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SECTION A
(5Qx4M=20Marks)

S. No. Marks CO
Q1 Define the basis and dimension of a vector space. 4 co1
Q2 Explain linear transformation and Isomorphism. 4 CO?2
Q3 Describe Liner functional on vector space and dual space. 4 Cco3

Let A be an eigenvalue of an invertible operator T then show that A1 is
Q4 an eigenvalue of 771, 4 Co3

In an inner product space V(F), prove that

lla + BII? = llall® + |IB1I* + 2Rea, B) ¥ a, BeV
Q5 where Re stands for the real part. 4 co4
SECTION B
(4Qx10M= 40 Marks)

Prove that the linear span L(S) of a non-empty subset S of a vector
Q6 space V (F) is the smallest subspace of the vector space V (F) 10 Co1

containing S.

1 -1

Find the linear map T:R? - R3whose matrix is A =|-2 3 ] with
Q7 0 1 10 Cco2

basis B = {(1,1), (0,2)} and basis B" = {(0,1,1),(1,0,1), (1,1,0)}.

_ (B.a) . :

Lety = — Wa then prove the Cauchy-Schwarz inequality
Q8 * 10 CO4

e, B)| < lllllIBIl v a, BeV.




If T is a linear transformation on V5 (R) which is represented in the

-2 2 =3
standard basis by the matrix [ 2 1 —6]. Determine the
-1 -2 0
Q9 eigenvalues and eigenvectors. 10 CO3
OR
Let W, and W,be subspaces of a finite-dimensional vector space VV over
a field F then prove that (W, + W,)° = W,° n w,°.
SECTION-C
(2Qx20M=40 Marks)
Q10 Find the dual basis of the basis set B = {(1,—1,3),(0,1,—1),(0,3,—-2)} 20 CO3
for V3(R).
(A) Show that (x, y) is an inner product space where
(x,y) = 2x,97 + X1V, + %71 + %,75, Vx = (x1,x,),
Y = (1, Y2)eR*(R)
(B) Prove that every finite-dimensional vector space is an inner product
space.
Q11 OR 20 CO4

In an inner product space V (F) prove the polarization identity

1
(a,B) = Z(Ila + 817 = lle = BII*> + illa + BII* — illa — BII?)
YV a,BeV.




