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Part A

Answer any five questions.
Eoeh question hos weight 1,

Define Euler's totient, Discuss its properties,

Show that Dirichlet product of two multiplicative function is also multiplicative,
Define Liouville's funetion. Show that it is completely multiplicative.

Let £ (x) = x? + £ + 41. Find the smallest integer x = 0 for which f(x) is composite.
State Abel's identity.

Show that ax=b(mod m) has exactly one solution if (a, m) = 1,

Let{a, m)=1.Show thal a is a primitive root mod m if and only if the numbers q, 2%, ...

a reduced residue system mod m.
Prove that 5pd + Tn® = (mod 12) for all integers n.

Part B

Answer any five qumtﬁ;hs.
Epch guestion has weight 2.

For nz1, pmvethatlngn:d% A(d).

1 1
Forx > 1, prove that z ;=]ng.t+[]+ﬁ[;}

nEx

State and prove Legendre's identity.
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Describe Chebyshev's functions ¢ () and §(x).

State and prove Wilsen's theorem.
State and prove Chinese Remainder theorem.
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Let g be a primitive root med p, where p is an odd prime. Prove that even powers g%, g4,... . g#~ 1 are
quadratic residues mod p and odd powers g!, g*..., g ~ 2 are quadratic non-residues mod p,

State and prove Wolstenhome's theorem.

Part C

Angwer any three questions.
Bach guestion has weight 5.

Dernive Dirichlet’s formula for the partial sums of the diviser function d (n).

11—
For x=1, prove that L _1*_::1—3 +t_,(_s}+ﬂ(x")ifs:=_u,s +1.
nZx

For every integer n > 2, prove that !

i n
< G :
log n *(r)< log n

o | -

(Ax2= 1[]]

Prove that the set of lattice points in the plane visible from the origin contains arbitrarily large

EAPS.
Stale and prove Wolstenhome's theorem,

Let 'p’ be an odd prime and let ‘d" be any positive divisor of p — 1. Show that every reduoced residue

systom mod p has exactly ¢ () numbers a such that Exp“(nfl =d.

(3 xb=15)



