(6)

Or

(b) () §olve the following matrix game by
linear programming :

[ I 0 4 |
0 -4 -3 ]
(/1) Use the dominance relation to slove the

following matrix game :

4 2 21
5 4
11
2 1

N W N
- N W
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(OPTIMIZATION TECHNIQUES)
SECTION—A

1. Answerany four of the following : 4x4

(a) State GOMORY’S mixed integer-
continuous variables algorithm.

(b) What are Kuhn-Tucker optimality conditions ?

(¢) Letfbeapseudoconvex function on an open
convex set 7 cR". Also, let V f(x*) =0 for
some x* € 7. Then what about x* ?

( Turn Over )



(2)

(d) Derive the dual of the primal linear program :
Maximize v = 3x, + 2x,

subjectto  x +3x,< 6

(¢) State Farkas’ lemma.

SECTION—B
Answer all the questions : 16 x4
2. (a) Use Gomory’s algorithm to solve the

program :
Minimize Z = - 9x, — 10x,

subjectto x, +x,=3
2x, +5x, +x,= 15,
X,.X%,,X,,x, 20 and integers.

Or

{#) Solve the following problem by the upper
bounding technique :

M.Sc.=Math-I11IS (CE-303) ( Contintied )

(3)

Maximize v = 3x, + 2x,

subject to
x,—3x,S 3, Zx,tx,s 20, —x1+x2£6,
x -2x,<4, x +3x,<30,

L 0<x, <80% x,<6.

3. (a) () Letf be a pseudo convex f,unction on
an open convex set 7'c R". Also, let
V f(x*) =0 for some x* e 7. Then
prove thatx*isa global minimum of
foverT.

(i) Letfis differentiable atx* e I’ and x*
is a local minimum of the problem
Minimize f(x), subjectto x € T, then
prove that

V f(x*) d =0 for all de D (x*).

Or

(b) (i) Solve the following problem using
Lagrangian multipliers : i i
Minimize f(x)=3x2+ 4x,? +3x.°

subject to x, +x,+x; =10,

Turn Over )
M. Se¢.—Math-11IS (CE-303) (



(4)

(i) Find a direction z €IR" along which the
directional derivative of the function
fatapoint x € IR"is a minimum.

4. (a) Consider the convex programming problem :

Minimize (- x, +x,)

subjectto x? + x, £0
x,20.

Show that x, =0, x,=0 1is the optimal
solution to this program. Also, is Slater’s
constraint qualification satisfied at (0, 0)" ?
Further, show that the Lagrangian of the
problem has no saddle point.

Or

(b) (i) Prove that the Lagrangian associated
with the problem :
Minimize (x?)
subjectto0< x< 1
must have a Saddle point and then find
it.
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(3)

(i) Apply the K-T conditions to solve
the following problem :
Minimize (x> +X,)
subject to x * + x2=-9=0
—(x, +x )+ 1 20

xl+x2$ 1

5. (a) (i) Use the dominance relations 10 solve

the following matrix game

2 0 3
3 -1 1
5. 2 =1

game with the following

i) Solve the j
B matrix by the graphical

pay- off
method.

2—3—-11)
Hr
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