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Q.1 Use revised simplex method to solve the following problem: 
𝑀𝑎𝑥𝑖𝑚𝑖𝑧𝑒 𝑍 = 3𝑥 + 2𝑥  (Objective function); Subject to 
𝑥 + 𝑥 ≤ 4  
𝑥 − 𝑥 ≤ 2  
Where, 𝑥 , 𝑥 ≥ 0 
Also, find the range of the value of the coefficient of the variable x1 in the objective function such 
that the current optimal solution remains optimal. Also find the range of the value of the coefficient 
of the variable x2 in the objective function such that the current optimal solution remains optimal. 

[12] 

   
Q.2(a) The Data collected in running a machine whose purchase cost is Rs 60000 are given below: 

 
Determine the optimum period of replacement of the machine. 

[6] 

Q.2(b) The initial price of the equipment is Rs 5000. The running cost varies as shown below: 

 
Take a discount rate of 9%. Find out the optimum replacement interval. 

[6] 

   
Q.3(a) Mr. Sethi has Rs 10000.00 to invest in one of three options: A, B, and C. The return on investment 

depends on whether the economy experiences inflation, recession or no change at all. The possible 
return under each economic condition are given below in the following table: 

Strategies 
States of nature 

Inflation Recession No Change 
 Rs. Rs. Rs. 
A 2000 1200 1500 
B 3000 800 1000 
C 2500 1000 1800 

Identify the decision taken under the following approaches: (i) Pessimistic, (ii) Optimistic, (iii) Equal 
probability, (iv) Hurwicz criterion. The decision maker’s degree of optimism (α) being 0.7 

[6] 

Q.3(b) Amar company is currently working with a process which after paying for materials labour etc. brings 
a profit of Rs 12000. The following alternatives are made available to the company: 

(i) The company can conduct research R1, which is expected to cost Rs 10000 having 90% chance 
of success. If it proves to be successful, the company earns a profit of Rs 25000. 

(ii) The company can conduct research R2, which is expected to cost Rs 8000 having a probability 
of 60%, the gross income will be Rs 25000 

(iii) The company can pay Rs 6000 as royalty for a new process which will bring a gross income Rs 
20000. 

(iv) The company continues the current process. 
Because of limited resources, it is assumed that only one of the two types of research can be 
conducted at a time. Use decision tree analysis to locate the optimal strategy for the company. 

[6] 
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Q.4(a) Find the optimum strategies A and B and value of the game for the payoff matrix given below: 

 

[6] 

Q.4(b) Consider the following payoff matrix to find the optimum strategies for A and B. Also find the value 
of the game. 

 

[6] 

   
Q.5(a) On the average 96 patients per 24-hour day require the service of an emergency clinic. Also, on 

average, a patient requires 10 minutes of active attention. Assume that the facility can handle only 
one emergency at a time. Suppose that it costs the clinic Rs 100 per patient treated to obtain an 
average servicing time of 10 minute, and that each minute of decrease in this average time would 
cost the clinic Rs 10 per patient treated. How much would have to be budgeted by the clinic to 
decrease the average size of the queue from 1⅓ patients to ½ patient. 

[8] 

Q.5(b) Trains arrive at the yard every 15 minutes and the service time is 33 minutes. If the line capacity of 
the yard is limited to 4 trains, find (a) the probability that the yard is empty and (b) The average 
number of trains in the system. 

[4] 

   
Q.6 A departmental store purchases Christmas trees which can be ordered only in lots of 100. Each tree 

costs Rs 25 and sells at Rs 40 each. Unsold trees, however, have no salvage value. The probability 
distribution obtained from analysis of past sales data is given below: 

 
Simulate for 10 days demand and suggest how many units of tress should the store order?  
The sequence of random number to be used are 3, 27, 45, 57, 85, 23, 9, 44, 97, 96 

[12] 

   
Q.7(a) A member of a certain political party is making plans for an upcoming presidential election. He has 

received the services of six volunteer workers for precinct work and he wishes to assign them to three 
precincts in such a way as to maximize their effectiveness. He feels that it would be inefficient to 
assign worker to more than one precinct if they can accomplish more in other precincts.  
The following table gives the estimate increase in popularity of the party’s candidate if it were 
allocated various number of workers.  

 

[8] 

Q.7(b) Using Dynamic Programming to determine the value of u1, u2, and u3 so as to: 
𝑴𝒊𝒏𝒊𝒎𝒊𝒛𝒆 𝒁 = 𝒖𝟏+ 𝒖𝟐 +𝒖𝟑 
Subject to the constraints: 𝒖𝟏𝒖𝟐𝒖𝟑 = 𝟐𝟕 and, 𝒖𝟏, 𝒖𝟐, 𝒖𝟑 ≥ 𝟎 

[4] 
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Trees sold Probability
100 0.2
200 0.35
300 0.25
400 0.15
500 0.05

Total 1


