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1.  Write your Rol . on the-top immediately on receipt

of this que@% paper.
$
2 All questions are compulsory.
3. Attempt any two parts of each question.

4. Question Nos. 1 to 3, each part carries 6.5 marks
and Question Nos. 4 to 6, each part carries 6 marks.

1. (a) Determine all solutions in the positive integers of

the Diophantine equation

18x + Sy = 48.
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(b) Using Euclidean algorithm and theory f lines,
Diophantine cquation, divide 100 jpy,, oo

summands such that one is divisible by 7 45 Other
by 11.

(¢c) Write a short note on Prime number theorem

(d) If ca = cb (mod n) then prove that a = b (mod n/d)

where d = gcd (c, n).

2. (a) Verify that 0, 1, 2,22 23 ... 2% form.a complete

set of residues modulo 11, but that 0, 12, 22, 32
$
&
®
. AR
(b) Find the so]ut@s of the system of congruences:
$

3x + 4y = 5 (mod '13)

102 do not.

2x + 5y = 7 (mod 13).

(c) Use Fermat’s theorem to verify that 17 divides

11194 41

L e b
(d) Find the remainder when 2(26!) 1s divided DY
29,
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3. (a) Let F and f be two number

related by the formuly

F(n)=>"(d)

d/n
Prove f(n) = ZdI.,ll(d)F(“/d) dep(n/d)f’(d).

theoretic functions

(b) Verify that 1000! terminates in 249 zeros.

(¢) Use Euler’s theorem for any integer a, torprove
that a'” = a (mod 2730)

(d) Prove that @ (2"-1) is a multiplenof n for any
n>1.

Q
4. (a) For any positigéginteger n, prove
&
B(n) = ngg}%l(d)/d.
@$
(b) Define primitive roots of an integer by an example
and showsthat if F, = 2"+1, n>1, is a prime

then 2 is' not a primitive root of F .

(¢) If p is a prime number and d[p-1, then show that
there are exactly ¢@(d) incongruent integers having

order d modulo p.

(d) Determine all the primitive roots of the primes
p=11,19 and 23, cxprcssing each as a power of

one of the roots.
P.T.O.
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> (a) If ged (m, n) = 1, where m>2 and n> 2, then

Prove that the integer ‘mn’ has no primitive roots.

(b) Solve the quadratic congruence

3x* + 9x + 7 = 0(mod 13).

(¢) Show that 3 is quadratic residue of 23, but a

nonresidue of 31.

(d) Prove that there are infinitely many prinies of the
form 4k+1.

6. (a) Find the value of £§gendre symbol (1234/4567).

K\Q
N
(b) Solve the qu\%ﬁatic congruence

Q
x? = 23 (@d TEN

(¢) Using the linear cipher C=5P + 11 (mod 26)

encrypt the message NUMBER T
e HEORY IS

(d) Whe '
) When the Rga algorithm jg based on the key

(n. k) = (3233, 37
» 37), what is the [
for the cryptosyStem? reovery spolent
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