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o — 4 is negligible for a relatively small denominator q.

q

We say a rational g is a "good” approximation of « if
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We say a rational g is a "good” approximation of « if |a — P is negligible for a relatively small denominator q.
q
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The first few approximations p, q for ‘\/5 - %:‘:

V2 — | =0.4142135

2 — 5| = 0.0857864
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V2 — 17| = 0.0024531
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We say a rational g is a "good” approximation of « if |a — P is negligible for a relatively small denominator q.
q
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- - _pl. For all a € QQ, there exist oo many pairs of integers p, g
The first few approximations p, q for ‘\/5 ; ‘
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We will only focus on ag € Z and a; € M fori = 1

Facts:
1. Finite continued fraction <= « is rational
2. To every real number e, there corresponds a unique continued fraction with

value equal to o
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The kth-order convergent of a:
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Then, — = T We also consider the —1 order convergent:
do

p-1=1,9g-1=0, po=ap, gqo =1
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Then, — = T We also consider the —1 order convergent:
do

p-1=1,9g-1=0, po=ap, gqo =1
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For arbitrary k£ > 1,

Pk = QpPr—1 + Pk—2,

qk = AEpqr—1 + gr—2.
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For all k£ > 0,
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Let {Fn}ngzz_}ﬂ be the Fibonacci sequence, that is: po 1 I
w 1 K
Fo=Fi=1, Fnpu1=Fn+Fo (n€Zso) . L 2 R,
q—l =1+ I = I = E
p2_api+po _prt+po_ 3 I3
G2 aq@+q G+q 2 F
p3 azp2t+p1 patpr 5 Iy
g3 a3 +¢ @+a 3 Fj
Pa_ap3tp2 p3t+p2 8 Fs
g1 a1qs+q2 @ +q 5 Fy

IE L Pn—1 +pn—2 . Fn + Fn—l Fn—l—l
(n Qn—1 + qn—2 Fon_1+ Frh—2 F,

#ZEA, « o -BEA ZTOY



Is there a C > 0, such that

k=
ol O

has infinitely many solutions b ?

q

1. « is irrational, can always choose C = E

. ap + b .
2. «visin the form = lag;a1,...,an,1,...,1l with a,b,c,d € Z, ad—bc = %1
co +d

1
NG

1
and ¢ is the golden ratio, then C cannot be less than —. Otherwise, C =

V5

works.































































