding time of  . For the Markov Process defined by the number of busy computers at time t answer the following.    

(a) Using uniformization  determine the state probabilities as a function of time (t) over the time interval  [0, 40]  for the case of  assuming  (0) = [1, 0, 0].

(b) Compare with problem 1 of Homework 3.
Problem 3

Packets arrive at a router according to a Poisson process with rate  

(a) A counter at the router counts the number counts packets as they arrive. Find the distribution of the time is takes to count K packets.

(b) If every ODD packet is sent to output port A and every even packet is sent to output port B on the routers. Is the arrival process at output ports A and B Poisson? Show Why or Why not
















