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(For candidates admitted from 2016-2017 onwards)
B.Sc. DEGREE EXAMINATION, APRIL 2022.
Part IIT — Mather'natics — MaJ:or Based Elective
NUMBER THEORY

Time : Three hours Maximum : 75 marks

SECTION A — (10 x 2 = 20)
Answer ALL the questions.

1. UGIT GTGRTenemT eUeniIIf).,

Define a prime number.

2. e CurCueneneflen @ Uiy sweTUTL L eT(PF).

State the linear Diophatine equation.

3.  guaergden r—Camwonanb - auemyuigy.

Define an r —combination of a get,.
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Show that "C, =

FTGUFLD Qg,m_fru a = b(mod e) -g uerup.

Define the congruent relation a = b(mod e).

el ¢ — armifener cuamywim.

Define Euler ¢ - function.

ComQwev srmlener euenruim.

Define Mobius function.

m>2 arafild ¢(m) pap @rienl eranm eraus s (Hs.

Show that #(m) is evenif m>2.

d(120) -6 PO sners.
Find the value of d(120).

cansefly eriy  erLGuUITE  QUEEsD  FTTUTE

2|enOW|Ld?

When do you say on arithmetic function is
multiplicative? ;
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SECTION B — (5 x 5 = 25)

Answer ALL questions, choosing either (a) or (b).

(=) (12,-8)- e 15.Qum.eu Hrems.

Find the g.c.d. of (12, -8).
Or

) @@ wRWLOD W eaarsd  a, b erafld

B.Qures  (a,0) @O salssamourasts
QA@EGD e aT_ Qs

If a and b are integers, not both zero, then
prove that g.c.d.(a, b) exists and is unique.

2 M6 Qameir saugglen
LOTHDHID ' oraflcy
"P,=((n-)(n-2)....(n-r+1) e Hepd.

Gueyd S={4,5, 6} -en 2-CaMonengens srems.

r —aufleng

If "P  denotes the number of

r—permutations of a set of n objects, then
prove that "P, =(n(n-1)(n-2)...(n-r+1)
and also find the
S={4,5,6}.

2-combination of
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14.
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a, = LG B 2)/n eren Hlemia.
n-1

2n-2
Prove that a, =[ " )/n .
n-1 =

Ty TyseeensTy GTaD s CoumiLil L (P eT@SET eTés
G SAewiy ol () m eafler s=m eren Hemq.

If s different integers n,r,,...,r, form a

s

complete residue system modulo m, then
prove that s=m.

Or
eoadmse; (m-1)!=-1mod(m) < m R

UG eTewT 6Tens SL_(H&.

Prove that the congruence
(m-1)!=-1mod(m) holds if and only if m is
a prime.

D.#(d)=n eren Hepi9.

din

Prove that Zgﬁ(d) =n.

din

Or
#(19), #(49) wOHmID F(243) - WA sretrs,
Evaluate $(19), #(49) and #(243) .
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(o) ¢, dn)., o(n) wpmd  u(n)  eremuen
eramgantls QuBHEED iy eren HlemQ.

Prove that ¢(n), d(n), o(n) and u(n) are
multiplicative arithmetic functions.

Or

(=) {n, ¢(n)}. {dn),1} womid {o(n), n) eremuen

CumAwev Gemg eren Hlemq,

Prove that {n, ¢(n)}, {d(),1} and {c(n), n)
are all Mobius pairs.

SECTION C — (3 x 10 = 30)
Answer any THREE questions.

eramasails ol lineL g Cappsms aripd Hend.

State and prove the fundamental theorem of
arithmetic.

Quiom_eiv-en g ) Cappsems er(pd HlemQ.

State and prove Fermat’s Little theorem.

eldsen-cr Ceppsens erpd) Hemq.

State and prove Wilson’s theorem.
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19.

20.

meaficy BEHE Cappsons TS B

State and prove Chinese remainder theorem.

Cumwev Gpiwrm CsppEms cumad.

Derive the Mobius inversion formula.
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