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AOR-01 : OPERATIONS RESEARCH 
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Note : (i)  Question No. 1 is compulsory. 

 (ii)  Answer any four questions out of 

Question Nos. 2  to 7.  

 (iii) Use of calculators is not allowed.  

1. Which of the following statements are true and 

which are false ? Give a short proof or a 

counter-example in support of your answer :  10 

(i) The number of basic feasible solutions to 

an LPP is equal to the number of variables 

in the LPP. 

(ii) If the variables in a primal problem are 

greater than, or equal to zero, then the 

variable in the dual problem would be less 

than or equal to zero. 
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(iii) In M/M/1 queuing model, arrival rate 

follows normal distribution. 

(iv) In transportation problem a solution is 

said to be degenerate if the number of 

occupied cells is equal to the number of 

rows plus the number of columns.  

(v) Every stage coach problem has a unique 

optimal solution. 

 2. (a) Solve graphically the following linear 

programming problem : 5 

Maximize : 

 1 28 7z x x   

Subject to the constraints : 

1 23 66x x 
 
  

1 2 45x x 
 
  

       1 20x 
 

      2 40x 
 

     
1 2, 0.x x  

(b) Obtain the dual of the following linear 

programming problem : 5 

Maximize : 

1 2 32 3 +z x x x   

subject to the constraints : 

1 2 34 3 6x x x  
 

1 2 32 5 4x x x  
 

1 2 3, , 0.x x x
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3. (a) Use branch and bound method to solve the 

following L. P. P. : 5 

Maximize : 

1 27 9z x x 
 
 

subject to the constraints : 

1 23 6x x  
 

1 27 35x x 
 

2 7x 
 

1 2,  > 0x x  and are integers.  

(b) Obtain the initial basic feasible solution for 

the following transportation problem using 

the Vogel’s Approximation Method :  5 

        Stores 

Warehouses I II III IV Availability 

A 5 1 3 3 34 

B 3 3 5 4 15 

C 6 4 4 3 12 

D 4 – 1 4 2 19 

Requirement 21 25 17 17 80 

Also find the optimal solution. 
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4. (a) There are five jobs to be assigned to five 

machines. Costs of completion of the jobs on 

the respective machines are given below : 5 

                   Machines  

 M1 M2 M3 M4 M5 

Job 

J1 65 40 90 80 90 

J2 60 35 100 85 85 

J3 60 30 105 90 95 

J4 70 45 120 90 100 

J5 65 40 105 87 90 

 Find the optimal assignment of jobs to the 

machines so as to minimize the total costs 

of all the jobs. 

(b) A bus transport company has one 

reservation clerk on duty at a time. He 

handles information of bus schedules and 

make reservations. Customers arrive at a 

rate of ` 8 per hour and the clerk can 

service 12 customers on an average per 

hour. Find the following : 5 

 (i) What is the average number of 

customers waiting for service of the 

clerk ? 
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(ii) What is the average time a customer 

has to wait before getting service ? 

5. (a) Use dual simplex method to solve the 

following LPP : 5 

Maximize : 

1 2z x x 
 
 

subject to the constraints : 

1 22 + 2x x 
 

1 2 1x x  
 

1 0,x
 

2 0.x
 

(b) Find the shortest route using Bellman’s 

principle : 5 

 

 

 

 

 

 

 

 

6. (a) In a factory there are six jobs to perform, 

each of which should go through two 

machines A and B in the order A, B. The 
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processing time for the jobs are given. 

Determine all the sequences for performing 

the jobs that would minimize the total 

elapsed time T : 5 

Jobs Machine A Machine B 

J1 1 5 

J2 3 6 

J3 8 3 

J4 5 2 

J5 6 2 

J6 3 10 

(b) The demand for an item in a company is 

18,000 units per year and the company can 

produce the items at a rate of ` 3]000 per 

month. The cost of one set up is ` 500 and 

the holding cost of one unit per month is  

15 paise. The shortage cost of one unit is  

` 20 per month. Determine the following : 

(i)  optimum order quantity 

(ii) optimum cycle time and production 

time. 5 
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7. (a) A small project consists of seven activities, 

the details of which are given below :  

 Duration (in days) 

Activity 
Most 

Likely 
Optimistic Pessimistic 

Immediate 

predecessor 

A 3 1 7 — 

B 6 2 14 A 

C 3 3 3 A 

D 10 4 22 B, C 

E 7 3 15 B 

F 5 2 14 D, E 

G 4 4 4 D 

 Draw the network, find the critical path 

and the expected project completion time. 5 

(b) For Rail booking there are two reservation 

counters for customers who arrive 

according to a Poisson distribution at an 

average rate of 10 per hour. The service 

time for booking clerks at both the 

counters are exponentially distributed with 

a mean time of 5 minutes. The counters 

remain open for 12 hours per day. 5 

 (i) Find the hours of the day for which all 

the clerks are busy. 

 (ii) Find the probability that both the 

clerks are idle. 

 (iii) Find the probability that one clerk is 

idle. 

 (iv) Find the expected waiting time of 

customers in the queue. 
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(ii)

(iii) M/M/1

(iv)

(v)

1 28 + 7z x x   

1 23 + < 66x x  

1 2+ < 45x x  

 1 20x 
 

2 40x   

1 2, 0.x x  
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1 2 3= 2 + 3 + z x x x

1 2 34 + 3 +  = 6x x x
 

1 2 3+ 2 + 5  = 4x x x  

1 2 3, ,  > 0.x x x
 

LPP 

1 2= 7 + 9z x x

1 2+ 3 < 6x x
 

1 27 + < 35x x  

2 < 7x
 

1 2, > 0x x
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I II III IV 

A 5 1 3 3 34 

B 3 3 5 4 15 

C 6 4 4 3 12 

D 4 – 1 4 2 19 

21 25 17 17 80 

  

  M1 M2 M3 M4 M5 

J1 65 40 90 80 90 

J2 60 35 100 85 85 

J3 60 30 105 90 95 

J4 70 45 120 90 100 

J5 65 40 105 87 90 
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`

(i)

(ii)

LPP 

 1 2z x x 
 

1 22 + 2x x 
 

1 2 1x x  
 

1 0,x
 

2 0.x
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6 

A B

A B

J1 1 5 

J2 3 6 

J3 8 3 

J4 5 2 

J5 6 2 

J6 3 10 
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]

` ]

`

` 

(i)

(ii)

]

A 3 1 7 — 

B 6 2 14 A 

C 3 3 3 A 

D 10 4 22 B, C 

E 7 3 15 B 

F 5 2 14 D, E 

G 4 4 4 D 
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 (i) ]

(ii) ]

(iii) ]

(iv) 

AOR–01   


