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PAFT,A
Answer any lour quesl ors lrom Pad A. Each quesl on caiies 4 marks.

1. Prove thal ir (a, b)= 1 ihen (an, b! = 1 ior alln > 1 k:1

2 Fnd allr.teoers slch lhal,!lnl=l

3. Flnd lhe quadralic resdues and non residue modulo 1r.

4 Encrypl lhe message RETURN HOL4E lsing caeser c phar.

5 Del ne an F-module. Find all submodLrles of z-module.

6 Check whelher e,3 is algebraic lnlegeror no1?

PAB' B

Answer any tour qleslions trom Pirrl B riol ornining any Unil. Each queslion
caii es 16 marks

Unit-1
7. a) Stare and prove ilndamental rheorem oi ar thmetic.

b) Given thal a and b are inlegers wilh b > 0. Then prove ihal there exisis a
uniqle pair oi inlegers q a.d r such lhat a = bq + r w th 0< r < b and r = 0
ii a.d only iba.

L a) lln>r provelhal ldt"S(d)=i.
b) Assume i is m ullip icalive. Prove that I is complelely mL iip cailve il and only

ii ri(n) = lr(n) (n) ior all . > 1



l l', t l tI

Ch nese remainder lheorem

i.legers n iorwh ch ni3 = n(mod r365)

9a)
b)

Stale and prove Gauss'lemma. r , 4l
Deiine Jacobl symbo a.d prove rhar ( r/p) ( r) ? afd (2 / p) ( r) 3

slppose (a. m) = 1 Prove rhal a s a pr milNe roor modolo m ii and only i
lhe numbers a a'z, ..., ao(m)lorm a reducd residue syslem modulo m.

ll p G an odd pnme and d< 1 then prove thailhere exisl odd pnmitive roots
g modulo pr! and each slch g is aso a pnmiiive rool modulo 2pn

Expain FISA plblic key algorilhriwilh an example.

Oblain alsolulons oflhe knapsack problem

28 = 3rj + 5xz + llx3 + 20x4 +41x5.

Unil-3
Given R is a rng. Then prove that every symmelric polynomia in
Fllr,. , lnl is expressible as a polynomial with coellcienls in R n lhe
elemenlary symmetic polynomials sj,..-, sn.

Lel G be a lree abeli:ln group of mnkrand H is a subgroup ol G Thei prove

lhar 9/H is rore it a;6nri.iirhe mnk or.G:anij ir arc eqlar

P.ova r d he )e A ol dlqeo'er..un ber ; is a suor'eld o' r^e .onp ": 1- d .

Prove lhal a compex number 0 is an algebraic inleger il and only r lhe
add tive group generated by allpowers 1, o 0,,... isiinitey generated

lld is a square-lree rational inleger, then prove lhai lhe iniegeG ol A(Jd) are

,lrE ,o/1,-@d,

" 
l,l ? ,r ,r=,r-.da,22

Prove ihat the rinq O ol inleqers O(0 is zl(l

b)

b)
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15. a)

b)


