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MATHEIVIATICS
MAT3Cl1 : Number Theory

3. li n>1 and (n 1)l+1= o(mod n), lhen prove ihat n is a pnme.

Delemine lhose odd primes p lor which ( 1/p) = 1 and lor whlch ( r/p) = -1.

Exp ain lhe laciorzalion problem wilh an example.

6. Express the polynomial li +q +i: in ierms ol elemenlary symmetric

PAFIT R

Ansrer any lour qu6tors fiorn Pa't B nol omiting any Unil. Each quesdon catries 16 madc

PAFT - A

Answer anytour queslions irom PadA Each quesllon caries 4 ma&s.

'. oro\e l'dr \" or - 1 ".d ra.L/ lher (" bc)-

2. Prove that a(n)> 6 lor alln with at mosl S dislncl prime iactors

7.

L.JNIT 1

a) Slale and prove llre fundarnenla iheorem oiarlihmetic

1

b) Showlhatthe lniinne series );.,; diverqes.

a) 11n I provethalL.\(n)=nl[^^(] )

b) Assume I is multiplicallve. P rove thal i 1 (n) = r(nx(n) lor every square
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b)
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odd prime Then prove iiat ror any a wilh (a. m) = 1 we have a ': = 1 (rnod m)

12. a) Exp ain the RSA pub ckeyagorilhmwthanexampe
b) Compare Prvale Key and Pub c Key Cryplosyslems

Slale and prove Chifese rema nder iheorem

Showthatthe oi lattice poinls in lhe pane vis ble irom lhe orgif coflans

UNT_2

Slate and prove Gauss emrna

Prove lhal Legendres symbo s a competey mlltiplcaiive lunction

lf p s an odd prirne and u > 1 then prove thal lhere exist odd prmitive
rools g mod! o pu and each such g ls aso a prirn tive rool modulo 2p''

Given mr r.where m s not oi lhe iorm m = 1,2,4, p!o,2p'l.where pisan

b) Lel G be aj.ee

thal 9 sinte
H

UNIT 3

abeliangroupol rankn wlh basis lxr,x, ,xil
marrx wth inieger enlres Then prove thatlhe
a bass oi G il and only i lar) s un modular

abe an grolp ot rank r and H a slbgroup ofG

il and only i the ranks oi G and H are equa.

I 4. a) Prove lhal the sei A of a .rebra c numbers is a slbi eld ot the complex iie d c
b) Prove thal the algebraic nlege6 lonn a slbring ol lhe I€ d oi argebrac

15 a) Prcve lhal llre nrin ma poynomlalol

s 1(l) = lP r+tP 2+... + t+i andihe
b) Find ntegralbasis and discreminanl

(=e panoddprme overQ

degree or 0(i) s p 1

for 1)(J3).


