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SECTION A — (5 x 6 = 30 marks)
Answer ALL questions.

Prove that aez if and only if N(a)=G. If

G is finite, aez if and only if
o(N(a))=o0(G).

Or

If o(G)=p*, where p is prime number,
prove that G is abelian.

Let G be a group and suppose that G is the
internal direct product of N,, N,,...N,. Let

T =N, xN; %.....x N,. Prove that ‘G and T
are isomorphic.

Or

Suppose that ( is the internal direct product
of N,,N,,.....N,. Prove that for i#j,

n

N;nN;+(e) and if aeN;,, beN; and
ab=ba.
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Prove that the two nilpotent linear
transformations are similar if and only if

they have the same invariants.

Or
If TeA(V) 1is nilpotent, prove " that
ay+ T +...... +a,T™, where the o el,is

invertible if ¢, #0.

Prove that for each =1, 2,..... k, V.#(0) and

V=V,0V,®..8V,. The minimal

polynomial of 7 is q:(x)" .

Or

Suppose the two matrices A, B in F. are
gimilar in K, , where K is an extension of F.

Prove that A and B are similar in F,

If A isinvertible, prove that (ACA™)=trC.

Or
If (T, vT) = (v,0) for all ve V', prove that T
is unitary. '
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SECTION B — (3 x 15 = 45 marks)

Answer any THREE questions.
State and prove Sylow’s theorem.

Let G be a group and suppose that G is the
internal direct product of N,...N,. Let
T =N, xNyx...xN,. Prove that G and T are

isomorphic.

If Te A(V) has all its characteristicvroots in F,

prove that there is a basis of V in which the
matrix of 7'is triangular.

Let V and W be two vector spaces over I’ and
suppose that  is a vector space isomorphism of V

onto W, Suppose that Se Ap(V) and T e Ap(W)
are such that for any veV, (uS)y =(vy)T . Prove
that S and 7 have the same elementary divisors.

Prove that 7>0 if and only if T=44* for
some A.
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