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Last time !
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Units in 2Ir] and Pell's equations &"- dy" = 5 1.

Unit 5 = X +Y
>

Solution (x . Y) = &" to
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Suppose d > / is not a synae .

1 .

x2- dy2 = / always has a fundamental solution

Eo = Xo + Yord - The least unit > 1
.
such that every solution

d = x +Y is one of I % (nE2).
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x2- dy2 =- I may not have a solution
-
but when

it does
- it has a fundamental solution So = Xo + Yord -

Junit)

the least unit > 1
. such that every solution 3 : XTYN

to x - dy2 = 1-1)" is one of 53 (nER).

Q : How to find the fundamental solution 3 = Xo + Yord ?

Idea 1. . Take politive integers i 1 . 7.

n

= 1 + dy2 = I

E
. g. Find the fundamental solution to d"-jy" = 1.

Look at 17y" = * : 7 = 1
. 2 X

Y : 3 . λ= 8 .



So the fundamental solution is (8 . 3) .

Hence all the solutions are

= (8 +37)" ne 2.



Idea 2
. Use "continued fractions"
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12+5 = 1 + 5 { = 1
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A (simple) continued fraction has the form
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Transcendental numbers :
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non-periodic

If d > / is not a square and X-YSO is a

solution to x2- dy2 = 1 (or x- dy2 = - 11 . Then
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a Irnacation of N = 790 : al----Uk . - ..]
_
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=> Tao : as ~..._ de] .
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So N = [3 : 1- 1. 1 . 1 - 6] .

Rick . The continued fracton expansion of XEIR is

finite iff XEQ .

It i periodic iff X is a

quadratic rational .

Will use This to solve x2- 132 = 1.


