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ENGLISH VERSION

Instructions : (1) As per the instruction no. 1 of page no. 1.
(2) Figures to the right indicate full marks.

(3) Follow usual instructions.

1  Answer the following : 10
(1) If alp and p=0, then prove that |a|<|b].
(2) Find the remainder when 250 is divide by 7.
3) State the Chinese Remainder Theorem.
4) Show that n=2F" satisfies the equation o(n)=2n-1.

(5) Calculate ¢(5040).

2 (a) Show that the linear Diophantine equation ax+by=c 5

has a solution if and only if d/c, where d=gcd(a,b).

(b) Prove that if m is any integer such that a/m and 4

b/m then Icm(a,b)/m.

(© Find /em (321,843). 3

OR

2 (@) Given non zero integers g and p, show that 5

ged(a,b)=ax+by for some integers x,y.

(b) Determine all solutions in positive integers of the 4

Diophantine equation : 20x+13y =200.

(0 State and prove Euclid's lemma. 3
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3 (@) Show that there are infinite number of primes. 5
(b) Prove that the only prime of the form n’ —4 is 5. 4

© If x and y are odd, prove that x2+y2 cannot be a 3
perfect square.
OR

3 (@) Employing the Sieve of Eratosthenes, obtain all the 5
primes between (5) 1 and 200.

b)) If caEcb(modn) and d=gcd (c,n) then prove that 4
asb(mod 2).
d
(0 Prove that each integer ;,>11 can be written as the 3

sum of two composite numbers.
4 (a) State and prove Fermat's Little Theorem. 5

® If N=a,10"+a, 10"+ .. +a,.10+a, be the 4
decimal expansion of the positive integer IV, 0<a, <10

and let I'=ay—aj+ay—.......... +(-1)"-a,,. Then prove

that 11/N if and only if 11/7.

n
(© Let P(x)= 2 Ckxk be a polynomial function of x with 3
k=1

integral coefficients ¢, . If a=5(mod n), then show that :
P(a)=P(b)(modn).

OR
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©

(b)

©
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State and prove Wilson's theorem.

Solve the following set of simultaneous conguences :

x=5(mod6), x=4(mod11) and x=3(mod17).

Find the remainder when 2-(26!) is divided by 29.

If n is a positive integer and p a prime, then
prove that the exponent of the highest power of p that

< k
divides ! 1s 2[”‘19 ]
k=1

If F is a multiplicative function and F(n)= 2 f(d),
d/n

then show that f is also multiplicative.
Show that the product of the positive divisors of an
integer n is equal to nT(”)/z.

OR

Let f and g be number theoretic functions such

that ' (n)= f(d), then prove that for any integer N,

dfn
N N
D F(m)=3 f(k)[N/k].
n=1 k=1
If n= Plk1 -szz- .......... Prkr is the prime factorization of

n>1, then prove that

4

o+l kot 3
S S L L
P-1 Pl P -1
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(©0 For each positive integer ;>1, prove that 3

Y, ud) =1L if n=1

dfn, d>0
=0, if n>1

6 (a) If n is a positive integer and gcd(a,n)=1, then prove 5
that %) =1(modn).

(b) If the Caesar cipher produced KDSSB ELUWKGDB, 4
what is the plaintext message ?
(©) Prove that if the integer n has r district odd prime 3
factors, then 2" /q)(n)
OR

6 (a) Encrypt the message GOLD MEDAL using the 5
RSA algorithm with key (n, k)=(2419,3).

(b) Encrypt the message REPLY NOW using the 4
Caeser cipher.

(© Prove that ¢(3n)=3¢(n)< 3/n. 3
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