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1. State the d,i,rision a,lgol.ithm.

(b)

(') For any integ$ a, shorv that:

i.3 a(a+1)(o+2);

ii. 3 a(2a'z + 7);

iii. if o and b are both odd integers then 16 | (a4 + 14 - 2).

i. Show ihat the linear Diophantine equation ar + 6y : c has a solution if

and onlv if gcd(a,6) is divides c.

Let zo, go be any particular solution of this equation then show that all

other solutions arc given try n: r0 + :t, g:9q* !t for each f e Z, where

d.: gcd.(a..b).

ii. A certain number of sixes and nines are added to give the sum of 126j if

the number oI sixes ard nines are interchanged, the new sum is 114. How

many of each $€re there originally?

LeN a,b,c,d e Z. a\d m, k e N. Prove the following:

i. if o = D(mod m) and c = d(mod rn) then oc = 6.t(mod m);

ii. if o=b(modnr) then ak = 6a(mod rn).

2. (")



k)

i If P(r) : I crra be a polynomial, where cfr € Z and o = b(mod m) then
L=0

prove that P(d) = 
p(r)(rrlod m).

ii. Ifan integcr,4l is formccl by reversing thc orcler ofdigits of another number
,|y' then sho\r that I I (Ar - r\.I).

A badd of 17 pirates stole a sack of golcl coins ard agreed to share the coins
equalLy. Unfortunately, it was founcl that there is a remainder of 3 coins wiren
all had equal shaxes. ln the frght for exlra coins one of them $,as killed. When
thev tdecl i:o clivide thc coins eqrally among the rest. therc were 10 extr,
coins. Again .nothcr pirate got ldllecl jn ihe fighb for these extra coins. Now
the remoining mcmbers rvere able Lo have equal shares. mrat was the leasij

nllmber of coitls Lhat worLlcl have been giver to each pirate.

Sl:rte ard prove thc Eu1cr.'s Ureorcm.

lJencc, provc lhc Fcrmaf's liftic thcorem: if p is a pdme lhcn ne = n(mod p)

fol any intiegcr n.

If p is a prirne illatcl. trhrD c.lual Lo 5 Lhen show that p2 = 1(mod 12).

Sirurv rhrt n' | ,r-r ts,l,vrjrLle Ly rhc trimep.

State Wilson's theorem.

Lct 2 be a primc sr.rch that p = l(mocl 4). pmve tirat

[tr '"'
L('z )l :{modP)

4. (a) Define the following:

i. pseudc'prime;

ii. Carmichael mrmber.

(b) It:rl : qrqrq.,...t^. whorc qj's are distinct prime srch thai (qj _ 1) | (n _ 1) for
all j lhen prove ijhat 7) is 6. Carmichael number.

(c) Show that 2821 is a Carmichae] number by using:

i. the definition;

ii. ihe abore pa.rr (b).

(d) I,'ird ihe remaincler rvhen 314160 is clivicle bv 165.

(b)

3. (o)

(b)

k)

(r)


