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SECTION - A
Answer any FIVE of the following questions. Each question carries 5 marks (5X5 =25).
1. Show that the fourth roots of unit;y is an abelian group w.r.t multiplication.
2. Prove that identity element in a group is unique.
3. If Zis the additive group of integers, then prove that the set of all multiples of integers by a fixed
number “m” is subgroup of Z.
4. Prove that intersection of two sub groups H;and H; of group G,is a subgroup of G.
5. Show that H={1,-1} is a normal subgroup of the group of non-zero real numbers under
multiplication.
6. If G is a group of non-zero real npmbers under multiplication the prove that f(x) = x*:G-Gisa
homomorphism. Determine Ker f.
7. Examine whether the following permutation is even or odd.

(123456789)
6 1 43 2 57 9 8

8. Define cyélic group and give an example.

(P.T.0)



SECTION - B

Answer ALL of the five questions. Each question carries 10marks (5X10 = 50)

9 a.Prove that the set-Z of all integers form an abelian group w.r.t the operations defined by
a* b=at+b+2,YabeZ
OR

b. Show that the set G= { 1,2,3,4,5,6} is a finite abelian group of order 6 w.r.t X;.

10a. Prove that the necessary and sufficient condition for a complex H of a finite group G to be a

subgroupis Va,beH => abeH.

OR

b. State and prove Lagrange’s theorem.

11a. A subgroup H of a group G is a normal subgroup of G iff the product of two r;ight cosets of Hin G is
again a right coset of H in G.

OR

b. Prove that a sub group H of a group G is normal subgroup of G iff each right coset of H in G is left
coset of H in G.

12a. State and prove Fundamental theorem on homomorphism of groups.

OR

b. If @ : Z19— Ziobe 2 homomorphism defined by @ (1) = 8 ,then find Ker @ .
13a. State and prove Cayley’s theorem.

OR _ a°

b. The order of a cyclic group is equal to the order of its generator.
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