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SECTION – A (10 X 1 = 10 Marks)
Answer Any Ten Questions
1. Find the number of conjugate classes in S4.
2. Define the normalizer of a in G.
3. State second part of Sylow’s theorem.

4. Define the internal direct product of [image: image2.png]



5. When an R- module is said to be finitely generated.
6. Define the index of nilpotence of T.
7. When a subspace W of V is said to be invariant.
8. When a matrix is said to be diagonalizable.
9. Define a companion matrix of f(x).
10.  When a linear transformation is said to be unitary?
11.  Define Hermitian adjoint of T.
12.  State whether congruence is an equivalence relation or not.
SECTION – B (5 X 5 = 25 Marks)
Answer Any Five Questions
13. If [image: image4.png]0(G) = p?



   where [image: image6.png]


 is a prime number then prove that [image: image8.png]


 is abelian. 
14. Suppose that [image: image10.png]


 is the internal direct product of [image: image12.png]


 then prove that for [image: image14.png]i # J,



 [image: image16.png]N; N N; = (e)



 and if a ∈[image: image18.png]


 b ∈ [image: image20.png]


 ,[image: image22.png]ab = ba.



  
15. If [image: image24.png]


 is  [image: image26.png]


-dimensional over [image: image28.png]


 and if [image: image30.png]Te A(V)



has all its characteristic roots in [image: image32.png]


then show that [image: image34.png]


 satisfies a polynomial of degree [image: image36.png]


 over [image: image38.png]


.If F 
16. Suppose that [image: image40.png]V=V, ® V,



where [image: image42.png]


 and [image: image44.png]


  are invariant under [image: image46.png]


. Let [image: image48.png]


and [image: image50.png]


 be the linear transformations induced by T on [image: image52.png]


 and [image: image54.png]


 respectively. If the minimal polynomial of [image: image56.png]


 over [image: image58.png]


is [image: image60.png]


 while that of  [image: image62.png]


 over F is [image: image64.png]Py (X)



, then show that the minimal polynomial for T over F is the least common of multiple of [image: image66.png]


 and [image: image68.png]Py (X)



,
17. If F is a field of characteristic 0, and if [image: image70.png]TeApr(V)



 is such that tr [image: image72.png]


 for all [image: image74.png]


then show that T is nilpotent.
18. If N is normal and AN = NA, then show that [image: image76.png]AN* = NA".




19. Prove that Conjugacy is an equivalence relation.
SECTION – C (4 X 10 = 40 Marks)

Answer any Four Questions
20. State and prove Sylow’s First Theorem.
21. If A and B are finite subgroup of G then show that o[image: image78.png](AxB) = 2@
0(ANB)



 . 
22. State and prove Fundamental theorem on finitely generated modules.

23. (a) Define trace of a matrix.

     (b) For [image: image80.png]AB€E,



 and [image: image82.png]Ae F



. Prove that (i) [image: image84.png]tr(A4) = AtrA.




                                                             [image: image86.png](i) tr(A+ B) = tr(A) + tr(B).




                                                   [image: image87.png](iii) tr(AB) = tr(BA)



.                                                      

24. Let [image: image89.png]


 be a normal transformation and suppose that [image: image91.png]


 and [image: image93.png]


 are two distinct characteristic

    roots of [image: image95.png]


. If [image: image97.png]


 are in [image: image99.png]


 and are such that [image: image101.png]vN =

v



 ,[image: image103.png]wN = pw



,then [image: image105.png](v,w) = 0.
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