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Note: Symbols used have their usual meaning. The figures in the margin indicale full marks.

Answer any FIVE from the following questions. Dx 6 =30

1. (a) Consider a linear system whose augmented matrix is of the following form

11 1412
2 3 415
6 7x)y

Find the consistency condition {or the system. Also, find the values of x and y for which

it has infinitely many solutions.

(b) Let O be the d x d matrix whose entries are all 0, T be the d x d identity matrix, and X
be a d x d matrix with the property that X2 =0. If A = [ (H) f[; ] determine the block
form of A™" + A% + A3,

13+ 3

2. (a) Let R and Q be the fields of real and rational numbers respectively. Determine whether
S = {(1, + V24 eV3Blab.c e Q} forms a vector space over the ficlds (i) @, (i) R. Find

the dimension and a basis for each that is a vector space.

(b) Let T be a lincar transformation on a finite dimensional vector space V. Show that

dim(Im(7%) = dim(Im(7)) if and only if V = Im(T") 9 Ker(T).
3+ 3]

3. (a) Is it possible for a matrix to have the vector (1,1.1) in its row space and (2,1,1)7 in its
null space? Explain.

(b) Use the Gram-Schmidt process to find an orthonormal basis for the space spanned by
r= (2, L5072 =(1,0,0,1)7, 23 = (3,2,0,2)T, 0y = (0,1, ~1,0)7.

2 +4]

4. Let B, [x] be the set of all polynomials of degree less or equal to n with real coefficient. Define
a mapping 7' : Pyfz] = Pylz] by

d
Tp(x) = (s + I)E plz), for p(z) € Pyjz], where, s,1 are fixed complex number.

Check T is linear or not. If, yes, then find the corresponding matrix representing 7. Is T
invertible? Justify your answer. 6]

P.T.O.



ot

(a) Let T be a lincar transformation on an inner product space V of dimension n and let
{ag,q9,...,a,} be an orthogonal basis of V. If

(ToilTay) = {eglagy, 1=1,2,...,n,

is T necessarily an orthogonal transformation (i.e., {ulv) = (Tu|Tv))?

(b) Let A4 be a diagonalizable matrix and let X be the diagonalizing matrix. Show that the
column vectors of X that correspond to nonzero eigenvalues of A form a basis for R(A).
3+ 3]
6. (a) Let 4 be a n x n matrix with Schur decomposition UTUT. Show that il the diagonal
entries of T are all distinct, then there is an upper triangular matrix R such that X = UR
diagonalizes A.
2

(b) Find an unitary diagonalizing matrix for | —i 2

0

(3 + 3]
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