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Part A

Answer all questions.
Each question has weightugme 1.

1. Define M#ihius function p{#)and show that—g_tfcd =0 if n =
din

2. Define Mangoldt function ~({n) and express #{n) in terms of logarithm.

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

4. Let fbe an arithmetical function with f (1)« 0. Show that “' ] =—f'*(F*fF1) L

5. Derive Selberg identity.

6. Prove that [2x]— [2y] is either O or 1.

7. Calculate the highest power of 10 that divides 1000 L.

8. Show that the linear congruence 2x = 3 (mod 4) has no solutions.

9. Determine the quadratic residues and non-residues modulo 7.
10. Let (a, m)= 1. Show that &~ =1 (mod m).

11. Determine whether -104 is a quadratic residue or non-residue of the prime 997.

12. What is eryptosystem ?

13. Prove that the product of two shift enciphering transformations is also a shift enciphering
transformation.

14. How do we send a signature in RSA ?

(14 x 1 = 14 weightage)
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Part B

Answer any seven guestions.

Each guestion has weightage 2.

Show that if —4, then 4)(n)= 3~
din

Let fbe a multiplicative function. Show that fis completely multiplicative if § (n)=un)f(n)

for alln = 1.

Show that if x 1, then we have %’ l —lorx o+ + ﬂ[l]
x

ngx ™

X
. Show that if x >2, then we have . A Eﬂ-][; = xlogx —x 40 (logx).

nLx

. Show that for x 2, m:;-] = 2 J 7% dt.
logx 5 Zlog™t
- Show that for any prime p all the co-effitients of the polynomial £ (x)=(x—1) (x =2)....
(x—p+1)-x""" +1 are divisible by p.
Show that the Logendre's symbol (1 / p)isa completely multiplicative function of n.
. Show that if p is an odd positive integer then :
I l_ _| ]

(@) CUpI=(7)| o

R ]

®) 2/p)={-1) .

Il’l the 27-letter alphabet (With blank = 26)’ use the ﬂft‘mt enciphering transformation With key
a =13, =9 to encipher the message "HELP ME".

Solve the following system of simultaneous congruences ;

x+4y 1 (mod 9).
5x + 7y 1 (mod 9).

(7 x 2 = 14 weightage)
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Part C

Answer any two questions.
Each question has weightuge 4.

1 =

For every integer n 2, prove that ¢ 1og=a ®(r) < 6 .
og n

State and prove Lagrange's theorem.

State Gauss' lemma. Let m be the number defined in Gauss' lemmma. Show that
( 2 ] 2
¥ +(n-1)| “g -~ (mod2).
=1 P .

Find the discrete log of 28 to the base 2 in F,, using the S{fver-Fohlig-Helhman algorithm.

(2 x 4 = 8 weightage)
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