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INSTRUCTIONS:  ANSWER QUESTIONS IN ONE AND ANY OTHER



TWO QUESTIONS 
QUESTION ONE  (30 MINUTES)
(a)  Define the following terms:

(i)  Stochastic process


(ii)  Discrete time process


(iii) Continuous time process


(iv)  States of a process


(v)  State space of a process
[5 marks]

(b)  Let X be random variable such that Pr(X=k) = Pk and  Pr (X
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 k  ) = qk = Pk + Pk-1  +------
       + P1 + P0  for K
[image: image3.wmf]³

0.  Obtain the generating function of qk in terms of the probability     

       generating function of Pk
[image: image4.wmf]
(c) Define the term irreducible markor chain and hence determine whether the following   
markor irreducible.
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[3 marks]
(d)  Let X be a bernoulli random variable with success parameter P.  Let the trials be x1, x2 -

       -------xn.  Find the probability generating function of Y = 
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.   Hence determine the 
       mean and variance of Y.

[7 marks]

(e)  State and explain briefly the various characteristics of queuing system.

[5 marks]

(f)  Define the following terms:


(i)  Absorbing state


(ii)  Ergodic state


(iii) Recurrent time distribution


(iv) Stationary process in strict sense

[6 marks]

QUESTION TWO 
(a)  Explain briefly the following terms:

(i)  Covariance stationary process


(ii) Evolutionary process
    
[4 marks]

(b)  Life (a) above to classify the process 
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  where
         Pr = (X (t) = n) = 
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[16 marks]
QUESTION THREE (20 MARKS)

(a)  Define a birth-death process.

[4 marks]

(b)  Consider a birth-death process with difference-differential equations given by 
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 1  and

   P
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(t) = 
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P1(t),  n = 0


  with initial conditions Pn(0) = 1,  n = 1 and zero elsewhere.  Show that the solution of 
        this process is;


   Pn(t)  = 
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 1
         Hence obtain the mean and the variance of the process.


[16 marks]
QUESTION FOUR (20 MARKS)

(a)  Classify the states of the following markov  chain
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[10 marks]
(b)  Consider the following difference differential equation for a quering process;

         P
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     and

        P
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    Where 
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 denote the number of arrivals and departures per unit time when the 

    state of the system is denoted by  S
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 respectively.  Assuming that 
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 and the queue is 

    infinite, obtain the steady state solution of the above process.


[7 marks]

(c) A computer technician has a shop along Luthuri Avenue where customers arrive for repair of computers according to a poisson distribution with mean 2 per hour.  The service time for each customer varies but is found to follow an exponential distribution with mean 20 minutes per customer.


(i)  How many chairs should be available for customers who arrive at the shop for  

            service?

(ii)  What is the percentage that the shop is idle?


(iii)  What is the expected time from the moment a customer arrive until he/she leaves the 

              shop?
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