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Group-A 

Answer any one of the following questions (15 marks) 

1. Define Symmetric Bilinear form. Let  be a finite dimensional vector 
space over a field  not of characteristic two. Then prove that every 
symmetric bilinear form on  is diagonalizable. 

2. (a) Let V be finite dimensional vector space and :  be linear and 
. Then prove that . Give an example 

to show that above cannot be proved without assuming that V is finite-
dimensional. 
(b) Prove that if  and T is the projection on W to , then 

. 
Group-B 

Answer any one of the following questions (10 marks) 

1. Let V be a vector space and   :  be a linear transformation. Prove 
that if the minimal polynomial of  is of the form  , then 
there exists a rational canonical basis for  . 
 

2. Find the Jordan canonical form  and a Jordan canonical basis of the linear 

operator  on  defined by   2 ,  
. 




