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IVIATHEMATICS
MAT3C11 : Number Theory

Answer any four qleslons lrom

has solulons il and o.ly if d b

Determ ne whelher 219 is a qladratic residue

Provethal a. a gebraic numbero is an algebraic
poly.oma over Q has coeiiicie.ls in Z

Mar Marks r 80

PartA Each queston cades 4 marks

I Prove rharlh-p rnl n te senes S,,D dveroes

2. Slale and prove Elc ds lemma.

3 li I is mulliplicalrve then prove that (1) = 1

4 Assume rhar (a, ml= d The. provelharthe linear congrlence

or non.esidue mod 383

nleqer iand o.ly iirls m nrmum

b)

PAFT B

Answer any lour qleslons 
'rom 

Pan B not omini.g any Unil, Each q!eslio.

Unil - I

Slale and prove lhe dvisio. agorlhm

Prove lhal everyr.leqern > 1 is eirhera prime numberorap.oduclorprme



Unil - 3

13. a)-Prove lhal every subgroup H o1 a lree abelia. group G oi rank n s Jree

ol rank s < . [4oreover Ihere exisl a bass !i. u2 .!n ol G and posilve

ntegers ar d2. .q slch lhal. drlr d?!?., d.!\is a basis lo. H

. b) Lel G be a I€e abeian grclp ol rank. wth basis {xr x2. . xi) Suppose

",r'r: d 1 . 1 Tdr r' -hd o'o\p lr o|hp 'l.r Pll

' I" -"b \o'G lrndo_l/ilr-)i n .n' '

m fi t t U

3 ar rn : 1 thenProvelhat Oln)=tJ (d)!

b) Asslme I is mull p icalive. Prove lhal r1 (n) = u(.) i(n) ror every square iree n

I a) State.and prove Lagranges lheorem.

b) sove lhe conqruence 5x =3(mod 24).

Unit-2

10. a) Prove thal lhe Legendre' symbol (n p)is a complelely mlllp callve

iunclion ol n

b) Slale and p.ove quadratic eciprocty law.

11. a) Lel (a. m)= 1 Then prove lhal lfa is a pdmilive rool mod m il and o.ly il the

numbers a a2. . aD(m) 
'orm 

a reduced residLe system mod m

b) ll p is an odd prine and d > I then provethatlhere exsl an odd pnmilrve

rools q moduo p'! and each such g is also a primitive root modu o 2pd

12 a) Wile n delai any one appicalon ol primnive roots in cryprography

b) Solve lhe superncreaslng knapsack pobem.

28 = 3xj + 5x2 + 11xr + 20x{ + 41x5



Il|ltflll llllllllll

14 a) Suppose {or, %. . dil e D rofl a O_basis ror K. Then prove lhat i

^tdr,or.. 
dif;s sq!;re iree lhe. {dr ' dr ' . anlis an inlegralbass'

b) Prove that every'numbe. iield Kpossess an nlegralbasis and lhe addilve
group ol D is 

'ree 
abe an grolp ol rank n equal Io the deoree oi K

'5 ar.elob"" qrorerFFrd ori nFg. Tl'alp'o\"'d 'e llpger!o Or';

a) zl!'; iid +1(mod4)

ot z I * 1.'o td+r(mod4).)2

b) Prove that the mnmum polynomiaLol < =e' p a. odd prime over o s

r(r)=lFr+ f 'z+ + I + 1 and the desree or a(i) sp- 1


