TELCOM 2130        Queueing Theory
Homework 4              Due Date:  010/18/11
Problem 1 
From the Kobayashi Text Book  problems 2.4 - 8
Problem 2 
For the M/M/1 queue, find the average time one waits in the queue given that one has to queue up, that is E{Wq | Wq > 0}.  
Problem 3

Consider  an M/M/2 queue with arrival rate  service rate . (a) find the mean delay in the system (b) Consider an M/M/1 queue with the same arrival rate  and a single server that works twice as fast at the servers in part (a) namely 2, determine the mean delay and compare the results with (a) as to which system is faster.

Problem 4 
From the Kobayashi Text Book  problems 2.4 – 18

Problem 5
A data concentrator has 40 terminals connected to it. During the busiest time of day each terminal is occupied and produces packets  which are exponentially distributed with a mean of 1000 bits. The link connecting the concentrator to the campus network operate  at 1.552 Mbps. The arrival process of packets to the concentrator  forms a Poisson process with ten of the terminals producing on  average  1 packet per 10 msec, twenty of the terminals producing on average 1 packet per 50 msec, and ten of the terminals producing on average 1 packet per .5 second.

(a) Determine the offered utilization of the concentrator. 
(b) If the concentrator has a system capacity of 20 packets, determine the packet loss rate 

(c) Determine the average delay in the system.

Problem 6 
From the Kobayashi Text Book  problems 3.1 -3

Problem 7
Consider a birth-death queueing system with birth and death rates

      ii     i > -1  and  0 < alpha < 1

       i                   i > 0    

  Draw the state transition diagram and develop an expression for the steady state probabilities .















