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Group-A 

Answer any one of the following questions (15 marks) 

 
1. State and prove five lemma in Module theory. 
2. Le   ,   be modules and assume that   is free. Let  :  be a 

surjective homomorphism. Then show that there exists a free submodule   
of   such that the restriction of   to   induces an isomorphism of   to   
and als     . 
 

Group-B 

Answer any one of the following questions (10marks) 

1. Prove that a commutative ring  with 1 is Noetherian if and only if every 
prime ideal is finitely generated. 

2. Let    be a finitely generated free module over  , a   and let 
, , … . ,  be a basis of  . Show that if    a submodule of    then    

is also free and has rank at most n elements. 

 

 

 




