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1. (16%) Let be the field of real numbers and ,
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(1) Prove that F is an abelian group under the usual matrix addition.  
(2) Prove that F is a ring under the usual matrix addition and multiplication.  
(3) Is F a field? Justify your answer. 

 
2. (12%) Suppose that G is a finite group of order p, where p is a prime number. Prove that G is a cyclic 

group.  
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that   is a subgroup of G.  

 

4. (12%) Let R be a ring such that  for all ∈ . Prove that R is a commutative ring and 
 for all . 0a a+ = a R∈

,a g G∈

 

1g ag a−5. (12%) Let G be a group and . Prove that  is the order of x in G.  = . Here x

 

6. (12%) Prove that if (i.e. N is a normal subgroup of G) and H is any subgroup of G then 
.  
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7. (12%) Denote the center of a group G by Z G / ( )G Z G
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. Suppose  is cyclic. Show that G is abelian.   

 

8. (12%) Let H be a subgroup of G. Suppose the index   of H in G is 2, then H is a normal 
subgroup of G. Deduce then  is a normal subgroup of .  
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