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SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions.

1. Define normalize of an element in a group.

2. How many 3 - Sylow subgroups can a group of order 72 have?

3. Define internal direct product of a group.

4. Give an example of a module.

5. Define trace of a linear transformation.

6. Define determinant of a matrix.

7. Show that if a finite field [image: image2.png]


 has [image: image4.png]


 elements, [image: image6.png]p —prime,



then for every [image: image8.png]a€F,



 [image: image10.png]



8. Define a finite field.

9. When do you say a division algebra is algebraic over a field [image: image12.png]



10. Define solvable group.

11. Define double coset of a group.

12. Define unitary linear transformation.

SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions.

13. State and prove second Sylow’s theorem.

14. Show that for [image: image14.png]


, the group [image: image16.png]S,(lk)



 contains every [image: image18.png]


 cycle of [image: image20.png]


 for [image: image22.png]


  .

15. If [image: image24.png]


 is a normal linear transformation on a vector space [image: image26.png]


 such that [image: image28.png]vtN=0,VveV



 then show that   [image: image30.png]


. 

16. Show that for every prime [image: image32.png]


 and every positive integer [image: image34.png]


, there exists a field containing [image: image36.png]


 elements.

17. Show that a general polynomial of degree [image: image38.png]


  is not solvable by radicals.

18. Show that if [image: image40.png]


 is a group of order [image: image42.png]


 , [image: image44.png]p — prime



 then [image: image46.png]


 is abelian.

19. Show that if [image: image48.png]


 is a vector space then [image: image50.png]T € A(V)



 is unitary if [image: image52.png]


 where [image: image54.png]


 is the identity transformation.

SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions.

20. Show that the number of conjugate classes of the symmetric group [image: image56.png]


 is [image: image58.png]


, the number of partitions of [image: image60.png]



21. Show that if [image: image62.png]


 is an Euclidean ring then any finitely generated [image: image64.png]


 module [image: image66.png]


 is the direct sum of a finite number of cyclic sub-modules.

22. Show that a normal transformation [image: image68.png]


 is 

a) Hermitian if and only if all its characteristic roots are real.

b) Unitary if and only if its characteristic roots are all of modulus one.

23. State and prove Wedderburn’s theorem.

24. Show that if [image: image70.png](x) € F[x]



 , then the Galois group over the field [image: image72.png]


 of the polynomial [image: image74.png]


 is a solvable group.
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