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Attempt anyv five questions.

What is Operational Research 7 What are the
timitations of Operational Research 7 Discuss the
applications of Operational Research in decision
making. (10}

A company manufactures two kinds of machines,
each requiring a different manufacturing technique.
The deluxe machine requires 18 hours of labour.
8 hours of teiling and vields a profit of Rs. 400/-.
The standard machine requires 3 hours of labour,
4 hours of testing and yields a profit of Rs. 200/-.
There are 800 hours of labour and 600 hours of

testing available cach month, A marketing forecast
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has shown that the monthly demand for the
standard machine is to be more than 150, The
management wants to kncw the number of each
model to be produced monthly *that would maximize
total profit. Formulate a linear programming
problem and solve it graphically. {12%)

2. (a) Define a convex set. Show that the sot

S = {(x.x2): 3P + 2%

(RN

<6}

is convex. {11)

{by If S and T are any two convex sets in R", then
show that for all scalars «. B. the set aS+ B is

also a convex set. (rn

3

3. (a) Mlusirate graphically the following special cases

of linear programming problem :
(1+ Multiple optimal solutions
(11} No feasible solution and

(iii) Unbounded problem (12)

(b) Find all basic feasible solutions for the system

1l

X —dx, v x, =8
.\.+2.\',+,\‘4:4

Noo N, hL X

L =0 (10)
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4. (a) Explain the two phase method for solving a given

linear programming problem. (8'2)

(b) Use simplex method to solve the following L.P.P.:
Maximize Z = 4x, + 10x,

Subject to the constraints :

and X, X, 20 (14)

5  (a) What is dualitv ? Prove that the dual of the dual
of a given primal is again primal. Give the

economic interpretation of dual variables.  (12)
(b) Give the dual of the following L.P.P.:
Maximize Z = 2x, + 3x, = dx,
Subject to the constraint ;
N T 3x, m Sxy 2 2
3, Fxy t Ixy =3
X, *dx, + 6x; <5

X.. X, 2 0 and x, is unrestricted

(10)

P.T.O.
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6. (a) The optimal simplex table of the linear programming
problem

Max 7 = 3x. + Sx,

Subject to the constraints ;

Ix, + 2x, £ 18

X T 2x, <4
X, €6
and X..n, 20

is given as follows:

C 3 5 0 0 0

B B N SiSy Sy

30 0x, 2 1 0 130 213

o S, 0 0 0 23 | 43
5 0x, 6 0 1 0 0 I
236 7,-C, ¢ 0 1 0 3

(i) Suppose variablé.xﬁ is added to the given LP
. problem. Then obtain an optimal solution to
the resulting LP problem. It is given that the
coefficients of x, in the constraint of the
problem are 1. 1 and 1, and that its coefficient

in the objective function is 2.
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(if) Discuss the effect on the optimail basic
feasible solution by adding new constraints

X *» £ 10 and 2x, +x, < 8. (14'%)

(b) What 15 integer linear programming ? Explain the
me-1ts and demerits of “rounding off” a continuous

cptimal solution to an LPP to obtain an integer

solution. (8)

7. (a) Consider the problem of assigning five operators
to five machines with the foltowing assignment

cost matrix

Machines
I 11 111 v vV
A 10 5 13 15 16
Operators B | 3 9 18 3 6
C 10 7 2 2 2
Dy 5 11 9 7 12
E 7 9 10 4 12

What are the operator-machine pair that shall

minimize the cost? (10)

(b} A company has four warehouses a, b. ¢ and d. It
is required to deliver a product from these

warehouses to three customers A, B and C, The

P.T.O.
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warehouses have the following amounts in stock.

Warchouse a b c
No. of units 15 16 12
and the customers requirements ace

Customer : A B C

No. of units 18 20 18

The table below shows the costs of trans, arting

one unit from warehouse to the customer.

Warehouse
a b c d
A 8 9 6 3
Customer B 6 11 5 10
C 3 8 7 9
Find the optimal transportiation routes. (12%)

(200)



