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ANSWER ALL QUESTIONS 
 
I    a ) Write a product formula for )(nϕ .  
                                [OR] 
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     c ) Prove that Euler’s function )(nϕ has the following properties:  

       i) ( ) ippp −−= αααφ  for p and 1≥α . 
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      iii) ( ) ( ) ( )nmmn φφφ =  if 1),( =nm . 
 

iv) )(nϕ is even for 3≥n .Moreover, if n  has r distinct odd prime factors , then  ( )nr φ/2 .  
                                                                                        (4 + 5 + 2 + 4)  
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     d i) Prove that if 1≥n  then ∑ =Λ

nd

nd
|

log)( . 

       ii)Let the arithmetic functionf  be multiplicative. Then   prove thatf  is completely 

          multiplicative if, and only if )()()(1 nfnnf µ=−  for all 1≥n .                      (8 + 7) 
 
 
II   a) Write a note on the test for divisibility by 3. 
                                [OR] 
     b)  Derive the average order of )(nϕ .                                                                          (5)   
 
     c)  State and prove Euler’s summation formula.                                                        (15) 
                                [OR] 
     d)  If 1≥x   prove that  
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III   a) Let 22 1
n

nF = +   .Prove that 5F   is composite. 

                                [OR] 
      b) State and prove Wilson’s theorem.                                                                         (5) 
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      c) State and prove Chinese remainder theorem. Also write an application of the 
          Chinese remainder theorem.                  (15)                                                                        
                                [OR] 
      d) i) State and prove Lagrange’s theorem for polynomial congruences mod p.  
  
          ii) Solve the congruence 1525 ≡x (mod120) .                                                (10 + 5) 
 
 
IV   a) Prove that Legender’s symbol is completely multiplicative. 
                                [OR] 
       b) Find the value of  (2 / p) where p is odd prime.                                                    (5) 
 
       c) State and prove Gauss’ lemma. 
                                [OR] 
       d) State and prove Euler’s criterion.                                                                       (15) 
 
 
V    a) Write an application of the reciprocity law. 
                                [OR] 
       b) Derive Euler’s recursion formula for  p(n).                                                          (5) 
 
       c) State and prove Euler’s pentagonal-number theorem.  
                                [OR] 
       d) State and prove Quadratic reciprocity law.                                                        (15) 
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