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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 calculator 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 : 

5×2=10 

(i) The forward and backward recursive 

formulation in dynamic programming 

techniques can result in different optimum 

solutions to the same problem. 
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(ii) A non-critical activity cannot have zero 

total float. 

(iii) The addition of a constant to all the 

elements of an assignment problem can 

affect the optimal solution of the problem. 

(iv) If the primal LPP has an unbounded 

solution, then the dual LPP cannot have a 

feasible solution. 

(v) In queuing theory, if the arrivals are 

according to Poisson distribution with 

parameter  , the inter-arrival time is 

exponential with parameter e . 

2. (a) A company produces three products P1, P2 

and P3, from three raw materials A, B and 

C. One unit of product P1 requires one unit 

of A, 3 units of B and 2 units of C. A unit of 

product P2 requires two units each of A 

and B and 3 units of C, while one unit of P3 

needs 2 units of A, 6 units of B and 4 units 

of C. The company has a daily availability 

of 8 units of A, 12 units of B and 12 units of 

C. It is further known that the profit per 
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unit is ` 3, ` 2 and ` 5 for P1, P2 and P3 

respectively. How many units of products 

P1, P2 and P3 should the company 

manufacture to maximize the profit ? 

Formulate this problem as an LPP. 5 

(b) Obtain all the basic solutions to the 

following system of linear equations : 

1 2 32 4x x x    

1 2 32 5 5x x x    

 Which of the solutions are feasible ? 

Justify. 5 

3. (a) Use simplex method to solve the following 

LPP :  5 

Maximize : 

1 2 3Z 2 2 3x x x    

Subject to the constraints : 

1 2 32 3 10x x x    

1 2 5x x   

1 2 3, , 0x x x  . 
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(b) Use two-phase simplex method to solve the 

following LPP : 5 

 Maximize : 

1 2Z 5 3x x   

 Subject to the constraints : 

1 22 1x x   

1 24 6x x    

 and            1 2, 0x x  . 

 

4. (a) Give the dual of the following LPP : 5 

 Minimize : 

1 2 3Z 2 3 4x x x    

 Subject to the constraints : 

1 2 32 3 5 2x x x    

1 2 33 7 3x x x    

1 2 34 6 5x x x    

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

following LPP : 5 

 Minimize : 

1 2Z 4 3x x   

 Subject to the constraints : 

1 25 3 30x x   

1 4x   

2 6x   

 1 2, 0x x   and are integers. 

5. (a) A sales manager wishes to assign four 

sales territories to four salespersons. The 

salespersons differ in their ability and 

skills and consequently the sales expected 

in each territory are different. The 

estimates of sales per month for each sales-

person in different territories are given 

below : 

Sales- 

persons 

Estimated Monthly Sales 

Territory 

I II III IV 

A 

B 

C 

D 

20 

50 

45 

48 

40 

40 

40 

50 

45 

55 

42 

42 

30 

40 

50 

45 
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Find the optimal assignment of the four 

salespersons to the four different 

territories and the maximum monthly 

sales.   5 

(b) At present a company is purchasing an 

item ‘x’ from outside suppliers. The 

assumption of unit is 10000 units/year. The 

cost of the item is ` 5 per unit and the 

ordering cost is estimated to be ` 100 per 

order. The cost of carrying inventory is 

25%. If the consumption rate is uniform, 

determine the economic order quantity. 5 

6. (a) A road transport company has one 

reservation clerk on duty at a time. He 

handles information of bus schedules and 

make reservations. Consumers arrive at a 

rate of 8 per hour and the clerk can service 

12 customers on an average per hour. 5 

After stating your assumptions, answer the 

following : 

(i) What is the average number of 

customers waiting for the service of 

the clerk ? 

(ii) What is the average time a customer 

has to wait before getting service ? 
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(b) A book binder has one printing press, one 

binding machine, and the manuscripts of a 

number of different books. The time 

required to perform the printing and 

binding operations for each book is shown 

below. Determine the order in which books 

should be processed, in order to minimize 

the total time required to turn out all the 

books :  5 

Book 
Printing 

time (hrs.) 

Binding 

time (hrs.) 

1 30 80 

2 120 100 

3 50 90 

4 20 60 

5 90 30 

6 100 10 
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7. (a) The following table gives the activities in a 

construction project and time duration : 5 

Activity 
Preceding 

activity 

Normal 

time (days) 

1–2 — 20 

1–3 — 25 

2–3 1–2 10 

2–4 1–2 12 

3–4 1–3, 2–3 5 

4–5 2–4, 3–4 10 

(i) Draw the activity network of the 

project. 

(ii) Determine the critical path and the 

project duration. 

(b) Find the optimum solution to the following 

transportation problem : 5 

Factory 
Warehouse 

Capacity 
D E F G 

A 

B 

C 

42 

40 

39 

48 

49 

38 

38 

52 

40 

37 

51 

43 

160 

150 

190 

Demand 80 90 110 160  
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(i) 

(ii) 

(iii) 

5×2=10

(i)
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(ii)

(iii)

(iv) LPP ]

LPP

(v)

𝜆 ]

e  

A, B C 

P1, P2 P3

P1 A ]

B C

P2

A B 

C 3 ]
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P3 A 2 

] B C 

A 

8 ] B 12 C 12 

P1, P2 P3

` 3, ` 2 ` 5 

P1, P2 P3

]

1 2 32 4x x x    

1 2 32 5 5x x x    

LPP 
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1 2 3Z 2 2 3x x x  

]

1 2 32 3 10x x x    

1 2 5x x 
 

1 2 3, , 0x x x  . 

LPP 

1 2Z 5 3x x 
]

1 22 1x x   

1 24 6x x    

1 2, 0x x 

 

LPP 

1 2 3Z 2 3 4x x x  
]

1 2 32 3 5 2x x x    

1 2 33 7 3x x x  
 

1 2 34 6 5x x x    

1 2, 0x x  3x
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LPP 

1 2Z 4 3x x  ]

1 25 3 30x x   

1 4x   

2 6x   

1 2, 0x x 

I II III IV 

A 

B 

C 

D 

20 

50 

45 

48 

40 

40 

40 

50 

45 

55 

42 

42 

30 

40 

50 

45 
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‘x’ 

10000 

` 

`

25% 

]

(i) 

(ii) 
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]

1 30 80 

2 120 100 

3 50 90 

4 20 60 

5 90 30 

6 100 10 

1–2 — 20 

1–3 — 25 
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2–3 1–2 10 

2–4 1–2 12 

3–4 1–3, 2–3 5 

4–5 2–4, 3–4 10 

(i) 

(ii) 

 D E F G  

A 

B 

C

42 

40 

39 

48 

49 

38 

38 

52 

40 

37 

51 

43 

160 

150 

190 

 80 90 110 160  
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