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CCduestams 1 odo 5o oo Numbers Tlexory,
Cacations & o % nre on Mathematienl Logic,

Mumber Theory

Chaestion 1 (Lot 7) L5 marks

] . " i 115 )
(1) Determine the singde continued fraction of aepl Demies obbxin the geseral

soslnfacn of Lhe lineao Diioplaanatioe oxppuntion .
1172 — 30y =32
() Deternmne the mhnite costinacd fractn of
B4 14
5
Dk Feadondas thoe comvergends O 0% 0%, oL 0% af the mbinite contimued] fraction

o= [ 125 A L E

andd, witlonit psing o cidenlaior, detevmine e loast vabwe of ¢ Torowhich
[er — 2] = ALTEMOL, pussfifariog, s g

Cruestion 2 (Uit 7) 10 murks

Lot ooy = [y, i ag a0 0] = g 7], wheee ot = [ag o, ]
(i) Show that if as is even then 2o = |2a), Loy, 20].

(i) Show that if oy is o woltiple of 3 then 30 = [3u,, beg, 32].

(iid) Ciiven bhst -..'"m = [fil{ﬁ}]. nse Bl Formsulac of ot 1) Loodedermie Uhe TOF of
2L [ Yeour working should show how the formula is being wsed. ) Verify vour
answer by ealenlatmg the foucth eossoergent O of this IOF and expressing i
as o decimal fraction, s that you con comgpare 10 e Lhe approsimabe: valpe

6.324555 af 24/10.
(iv} Write down the ICFs of 3410 and 6410
(v} Show thiat ol 0z = 1 amd oz > 2 then 2oy = [Err| + 1,1, %l:.'i':'— |:IE.

Cuestion & (Unit 8] B marks

(i1 Given that the continued fraction af 23 @ [4,01,3.1,8)], find twa positive
sofutions of the Diophantine equation +* — 23y7° = 1.

(i) From the solutions in part, (1), deduce two positive sofutions of the Diophantine
equation «° + 6y — 14p° = 1L

Cuestion 4 (Uit 5) 5 marks

heteriine all Pyilugorean triples (x5, o) inowhich ope of thie sides s 42,
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