Birla Institute of Technology and Science, Pilani (Raj.)

Second Semester, 2009-10

AAOC C312 (Operations Research)

Comprehensive Examination (Closed Book) PART –II 

Max. Marks: 80

      Max. Time: 120 mins

Date:10 May, 2010 (Monday)


Note : (i) Attempt all the questions in Part II. Part II contains two sections, ‘A’ and ‘B’.          

               Write Section ‘A’ and Section ‘B’ on the top right corner of the answer books in capital letter.  

          (ii) Answer each sub-part of a question together.
Section ‘A’
Q.1
A random variable X have the following probability distribution:
f(x) = kx,    x = 1,2.
Find the value of k, and hence calculate E(X) and Var (X).




[10]

Q.2
Under what condition(s) a Birth-death model becomes self service model. Using these condition(s), find Pn, and hence calculate P0, L and W.




[10]

Q.3
Using dominance property to reduce the following player A’s pay off matrix to (3 × 2) order matrix and hence obtain the optimal strategies for both players and the value of the game. 

	
	
	Player B

	
	
	B1
	B2

	
	A1
	 1
	-3

	
	A2
	 3
	 5

	Player A
	A3
	-1
	 6

	
	A4
	 4
	 1

	
	A5
	 2
	 2

	
	A6
	-5
	 0


[10]


Q.4
Consider an n-component independent series system with constant failure rates 
[image: image1.wmf]n

l

l

l

l

,....,

,

,

3

2

1

, respectively, then 

(a) Find the reliability of the system.

(b) Hence, prove that the failure rate of the system is constant.

(c) Find the life time distribution of the system.

(d) Find the mean life of the system in terms of the mean life lengths 
[image: image2.wmf]n

,....,

,

,

m

m

m

m

3

2

1

of its components.









[10]
Section ‘B’
Q.5
A company “Halo-tubes’ stocks an item that is consumed at the rate of 50 units per day. It costs the company $20 each time an order is placed. An inventory unit held in stock for week will cost $0.35.
(a) Determine the optimum inventory policy, assuming a lead time of 1 week.

(b) Determine the optimum number of orders per year (based on 365 days per year).
[10]
P.T.O.

Q6. 
Consider a random variable X whose pdf is given by
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Perform the inverse transformation method. Hence generate observations using random numbers, 0.25 and 0.10. 







            

[10]
Q.7
Use backward recursive relation to solve the following Dynamic Programming problem

Max z = 
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[10]
Q.8 
For the PERT network diagram shown in figure for a construction project with the activity information given in the table below:

	
	Activity
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	Duration (weeks)
	Optimistic time
	7
	4
	10
	7
	13
	19
	4
	13
	13
	7

	
	Most likely time
	16
	19
	16
	13
	19
	22
	7
	19
	25
	13

	
	Pessimistic time
	28
	25
	37
	37
	33
	33
	19
	49
	37
	19


(a) Identify the critical path and calculate the expected project duration. 

(b) Determine the probability of completing the project in two years (104 weeks).
[4 + 6]

Note: Data:   P[Z ≤ 0.345] = 0.63495, P[Z ≤ 3.27] = 0.9995, 


  P[Z ≤ 0.44] = 0.6700,  P[Z ≤ 0.046] = 0.5179. 
------------------END-------------------
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