TMA M381 03 Cut-off date 7 August 1997

Ciaestbong 1o 5 e o Mueeeleer Theeory.
Chestions G o Hbare oo Mathematoeal Loge,

Mumbver Theory

Ouestion 1 (Ll 5) L2 marks
() Determing all positive inlegers o< 500 which ave sin) — 12
(i} Ao mtepger wowith ofe) = 2nois said o be oo abusedand pomber
{a) Tu 320 Abwndant?
th] Determme odl primes g for which &g iz alaeadand.
(] Determne all primes g lor which 10p s abaslant,

()} For which non-negative integers @, if any, is 2°.11 abundant? Briefy
crpliin vonr answer.

Question 2 [(Unil &) & marks

For each positive mbeger o, let X, Te the sl of n? ardered pairs of integors
Xo={fobd): 1 €a<nl <b<nl

A function P s defined for all positive integers by

Fin) = the number of ordered pairs {a. b} ¢ X,
for which ged{a, b bz velabively prime foow

For example, F{4) = 12 zsinee, of the sixteen elemsents of Xy

(L) (L2 (L3 (1,4)
(2,1) 2,3 (2.3) (2,4
(21) (3,2) 3.3 (34
(4,1) (2) 4.3 (4.4

all bt the four underlined pairs bave greabest eoanmon divisor velakively primse
1es 12

(1) Compute F(2), Fi3), F(5), FI6) and F{2).
{1i1) Delermine Flpl for any prame pe
{iii) Determine FipT), for any prime p and integer ¢ > 1.

fiv) Given that £ iz a multipliciative fonction, determine F{GT5) and complete the
fallowing formuola By sopplving the eotey missing from (e brackel:

Fimy=n*TJt )

#lm

Ouestion & (Unit 5) i marks
Suppose that v iz a primitive oot of the odd prime p. Prove that
=12 = 1 (mad p).

Henee prove that, —r i3 aleo a primitive rool of p i, and ooly i, p = 1 (mod 4}.
|Hinmt: ldentify which power of r % congruent modulo g to —r and then apply
Thisoram 5.2 or s {fdlr::]]ﬂl'j.'.]
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