Queueing Systems

Week 2, 2003
Dr. Eric Hsiao-kuang Wu

1. Today's topic:
Introduce M/M/1 (Discrete State, Continuous Time with unlimited size of queue)
   Poisson arrival

   Exponential Service time

   Single Server

   Unlimited Size

   Birth-Death Process
2. Exercise (for your practice, not required to turn in)

Problem 1 : 
Consider an M/M/1 queueing system with parameters λ and μ, a pure Markovian queueing system in which 

     (k =  (   k = 0, 1, 2,…
      (k =  (   k = 1, 2, 3,….

(a) Draw the State-transition Diagram (2 Points)

(b) Write down the equilibrium equations (2 Points)

(c) Find the 
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(7 Points)

(d) Find the 
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 (through z transform) (2 Points)

(e) Find the average number of customers in the system 
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 (through z transform) ( 2 Points)

(f) Find the 
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, The average time spend in the system (2 Points)
(g) Find the probability of finding at least k customers in the system.

Problem 2:

Consider an M/M/1 queueing system with parameters λ and μ, with the following variations. Whenever the system is empty, then, with probability r, the next arrival will correspond to two customers arriving simultaneously or, with probability (1-r), will correspond to exactly one customer arriving.
(a) Draw the fully labeled state diagram for this system. (1 point)

(b) Write down the full set of equilibrium balance equations for this system (3 points)

(c) Find p(k) explicitly in terms of λ, r and μ. (10 points)

(d) What conditions guarantees the existence of an equilibrium solution? (1 point)

(e) Give the solution for p(k) in the case r = 0. ( 1 point)
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