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MATHEMATICS
MAT3C1t: NumberTheory

PAFT A

Answeranytour queslons lrorn Pan A Each queslon carries 4 marks

1. ll (a, b)= r, then prove thai (a + b, a b)is ether 1 or 2.

2 Find all inlegers n such ihat a(n)= q(2n).

3. Assume a= b(mod m). tdmanddla then proveihal d b.

4. Delemine lhose odd p mes piorwhich (2lp)= 1 and forwhich (2lp) = -1

5. Explain Knapsack problem.

6. Express lhe porynomial tft, + iit: + l,l: + t,q + ql3 ; t,i: ln le rms ol elementary
symmetic polynomials. (4x4=16)

Answer any four queslons irorn Pad - B nol orn lting any Unil. Each queslon

UNIT 1

F(n)j(n) Io. eveD' sqlare kee n.

7. a)

b)

Stale and prove the iuidamental lheorern ol arlihmeiic.

show thrr the nlin re seri-as ) dveroer

Show that if n > 1 rhen lq(d) = n.

Assume i is mulliplical ve, prove thai f 1(n) 
=

8. a)

b)
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9 a) State and prove Lagrange theorem jor po ynom a cong rlence modllo pr me p

b) State and prove W son s lheorem

UNIT 2

I 0. a) Slate Gauss Lernnra and prove lhe quadEt c reciproc ly aw ior Legend€ symbol

b) F nd lhe quadratic res dues and non.residues modulo 13

11 a) Lel (a, m) = ] prove thal a ls a pr m lverootmodm I and only i1, lhe numbe.s
a, a2 a3 ..., aelnrform a reduced syslem mod m

b) Leix be an odd lnieger. Prove that, l n> 3 we lrave x 'i = l (morr zg. so
lhere are no pr milve rools mod 2'1

12 a) Expla n plblic key cryptosystem and exp ain lhe RSA publ c key algo rilh m

b) Solve the super increasng Knapsack problern

28 = 3xr + 5x2 + 11x3 + 20x4 + 41x5

UNIT 3

13 a) P rove that ,.very symm€tric polynorn al nBttj I . lil s expressibe as a
poynomia w th coeiiic ents in F ntheeementarysymmelrcpoynomals

b) Supposethat L s an exlensioi oilhe ried K. p E Kltl degree ol poynomia
p is n and tlre zeros ol pare 0r. 0r, . 0n F L li h(tr 12. tJ E K ttl, 1r,..., lnl
s symmetric, then p.ove lhat h(or.0r. .. 0n) . K

1,1 a) Prove that the sel A ol algebra c numbers is a subf eld of llre comp ex jie d c
b) li {cr dr, . un) s a basis ol K consist ng oi ntegers ihen prove that the

d scr minanl,\ ldr..i2, . onl s a raiional inleger, not equal lo zero.

15. a) Let d be a squarelree ralonai nleger. Then prove thai the integers o1

e(Jdl are

rr It.Z d a nad4, '22 2.d i'd thod4r

b) Frndrhe ntegrarbasis and d scr mifanl lor !{.r 7J. (4x16=64)


