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Q-1

(a) Define a Group

Give an example of a non abelian group of order six

(b) State ancl prove the necessary and sufficient conditions for a non

empty subset H of a group G to be a subgroup of G

(c) Let G be a non empty set with binary operation *. and if,

{i) * is associative

{ii) For every o e G, there exists e e G, such that ote=o

(iii) For €very o e G, there exists b O G, such that o*b=e

Then prove that G is a group under *.

OR

Q-1

(a) In a Group G Prove that

(i) Inverse of an element is unique

(ii) For a, b e C. 1a'b;-1 = b-1 * a-r

(b) Suppose o(a)= n for an element a in a group G, then prove that

(i) o(ap ) < o(a) forpe Z

{ii) o(ap 1 = o(a) if (p, n) = 1

{c) Let c = R-{-1}, and * be the operation defined on G as o*b =

a+b+ob rhen prove that (G, *) is an abelian group.

Q-2

(a) Prove that the intersection of two subgroups of a group G is

always a subgroup of G. ls converse true ? Justify your answer



(b) Show that any two disjoint cycles in Sn are commutatrve'

(c) Forf= (12 3X1 6 s a 3) e 56

Find (i) o(f) (ii) Check where f is even or odd

OR

o-2
(a) State and prove Lagrange's theorem

(bi Define centre of a group G, Prove that centre of a group G is a

subgroup of G
(c) State and Prove Euler's theorem

a!-?

(a) SJate and prove Fermat's tneorem

(b) ffG = (Z; +) and H = nZ, then obtain all right cosets of H in G' and

find the index of H in G

(c) Show that a group of prime order is always cycle

OR

q-5

(a) Prove that the order of a permutation f O Sa is the least

common multiple of the length of its disjoint cYcles

(b) Fort--(1 34s62) andg= (1 243XS 6) e56

Find (i) f- (ii) (e -)-

(c) Show that the congruent modulc relation is an equivalence

relation in a grouP G


