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Code No.: 7758 Sub. Code : WMAE 15
M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2023.

First Semester
Mathematics — Elective — 11
ANALYTIC NUMBER THEORY
(For those who joined in July 2023 onwards)

Time : Three hours Maximum : 75 marks
PART A — (15 x 1 = 15 marks)

Answer ALL questions,

Choose the correct answer :

1. din=
(@) n/d (b) d+1/n
(c) adlan (d) din+1

2. (a,b)=
(@) (b, a) (b) (a+10b)
(¢) (a,b+1) (dy (a+1,b+1)

=

(8, 20) =
(a) 2 (®) 8
(20 - . (d) 4
u(4) =

(a) 1 j (b) 0
(c) 8 (d) -1
1(7) =

(a) O 2055 Al
(c) 4 G
#(6) =

(a) 1 : (b) -3
(c) 2 (d) 4

If f is multiplicative, then f(1)=

(a) O (b)y -1
(© 1 @ 6
A1) =

(a) 6 (b) 3
(e) —1 @ 1
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10.

11.

d(n) is the
(a) number of divisiors of n

b)) n

a

() lins

(d) sum of the divisiors of n

Euler's constant ¢ =

(a) limlogn

=y

(b) 11_1’1:1[] +é SHE +%— h.Jgn}

(c) 1‘1111[1-}-%+...+i]

T} 2 n
(d) n®

If f(x)=0(g(x)), g(x)>0, then

(a) [[(x} is bounded for all x> a
olx

(b) 2) is bounded for all x =z a
f(x)

(c) M 18 bounded for all x > a
glx)+1

(d) f(x)g(x) is bounded for all x = a
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13.

14.

15.

If f(x)~ g(x) as x - =, then lim

(a) O

(c) 10

A B
% g(v)
®) 7
@ 1

If a(n) is the characteristic function of prime, then

a(7)=
{a) 1
(c) -1

U@ LIl U

(a) -1
(c) 0

For x>0,

z(x)=

(a) A(n)

(c) in(n.) ]

=0

the

() 0
d 2

(b) -2
@ 1

chebyshev's 7 -function

®) > An)

nEx

@ T~

LY
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PART B — (5 x 4 = 20 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) Prove that every integer n>1 is either a
prime number or a product of prime numbers.

Or
(b) If (@, b)=1, then prove that
(a+b, a* - ab+b*) is either 1 or 3.

17. (a) If n=1, prove that
1 1 ff =il
)’. =f—]=
Eﬂ({) |:HJ {0 i el

Or

If n =1 prove that ¢(n)= N
(b) 1 prove that g(n) Z,u(r}d

din

18. (a) If / and g are multiplicative, then prove that
their Dirichlet product f*g is also

multiplicative.
Or
(b) Let f(!l):["[;]—[\/ﬂ——i] Then prove that f is
multiplicative but not completely
multiplicative.
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19. (a) For all x=>1, prove that ZU](H)S% and

(2)x* + 0(xlog x).

Or
) If >0, let §=Min{0,1-4}. If x>1, prove
Cthat Y o ,(n)=E(B+1)+0(7) if p=1 =
£2)x +0(logx) if B=1.

20. (a) For x=21, prove that Z;;(n.}[i]=1 and
n

> A )£ | o

nsx

nEx

Or
(b) If E e A prove that
log[x]!=xlogx — x +0(log x) and hence
Z A (n){i} =xlogx—x+0(logx).
nEx h

PART C — (5 % 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

21. (a) State and prove Fundamental theorem of
arithmetie.

Or
(b) State and prove the Euclidean algorithm..
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