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Group—A
Answer any six questions : (6 x 5)
1. (a) Show that every subgroup of a cyclic group is normal. 2

(b) Let T:V —V be an invertible Linear Transformation then show that T ':v —V is also a
linear transformation.

2. (a) Provethat (G,-) is an abelian group if (a—b)* =a’h? va,beG . 2
(b) Let T:P,(x) —P,(x) be a linear transformation where P,(x) is the space of all real
polynomials with degree at most 2. 3

Let, T :P,(x) — P,(x) be defined by, T f(x) = di f(x) . Then find the kernel of T.
X

100
3. If A=|1 0 1},show foreveryinteger n>3,that A" = A" >+ A’ —1 Hence determine A® . 3+2
010

4. Write the associated matrix A of the quadratic form Q = 6x* +35y® +11z* +4zx. Find the eigen

values of A & hence determine the value class of Q. 5

2 6

5. Diagonalize the matrix A= 0 1 5
6. (@ Define Invariant subspace of Vv under the linear Transformation T :V — V. 3

(b) Define the similarity of two matrices. 2
7. (a) Define Convex hull. 1

(b)  Provethatin E?, theset: X = (x,y)/x*+y*<4 isaconvex set. 4
8. The matrix of a Linear Transformation T:R®— R3relative to the ordered basis

1 2 2
(-111),1-11),(1,-1) of R®is|2 1 3.
3 31

Find the Linear Transformation. 5
9. Let «,,a,,a, be an ordered basis of a real vector space V and a linear transformation

T:V—Visdefined by T(o) =0y +, +ay, T(,) =y +,, T() =y . Show that T is non-

singular. Find the matrix of T * relative to the ordered basis o, c,, 0y . 5

Group—-B

10. Answer any one question : (1x5)

(@ (i) A businessman has the option of investing his money in two plans. Plan A guarantees
that each rupee invested will earn seventy paise a year hence, while plan B guarantees
that each rupee invested will earn two rupees two years hence. In plan B, only

(1)



(b)

investments for periods that are multiples of two years are allowed. The problem is how
should he invest ten thousand rupees in order to maximize the earnings at the end of

three years.

Formulate this problem as a linear programming model.

(i) What do you mean by linearly independent vectors?

Solve the following linear programming problem graphically.

Maximize z =2x, 43X,

Subjectto X —X, <1
X <3
and x,x,>0

11. Answer any two questions :

(a)

(b)

(©)

(i) Reduce the following linear programming problem to standard maximization form:

Minimize z =2x, —3X, 46X,
Subjectto % +X; =% >—6

(if) Find the dual of the following linear programming problem:

Minimize

Subject to

(i) Find the extreme points of the convex set of the feasible solution of the following L.P.P.

—6x, +7X, +4x, =15
[13x, —4x, +5x,| <13,

X, X, >0 and x, is unrestricted in sign.

Z =3X, —2X, +4x,
3%, +5X, +4x, > 7,
6X, + X, +3%;, >4,
X —2X, — X, <10,
X, — 2X, +5X, >3,
4X, +TX, — 2%, > 2,
X X, X >0

Minimize z =2x, +3X, +4X, +5X,
Subjectto  2x, +3X, +5x%; +6X%, =16,

X, + 2X, + 2%, +3X,

Xi’ X2’ XS’ X4
Also find the optimal basic feasible solution for given problem.

=0,
>0

(i1) Solve the following L.P.P by Big-M method.

Maximize

Subject to

(i) Find the optimal assignment for the assignment problem with the following cost matrix.

Z=—2X +X, +3X
X, —2X, + 3%, = 2,
3%, + 2%, +4x, =1,

and X, X,, X >0

1 2 3 4

OO w>»

10 12 18 11
5 6 7 8
12 14 13 11
8 6 11 9

(2)

(2x10)
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12.

13.

(if) Find the dual of the following L.P.P.
Maximize z=2x+3y-+5z
Subjectto  2Xx— y+3z<1

4x+3y—72<5
X+2y+ z2<2
X,y,2>0

Group—-C

Answer any two questions :

a) Consider the payoff of the following two person zero sum game—
Player B

Strategy 1 Strategy 2

Strategy 1 7 6
Player A

Strategy 2 5 8

Find out the equilibrium strategy. Does it represents the saddle point?
b) Find out equilibrium through iterated elimination of strictly dominated strategies from the
following :
L C H
Ul 02 3,1 2,3
M 14 2,1 41
D 2,1 4.4 3,2

c) Find out the equilibrium through the method of backward induction—

Microsoft
Active X Java
A X Google GoogleAJ
Active X Java Active X Java
2,1 0,0 0,4 3,2

Answer any one question :

a) Show that there is always a Nash Equilibrium in a two person zero sum game in mixed
strategies.

b) Distinguish between a static game and a dynamic game. Show with an example how the
dynamic game solves the problem of multiple equilibrium found in static games.

(3)

{2x5)

(1x10)
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