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1. Attempt any five of the following : 2 marks each

(@) Define vector space over a field F.

(b) Define linear combination over a field F.

(c) Define an element is algebraic over a field F.

(d) Define an element is of ‘algebraic of degree n’ over a field F.

(e) Define eigenvalue of linear transformation T.

0p) Define right invertible mapping.

2. Attempt any two of the following : 5 each

(@) Prove that the linear span L(s) is a subspace of vector space V.

(b) Prove that, if vq, vg, ........... , U, are in vector space V, then either they
are linearly independent or some v, is a linear combination of the
preceding ones, Uq, Ug, ...c...... , Up_q-

(c) Find the rank of the system of homogeneous linear equations overfield

F, the field of real numbers, and find all the solutions :
X, +2x,-3x;+4x, =0
X, +3x,—x;=0

6x, +x;+2x, =0.
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3. Attempt any two of the following : 5 each
(@) Prove that orthogonal complement ywl is a subspace of vector
space V.

b) If the vector space V is a finite-dimensional inner product space and
W is a subspace of V, then prove that (W*)' =W .

(c) If W is a subspace of vector space V and veV satisfies
(v, w) + (w, v) < (w, w) for every w e W, then prove that (v, w)=0 for
every we W.

4. Attempt any two of the following : 5 each

(@) If V is finite-dimensional over a field F, then prove that T € A(V) is

singular if and only if there exists av#0 in V such that vT = 0.

b) Prove that the element A € F is a characteristic root of T € A(V) if

and only if for some y%#(0 in V, vT =Av.

(c) Compute the matrix products :

I TS
3 3 3
L>odl X
3 3 3
b 1/3 1/3
3
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