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SECTION A – (10 × 2 = 20 marks)
Answer any TEN questions
1. If [image: image2.png]


 is a group and if [image: image4.png]a,b €G



 then show that [image: image6.png](a.b)™t =
=b1



 and also show that [image: image8.png]



2. Show that every subgroup of an abelian group is normal
3. If G is a group of integers under addition, show that [image: image10.png]


G[image: image12.png]


G defined by[image: image14.png]¢(x) = 2x



 is a group homomorphism
4. Define an automorphism of a group [image: image16.png]



5. Express the given permutation as product of disjoint cycles (1,3,4)(1,6,5)
6. State the pigeon hole principle.

7. Define the kernal of ring homomorphism.

8. Find the zero divisors of [image: image18.png]



9. If  [image: image20.png]


 is an ideal of [image: image22.png]


 and [image: image24.png]1€eU



, then prove that [image: image26.png]



10. When do you say that an ideal in a ring R is maximal? Give an example

11. Prove that every Euclidean ring has an identity element.

12. Define principal ideal ring.
SECTION B – (5 × 5 = 25 marks)
Answer any FIVE questions
13. If H is a nonempty finite subset of a grop G and H is closed under the operation show that H is a subgroup of G

14. Define normal subgroup of [image: image28.png]


. And also prove that if [image: image30.png]


 is normal subgroup [image: image32.png]


 if and only if [image: image34.png]gNg™* eN




15. State and prove fundamental theorem of group homomorphism

16. If G is a group, show that the set of all automorphisms[image: image36.png]A(G)



 of G is also a group.

17. Prove that a finite integral domain is a field
18. If [image: image38.png]


 is a commutative ring with unity whose only ideals, are [image: image40.png](0)



 and [image: image42.png]


 itself, then prove that [image: image44.png]


 is a field
19. Let R be a Euclidean ring and [image: image46.png]a,b ER



. If [image: image48.png]b+0



, is not in R, prove that [image: image50.png]d(a) < d(ab)




SECTION C – (3 × 10 = 30 marks)
Answer any THREE questions
20. If [image: image52.png]


 and [image: image54.png]


 are finite subgroups of [image: image56.png]


 of orders [image: image58.png]


 and [image: image60.png]


 respectively then prove that [image: image62.png]o(HK) =

o(H)o(K)
o (HNK)





21. State and prove cayley’s theorem.

22. Prove that a ring homomorphism ϕ:R→R' is an isomorphism if and only if kernel of ϕ, I(ϕ)=(0)

23. If [image: image64.png]


 is a commutative ring with unit element and [image: image66.png]


 is an ideal of [image: image68.png]


, then prove that [image: image70.png]


 is a maximal ideal of [image: image72.png]


  if and only if  [image: image74.png]R/M



 is a field

24. Show that the ideal [image: image76.png]


 is a maximal ideal of the Euclidean ring [image: image78.png]


 if and only if [image: image80.png]


 is a prime element of [image: image82.png]


.
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