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SECTION – A 

ANSWER ALL QUESTIONS:                              (10 X 2 = 20) 

 

1. Define the gcd of integers 

2. List the prime numbers between 50 and 100. 

3. If  bca /  and  if ( ) 1, =ba  prove that ca / . 

4. Write down a formula for (a,b) using the prime power factorization of ‘a’ and ‘b’. 

5. Use the Euclidean Algorithm to find (360,294) 

6. Find ( )960ϕ . 

7. Define the Mobius Function ( )nµ .  Write down ( )7µ . 

8. If ( )mbcac mod≡ , does it imply ( )mba mod≡ .  Justify. 

9. Find the quadratic residues modulo 7. 

10. State the Law of Quadratic Reciprocity. 

 

    SECTION – B 

ANSWER ANY FIVE QUESTIONS:      (5 X 8 = 40) 

 

11. If f and g are multiplicative, prove that their Dinichlet product is also 

multiplicative. 

12. State and prove the Euler Format Theorem. 

13. If ( ) d=216,562 , express ‘d’ as an integer linear combination of the 2 numbers 

562 and 216, using the Euclidean Algorithm. 

14. State and prove Lagrange’s theorem on Polynomial congruences modulo p. 

15. State and prove Wilson’s Theorem. 

16. Solve: ( )21mod129 ≡x  

17. Prove that ( ) 
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               SECTION – C 

ANSWER ANY TWO QUESTIONS:     (2 X 20 = 40) 

 

 

18 a)  State and prove the Euclidean Algorithm. 

b) If 1≥n , prove that ( ) nd
nd

=∑ϕ  

c) Let f  be multiplicative, prove that f  is completely multiplicative if and only 

if ( ) ( ) ( )nfnnf µ=−1  for all 1≥n . 

(6+6+8) 

 

      19.      a)  Prove that the linear congruence ( )mbax mod≡  where ( ) dma =,  has solutions   

iff .bd  

b) Using the Chinese Remainder Theorem, solve the following system of 

congruences. 

x = 1(mod 11) 

x = 2(mod 12) 

x = 3(mod 13) 

(8+12) 

20. a)  Let p be an odd prime.  Then for all n, prove that Legendre Symbol  

   ( ) ( )pnpn

p

mod2

1







 −

≡ . 

       b)  State and prove Gauss’ Lemma.     (8+12) 
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