
TELCOM 2130        Queueing Theory
Homework 6          M/G/1 and G/M/1 Queues     

Problem 1.
Consider an M/G/1 queue, where customers arrive according to a Poisson with mean rate  fraction p of the customers require a fixed service time of duration D and the rest  of the customers require an exponential service time with rate .  Determine the mean number in the system L and the  mean delay W.

Problem 2.
Consider the M/E2/1 queue, the arrival process is Poisson with rate  and the service process is  Erlang 2 type with rates 2 and 2 respectively.  Using the results from the M/G/1 queue , determine i , and the distribution of the sojourn time W(t).

Problem 3
Consider the G/M/1 queue for the case when the interarrivals are determined by the On-Off  MMPP traffic source discussed in the class notes. In the ON state arrivals occur according to a Poisson process with rate  and in the OFF no arrivals occur. The amount of time spent in the On and OFF states are exponentially distributed with rate  and  respectively. The service times of the customers are exponentially distributed with rate 
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(a) For the values of 1/  = 1.65, 1/ = 1.35, and  write out a table listing the values of and the squared coefficient of variation of the arrival process for  
(b) Plot the mean delay in the system W vs.  for 0 <  
(c) For  plot the survivor function versus n  for  0 < n < 100. Compare the values at n = 40 and n =100 with those given in the notes for the D/M/1, M/M/1 and H2/M/1.
(d) For  change  the mean cycle time from it’s current value of 3 to 0.3 and 30 (keeping constant) and determine its effect on W and the survivor function P(n > 40).
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