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Section B
Answer any SIX questions (6 x 5 = 30 Marks)

. If V is a vector space over F then prove that
(a) a0=0 fora € F
(b) ov=0 forveF
(c) (—a)v= —(aw) fora € F,veV.
(d) if v#0, then av = 0 implies that a = 0.

. Examine whether L(S) is a subspaces of V. Interpret your result.

Nf v, 09, ... v, € Vare linearly independent, then determine that every element
in their linear span has a unique representation in the form
AU+ + A o,with \; € F.

. Let V be a finite-dimensional over F and if uy, . .. .. ,u,, € V are linearly
independent, then construct vectors t,, 1, . .. . .. Uy, inVsuchthatuy, ........ Uy,
Umtls - o+ o Uy 1S @ basis of V.

Muv eVanda, 8 € F, Demonst_rate B
(au + B, au + Pv) = aa (u,u) + af (u,v) + @B (v,u) + 6 (v,v).

. Let u,v €V then simplify |u, v| < ||ul| ||v]].

. Develop that A is isomorphic to a subalgebra of A (V) for some vector space V
over F, if A is an algebra with unit element, over F.

. The element X\ € F'is a characteristic root of T'€ A (V) if and only if for some
v# 0inV, vT = \v. Justify the result.

Section C
Answer any THREE questions (3 x 10 = 30 Marks)

. If T is a homomorphism of U onto V with kernel W, then prove that V is
isomorphic to U/W. Conversely, if U is a vector space and W a subspace of U,
categorize that then there is a homomorphism of U onto U/W.
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Test whether W is finite-dimensional, if V is finite-dimensional and if W is a
subspace of V. Also, Examine dim W <dim V and dim V/W = dim V - dim W.

Let V be a finite-dimensional inner product space; then V has an orthonormal
set as a basis.

Measure the linear transformation T € A (V')is regular if and only if T maps V
onto V, if V is finite-dimensional over F.

Construct vy, vo, . ... v are linearly independent over F if A\q,. .. ... Ak in F are
distinct characteristic roots of 7" € A(V') and if vy, vs,.... vy are characteristic
vectors of T belonging to Ay,. .. ... i respectively.
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