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[ Descrigtive]
Time : 2 hrs. 30 mins. Marks : 50
[ Answer question no.l & any four (4) from the rest |

If Wyand W, be two subspaces of a finite dimensional vector space V such  7+3=10
that W, n W,=[0}.Prove that Then dim(W; + W,) = dim W; + dim W,.

Prove that a linear transformation T:V — W is said to be injective if T(x) =
T(y)=>x=yforallx,y €eV.

iy 0 5+5=10
a. Find the characteristics equation of the following matrix A=[2 -1 0

0 08
and hence findA~! using Cayley-Hamilton theorem.

b. Define characteristicand minimal polynomial of a block matrixFind the

IO 0 ¥ ()
1 1 0 O
minimal polynomial of A=
0O 0 2 O
()REC) R () )
a.T:R? - R?*is a linear transformation defined by T(x;,x;) = (x; + X2, —  4+6=10

xa, 2x7). Find [T]g?. Where, B, = {(1,0),(0,1)}

B, ={(1,1,0),(1,—1,0), (0,0, 1)}are the basis of R? and R? respectively.

b. Consider the basis S = {a;,az as}of R® where «, =(1,1,1),a; =
(1,1,0),a; = (1,0,0). Express (2, -3, 5) in terms of the basis a,, az, az.

If T: R? = R? be defined as.

T(a,) = (1,0), T(az) = (2,—1), T(as) = (4, 3). Find T(2, -3, 5).

a. Define dual space and dual basis of a vector space. Define Kronecker delta  2+2+6=
in a short way:. 10

b. Consider the basis {v, = {1,—2, 3},v, = {1,— 1,1}, v; = {2,—4, 7}}. Find
the basis {¢,, ¢, P} that is dual to the basis of R>.

a. Define Jordan canonical form of a matrix. If the eigen values A=  3+7=10
3,3 ,4 and 5 find the Jordan Canonical form of the matrix.

b Find all eigen values and eigen vectors of the following matrix A=
=C) Wk
-8 3 4
=1 OB

Is A diagonalizable? If yes find P such that P~'AP is diagonal.
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a. Define bilinear fo
symmetric form.

Gx,y,z) =[2x+ (1 -y, (3 +:2 2, 2ix
(i1) Define normal operatc e following matrix




