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SECTION - A (10 X 2 = 20)
ANSWER ALL THE QUESTIONS

. Define an abelian group. Give an example.

Prove that (i) The identity element of a group G is unique
(ii)inverse of an element ‘a’ in a group is unique

State the cancellation Laws in a group G.

Define a cyclic group. Give an example

Prove that intersection of two subgroups is again a subgroup.

Let ¢:G — G be a group homomorphism. Prove that (i) @(e)=¢ and

(ii) ¢(a‘1): ((/ﬁ(a))_lwhere e and e are identities of G and G and a€ G.

Define a commutative ring.
Define an ideal of a ring.
Define a field.
Define maximal ideal.
SECTION - B (5X8=40)
ANSWER ANY FIVE QUESTIONS
Prove that there is a one-to-one correspondence between any two right cosets of H in
G.
State and prove Lagrange’s Theorem.
Prove that a subgroup N of G is normal subgroup of G if and only if every left coset
of Nin G is aright coset of Nin G.
State and prove Cayley’s Theorem.
Prove that a finite integral domain is a field.
Prove that intersection of two ideals of a ring is again an ideal.

If U and V are ideals of R let U +V ={u+v/ue U, ve V}. Prove that U +V is an

ideal.



12/ MT/MC/AS54

SECTION - C (2X20=40)
ANSWER ANY TWO QUESTIONS

18. (a) If H and K are subgroups of a group G of orders o(H) and o(K) respectively.

o(H)o(K)

Prove that o(HK) =
o(HNK)

(b) If G is finite group and a€ G. Then prove that o(a)/o(G).

19. (a) ¢:G — G be a group homomorphism of G onto G with Kernel K . Then
prove that (i) K is a normal subgroup of G .

(i1) Prove that G/K is isomorphic to G .

(b) Prove that any field is an integral domain.

20. Prove that every integral domain can be imbedded in a field.
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