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M. Sc. (Mathematics) Semester-TII
Paper 12: Analytic Number Theory-1

Prove: p(n) =Y u(d)

n ) -
7’ for all positive integer n.
din

Prove that p(mn)p(d) = dp(m)p(n), (where d = ged(m, n)) for any
positive integer mand »n. : '

OR

If g

b, then show that g(a)|@(?).

Define: Dirichlet Product # . Show that it is commutative and associative. -

If f is an arithmetical function(a.f.) with £(1) # 0, then show that there
exists an a.f. g suchthat f+g=1. '

Let f be a multiplicative a.f.. If £~'(n) = u(n) f(n) for all positive
integer n, then show that f is completely multiplicative.

OR

Prove that A(m)+ Z H(d)logd =0, for all positive integer ».

a’|n

Prove that the Liouville’s function 4 is completely multiplicative.

For all x>1, show that Zl =logx+C+ O(l), where C is Euler’s
X

n=x

constant. -’

Forall x>1, showthat > d(n)=xlogx +(2C —1)x + O(/x).

nEx

OR
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-3, ' 7
Q3. @ Prove: the average order of p(n) is é%. 7]
T
7
®) Forall x 22, show that Z@:%Mf x+2Clogx+0(1). 7]
nsx
4. (a ' 7
Q @ Forall x 22, show that Z . [i]logpleogx+0(x). 7
p},,p_;r;me
(b) State and prove Abel’s identity. _ [71
OR
-4, (a 7
F4- @ Forall x>1, show that Z,u(n) <1. 7]
HEx n
(b) Deduce Euler’s summation formula from Abel’s identity. [7]
Q3. @ Show that z(n) > In , for every integer n22. 7]
6 logn '
) Prove: for every integer n>1, p, <12(nlogn+n logE) . 7l
_ : e
OR
Q-5. (@ Forall x>0, show that [7]
w(x)logx + ZA(n)e,u(f) =2xlogx +O(x).
HEx n
®) Let A(x)= ZM Prove that the relation A(x) = o(l) as x S implies 171

Hix

the prime number theorem.
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