
I t Il I I t

Reg. No.:
0150263 K19P 1186

lll Semester M.Sc. Degree (CBSS-RegJSuppl./mp.)
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(2017Admissjon Onwards)

lMathemalics
MAT3C11 : Nt IUBER THEORY

PART. A

Answe r any Fou r queslior'ls. Each queslion carrles 4 marks. (4x4=1 6)

1. Prove the lolowing siatement or exhlbit a coufter examplei if F is
n

rr- I plical ve, Ihen T\r, - . f/d) .mJhip.aIve.

2. lf n> l and (n - 1) +1 = 0 (mod n), then prove lhat n ls a prime.

3, Flnd lhe q|adrallc resldues and nonresidues modu e 13.

4. ll P and Q are odd poslive lrlegers,lhen prove that (n IPO) = (n P)(nLO).

5. Staie NeMon's theorem on symmelric polynomials. Express the polynomia

li+ i: in lems ol eienrentary symmetric po ynomialin \ ,t,.

6. S'owrl_ara'l algForaiL rlFqe isa'rIora rLmoer laldonly il Iisa rario'la
lnleger.

PART - B
Answerany Four quesuons thout omitling any unll. Each quesllon carries
16 marks. (ax16=64)

UNIT- I

7. a) Slaieand prove lhe ELrc idean a goilhm.

b) Define Euler funclion 9(n) and derve a product iormula for. q(n)

c) Provethal 9(n) is even lorn > 3.
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8. a) ll f and q are multiplicaiive, prove ihat so is lheir Dirichlei prcducl f ' g

b) Leifbe muhipllcalive. Provethali is complelely multipllcallve iland on y

il H(n) = !t(n)l(n)ior al n>1

c) wiih usualnotauons, prove lhat 9'(n)=+(l P).

9. a) Assume (a, m) = d and dlb Prove lhat lh€ linear congruence ax =
b(mod rn) has exaclLy d soluilons rnodulo m

b) Solve lhe congruence 25x = 15 (mod 120)

c) Let P > 5 be a pime and *lde 1- l- +.l . -; = ps. rh€n provelhar

uNlT-ll

10. a) State and provethe quadralic reciprocily law

b) Determino whether 888 js a quad6lic r€sidue or nonresiduo oJ lhe
prime 1999.

1 1 . a) Let p be an odd ptime. Prove that lher€ €xlsts at least one primilive root

modp"ito>2.
b) Given m > 1 where m is nol ol the lorm m = 1 , 2' 4' pq or 2pq, wherc p

is an odd prime. Prcvelhal lhere are no primilive rools mod m'

12. a) Using lhe linsar cipher C = 5P + 1 1 (mod 26), encrypl lhe message

NUMBER THFORY iS EASY'

b) Decrypl th€ message FDHVDU zDV JUHDV which was enciphsred

using lhe caesar cipher'

c) Solve lhe knapsack problem 118 = 4x, + 54 + 10\ + 20x1+ 41xs +

99x6.
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13. a) Prove that every subgroup H of a lree abelian group G of rank n is tree
of rark s < n.

b) L6t 0 be a complex number salisfying a monic polynomial €qualion
whose coefficients are algebraic integers. Them prove lhat 0 is an
algebraic integer.

14. a) Prcve that every number field K possesses an integral basis, and
the addillve subgroup of ihe ng of integers oi K is lree abelian oi
rank n equal lo lhe d€gree oi K,

b) compLl€ a1 inl€sral basis ano discirinant or O(.E,G).

15, a) Lel d be a squa e,ree rat:onal inleger, Prove thal l\e nlegers ol

o(Jo)are

D zh6l d r1(n'od 4)

ii) zlZ* 
2 

Jd 
lir 

d =1(mod a)

b) Prove lhal lhe clisciminant of Q(6), whero E = s'z"|/e, p an odd pdme

is (-1)(tsrl'zC".


