Queueing Systems

Week 4
Dr. Eric Hsiao-kuang Wu

1. Today's topic:
Memory-less distributions, M/M/1 (Two Approaches), Finite Capacity
Memory-less Distribution: Exponential Distribution
Problem 5: Suppose that the number of miles that a car can run before its battery wears out is exponentially distributed with an average value of 10,000 miles. If a person desires to take a 5000-mile trip, what is the probability that he or she will be able to complete the trip without having to replace the car battery? 

Problem 1: Consider an M/M/1 queueing system with parameters ( and ( which can hold a total of 2 customers at most; that is , one can be in service and at most one can be in the queue. A customer who arrives when the queue is full will be lost.

(a) Draw a fully labeled state diagram for this system. (4 points)

(b) Find p(k) explicitly for all k in terms of  ( and (. (4 points)

(c) Find E[N]=expected number in system. (2 points)

(d) Find T = Mean response time for a customer. (2 points)

(e) Find r = fraction of time the server is busy. (2 points)

(f) Find B=P[customer is blocked, i.e., lost] (2 points)

Let us define Power, P, as in class for this loss system as follows:

P = r(1-B)/ (T

(g) How would you find the optimal value of the input rate (, which optimizes the power ? Do not try to find this optimum.(2 points)

Problem 2: Consider an M/M/1 queueing system where the arrival and service rates depend upon the system states as follows. When there is an EVEN number of customers in the system, the arrival rate is ( and the services rate is ( (of course, the service rate is 0 when the system is empty). When there is an ODD number of customers in the system, the arrival rate is ( and the service rate is (.

(a) Find P(k), the equilibrium probability of finding k in the system. You may express your  answer in terms of p(0). (5 points)

( hint: find P(2k) and P(2k+1) in terms of P(0),  (, (, (, ().

(b) now find p(0) explicitly.


( hint: (P(k)= (P(2k)+ (P(2k+1)) (5 points)

(c) Under what condition will the system be stable. (5 points)










