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PART A — (10 x 1 = 10 marks)

Answer ALL the questions.

Choose the correct answer :

1.  Which one of the following is not a prime number
(a) 73 (b) 89
(© 17 (d 119

2. If(a,b) =1 ,then (@ +b, a-b)is
(@ 1 (b) 2
(c) lor2 d 3



The value of x(10) + ¢(10) is

(@ 5 (b) 10
© 4 (d) 20
> A(d)is
din
-]
@ |— (b) logn
n
(© n (d 1oro0
If f is multiplicative, then H (1-f(p)) is
pln
(@ 0 ®) > wld) f(d)
din
© Y A(d)fld) @ > Ad) f(@)
din din

If o has a Dirichlet inverse «', then the

equation G(x) = Za(n) F(fj implies
n

n<x

@ Flx)=> aln) G(fj

n<x n

(b) F(x)= Za‘l(n) G(x)

n<x

© Flx)=3 a'(n) G(f]

n<x n

@ Flx)=Y a(n) Gl(fj

n<x n
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10.

The average order of d(n) is

(@ n (b) logn
7’n 3n
(c) o (d) =
x
3 ) H is
(a) log[x] (b) log x!
(© loglx] @ 1

Chebyshev’s y -function is defined by

@ W) -Ta) B ple)- Tl

n<x n<x

© wlx)=Ylgp @ wlx)=> 0

n<x n<x

7(11.62) is
(@) 5 (b) 4
€ 6 d 11
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PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a)
(b)
12. (a)
(b)
13. (a)
(b)

Prove that there are infinitely many prime
numbers.

Or

Prove that if 2" -1 1is prime, then n is
prime.

If n > 1, prove that z,u(d) = {l}

din n

Or

State and prove the Mobius inversion
formula.

If f and g are multiplicative, prove that
their Dirichlet product f*g 1i1s also

multiplicative.
Or

Define the Liouville’s function x(n) and find a

formula for le(d) forn > 1.

din
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14. (a) If x > 1, prove that lelogx+C+O(l).
X

n<x n

Or
(b) Prove that the average order of ¢(n) 18 3—2
V4
. 7(x)logx .
15. (a) Prove that Iim ———=— =1 implies
X—>0 X
lim 7(x) log x(x) -1
X—>0 x

Or

(b) State and prove Abel’s identify.
PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a) Prove that the infinite series ZL diverges.
n=1 pn

Or

(b) State and prove the division algorithm.

Page 5 Code No. : 5090



17.

18.

19.

(a)

(b)

(a)

(b)

(a)

(b)

Define the Euler Quotient function ¢(n) and

show that for n > 1, Z¢(d) =n.

dln

Or

For n > 1, prove that ¢(n) = n 7 [1—1)
pin D

If both g and f * g are multiplicative, prove

that f is also multiplicative.

Or

Assume f is multiplicative. Prove that
(@) f(n)= uln) f(n) for every square free n
@ £ (p2) = f(p)2 - f(p2) for every prime p.

State and prove the FEuler's summation
formula.

Or

Define the density of the lattice points visible
from the origin and find the density of the set
of lattice points visible from the origin.
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20. (a) Prove that the following relations are
logically equivalent :

7(x) log x

G It -1

X—>0 X

Gi) It Q) _

x>0 X

(i) It vle)

e

Or
(b) For every integer n =2, prove that
wln)> 1. "
6 logn
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