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20MMAC03 Analytic Number Theory

                                                                         PART A                                       10 x 1 = 10       
           	Choose the Correct Answer


     1.  The property that   and  implies  is known as				
          a.  Reflexive property			b.   Modulus property			
          c.  Comparison property			d.   Boundedness property
	
     2.  If   is prime, then  is _____								
          a.  prime		b.  composite		c.  a power of 2		d.  not prime 		

     3.  For prime and ,   _____							
          a.  		b.                   c. 	                      d. 	     
  
     4.   if and only if  										 
          a.  has a square factor >1 	           b.  has a square factor >2  		
          c.  			                      d. 

     5.  If  , then the Liouville’s function  is defined as
          a. 	b. 	 c.  		   	d.

     6. The Bell series of Liouville’s function is given by  				
          a.   		b. 			   c.   	   	         	d.  	

     7.  If  has exactly one solution if ____
          a. 	           b. 		   c. 	           d. 			 		 
    8. is true when _____								 
         a.  does not divide 			   b.  does not divide 			
         c. divides  			           	   d.  divides 

    9.  If is an odd positive integer, the Jacobi symbol  if and only if ______	
         a. 		b.  		   c. 		d. 

  10.  If is an odd  positive integer, n|P) = (n|p) whenever _____
         a. 		b.		   c.		d.  
				                            



Part B		                                5 x 6 = 30
Answer ALL questions
Each answer should not exceed 400 words or two pages

11.a. Prove that there are infinitely many prime numbers.						
(or)
11.b. Prove that the infinite series  diverges.				 							 
12.a. Prove that   where  and 	 is the Euler’s totient 
          function.
(or)
12.b. Prove that Dirichlet multiplication is commutative and associative. 						 		
13.a. If is multiplicative, prove that  									(or)
13.b. State and prove Generalized inversion  formula.											 	
14.a. Prove that the congruence is an equivalence relation.						 				(or)
14.b. Solve the congruence 	                                                                     			 		
15.a. Prove that the Legendre’s symbol  is a completely multiplicative function of n.						(or)
15.b. If  is an odd positive integer, show that (-1|P) = 											 
							 

						    Part C                                           5 x 12 = 60
 Answer ALL questions
Each answer should not exceed 800 words or four pages

16.a. State and prove the fundamental theorem of arithmetic.										(or)
16.b. State and prove the Euclidean algorithm.											 	
17.a. For prove that 						 	
(or)
17.b. If both and are multiplicative, then prove that (i) is multiplicative and (ii)   is 
         multiplicative. 											 

     18.a. Let f be multiplicative. Prove that f is multiplicative function if and only if      
              for all 										 
(or)
 18.b. State and prove the uniqueness theorem of Bell series. Further, determine the Bell series 
          for Mobius function and Euler’s totient function. 											 				
 19.a. If   is a polynomial of degree with integer coefficients such 
          that for a given prime , then prove that the polynomial congruence
  has atmost solutions.											  	(or)
 19.b. (i) State and prove Euler-Fermat theorem.
          (ii) Solve the congruence 											 
 20.a. State and prove Gauss lemma.									 
(or)
 20.b. State and prove the quadratic reciprocity law.											 
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Seek and Ye Shall Find





