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ENGLISH VERSION

Instructions : (1) As per the instruction no. 1 of page no. 1.
(2) Figures to the right indicate full marks.
(3) Graph paper and statistical tables will be supplied
on request.
4) All questions are compulsory.
(5) Simple calculator can be used.

1  Answer the following questions : 10

(1) Write the mathematical model of a transportation
problem.
(2) Express the following LPP in the matrix form :

Min. Z =x —3x,+2x;

x|, Xy, %3, 20

3) Explain :
(1) Traffic intensity
(2) The service discipline.
(4) Obtain the saddle point for the following game :

By B, By
4 [—1 2 —2]
A4l6 4 6
(5) Define : Inventory control.
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2 (@) Explain, giving illustration, the importance of slack, 4
surplus, and artificial variables for L.P.P.

() Solve the following LPP using simplex method : 8

Max. 7= 5x1 +1 Ox2 + 8x3

s.toc. 3x1 + 5x2 +2x3 <60
4x1 + 4x2 + 4x3 <72
2x1 + 4x2 + 5x3 <100

X, Xy, X320

2

OR
2 (a) Explain : 4
(1) Objective function

(2) Optimum feasible solution.

() A toy company manufactures two types of dolls a 8
basic version doll A and a deluxe version doll B. Each
doll of B takes twice the time as long to produce as of
A and the company would have time 2000 per day. The
supply of plastic is sufficient to produce 1500 dolls
(A and B). The deluxe version requires a fancy dress
which are only 600 per day. The company makes a profit
of Rs. 15 and Rs. 25 on A and B. How many types of
dolls the company should make in order to maximise
the profit ? Solve this problem by graphically.

3 (a) Write a mathematical form of Linear programming 4
problem and explain its uses.
() Solve the following L.P.P. by Big-M method : 8

Min. 7= 5xl+x2

s.toc. 2x1+4x2 <12
2x1+2x2 =10
5x1+2x2 =210

X|, Xy, X320

OR

3 (a) Define the dual of a linear programming problem and 4
state the properties of duality.
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(b)

4 (a)
(b)

4 (a)
(b)
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Solve the following LPP by "Two phase' method :

Max. 7 = 5x1 +1 lx2
s.toc. 2x1+x2 <4
3x1 + 4x2 =24

X, Xy, X320

Describe the minimum matrix method to obtain an
initial feasible solution of a transportation problem.

Solve the following T. P. by :
@) North-West corner and

@) Vogel's approximation method :

Dy, Dy, D; D, |Supply
O 5 8 3 6 30
0, 4 5 7 4 50
O, 6 2 4 6 20
Demand 30 40 20 10 | 100

OR

Describe the Hungerian's method to solve assignment
problem

Assign 4 machines to 4 persons so as to
minimise cost with condition that one person gets
only one machine :

Machines
Persons |I II III IV
Al2 3 4 5
B|l4 5 6 7
cC|7 8 9 8
D3 5 8 4
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5 (@) Explain the following terms with reference to a game 4
theory :
@) Pay-off matrix
@) Value of the game
(1) Pure strategy
@av) Two-person zero-sum game.

() Solve the following game by graphically : 8
B
1 -3
3 5
A
-1 6
4 1
OR

5 (a) State rules of dominance in the game theory.

() Solve the following game theory :

5 3 110
® |5 5 4 6| [i j ;‘]
4 -2 0 -5

6 (a) Explain : The static queue disciplines and Dynamic 4
queue disciplines.
(b) One man barber shop, customers arrive according to 8
Poisson distribution with mean arrival rate of 5 per hour
and his hair cutting time is exponentially distributed
with an average hair cut taking 10 minutes. Calculate
the following :
@) Average number of customers in the shop.
@) Average number of customers waiting for a hair cut.

OR

6 (a) Explain various costs associated with inventory control. 4
(b) An air craft company uses a certain part at a constant 6
rate of 2500 per year, each unit cost Rs. 300 and the
company personal estimate that it costs Rs. 1300 to
place an order and that the inventory carry cost is 10%
per year. How frequently should order be placed ? Also
determine optimum size of each order.
(© It D = 3600 kg per year, Cp=Rs. 36 per order and 2

C,=2.50 per kg per order then find Q* and t".
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