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B.Sc. DEGREE EXAMINATION, NOVEMBER 2023.
Part III — Mathematics — MaJor Based Electlve ‘
NUMBER THEORY
' .’I‘ime : Three hours : _ Mammﬁm : 75 marks
PARTA;(lo x 2 = 20)
Answer ALL the questlons

1. _a wHH b-asa;rrsur TAMNTY mmqu@asas R

. Define gcd of a and b.

2. 3x+6y=18-samen ng@n.o Qre®  Steysear
Qan(. C

Give any two solutions fer 3x +6y=18.
3'. <uier gLy @g(m) -Wenar uanwiy.
Define the Eulerfe function g(m).
4. @mmé;esuexL;L aTéE QzmELiy mr_'@ 10-ever srams.

Find a reduced residue system modulo 10.

10.-.

n= 12345

x*+1=0 (mod 5) eTem &mmurr@ Grgg,mm grra.qa;mm
Guppierarg?

How many solutions does the equation

%' +1=0 (mbd 5) have?

a g b-5@ @@uﬂgg ml__(},\m eréngy Gru(?;urrgj'-

‘,&QIQJITUJ?

When do you say a is congruent to b modulo m?

Soues  (a,n)=1 aafd, ax=b(modn)-bs"
araseuerey SireyseT @HEED? ‘

If ged (a,m)=1, then how many solutions are
there for ax= b (mod n)?

m LHDD N Syeg FTTUTE LME LIGT eTeimaEaT Grsbﬂcu
F(mn) -eveu upi) eréran sagoumis?

If m and n are relative prime positive_ integers,
then what can you say about F(mn)?

QuomSluieiv eip- FmTenLI GUEDFLI.

- Define Mobius Mu function. o

Qumdued @p smibpe n=1,2,3,45 -ésren

ALL|EmET SIS,

Find the -values of Mobius Mu functmn for
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PART B — (5 x 5 = 25)

Answer ALL the questions, Choosing ‘either (@) or (b).

11.

12,

(=) n>1-ganer, @aiQeungy oretgyth UST eTaRT
D@ LIST eramantlen QLpEsD o flpieys.
Prove that every integer n>1 is either a
prime number or a pfoduct of prime .
numbers. '

Or
() ox +by =c  eap @y L CunQuenen e

Sty . @ouuspstar
. Ggemeuwirengyid, CLingomeng)omen asll_@uu'm'_torémm

© FeTIL_lg (S,

DG Xy, YoeTenuan glsad Q@ Sreyser

arafléh oHp erdaT Sieysamanild sres.

State the necessary and sufficient condition
for the existence of a solution to the linear
diophantine equation ax+by=c. If X5 Yo

" are two solutions, find. all other _SOIﬁtiops.

(@) QuiGor Csppses sl Hpais.

State and prove Fermat's theorem.

Or
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13.

14.

(<) p eTamug @@ UISIT GTGHT GTEMS. x2 =1(mod p) 5@
Cgaauwimeng)id GungiomengiLd G|
x =1 (mod p) e fipiays. '
Let p be a prime number. Then prove that
%% =1(mod p) if and only if x = +1 (mod p).

(30)- G\Srr@é;a;l‘hul'_l_ @ LG ié,ﬁ,.—éa@ GG GTEE
auELysHr eudiGpraremey erepid, Siemaugafien
Geiliy erédveur eraiaatien sawrid ey b Hpie|s.
Show that for a given modulus m, the in
residue classes 12, ... in all disjoint and their

* union is the set of all integers. R

Or

(@) poBswrer 5% = 3 (mod 24).-W9een Siés.

Solve the congruence bx= 3 (mod 24). -

() x=5(mod7),x= 7(mod 11) WHHID x =3(mod 13)
TP GODHS DS GTaT - SIS,
. Find the least positive integer x. such that
x=5(mod 7),x=7(mod 11) and x=3(mod 13)

Or

(@) asanrelen BEs Cappsens sl Himais.

State and prove Chinese remainder theorem.

4 S.No.3759T
[P.T.0]




15..

16.
17.

18,

_ the coefficients of the polynom1al

(@) Qumdwed Cpiony GssrsHoa i Bpais.

State and prové Mobius inversion formula.

Or

() n2l, -6@ ¢(u) Zu(d) crm;ﬂgma;f
) d/u

For n> 1, prove that ¢(u) Z ,u(d) I
dfu

PART C — (3 x 10 = 30)
_Answer any THREE questlons

whdatlig 6ot Qacu.la)@ang) auigeuanLienar sa bl 'r_ﬂgmas
State and prove the Euclidean algorithm.

Aosafen Coppsdaan s Hpiays.

State and prove Wilson's theorem.

apsGeunn UST  eTeRr. P -&@GLD, flxy=(x-1)

—9)(x-p+1)-x"+1  aap
(x-2).{x-p+1)-

a;rn_(aa;

For any prime number D, show. that all
flax)=(x-1)
(x-2)..(x~ p+1)-x"" +1 are divisible by p.

5 S.No. 3759 T .

Uiy
Garancuullen crebevrm Qa;@asa;@m P .:21,61) mgu@m oTar

19.

20.

80Ut
‘@oluspsran  Csemeuwmeng)b

ax = b(mod n) -5 Sirey
GungiorengiLomen

. p®IES
s HLUTL g e gl fime)s. p
State and prove the necessary and sufﬁment

condition for the existence of a solution to the
linear congruence ax = b(modn).

f(n) Z,u(d)Fn/d) erafléd, @m@surr@ L&Gma; eTam |
din

Cn- &G f(n)= Zf(d) GFGUTSSITI_®8;

d/n
If f(n)= Z u(d) F(n/d) for every positive 1nteger
din
n, then show that f(n)= Zf(d)

C o dfn
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