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IV Semester M.Sc. Degree Examination, Juneiduly 2014
(RNS) (2012-13 and Onwards)
MATHEMATICS
M - 403 (C) ; Theory of Numbers

Tirne : 3 Hours Max. Marks : 80
Instructions : ] Answerany five guestions.
if} All questions carry equal marks.
1. a) Establish a relation connecting the Euler's function and the Méblus function
b) Derive a product tomuia for the Euler's function.
€) Prove that g (n) > n/8 tor all n with almost 8 distinct prime faciors. [E4+B+4)

2 3 Prmhﬂihﬂmdalaﬁlmﬂwimﬂmmlwmuﬂ + 0 [oems an
-abefian group under Dirchiet mulliplication.

b} Prove that the Mabius function i {n) is the sum of the primitive n'™ roots of

unity. (1046)
3 &) IFfand g are multiplicative, then show that iheir Dirchiet multiphication | « g is
also multiplicative. -

b)) Prove thatl s multipiicative function [ 8 completely multiplicative if and caly i
Fim=pim Lzt

el Prove fhat ;,.::ndu{d':_=F1;n(1—|:-1nr~m- (S+8+5)

4. a) Stats and prove Wison's theorem. Is the converse of Wilson's theorem true 7
Justity.

b) Find ali positive Integess n for which (n— 1) = 1 5 a power of n.

¢} Stale Chinese ramainder theorem. El_wm.ﬂmaﬂtﬂﬂaﬂt:ﬂmﬂmmuw
planie visible frem the origin contains arbitrarily laroe squars gaps. (T+346)
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2} Define Legendra’s symbol (n/p). Let p ba an odd prime. Prove ihal
(r/p) e 0 ™= moda).

1 +1 (mods)
D) Forevery odd prime p, show thal (2/p)= 1_1 # ::,ta (modB)’

¢) Stale quadsalic reciprocty law. Determine whether BEB is a quadratic residue
or non-residue of the prime 1999. ' (5+5+5)

a) Given m z 1, where m is not of the formm =1, 2, 4, p* or 2p* where pis an

odd prime and « > 1, prove that there are no primitive foots mod m.

b Prove that the sum of the primdive roots mod p is congruent 1o fp — 1)
mod p, (12+4)

. 1
- - __|' 1
a) Deafing the panition function p i) mmugummd' o e <

bl Provethal p (7 m+5) . 0 (mod 7). ﬂhaj

State and prove Rogers-Ramanian identitias. 16




