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Part A

‘Answer all questions.
Each question carries a weightage of 1.

I. Prove that the Euler totient function ¢(n) is even for n > 3.

2. Prove that the equation f () = dzl:g (d) implies &(n) = £|:f (d)- p(%)
. i dln

3. Define the derivative of an arithmetical function. Find the derivative of the identity function.

4. State Euler’s summation formula.

5. For x>1, prove that :
> A(n) [ﬁ] =log[x]!
nsx i
6. Prove that for the Chebyshev’s functions y(x) and J(x), :

wlg=" 3 J(x%‘}
mshp,x
7. For x>2, prove that :

) 15

-~ logx 3 logt

8. Forall x>1, prove that :

b 3 J(%) =xlogx + 0(x).
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For n>1, prove that the nth prime p, satisfy the inequality Enlog n<pp-

Find the quadratic residues and non-residues modulo II.

For every odd prime p, prove that :
(2 | p) = (_1)(172_1)/8 :

Evaluate the Jacobi symbol (2]35).

How many different affine enciphering transformations are there with an N-letter alphabet ?

‘What are the disadvantages of deterministic encryption ?

(14 x 1 = 14 weightage)
Part B

Answer any seven questions.
Each question carries a weightage of 2.

If n>1, prove that :
n
#(n) =2 p(d) 7
: din
Let f be multiplicative. Prove that f is completely multiplicative if and only if :

f(n)=pn(n)f(n)foralln=1.

If x > 2, using Euler’s summation formula, prove that :

L3 Joga =llog2x+ A +0(logx)_
n 2 X

RS X
where A is a constant.
State and prove Legendre’s identity.

Prove that for every integer n > 1, there exist n consecutive composite numbers.

Prove that the nt® prime p,, satisfy the inequality :

B« 12'(n logﬁ +n log—l-%), wheren > 1,
e

Prove that there is a constant A such that :

1 1}
p%n_ =loglogx+A+ O(T(Tg_a;} for all x > 2.
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Prove that the Legendre’s symbol (n| p) is a completely multiplicative function of n.

Explain briefly about digraph transformations.

Briefly describe public key cryptosystem.
: (7 x 2 = 14 weightage)

Part C

Answer any two questions.
Each question carries a weightage of 4.

Show that the set of all multiplicative functions is a subgroup of the group of all arithmetical

functions fwith £(1) # 0 under dirichlet product.

Prove that the following relations are logically equivalent :

L Fr)lgr o

(a) xl-l—w:o X
(b) lim %—) = h
x—>o X

| x>0 X

State and prove Quadratic reciprocity law.

The message “ ! INGVIEX!ZRADRYD ”» was intercepted. The message was sent using a linear
enciphering transformation of digraph-vectors in a 29-letter alphabet in which A — Z have numerical
equivalents 0 — 25, blank = 26, ? = 27, ! = 28. It is known that the last five letters of plaintext are

the sender’s signature “MARIA”. Find the deciphering matrix and read the message.
(2 x 4 =8 weightage)



