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PART - A

Answerany four qLreslons. Each qlestion caries 4 ma&s

1 Prove lhat every numbe. oi th€ lorm 2' I (2" -1) s pedect il2! I is prime

2 Sovethe congtuefce 5x =3 (mod 24)

3. ip s an odd prime, prove lhal tr(r p) = 0, ilP=1(mod4)

4. ll m >1, (a, rn) = 1 and i = exp-(a) then prove thal

ak= ah (mod m) r and onty I k = h (mod 1)

5. LetZbeaz mod! e wllh the obvols acl on. Find allihe s!brnodLrles

6 erh -Q';.wl'e,e .- e ora,dro dlonnap. n -F ri'rs ol ; ese's o'

zl(l slrow rhai i, E ztql is a unlt if and on y ii NK(o) = t 1 (4x4=1 6)

PABT. B

Answer any four quesilons wiiholl omiiilng any Unl. Each queston cafiies

Unil-l

7. a) State and prcve the l! ndarnenlal lheorem ol arithrnellc.

b) Define the E! er tolienl lu ncilon I (n) and der ve a product form lla for I
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8. a) Defnelhe Di ch e1 prcducl I.g ol nro arllhmet c Iu nclions. lbothgandf,g
are mulpllcalive, prov€ lhail is also mull plicallve.

b) Let i be mulrip icative. Prove thal I ls cornplelely mu rlplicalive if and only il

r 1(i)= p(n)i(n)lor a n>r.

c) Prove that e ,(n)=tdf(d)

State and prove Lagrange s iheorem on po ynornlal conoruences.9. a)

b)

10. a)

b)

Slale ih€ prnciple 01 cross classification. Given inlegers r, d and k such
thaldk,d>0,k >1and(r d)= L Then provelhalthe nlmberol elemenls
ot the set S = {r + td :t = 1, 2, .... k/d} whch are relalively prime lo k is

Unil- ll

Stale and prove lhe q!;drauc reciproc ty law.

Dete.mine whether219 is a qLiadratic resld're or non-residue rnodu o 383.

1 1 . a) Let p be an odd pime and lel d be afy posilive div sor ol p - 1 . Prcve thal
in every reduced residue syslem rnodulo p there are q(d) numbers a such
.hrt .\o! a) d

b) lo>3 prcveihattherc are no prlmilive rools mod 2q.

1 2. a) Enc pher ihe message HAVEANICETR lP us ng a Vigenere cipher wiih lhe
keyword lvlATH.

b) Tire clpherlexi ALXWU VADCOJO has been enciphered wilh ihe clpher

C, = 4P, + 1l P, (rnod 26) C.=3P,+8P.(mod26).Dedvethepajniexl.

c) Find the !nique soutioi oi the knapsack problem

s1 = 3x. +5 x,+ 9x.+ 18x"+37x..



Unil lll

13 a) LeiG be a iree abelian g roup ol rank n with basts{x,,...,x.}. Suppose (a,)
is a. n x n matrx wilh inleqer entries. Prove lhai ihe etem-6nts

y -Ia x ri ' n,ro'naoassolc'a-oo.y ,d s-.nodLa,;
b) Prove thal €very subgrcup il 01 a lree abetian grolp oi rank n is lree ot rank

14. a) f K s a nlmber lield then prove lhat K = Q(6) tor some atgeb€ic nlmber e.

b) Prove ihat a complex number 6 ts af atgeblaic inreger it and onty ii lhe
addillve group generared by a[ powers 1, o, e:, ., is linlety generated.

1 s. a) Prove that the ring oi inlegerc ol ihe cyc otomic fietd e (q ), whe re

q - e ' ". p an ood prine s zt(l
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b) Provethal the discim nanl ot Q(O, where ( =e&Jl panoddp meis
I ])h rEpe ? (4x16=64)


