
Solution :- Here , I is an ideal of         
Now if we tahe  R =    then J = 5   is the maximal ideal of R as

      /          is an field henve  I is an maximal ideal 
Option (c)

Solution :- Theorem 5 states that 

Hence R is a field . 
Option ( c ) 

Solution :-
An ideal I in Zn is maximal if and only if I = ⟨p⟩ where p is a prime dividing n.
In this case prime divisor of 16 are 1 , 2 . Hence there are two such ideals .
Option (b)
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Solution :-

Option (a)

Solution :-
Let R be the ring of all continuous functions from [0,1] to   . Then all maximal 

ideals of S have the form    =             

Option (c)

Solution :-  Is a prime ideal of Z[x] but not an maximal ideal as 

I = { 0         
             

           
Option (b)
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Option (b)

  

Solution :-

Option (a)

Solution :- We know by theorem  7(a) 

Option (c)

Solution :- Option (b) 
a+ib , c+id                                   
(a+ib )(c+id)    S is a subring of Z[i]
Similarly , ( x+iy)        

( x+iy)(a+ib ) , (a+ib )(x+iy)   
S is a also an ideal of Z[i]

Solution :- Option (b) 
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Solution :- Option (d) 

    a + b   
   

is irreducible if N(x) is prime where 

N ( a + b   
   
            

If , we take a + b   
   
   9 + 4   

   
  then 

         = |                     

If N(x) = 1 then x is a unit , 

So , 9 + 4   
   
 is a unit ,

If , we take a + b   
   
     +    

   
  

then           = |                     which is not a prime.

If , we take a + b   
   
      

then           = |                  which is not a prime.

If , we take a + b   
   
      

   
 

then           = |                        which is not  prime.

Hence ,     
   
 is irreducible in     

   
 

Solution :- We know by theorem that           is a maximal ideal of 
R[x] if                   
Option (b) (        is not a square of a rational number 

Solution :-     has maximal ideal < f(x) > if f(x) is irreducible in     

As < x > is irreducible in             
Option (a) 
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Solution :-

In     
   
 , N ( 1 +  

   
  =              

Which is not a unit 1 +   
   

= xy in     
   
 

With neither x nor y a unit then as we have N(x) =     which is not 
possible.

       
   
  is irreducible .

2.2= 4 =       
   
        

   
 

        
   
 / 2.2 ,

But for any a + b   
   
     

   
 

Hence we get , ( a + b  
   
       

   
                   

   

Which never equal to two since the system ,
a + 5b    , a + b = 0  has no solution 

       
   
    

       
   
  is not a prime. 

Option (a) 

Solution :-

p is reducible in       
    

 iff p =       for some a , b in   that iff 

p = 20n + 1  or p = 20n + 9

(1) Any integer of the form       is reducible in      
    

 .

(2) If a + b   
    

is prime in      
    

 then its norm       is a prime in    

        
    

 
 
         

    
     

    
          

Which is not a prime.

Option (c)      
    

is irreducible but not a prime.
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Solution :-
(i) In a commutative ring a , b    are said to be associates if b = ua where u 
   be an unit .
(2+i) = ( a + ib) (1-2i)
(2+i) = (a+2b)+i(b-2a)
Comparing both side we get , a + 2b = 2 ----------------(1)
                                                    -2a + b = 1 -----------------(2)
Then by solving (1) and (2) we get a = 0 , b = 1 , 
Therefore , ( 2 + i)= i(1-2i)
We know units of     is only        
Therefore , (2+i) and ( 1-2i) are associates.

(ii) 1 -     
    

= ( a + b     
    

             
    

 

1 -     
    

= ( 7a + 15b ) +     
    

(-3a + 7b)
Comparing both side we get , 7a + 15b = 1 ----------------(3)
                                                     -3a + 7b = -1 -------------(4)

Solving (3) and (4) we get , b = 
  

  
    

So , ( 1 -     
    

  and (          
    

                      
(iii) 2 = ( a +ib) (1+i)= (a + b)i+(a-b)
Comparing both side we get  a - b = 2 -----------------------------(5)
                                                     a + b = 0 ----------------------------(6)
Solving ( 5) and (6) we get , a= 1 , b = -1 
So , 2 =(1+i)(1-i)
Hence , they are associates 
Option (a) 

Solution : As 

   a + b   
   

is irreducible if N(x) is prime where 

N ( a + b   
   
            

Take ,  a + b   
   
      

    
we get

N(    
 

                    which is a prime .
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N(     
    

                          which is a prime .

So ,      
    

is irreducible in      
    

 

a + b   
   
          

    
we get

N(       
    

                          which is not a prime .

So ,  is not irreducible in      
    

 

Take ,  a + b   
   
       

    
we get

N(      
    

                              which is not a 

prime .

So ,      
    

 is  not irreducible in      
    

 

Therefore (ii) and (iii) is reducible , but (i) is not reducible.

Solution :-

N( 2     
    

                        

Which is not a prime . As 

    a + b   
   

is irreducible if N(x) is prime where 

N ( a + b   
   
            

So , 2     
    

 is not irreducible      
    

                    

N(3 + 0   
    

) = |             , which is not a prime .

So 3 is also not  irreducible in      
    

 

If we take , N(4) = 16 , which is not a prime .

Hence , 4 is reducible in      
    

 

Option (d) 

Solution :-  Option (d) 
2 = ( 1+i)(1-i) Hence 2 is reducible in                       
5 = (2+i)(2-i) , Hence 5 is reducible in                        
17=( 4+i)(4-i) ,Hence 17 is reducible in                         
But , 3 does not have any factor in                     
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Solution :-
      is irreducible in     and sayisfing          if 

p is a prime integer .
Option (a)

Solution :-  Option (b) 

Here , 
    

   
                                

=                             

= {                      
There , ( 1 + i)(1 - i) = 1+1 = 2 

Therefore , 
    

   
    have all elements of           

Solution :-
Here        
the solution of the above equation does not belong to   
Hence , the polynomial       is irreducible in      
Hence the polynomial       is maximal ideal in      

Therefore , 
    

    
                 which has infinite number of elements .

Hence , it is an infinite field.
Option (b).
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Solution :-
Here ker   is maximal ideal in < 2 + i >
Also , ker               , where f ( a+ib) = =0(mod2)}
={          , where (a-b)(mod 2)=0(mod2)}
               
  2 / ( a- b)
          for some k 
       
Hence , ker                 ,       }
= { (2k+b)+ib        , b     
= { 2k + ( 1+i )b , b     
= { ( 1+i)(1-i)k + ( 1+i )b , b     
= < 1+i>  , which is also maximal ideal      
Option (d) , both      are maximal ideals of      

Solution :-
Here , I = (         is irreducible in      
But , I is reducible in      

As , x = 
                  

            
 

 
                 

      
    

 
       

     
   

 
     

So , x = 
     

   

 
       

     
   

 
      are the roots of the polynomial (        .

Hence , (        is redicible in      
So , I is maximal in      but not in       
Option (b) 
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