TELCOM 2130        Queueing Theory
Homework 1          Due Date:  09/13/11
Problem 1
One definition of a memoryless random variable is shown below. Show that a random variable T which is geometrically distributed is memoryless.

          P{T > t_2  + t_1 |  T > t_1}   =  P{T > t_2}
Problem 2
 Consider random variables X and Y which are independent and exponentially distributed with parameters X and Y.

  (a)  Find the P{X < Y } 

  (b) Two numbers are repeatedly drawn from F(x) and F(y).  Let Nx  denote the number of trials required before the number drawn from Y is less than the number drawn from X. 

      Find  P{Nx = j}  j = 0, 1 , ....
Problem 3

Consider the Time Homogeneous Markov Chain with one step

transition matrix for the states {0, 1, 2, 3} given below.
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   (a) Draw the state transition diagram corresponding to P

   (b) Find P(2), P(4) , and  P(10) ?

   (c) Find  (n) for n = 1, 2, 3, 4,… 10  given that the chain starts in state  1
   (d) Find the steady state probability distribution 
    (e) Find the probability of the first passage time from state 3 to state 0 in 3 steps f31(3)  

    (g) Determine the mean first passage time E[T30] from 3 to 0. 
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