ThA M381 01 Cut-off date 9 April 1998

Questions 1 to 5 ane on Number Theory:
Questions 6 to 8 are on Mathematical Logic.

Number Theory

Chaestion 1 (Uit 1] 12 marks
Uge the Buclidean Algorithm to determine intepers & amd g siwch taad
ped(242, 176) = 242+ + 176y,

Write down the general solution of this linear Dioghantine equation, and find the
particular solution in which » takes itz least possibladvalue.

Ouestion 2 (Unit 1) 1T marks
(1) Last o = nin <+ 1) be the product of two eonsecutive integers,

(a) If m = Gk + r, where & and » are integers with 0 < » < 5, prove that
cither + ={l.a + = 2.

(b} o= 10k 4 r, where & and ¥ are integees with 0 < ¢ < % determine the
vadwes of » which are gossible,

() Using the result of part (i){b), show that the final digit of a trianpular number
cannot be 2.4, F or 9,

Cruestion 3 (Unit 1) L0} marks

Prove, by mathematical induction, that the following formula holds for all integens
o

: IO P .. .- S 1
1722 7 gugd T gigd "nin41)2 0 (n+lE

Duestion 4 (Lnit 2% A miarks

For each of the following statements, decide whether it bs troe oe False, 1066 05 Lroe,
then prove it; il it is [adse, give & connter-example.

(i} If gedie, b = p, then gediap, bp®) = 3. fHere o and B oare positive. integers
and jris primee)

it} Any nunber of the form 10E + 3 (wlere & 2> 0 s an integer] must have a prine
divizor of this samee form.

(iii) It is impossible to Gnd theee prites p, g and rsoch that p > 3, ¢ = 4p+ 1 and
r=dg+ 1.

(iv) Mo pumber of the form 0 1, where w =1 iz an IEEEET, 15 primss,

Duestion 5 (Unit 2 - 12 marks

Prove that there are infinitely many primes of the form 3% + 2, where & is an integer,
Your answer shiould Follow the lines of Theorem 325, and will reguoire vou fo prove
o result corresponding to Theorem 3.2.)
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