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PART A — (15 X 1 = 15 marks)

Answer ALL questions.

Choose the correct answer :

din=
(@) n/d M) d+1/n
(¢) ad/an d) din+1
(a,b)=
@ (b,a) ®) (a+1,b)

€) (a,b+1) @ (a+1,b+1)

d(n) is the

(a) number of divisiors of n
®) n

() n®

(d) sum of the divisiors of n
Euler’s const-ant c=

(a) limlogn

"=

o) lim(l+%+---+—l——logn)

= n

() lim(l:ﬁ—%+...+l)

= n
) n®

If f(x)=0(g(x)), g(x)>0, then
(a) 1)

g(x)

®) g(x)

f_(xj is bounded for all x> a

is bounded for all x>a

(© [x)+1

e 71 is bounded for all x> a

(d) f(x)g(x) is bounded for all x> ¢

Page 3 Code No. : 7758

3.

o

=1

13.

14.

15.

(8, 20)= —

(@) 2 ) 8 ’
() 20 d) 4
n(d)=

(@ 1 ‘ M) 0
© 8 @ -1
17 =

(a) O (b) 1
(c) 4 d) -1
#6)= ——

@ 1 b -3
© 2 @) 4

If f is multiplicative, then f(1)=

(@ 0 ®) -1
© 1 @ 6
A1) = '
@ 6 ENORE:!
(c) -1 (d 1
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If f(x)~ g(x) as x > =, then limM__.

= g(x)
(@ 0 ®) 7
(© 10 @ 1

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

(@ 1 ®) 0
© -1 @ 2
U(}.)z
2
(@) -1 (®) -2
() 0 @ 1
For x>0, the chebyshev's 7 -function
z(x)=
@ ~(n) ®) > ~(n)
@ SAm @ TTat)
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PART B — (5 x 4 =20 marks)
Answer ALL questions, choosing either (a) or (b).

16. (@) Prove that every integer n>1 is either a
prime number or a product of prime numbers.
Or
(b) If (a,b)=1, then prove that
(a +b, a® —ab+Db*) is either 1 or 3.

17. (@) If n>1, prove that
Z‘u(d) = {:l:‘ = {l ’_f e
din n 0 if n>1

Or

(b) If n 21 prove that ¢(n) Zy(d)

din

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

Or
) Let f(n)= [\/l—t.‘]—[x/n—-l]. Then prove that f is
multiplicative but not. completely
multiplicative.
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22. (a) For n=>1, prove that ¢(n)= n,l—[(I - L) .

pln p

Or

(b) If f is an arithmetical function with f{(1)#0,
then prove that there is a unique arithmetical
function [~ such that f*f'=f"1* f I.

Moreover f~' is given by f7'(1)=

f"(nv)-/(1)(;[(”)/“(07) for n>1.

den

W

23. (a) Let f be multiplicative. Then prove that [ is
completely multiplicative if and only if
fH(n) = u(n) f(n) for all n=1.

Or

(b) Prove that o,(n)= Z¢ d)o( ) and derive a

din
generalization involving o, ().

24. (a) State and prove Euler's summation formula.

Or
(b) For all x=21, prove that

Zd(n) =xlogx+(2c-1)x+ u(\/_{)

nsxY
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19. (a). For all x21, prove that D oi(n)=

nx

1
— and
2

(2)x” +0(x log ).
Or
M) If p>0, let 6§=»Min{0,1-p}. If x>1, prove
that Zcx_,,(n):é(/}+1)+0(x"') if g=1 =

nsx

E(2)x+0(logx) if p=1.

20. (@) For x21, prove that Z,u(n)l: }: and

Z A (n)[ ] =log[x]!

nsx

nEX
Or
by If x22, prove that
log[x]'= xlogax —x + 0(log x) and hence
Z/\ (n)[ :| =xlogx —x+0(logx).
ey

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

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

Or
(b) State and prove the Euclidean algorithm.
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25. (a) For x>0, prove that
x(x) _7(x) __(logx)*
0< —— .
X x 0\/_10“0
Or
(b) Prove that the following are logically
equivalent ,
@ limZ8ogr
X—ron A
) lim 28
X=—m .‘\:
Gi) lm2& g
X-o® A
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