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(b) State quadratic law of reciprocity and

using this find all primes p such that

3
1

5

 
  

 
. 15

Unit IV

7. (a) Define the notion of Discrete logarithm.

Find a primitive root modulo 17 and

hence determine the discrete logarithm

of 5, 7 and 10 for the prime 17 with

base as above obtain primitive root.

(b) Define multiplexed sequence u0, u1,........

in a finite field Fp, having prime no. of

elements p. If s0, s1, s2,.......... be a kth

order and t0, t1, t2,....... an m-th order

maximal period sequence in Fp. Then

prove that sequence u0, u1, u2,....... is

periodic and its least period divides

lim(pk–1, pn–1). 15

8. (a) Ram uses the RSA cryptosystem to

receive message from Sita. He chooses
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Unit I

1. (a) Prove that the primes of the form 4k+1

are infinite in number.

(b) In pn is the n the prime then prove that

122
n

np


 .

(c) Prove that the number of Farey fractions

a

b
 of order n satisfying the inequalities

0 1
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b
   is  

1

1
n

j

j


   and that their

sum is exactly half this value. 15

2. (a) Prove that  is irrational.

(b) State and prove Hurwitz theorem. 15

Unit II

3. (a) Prove that all the solutions of

2 2 2x y z   is integers x, y, z such that

x > 0, y > 0, z > 0, gcd(x, y) = 1 and x

is even are given by x = 2ab,

y = a2 – b2, z = a2 + b2, where a and b

satisfy the conditions that a > b > 0,

gcd (a, b) = 1 and a and b have opposite

parity. 10

(b) Prove that g(2) = 4. 5

4. (a) Prove that  G(k)  k + 1, k  2.

(b) Find the general solution of the

simultaneous congruences :

   11 mod36 , 7 mod 40x x   and

 32 mod75x  15

Unit III

5. (a) State and prove Gauss-Lemma on

quadratic residues. 7

(b) Define Zn and prove that for each integer

x  1 the set Un forms an abelian group

under multiplication modulo n. 4

(c) Prove that the group U2e is cyclic if and

only if e = 1 or e = 2. 4

6. (a) Let p be an odd prime and a  Z. Then

prove that a  Qpe if and only if a  Qp

where e  1 and Qpe denotes the set of

quadratic residues modulo pe.
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primes p = 11, q = 17 and the public key

K = 23. Check whether K = 23 is a valid

public key (exponent). Find the recovery

(private) key of Ram. Sita wants to send

Ram the plaintext U, that is, ‘20’. Verify

Ram can decrypt this message.

(b) The message SELL NOW is to be

encrypted in the Elgamal cryptosystem

and forwarded to a user with public key

(43, 3, 22) and private key = 15. If the

random integer chosen for encryption is

j = 25, determine the ciphertext. 15
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