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IV Semester M.Se. Degree Examination, June 2018
(cacs)
MATHEMATICS

MADZTC : Theory of Numbers.
Time -3 Houra Max, Marks : 70

Instructions : 1) Answerany five fullquestions.
2} All questions carry equal marks.

1. 8) Dafine the Euler jotient function ofn). Prove hal %_ﬂn‘:un.

b} Estabiish a reiztion connecting 1he Euler function Hlﬂﬂ'rﬂhlﬁhhll'l;n:ﬂm

¢) Provethat 7 _ wg). - ' (5+5:4)
0 WO
2 mEmmMImmdalMM!ﬁmm}uﬂ an abalian
group with respect to Divichiet multiplication.

b} Prave that the Mibits function (1(n) 18 the sum of the primitive A racts of unity
2} Lot be mulipiicative. Then prove that t s complately mullplicative if and
oniy i T(n)=jn) 1n) tor all n21. (B+4+4)

3. a) Define thé Bel saries I, {x) of an arithmetical function { modlo p (pAme).
Obtain'the Bell seres of the Euler olient function.

) Stale and prove that Selberg idenfity.

6) Let! be multiplicative and g be any arhmefical function. Prove that the
" following staternants ams equivalant :

1y feg™) = f{p) Hp™ — gip) Ke™ ") or all primes p and n=1,

: ]
B = s B
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a) Supposa(a, m}=danddjb. Then show that the finear congruence ax = b {modm)
has exactly d sclufions and find them.

b} Forany prima p, prove that all hnudﬁatdhmm.n (x=1)
x=2) i (=-p+ 1) —wp=1 + 1 ara divisibla by p.

c) memupzﬁ.mwmzﬂg—m-ﬂfmp‘l. (4+4+5)
a) State and prove Chinese remaindar theorem.

b) Show that the set ofattice points in the plane visitie from the origin contains.
arbitrarily large square gaps. ' 7+7)

&) Show thiat the Legendre's symbol (nip) le a compistely mutiplicative function

of . Evaluate (2]p).
b) State and prove Gauss' lemma.

o) Determine those odd primes p for which 3 is a quadratic residue and those
for which it is & non-residoe, {d+5+4)

. &) Wmiz 1) s not of the form m = 1,2, 4, p® or 2", where p is an odd prime.

thin prove that thees o8 no pimitive roots mad m.
b Hmﬂmlhﬂﬂmmﬂmpﬂnﬂﬂvn-iﬂﬂéﬂmﬂphﬂmﬂmp{m 1)
miad p. {10+4)

State and prove Rogers-Ramanujan identitiés. 4




