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Section B

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

1. If O(G)= P™, where P is a prime number, then show that G has a non-trivial centre.

2. Let G be a group and suppose that G is the internal direct product of Ni,Ng,Ns....... N,. Let T=Nx
Ny xNg3 x.....xN,.. Prove that G and T are isomorphic.

3. If Te A(V) then prove that tr T is the sum of the characteristic roots of T.

»

Prove that for every prime number P and for every positive interger m, then there exist a field having
P™ elements.

State and prove Lagrange's Identity.
Let G be a group of order 30.Show that G is not simple.

Show that kernel of homomorphism is a sub-module.
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If X is a characteristic root of the normal transformation N and if vN=Av then prove that vIN*=\v.
Section C

Part A
Answer any TWO questions (2 x 10 = 20 Marks)

9. State and prove the fundamental theorem on finitely generated modules over Euclidean rings.
10. State and prove Wedderburn's theorem.

11. Let C be the field of complex numbers and suppose that the division ring D is algebraic over C. Then
prove that D = C.

12. If TEA(V), then prove that (a) T A(V) (b) (T*)*=T (c) (S+T)*=S*+T*
(d) (ST)*=T*S*
Part B
Compulsory question (1 x 10 = 10 Marks)

13. State and prove First sylow theorem.



