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Choose the correct Answer 		10 x ½ = 5 marks

1.	If a customer decides to leave the queue after waiting for a time and losing patience, the customer is said to have _________ 

	a)    balked 	           b)  reneged	c)   jockey	d)    non-stationary         
2.	A queue with limited waiting room can be viewed as one with forced balking where a customer is forced to_________ if it arrives when the queue size is at its limit.   

	a)    balk	b)  renege 	c)   wait		d)    none of these   	


3. 	In  _________ , state distributions invariant over time.			
a)    limiting distribution	b)  stationary stochastic process   c)   Ergodic process
d)    stationary distribution


4. 	In (M/M/1) queue, p0 =_________     					 




	a)    		b)  		c)   		d)    

5. 	In (M/M/1) queue, Lq =_________     					    




	a)    		b)  		c)   		d)    

6. 	A busy period begins with the arrival of a customer to an idle channel and to end when the channel next becomes  _________ .				            
	a)    idle	             b)  busy 	            c)   parallel		d)    series


7. 	In (M/M[Y]/1) queue, W =_________     					




	a)    		b)  		c)   		d)    


8. 	In (M/M[Y]/1) queue, p0 =_________ .    					




a)      	          b)  	            c)   	            d)      	

9. 	The unit step function U(Xn ) = 1 if _________ .   			               
	a)    Xn  < 0		b)  Xn  > 0	c)   Xn  = 0	           d)    None of these


10. 	The Pollaczek – Khintchine formula is L =  _________		             




	a)    		b)  		c)   		d)    



Part B
Answer ALL questions.		5 X 4 = 20 marks
Each question should not exceed 200 words or one   page.

11.a) 	Explain, briefly, about queue discipline.				               	
                                                                         (or)  

     b)	State and prove the Markovian property of exponential distributions.  	   


 12. a) 	Classify stochastic processes, depending upon the nature of time range. 	
(or)

b)	Discuss Ergodicity . 								    


13. a) 	Derive the formula to find Lq for a (M/M/c) model. 			                	
                                                                         (or)

b)	Write the formulae to find p0 and pn for a (M/M/1/K) model. 		     


14. a)	A car wash company decides to change its operating procedure. It will install new machinery which will permit the washing of two cars at once (and one if no other cars wait) and will move to a new location which will effectively have no waiting capacity limitation. The company expects arrivals to be Poisson with mean 20 per hour, and its service times to be exponential with a mean of 5 min. What average length should it anticipate?								                 	
                                                                                    (or)

b)	Arrivals coming to a single server queueing system are found to have an Erlang   type-2 distribution with mean inter-arrival time of 30 min. The mean service time is 25 min, and service times are exponentially distributed. Find the steady-state system-size probabilities and the expected-value measures of effectiveness for this system. 									                                                                 

15. a) 	Consider a single-server, Poisson-input queue with mean arrival rate of 10 per hour. Currently, the server works according to an exponential distribution with mean service time of 5 min. Management has a training course which will result in an improvement (decrease) in the variance of the service time but a slight increase in the mean. After completion of the course, it is estimated that the mean service time will increase to 5.5 min but the standard deviation will decrease from 5 min to 4 min. Suggest the management whether they should have the server undergo further training.   	   							                                                     	
                                                                                  (or)


   b)	Prove that  for a (M/G/1) model. 				              
Part C
Answer ALL questions.		5 X 7 = 35 marks
Each question should not exceed 600 words or three pages.

16.a)	Explain the characteristics of  queueing processes, in detail. 	        	
                                                                        (or)


b)	Establish the formula for  of a Poisson process and the exponential distribution. 									                  

17. a)	Describe continuos-parameter Markov chains.			        	
                                                                                (or)
b)	Establish the formulae for the measures of effectiveness for a (M/M/1) model. 

        





18. a)	An eye clinic offers free vision tests once in a week. There are three ophthalmologists on duty. A test takes, on the average, 20 min, and the actual time is found to be approximately exponentially distributed around this average. Clients arrive according to Poisson process with a mean of 6 per hour, and patients are taken on a first-come, first-served basis. Find (i) the average amount of time a patient spends at the clinic  (ii) the average percentage idle  of each of the doctors and (iii) the average number of people waiting.							 	(or)

b)	Consider an automobile emission inspection station with three inspection stalls, each with room for only one car. It is reasonable to assume that cars wait in such a way that when a stall becomes vacant, the car at the head of the line pulls up to it. The station can accommodate at most four cars waiting (seven in the station) at one time. The arrival pattern is Poisson with a mean of one car every minute during the peak periods. The service time is exponential with mean 6 min. Find (i) the average wait (including service), (ii) the expected number per hour that cannot enter the station because of full capacity and (iii) the average number in the system during peak periods. 								


19. a)	A manufacturer of a special electronic guidance-system component has a quality control checkpoint at the end of the production line to assure that the component is properly calibrated. If it fails the test, the component is sent to a special repair center, where it is readjusted. There are two specialists at the center, and each can adjust a component in an average of 5 min, their repair time being exponentially distributed. The average number of rejects from the quality control point per hour is18, and the sequence of rejections appears to be well described by a Poisson process. The company can lease one machine which can adjust the component to the same degree of accuracy as the repair staff in exactly  min. The machine leasing costs are roughly equivalent to the salary and fringe-benefit costs for the staff. Should the company lease the machine?							(or)


b)	Derive the formula to find pn for a (Ek/M/1) model. 								
					


20. a)	Establish the formula for  for a (M/G/1) model. 			(or)

     b)	Describe the bulk-input queue model.				


************
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