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1) Showthat 3 X (9 x 11) = (3 x9) x 11. (2 marks)

(ii))  Show that (M, X) is a group. (5 marks)
(iii)  Show that this group is cyclic, and write down all possible generators of this
group. (2 marks)

Question Four (20 marks)

a. ThesetG = {1,2,4,5,8,10,11,13,16,17,19, 20} forms a group under multiplication
modulo 21.
1) Find the elements in the subgroup of (G, X,;) generated by the element 5 and

state its order.

(i)  Explain why (G, X;;) has no subgroup of order 5. (5 marks)

b. Let (G, *) and (H, o) be isomorphic groups with identity elements e; and ey
respectively, and let f: G — H be an isomorphism from G to H. Prove that f(eg) = ey
(5 marks)

c. G and H are cyclic groups with [G] = [H]. Provethat G = H. (10 marks)

Question Five (20 marks)

Consider the set of rational numbers, R = Q, with additionx *y = x +y + 1 and
multiplication x ey =x +y + xy

1. Show that (R, *) is a group. Is the group commutative?
ii. Show that (R, *, o) is a ring.
iil. Is R a commutative ring? Does it have an identity?



