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(i1) Figures to the right indicate full marks.

1. Attempt any five of the following : 2 each
(@) Define internal direct sum of the vector space V.
b) If V is a vector space then define linearly dependent over F.
(©) Define orthogonal in vector space.

(d) Define an algebraic number.
(e) Define characteristic vector of T.

02 Compute the following matrix :

Wl Wl wW|F
W lH Wl wW|m
Wl W~ W+

P.T.O.
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Attempt any two of the following : 5 each
(@) If vy, Vg e, , U, is a basis of v over F and if wq, wqy, ........... , Wy,

(b) If vy, vg cerenn. , v, are in V then prove either they are linearly

(c) If F is the field of real numbers, then prove that the vectors
(1,1, 0, 0), (0, 1, -1, 0) and (0, 0, 0, 3) in F4 are linearly independent

over F.
Attempt any two of the following : 5 each
(@) If u, v € V and o, B € F then prove that :
(0w + Pu, au + Bu) = oy, w) + aPw, v) + AP, u) + PR, v) -

b) If V is a finite dimensional inner product space and if W is a subspace

of 'V, then prove that :
V=W+ W,
V is the direct sum of W and W1,

(c) In V define the distance &(u, v) from u to v by &(u, v) = ||u — v ||, then

prove that :

@) Euw, v) >0 and &, v) = 0 if and only if u = v
@) &u, v) = &, w)

@) &u, v) < &, w) + Ew, v).
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4, Attempt any two of the following : 5 each

(@) If A € F is a characteristic root of T € A(V), then prove that for any

polynomial g(x) € Flx], g(A) is a characteristic root of g(T).

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

if and only if T maps V onto V.

(c) Let V be two-dimensional over the field F, or real numbers, with a
basis V;, V,o. Find the characteristic roots and corresponding

characteristic vectors for T defined by :

V].T = V]. + 2V2, V2T = 3V1 + 6V2
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