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The figures in the margin indicate

Jull marks for the questions.

1. Choose the correct answer {any six) :1x6=6

(@) If a and b are non-zero integers with

(b)

a|b, then gecd(a,b) equals
@ lal i) b
(iii) ab fivi a

Which of the following Diophantine
equation can not be solved?

(i) 6x+51y=22 () 33x+14y=115
(i) 14x+35y=93 (i 11x+13y=21

1

(c)

(@

le)

i)

©

The unit digit of 3100 jg

i 1 (i) 2

(i) -1 (i) -2

For a m ¢Z, ag¥ = I{modm), if
(1) (aJ m) %1 (ll) (a:m)=1
(ii) m|a iv) a|m

If o(n) denotes the sum of positive
divisors, then o(12) is

i 28 (i) 25

(iii) 16 fiv) 10

If a=b mod(n), where a,b,ne Z and
n>0. If ged(aq,n)=d, then ged (b,n) is
i 1 (i) nd

i) d {iv) na

If a is a whole number and P is a

prime number, then according to
Fermat's Little's theorem __

i) 2P1-2 is divisible by P
(ii) 2P-1 is divisible by P

(iii) 2P-2 is not divisible by P
i) 2P-2 is divisible by p
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2.

()

0

If ¢(n) denotes Euler phi-function, then
#(15) is __.

i) S (i) 8

(i) 10 (iv) 6
Necessary condition to apply the

Chinese remainder theorem is moduls
of congruence should be

() Individually prime

(i) Relatively prime

(i) No relatively prime

(iv) No restriction on modulo

If P is a prime, then
i (P-1)!=1modP
(ii) (P-1)!=-1lmodP
(iii) (P-1)!=PmodP
(ivy (P-1)!=-P mod P

Answer the following questions (any five) :

(a)

(b)

2)(5:10
If Pis a prime and P|ab, then prove
that eithen P|a or P|b.

Prove that the product of two or more
integers of the form 4n+l is of the
same form.

3.

(c)
d

(e)

(9)

Show that 41 divides 220-1.

If ca = cbhlmodn), then prove that
a = b(mod n|b), where d= ged(c,n).

If fis a multiplicative function and F
is defined by F(n)=) f(d), then

dfn
Prove that F is also multiplicative.

For a positive integer 7, prove that the
product of any y consecutive positive
integers is divisible by 7!

If F,=22"+1, n>1 is a prime, then show
that 2 is not a primitive root of F.

Answer the following questions (any six):

(@)

(b)

5x6=30

Find all the possible solutions in
positive integers of the Diophantive
equation

172x + 20y = 1000

Prove that for arbitrary integers a and
b, a = b(mod n) if and only if a and b
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(c)

(d)

(e

(9)

)

leave the same non-negative remainder
when divided by n.

Find the remainder when 273+243 is
divided by 11.

Prove that there are infinitely many
primes.

Prove that the linear congruence
ax = b(mod n) has a sulution if and
only if d|b, where d=gcd(a,n).

State and prove wilson's theorem.

Solve the linear congruence
39x=65 {mod 52)

Prove that the functions 7 and o are
both multiplicative functions.

Let gcd(a,n)=1 and let q;,a,,...a.. be
the positive integers less than n and
relatively prime to n. if a is a primitive
root of n, then prove that a,a?,...,g%n
are congruent modulo n to

a,,0,,..-Qyn)» N some order.

If P be an odd prime and gcd(a,p)=1
then prove that the congruence

x? =q(mod Pn) , n>1
has a solution if and only if (&)=1.

5

4.

Answer the following question (any two):

(a)

(®)

(c)

10x2=20
(i) Show that the system of linear

Congruences ax + by = y(modn)
cx +dy = s(modn)
has a unique modulo n whenever

ged (ad-be,n)=1

(i) Find all the integers that gives
remainders 1,2,3 when divided by 3,4,5
respectively. 4+6=10

(i) Show that the quadratic congruence
x*+1=0 (mod P) where P is an odd

prime, has a solution if and only if
P =1(mod4).

(i) State and prove Mobius inversion
formula. 5+5=10

(i Let f and F be number-theoretic
functions such that F(r)=)’ f(d), then

d/n
for any positive integer N, prove that

%Pl =3 fin) ).

n=l
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(d)

(iijDefine Euler's phi-function.

If the integer n>1 has the prime

factorization n=PRX'B* . P*, then

I4
pn)=n 11 (1-%). 5+5=10
(i) If n>1 and ged(a,n)=1, then prove
that g™ =1(mod n).

(ii)If gcd (m,n)=1, where m>2 and n>2,

then prove that the integer mn has no
primitive roots. 5+5=10

Answer the following question (any onej:

14x1=14

(@ (HIf Pis a prime, then prove that

af = a (mod p) for any integer a.

(ii)if n and 7 are positive integers with
1<y <n, then prove that the binomial
coefficient

(n) n! is also an int

— 1= is a eger.
b4 4 !(n - 7)!

(iii) Define Mobius V function. Show

that V is a multiplicative function.
5+5+4=14

()

(c)

(i) Define primitive pythagorean triple
with example. 2+4=6

If x,y,z is a primitive Pythagorean
triple, then prove that one of the
integers x or y is even, while the other
is odd.

(ii)Prove that the Diophantine equation
X¥+y*=22 has no solution in positive
integers xy,z. 8

(i) Explain with example how the public
key cryptography works.

(@f n=PRR* .. P" is the prime
factorization of n>1, then prove that

the positive divisors of n are precisely
those integers d of the form

d = Ra2P2a2““Prar

Where 0<aq, <K, (~1,2,....,7) 8+6=14



