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Answer Five (03) questions only.
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Let V be a vector space, ¥ € V and k € R. Show that
B Ou=0 i) (Du=-u

Define a subspace W of a vector space V.

Let U and W are subspaces of a vector space V. Prove that U N W is also a subspace
of V.

Let V be the vector space of all 2 x 2 matrices over the real field R. Show that
W is not a subspace of V where W = {4| A% = A}.

Write the polynomial v = t? + 4t — 3 in P,(R) as a linear combination of the
Polynomials e, = t? — 2t +5,¢, = 2t> — 3t ande; =t + 3.

Determine whether the following vectors in R are linearly independent:
(1,2,-3),(1,-3,2),(2,—-1,5).

Define what you meant by saying that the set of vectors § = {v Ly U2y e, vn} is a
basis of a vector space V.

Let W be the subspace of R® spanned by u; = (1,2,—1,3,4),u, = (2,4,-2,6,8),
us = (1,3,2,2,6), u, = (1,4,5,1,8) and us = (2,7,3,3,9).

Find a subset of the vectors that form a basis of W.
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Let B = {(1,0,1), (1,1,0), (0,1,1)} be a basis for R*. The coordinate vector of x
2

relative to the basis B, [E] g i (3) Find the vector x .

1

Consider the two bases B and B'of R? given by
B =1{(1,0,2),(0,13),(1,1,1)} and B’ ={(2,1,1),(1,0,0),(0,2,1)}.

(i} Find the transition matrix from B to B’ .
1
(ii) In the usual notation, if [_{]B, = ( 2 ), find [E]B'

For u = (x1,¥1), v = (x3,¥,) € R, the product (u, v) is defined by
(U, v} = x1%5 + 2y1Y5-

Show that {u, v) is an inner product on RZ.

Show that f(x)} = x and g(x) = %(sz — 1) are orthogonal in the inner product
space C{—1,1] with the inner product {f, g) = f_11 flx)g(x)dx.

Apply the Gram-Schmidt orthonormalization process to find an orthonormal
basis for the subspace U of R* spanned by v; = (1,1,1,1), v, = (0,1,1,1) and
vy = (0,0,1,1).

Determine whether the function T: R® = R3? defined by
T(x,v,2z) = (x +y,x —y,2) is a linear transformation.

Let B = {(1,0,2),(0,1,3), (1,1,1)} be a basis for R* and T:R3 — R? be a linear
transformation such that 7(1,0,2) = (~1,2), T(0,1,3) = (0,4) and
T(1,1,1) = (1,0). Find T(1,2, —1).

Consider the linear transformation 7: R* — R? given by
T(x,y,z,t) = (x—y+z+t,x+2z—t,x+y+3z—3t).

(1) Find the standard matrix representation of T'.
Continued...
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(i)  Find the bases for Ker(T) and Im(T) of the linear transformation Tand
verify the Rank-Nullity theorem.

(iii)  Is T one to one? Justify your answer.

State the Cayley-Hamilton theorem for any square matrix A.

Verify the Cayley-Hamilton theorem for the matrix A = G '—53)

Hence find A~2.

4 1 -1
IletA=12 §5 =2
1 1 2

(i) Find all eigenvalues of A.

(i)  Find a maximum set of linearly independent eigenvectors of A.

(iii)  Is A diagonalizable? If yes, find P where P~1AP is diagonal.

~~~~~~~~~~~~ THE END






