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Attempt mwo questions from each Section,
Section [

I. Define basis of a vector space and write a basis for
each of the following vector spaces. Also write the

dimension of the vector space.
()  The vector space C? over R;

(i) The vector space of n-tuples over the field C of

complex numbers.

(#ily The vector space F[x] of all polynomials over a

field F.
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(iv) The vector space M,,,(F) of all 2x3 matrices

defined  over the field F. 4%

( If W, and W, are two subspaces of a wvector space
V(F), then show that W, + W, is a subspace of
V(F). When do we say that W, + W, is a direct

sum 7?7 2%

(i Find two subspaces A and B of R*R) such that

1]
b3

dm A =3, dm B = 2 and dim (A n B)

o

Let V be a finite dimensional vector space over Let

W be a subspace of V. Show that
dim1 =dim V-dim W
W o

Let V. be the space of 2»2 matrices over F. lLet W be

the subspace of V spanned by

' v
Find basis of —. !
Find a bhasis o W 4%



‘Section 11

Define Rank and WNullity of d linear transformation
T :V — W, where V and W are finite dimensional

vector spaces over a field F. Prove that
rank (T) + nullity (T) = dim V. , 5

Let T be a linear operator on R? defined by T(x;, x,)
= (x5 x)). Let B = fe, = (1, 0, gy = (0, 1)} and
B' = {& = (1, 2), oy = (1, =1)} be two ordered bases

for R%. Find a matrix P such that :
[Tlg = rlmﬁp. 5

Find range, rank. kernel and nullity of the linear -

transformation defined by T : R3® — R} such that
T(x,y,z)=(x+z,.r+y+22,2x+y+32). 5

"PTO.



Section, 1N

A vector space V over F.is an inner product space
W is a subspace of V. Define oithogonal complement

of W and prove that V = W @ Wl

Obtain an orthonormal basis for V. the space of all
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and
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4,

real

polynomials of degree at most 2, the inner product being

defined - by

: 1
<f,g>:J‘ flx) g(.r.).dx"
0

(/) Define annihitator A(W) of a subspace W of a

' . 5

. - 1
vector space V(F) and prove that

AW, + W) = AW,) n AW,
“ H . . 'ELE]

2Y

G If W = L{(1, 2, 3), (0, 4, -1} is a subspacc of

R} R). Find A(W) and a basis of A(W).

2



Section 1V

10. Find the eigenvalues, eigenvectors and the eigenspaces of

the matrix : +« . ilane oo 1 i

Is A diagonalizable 7 Justify. 5

1. ()  Prove that if E is the projection on R along N,

then 1 - E is the projection on N along R. 3

(i) Find a projecion E which projects RZ onto the
subspace spanned by (I, -I) alohg the subspace

spanned by (1, 2). 2

PTO.



If Vo«

exist & linear operators E,. &y .o .

that

0]

(i)

(i)

()

Each E, is a projection ic. Er2 = K.

EIEJ. =0 for i # j;

I = E + Ey % e + E

The range of E is W, for i = 1. 2. ...
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W, ® W, & ... @ W, then prove that there

E,\ on V such



