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Part A
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13.

14.

. Show that if @ > 0 and b > 0, then zlgn

Answer all questions. FEach carries 1 weightage

. Find all integers such that ¢(n) = ¢(2n).
. Define Mébius function yi(n) and show that 3_,, pu(d) =0if n > 1.

. Give an example of a multiplicative function which is not completely multiplica-

tive.

Assume f is multiplicative, then prove that f~*(p?) = (f(p))? — f(p?) for every
prime p.

. Define divisor functions o,(n) for n > 1 and show that they are multiplicative.
. Prove that [z] + [z + 3] = [22].

. For z > 2 prove that J(z) = 7(z) logz — f; #dt.

n(az) _ a
o w(bzr) ~ b°

. For z > 2, prove that °, ., ﬁ =0/x);

Calculate highest power of 10 that divides 1000!.

If p is an odd prime, prove that 3 ?~} r(r/p) = 0 if p = 1( mod 4).
Derive Selberg identity.

Write a note on enciphering key.

What is a cryptosystem?
(14 x 1 = 14 Weightage)



Part B
Answer any seven questions. Each carries 2 weightage

15. Let f be multiplicative. Then f is completely multiplicative if, and only if,
71 (n) = p(n) f(n) for all n > 1. Thus find the inverse of Euler’s function 0.

16. Prove that -, , u(d)log™ d = 0, if m > 1 and n has more than m distinct prime
factors.

17. Prove that Zns: /\(n)[%] =Vl
18. State and prove Euler’s summation formula.

19. State and prove Abel’s identity.

20. Show that the Legendre’s symbol (n/p) is a completely multiplicative function of
n.

21. Show that if p is an odd positive integer then:
(8) (=1/p) = (=1)*)
(b) (2/p) = (—1)"*-18
s iald b g

22. Find the inverse of the matrix ( 4 g mod 26.

23. Explain briefly about digraph transformations.

24. Explain the RSA cryptosystem. Illustrate with an example.
(7 x 2 = 14 Weightage)
Part C
Answer any two questions. Each carries 4 weightage

1

25. Prove that for every integer n > 2 we have 5 & <7(n)<6

n
logn®

26.(a) State and prove the quadratic reciprocity law.
(b) Determine whether 219 is a quadratic residue or nonresidue mod 383.

27. Explain the advantages and disadvantages of public key cryptosystem as compared
to classical cryptosystems.

28. State Abel’s Identity and deduce Euler’s Summation formula from Abel’s identity.

(2 x 4= 8 Weightage)
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