M. Sc. Semester-III (MATHEMATICS)
Paper 12: Analytic Number Theory-1
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-1. (a 7
Q @ Prove that Z u(d) = {lJ , for all positive integer . 7]
a’|n n
(b)  Define: Dirichlet product *. Show that it is commutative and associative. (7]
OR
Q-1. (@)  Prove that ng(a’ )=n , forall posmve integer n. [7]
d[n
(b) If 1 is an arithmetical function (a.f.) with (1) # 0, then show that there [7]
exists an a.f. g suchthat f*g=17.
Q-2. (@ Prove that A(n) + Z u(d)logd =0, for all positive integer n. [7]
d|n
(b)  Find the Bell series of the Euler’s function A . [7]
OR
Q-2. (a) Find the Bell series of the Euler’s function Q. [7]
(b)  State and prove Selberg Identity. [7]
-3.
Q3. (@) For all x > 1, show that Zl =logx+C + O(l), where C is Euler’s 7]
nx X
constant.
() Forall x>1, show that > d(n)=xlogx +(2C —1)x + O(Wx). [7]
OR
Q-3. (a 1-s 7
) For all x > 1, show that Z~—:lx—~+é’(s)+0(x '), where s>0, s#1. 7
b
®) For all x> 2, show that = log(logx) +K + O( ), 7]
sz nlogn xlog x
where K is a constant,
1
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(b)

Q-4.

Q-5.
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[7}
For all x>2, show that Z F{\ log p=xlogx+0O(x).
[7;7[21)"9
[7]
For all x>1, show that Z,u_(nl <l1.
nSx n
OR
State and prove Abel’s identity. [14]
Prove: the relation M (x) = o(x) as x — o implies y(x)~x as x —> . [14]
OR
[14]

Let A(x)= Z’U—(Q . Prove that the relation A(x)= 0(x) as x — co implies

nLx

the prime number theorem.
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