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All guestions are compulsory.

Choice is given within the questions.

Attempt anv two parts:

{(a) Solve the following problem by the method of

constrained variation

Maximize X, -

subjectto X7 T a3 = |

- (5)

(b) Solve the following problem by the method of

Lagrange multipliers and determine the character
of the stationary point

P.T.O.
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Optimize y = 2x{ + 2x,X, + Xj — 20x, — 14x,

o

subject to X, * 3x, €5

2x, - x, =4 (5

(c) Find the minimum aleng the direction of steepest

descent of the function

starting at the point (1. 1) {5)

2. Attempt any two parts:

{a) Determine the optimal functions that determine the

stationary points for the following integral

(S B R ) }m +16y3 - (v } dx (5)

(b) Find the optimum functions that minimizes the

integral

Uaetn)safx)]= [ v? + 93) dx

subject to the differential equation constraint

d'.‘z_ . ,
_d:‘.\-’z_}‘f. (%)
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tc) In a production scheduling problem. the production
rate is to be changed from 100 units per unit time
to 300 units per unit time in ten times unit i.e.
p(0) =100 and p(i10) — 300. For this problem the

cost as a function of time is
C(t) = 2(p")* + 4tp’

d : .
where p' = d_p Determine the production rate as
i

4 function of time that minimizes the cost over the

lime period. (5)

wad

Allempl any two parts:

- _'Bb . e .
(a} Suppose X = - is a basic feasible solution
\\ 0
of the linear programming problem minimize

2 = ¢X subject 10 AX = b. X = 0. Prove that X'

;

is an optimal basic feasible solution if z —¢, < 0
+ 4

for all non-basicyvariables. (&)

tb) Lse Big-M method to show the following linear

programming problem is unbounded

Minimize Z = -x, — X

P.T.O.
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subjectto X, - X, - x; = |
-X, + x, t2x, - x, = 1
Xiy Xaw Xy X, 2 0, (8)

(c) Use simplex method to solve the system of

equations
£X, T X, T

-

I, - 2x, =2

and hence write the inverse of the coefficient

) [-l
matrix ' . (8)
3 =2,

4.  Attempt any two parts ;

{a) Obtain the dual of the following linear programming
problem

Maximize z = 8x. + 3x, - 2x

subject to A L

.20, x,20. X, unrestricted

with one of the dual variables being unrestricted

in sign. (5)
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(b} Find an optimal solution to the following problem

by solving its dual

Mintmize z = =3n. - 6x,

subject to

xTZO..\IZU

{3)

{¢) Prove that if the primal problem has a finite optimal

solution then the dual also has a finite optimal

sotution and the two optimal objective values are

equal.

5. Attempt any three parts:

)

{a) Solve the cost minimizing transportation problem :

D. D, D, D,
O. 19 {30 |50 | 10
0, % 70 | 30 1 40 | 60
O, | 40| 8 | 70 |20
b s 8 7 14

o

(8)

P.T.O.
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(b} Solve the following cost minimizing assignment

problem :

ol Py T v T v v
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(¢) (1) Use the minimax

strategy for each

PR

.
a

3
J

-

criterion 1o tind the besi

plaver
b
{1
_[_‘

(4)

(1) Use relation of dominance to solve the game

whose pay-off matrix is

rJ

-1

(4)
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(d) (1) Solve graphically. the rectangular game whose

pay-off matrin is

(4)

(i) Reduce the following game into its
corresponding primal and dual linear

programming problems :

-2 3 !
+o-b s t4)
1 -~



