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Answer all questions Time erllowed: 2 hount ,,,, Z@{ '

Q1.

(1z) Define the greatest inleger Lrl ofa real nlrmber x and shor,v that
0 <l):l-2lxl < l. r25martsr

(b)Ilp(1':pSn)and (> 2) ar€ relatively prime then prove thal
gcd(n - p,n) : 1. (20oarkt

(c) Prove that the l.inear Diaplrantine Equation ax + by = c has a solution if a (l only

if 1l cwhere d- gcd(.',b). lurrhershowthar if(x6,1'e) isasLllulion lhcnlheser
ofall solutions are given by ('o , b). t, f; ). r e Z t:s '"r,,t
(You may assume that ifd = gcd(a,D)thengcd(+,+) ,= t)

(/) Find the shortest possible distance between two latticc points on the line defined
byax-Dy = a 126 66rLri

Q2.
la) lla = tlt t|'1 ...tl' ana t = | /;'..t!' rhen g(J(.r.b) . !'t'tt'...!i. and
lcm(a,b I : tf'lj'...ry'', where each ci and d, are the minimum and maximum o1'gr

and i/ respeotively. Use this result (without proof) to show that

lcm(a,b,\ - -4h-E .l(a, b)
(30 marko

(b) Ifp and q are two djstinct primes, theo show thnt JW is irrational, (20 drarkt

(.J Define Ihe Fibonacci sequence f, il0marks)and prove rhot
. I L /s

(i)"f,, > a' ' lorrl : 2. wherc d = l+l-1. {)0 marl.i

(ii) .frf,-t -,fl = (-r)', ior a : t. (zi ,*r,l

Q3.
(d) Define Euler's C function {(zr) for any nonnegalive integem and show $a1

' a(n) < O(n), where @(r?) denotes the number ofprimes < 
'?1hat 

does not divjdc n.
(20 matks)
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(r) State Euler's Theorem and use it to prove zr = z(modp) for ony integer r, ahy
primep. (20 marks)

(c) Ifgcd(d,lz) - gad(a - I,n) = i then prove that

I +a+s2 +... + ai(E)-t = O(modn).
(15 merl$)

(d) Show thal if gcd(rx,n) = | ther, nola) + t(d) e l(modnn). (20 marks)

(e) State Willson's Theorem and use it to prove ifp = l(nod4) llren

(25 malks) ,

[(+)']'=-r(modp)

Q4.
(a) Ifa = D(modrzl ) and a = b(modn2) lhen show that d = 6(modzr rn2), w]rere

gcd(nt,nz) = l, (20 markt
(b) Def\ne 

^ 
pseudoprime and show tltat there are infinitely many pseudoprine$ to the

base 2.
(You may use the result that ifdand r are natural numbers and d I zthen
(2d - 1) l(2{-l). (30 mafkt

(c) Define Carmiohael numbers and show that 2821 is a Carmichael number (:10

marks)

(d) Ifa b€longs to the exponent i modulo t'l and ifa' = 1(moda) then show that
It .j /, (15 markt

(e) Ifa belongs to the exponen! , modulo m and ifgcd(,t, /r) = d thcn show that ar
belongs to the exponent 4 moduto nr. (15 marks)

l


