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Section 111

Let T : R3 = R3 be a linear operator
defined by :

T(x,y,z) = 2x,4x-y,2x+3y —2).
Show that T is invertible and fine T-1. 2%;
If C(R) is the vector space and T is a
linear transformation on C(R) define by
T(a+ib)=a—ib for all a,beR; find
the matrix of T with respect to the ordered
basis B = {1 + i, 1 + 2i}. 2%

Let B= {u,u,,..... ,u,} be ordered basis
for U. If T 1s a linear transformation
from U to U then for any y4eU,
[T(w), B] = [T, B] [« B.]. 2%
Prove that if T : V — V 1is a linear
transformation. Then ) ¢ F 1s an eigen
value of T iff T — 1/ is singular. Also,
the eigen space of 1 is the kernel of
T- AL 2%
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(Compulsory Question)

1. (a) Let R be the field of real numbers and
W={xy2)x+y—z
= 02x+3y—-z=0, x,y,zeR}
Show that W 1s subspace of V5(R). 1.2
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Show that the set S = {1, i} which is a
subset of vector space C over the field of

real numbers generates C over R. 1.2
Let T : UF) — V(F) be a linear

transformation. If w,u,,........ ,u, are
linearly independent vectors of U and T is
one to one, then T(u,), T(u,), .......... , T(u,)
are also linearly independent. 1.2

Show that the linear transformation
T : R* » R3 such that T(x, y,z,1) =
(2x, y,z+1,0) 1s a singular transforma-
tion. 1.2
If x and y are vectors in an inner product
space V(F), then prove that x=y iff
<x,z>=<Y),z> forall zeV. 1.2

Section |

Show that the linear sum of two subspaces
W, and W, of a vector space V(F) is a
subspace generated by the union of W,
and W,, 1.e., W; + W, = <W,; U W;>

2%

State and prove Existance Theorem. 2%

2

(a)

(b)

(a)

(b)

(a)

(b)

If W is a subspace of a finite dimensional
vector sapce V(F), then show that
dim V/W = dim V — dim W. 2%,
If S 1s linearly independent and v < S >,
then prove that the set SuU {v} is linearly
independent. 2%,

Section I1

Let {u; = (1, 1, -1), u, = (4, 1, 1),
uy = (1, — 1, 2)} be a basis of R3. Let
T : R3 - R? be the linear transformation
such that T(u;) = (1, 0); T(u,) = (0, 1),
T(u3) = (1, 1). Find T. 2%
State and prove Fundamental Theorem of

Vector Space Homomorphism. 2%

Find the linear  transformation
T : R3 — R3 whose range space is spanned
by the vectors (1, 2, 3), (4, 5, 6). 2%
If V is a finite dimensional vector space
and W be a subspace of V, then prove that

A (AW)) = W. 2Y%
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Section IV

8. (a) State and prove Triangle Inequality for
Inner Product Space. 2%,

(b) Let M and N be subspaces of finite
dimensional inner product space V.

Then show that : 2%,
n 1 1
M+Ny"=M NN .
9. (a) Prove that every finite dimensional

inner product space has an orthonormal
basis. 2%

(b) Let T be a linear operator on a unitary
space V. Prove that T is normal iff
IT*u)| = [Ta)| for all yev. 2%
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