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Answer the following questions (Any Five). (10)
State existence theorem of linear transformation T : U — V.

Let T: V, — V, be a linear map define by T(x, y) = (x, 32).Is T a 1-1 linear map?
Justify your answer.

Find the linear map associate with a matrix relative to both standard basis.

01
LetT: Vy;— V, defineby T (¢)) = (2, 1), T (e,) = (3, 2),T (e3) = (1, 1) then find
Null space.

Find the range and rank of the matrix

1
1 0|
Prove that : A linear transformation T : V, — V, is an on - to then N (T) = {61, } .
Orthonormalized the L. I set {(0, 1), (—1, 1)} by Gram Schmidt’s process.

1 0 -1
Isthe matrix | 1 2 1 [ non-singular ? Justify your answer.
-11 2
Answer the following (Any two). (10)
Let 7: U— V be a one - one linear map and u, u,, Usgpoonee. u, are L. I vectors of U

then prove that 7' (u,), T(u,), T (u5), .....T (u,) are L. I vectors in R (7).

Let 7: U — V be a linear map. Prove that the range R (7) is a subspace of a vector

space V.

Obtain the general rule for the given linear transformation :
T:Vy—> V,defined by T (e)) =2f, — 1, , T (ey) = f; + 21, , T (e3) = 0f,+ Of, Where
B, = {e,, e,, e;} and B, = {f, , f,} are standard basis.
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Q. 3. Answer the following (Any two). (10)
(1) Verify Rank - Nullity theorem for a linear transformation T : V; — V5 such that
T:Vi—>Vy,T(e)=e +2e,, T(e,)=2e,+e;,T(e;) =ey+2e.
(2) LetS:V— WandT:U— V be two linear map then prove that
(a) ST is one-one then 7 is one-one
(b) ST is on-to then S is on-to.

(3) Find the inverse linear transformation of the given linear transformation 7 if it
exists.

T: V3—>V3;T(el)=el+ez,T(ez)=ez+e3,T(e3)=el+ez+e3.

Q. 4. Answer the following (Any two). (10)

(1) Find the matrix (T'; B, , B,) associated with a linear transformation 7": V, — V,
defined by T (x, y) = (x,— y) relative to basis B, = {(1, 1), (1, 0)} and

B,={(2.3). (4.5)}.

(2) Verify the Rank - Nullity theorem for the matrix

2 43
—283
2 01

207
1 1

relative to basis B, = {(1,1,0), (1,0,1), (0,1,1)} and B, = {(1,1), (1, -1)}.

(3) Find the Linear transformation 7" associated with a matrix

Q.5. Answer the following (Any two). (10)
(1) Inan Inner product space V, prove that || u - v || < || u || v||; u, veV.

(2) In an Inner Product space V, prove that Any orthogonal set of non zero vectors is
always L. L.

(3) Orthonormalized the L. I set {(1, 2, 1), (1, -1, 0), (5, -1, 2)} by Gram Schmidt’s
process.
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