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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

December, 2013 

CD 	(APPLICATION ORIENTED COURSE) 
AOR-01 : OPERATIONS RESEARCH 

Time : 2 hours 	 Maximum Marks : 50 
Weightage : 70% 

Note : Attempt any five questions in all. Question No.1 is 

compulsory. Do any four questions out of question no. 

2 to 7. Calculators are not allowed. 

1. 	Which of the following statements are true and 10 
which are false ? Give reasons for your answers. 

If 5 is added to each entry of an assignment 
matrix of order n, then the cost of the new 
assignment will be increased by 5n2. 

For the queuing Model 

1 
M/M/ 2 with X = 2 arrival/min. 

1 
and 1-1 = —

3 
services/Min, steady state 

solution exists. 

(c) Optimal solution of a LPP is not always 
unique. 

(d) A path containing events having non-zero 
slack is always a critical path. 

(e) Any three machine sequencing problem can 
always be reduced to a two machine 
sequencing problem. 

Cr) 
Cr) 
co 
C 

(a)  

(b)  
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2. 	(a) The standard weight of a special purpose 	6 
brick is 5kg and it contain two basic 
ingredients B1  and B2. B1  Costs 5 per kg 
and B2  costs 	8 per kg. Strength 
considerations dictate that the brick 
contains not more than 4 kg of B1  and 
minimum 2 kg of B2. Since the demand for 
the product is likely to be related to the price 
of the brick, find out graphically minimum 
cost of the brick satisfying the above 
conditions. 

	

(b) Solve the following Assignment Problem : 	4 

Subordinates I 

Tasks 

II 	III IV 
A 8 26 17 11 
B 13 28 4 26 
C 38 19 18 15 
D 19 26 24 10 

3. 	(a) Write dual D of the LPP P given by 
Min. 	2x1  + 3x2  
Subject to 2x1  + 3x2 	30 

+ 2x2 	10 

x2 ?."- 
x2  0 

Further, without solving P or D check if 

, 10 x_ 10 
(xi = 	,x2 =— )and 

3 	3 

5 

(5 . 1l 
Yi = 0,  Y2 = 3,  Y3 = i 

are optimal solutions for P and D 
respectively. 
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(b) Consider a 4/2/F/ F max problem with the 	5 
data : 

Job 
Processing time (hours) 

M1 M2 

1 5 10 
2 9 2 

3 16 15 

4 18 5 

(i) Obtain an optimal sequence of jobs. 
(ii) Find the total idle time of M2  and the 

value of Fmax for the optimal 
sequence. 

(a) A Company has factories of F1, F7  and F3  
which supply at warehouses W1, W2  
andW3. Weekly factory capacities are 200, 
160 and 90 units respectively. Weekly 
warehouses requirements are 180, 120 and 
150 units respectively. Unit shipping costs 
(in rupees) are as follows : 

Warehouse 

W1 W2 W3  Supply 
Factory F1  16 20 12 200 

F2  14 8 18 160 
F3  26 24 16 90 

Demand 180 120 150 450 

The shipping clerk is using the following 
shipping plan : 
F1  to W1  : 180, F1  to W3  : 20, F2  to W2  120,  
F2  to W3  : 40, F3  to W3  : 90. Check whether 

5 
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the shipping plan is optimal. If it is not 
optimal, use as many iterations of the 
u.v.method to find an optimal shipping plan. 

(b) A super market has a single cashier. During 
the peak hours, customers arrive at a rate 
of 20 customers per hour. The average 
number of customers that can be processed 
by the cashier is 24 per hour. Calculate : 

(i) the probability that the server is idle. 

(ii) the average number of customers in 
the system. 

(iii) the average time a customer spends 
in the system. 

(iv) the average number of customers in 
the queue. 

5. 	(a) Find the shortest route in the following stage 
coach problem using Bellman's principle : 

0 	6 

(b) A commodity is to be supplied at a constant 
rate of 250 units per day. Supplies of any 
amount can be obtained at any required 
time, but each ordering costs Z 40 ; cost of 
holding the commodity in inventory is 

2 per unit per day while the delay in the 
supply of the item induces a penalty of 10 
per unit per day. Find the optimal policy 
(Q,t), where t is the reorder cycle period and 
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Q is the inventory after arrival of order. 
What would be the best policy, if the penalty 
cost becomes infinite ? 

(a) Draw the network and find the project 
completion time of the following activities ? 

Preceding 	Activity 
Activity 

activities duration (days) 

A 	 4 

B 7 

C 	 6 

D A,B 	5 

E A,C 	7 

F 	C,D,E 	6 

G C,D,E 	5 

(b) A warehouse has only one loading dock 
manned by a three - person crew. Trucks 
arrive at the loading dock at an average rate 
of 5 trucks per hour and the arrival rate is 
Poisson distributed. The loading of a truck 
takes 10 Minutes on an average and can be 
assumed to be exponentially distributed. 
The operating cost of a truck is 20 per hour 
and the members of the loading crew are 
paid CI) 8 each per hour. Would you advice 
the truck owner to add another crew of 
three persons ? If yes, then would you advise 
the truck owner to add one more crew of 
three persons ? Justify. 

(a) The optimal table to the LPP. 
Max z = 4x1 + 6x2  + 2x, 
s.t. xi  + x2 + x3  5_ 3 

x1  + 4x2 + 7x3  <-9 
X1, X2, X3, 0. 

5 

5 

5 
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is 
	

0 
Basic Solution 

PB variables 
X1 X2 X3 X4 X5 

4 x 1  1 0 —1 4X -IA 1 

6 x 2 0 1 2 - 1„. % 2 

Ci — Z.1  0 0 —6 -1% -2A Z=16 

Find the range of coefficient of x3  in the 
objective function such that the current 
solution remains optimal. 

(b) Assuming the following demand pattern : 

Daily demand : 0 10 20 30 40 50 
Probability : 0.01 0.20 0.15 0.50 0.12 0.02 

use the following sequence of random 
numbers to estimate the demand for next 5 
days : 25, 39, 65, 76, 12 
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2. 	(a) 	fq*Ef 4l-4-i 	.1.) 	4-11-Ich clg1-1 5 -klJT 
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I 	II 	III 	IV 
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