Chuestion 3 [Uniks ¥ aml 5) 123 mavks
{1} Show that the continned fraction of 415 is [3, {1,6}}.

[} Uso the continwed fraction in part (i) to find threo positive solutions of the
Diopleantioe equstion - l[‘ry? =11,

(i) From your solutions in part (i) deduce three positive sohitions of e Diophan-
time coguation ol — Uy = |,

Clonestion 4 (Unit 2] G mnrks

Find all primitive Pythagorean triples (84, v, 2), in which the oven memher 15 84.

Cuestion § (Unit &) T marks
Ulsr bl moothesd of infinide descent tooprove that thee Diophantioe eguation
4% — ¥ = 2e0

has no solotions in the positive ntepgers,

Mathepatical Logic

CQuestion & { it 6] 5 marks

it} For each of the followding formulas, determine which ocourrences of sarihles
are fres sl wlinch are bound

{a) (Ftiz4t) =gV Velp+1) =)
fhl Wydldr r =1k o=y
(¢} Jt¥y({dr ' =t 3 p=3)

{71 For emch of the formolas in (al, (h) and (£) sbove, wrote dows the result of
snhstituting the term (g 4+ ¢) for each free oecurrence of = in the formuli. In
which of the formulas may this term be Treely substitated foe 22

Oyoestiom T (1o G) M1 marks
Write down formal proofs 1o establish dhe following resolis,
[i) Wl & o) F Yrig v ), where o, v are any formulas,

(i) Fr—o - [Te{d v o) = &), whore the variable & does nob ccear fren in g,
incdicabing ab which stepis) of youe proef thiz condition on ¢ i= reuired

(iii) VeV —8) F (it s— @) = —¥r{y & — @)
vy ==z bz p) ) = o g) + 2)

Question 8 (Unil. 7) L5 marks
Wribe down formal proods o show 1he m]lc:w:mg.
(i Fyi0+2)#4,
that 6. kg —(0 40} = 0™
(i) ko Iylly-vl+u)=y
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