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Answer all questions. All questions carry equal marks. 

 

1. Let R be a principal ideal domain, and F be a free R-module with a basis consists of n 

elements. Then any sub-module K of F is also free with a basis consisting of m elements, 

such that    . 

2. Every Simple module is non-zero. 

3. Let 


1n

na and 


1n

nb be the series of non-negative terms. Let     be a constant and   

be a fixed positive integer, then if                 and 


1n

nb is convergent, then 




1n

na is convergent. 

4. Let M be free R-module with basis *          +. Then M   R
n
. 

5. Expand 354 2  xx  in powers of )1( x by using Taylor series. 

6. Find the necessary and sufficient conditions for the function  

   ( )   (   )    (   ) to be analytic in given region R, are 

(i) 
  

  
 
  

  
 
  

  
 
  

  
 are continuous functions of   and   in the region R. 

(ii) 
  

  
 

  

  
 
  

  
  

  

  
  or             .(Cauchy-Riemann equations or C-R 

equations) 

7. Let         be linear mapping given by   (     )  (         ). Find the 

matrix A of   w.r.t. the standard bases of    and   . Also, find the matrix    of   w.r.t. the 

bases  

                   *(      ) (     ) (      )+ and    *(    ) (   )+ of    and   , respectively. 

Verify that          , where P and Q are the matrices of transformations. 

8. Verify Gauss divergence theorem for      


 kxyzjzxyiyzx 222F taken over 

the rectangular parallelopiped cz,by,ax  000 . 

9. Let f be an R-homomorphism of an R-sub-module M onto an R-module N. Then prove 

that N
fKer

M
  . 

10. Let A is an R-module of M and B is an R-module of  N. Then prove that 
B

N
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