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PART A

I. Answer all questions. Each question carries 1 mark.

1. On Z define * by a * b=a-b. Check whether * is a binary operation on Z.

2. Compute the subgroup <3> of the group Z5 under addition modulo 5.

^1 2 3 4 5 6 '! ,
on {l,2,3,4,5,6}as a product of disjoint cycles

^4 5 3 6 1 2 j

4. Define a normal subgroup of a group G.
5. Ts the set of all complex numbers with usual addition and multiplication a ring,

6. Find the characteristic of the ring Z.

(6x1=6)
PARTB

H. Answer any seven questions. Each question carries 2 marks.

7. If G is a group with binary operation* and if a and b are any elements of G, then prove
that the linear equations a * x =b has a unique solution in G

8. Write the proper subgroups of Klein four group..

9. Compute (1,4,5) (7,8) (2,1) (2,5,7) ..

10. Find all the cosets of 5Z of Z

11. If ̂ : G -> G' is a group homomorphism, then prove that Ker^ is a normal subgroup of

G.

12. Prove that a group isomorphism maps identity onto identity and inverses onto inverses.
13. Find the number of elements in the cyclic sub group of Z30 generated by 25.

14. Find ̂ (18) for ̂ ; Z -> such that ̂ (1) = 6

15. Prove that every field F is an Integral Domain.
16. Find all divisors of zero in Ze.

(7X2=14)
PARTC

HI. Answer any flve questions. Each question carries 6 marks.

17. If H and K are subgroups of an abelian group G, then is H U K a subgroup of G?.
18. Prove that every permutation of a finite set A is a product of disjoint cycles.
19. Prove that a sub group of a cyclic group is cyclic.
20. Let G be a cyclic group with n elements and generated by a. Let be G and b = a^ then b

ngenerates a cyclic subgroup H containing — elements, where d is the g.c.d of n and s.

21 Prove that any infinite cyclic group G is isomorphic to the group Z of integers under

(P.T.O)




