ANNA ADARSH COLLEGE FOR WOMEN
CHENNAI – 600040
M.Sc. Maths
END SEMESTER EXAMINATIONS – NOVEMBER – 2024 
Semester – I
Name of the Subject: Algebra			              Course Code: 
Duration: 3 Hours						  Maximum Marks: 75
SECTION A – (10 X 1= 10)
ANSWER ANY TEN QUESTIONS

1. Find the number of conjugate classes in                                  

2. Justify : if   then G is abelian.             

3. Find the number of non isomorphic group of order 
4. When an R-module is said to be cyclic? 
5. When two linear transformation are said to be similar? 
6. Justify : If two nilpotent transformation S and T have the same invariant then S and T are 
     similar. 




7. If  and are nilpotent Linear transformations which commute, prove that + is 
    nilpotent
8. Define Index f a nilpotent transformation.

9. If a complex number  is the characteristic root of a Hermitian matrix, then what can you 

    say about ?
10. State a necessary and sufficient condition for a normal transformation to be unitary. 
11. Define external direct product.
12. If T is brought to triangular form over F, then what can you say about the elements on the 
       main diagonal of a matrix?


SECTION  B – (5 X 5 = 25)
ANSWER ANY FIVE QUESTIONS




13. If ,  where  is a prime number, then prove that   is abelian. 



14. Let  be a group and suppose that  is the internal direct product of  . 



      Let . Prove that  and  are isomorphic.





15.   If the subspace of , of dimension , is cyclic with respect to , then prove 



        that the dimension of   is for all .                                  





16.  Suppose that  where  and  are subspaces of   invariant under . Let 





        and   be the linear transformations induced by   on  and    respectively. If 





      the minimal polynomial of     over is  while that of is , then prove 



      that the minimal polynomial of over  is the least common multiple of  and 

     ,               


17.  Prove that the linear transformation  on is unitary iff it takes an orthonormal basis of 


      into an orthonormal basis of . 



18. If is normal and then prove that 

19. Find the Jordan form of the matrix. Also check it is a nilpotent matrix or not?

A= 
SECTION  C – (4 X 10 = 40)
ANSWER ANY FOUR QUESTIONS
                                                                                                  
20. State and prove  First Sylow theorem.
21. Prove that every finite abelian group is the direct product of cyclic groups.
22. 



If    has all its characteristic roots in , then prove that there is a basis of  in which the matrix of  is triangular.                                                


23. For each     and .  Prove that the minimal  


       polynomial of    is                

24. a.For prove that
          i. Trace (A+B)=Trace A+Trace B
          ii. Trace (AB)=Trace (BA) 





       b. If   is such that  for all then prove that .                   


25.   Prove that the number of -sylow subgroups in G, for a given prime, is of the form 

       .  Hence deduce how many 11-sylow subgroups  are there in a group of  order 

       ? Also discuss their nature of subgroups. 
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