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1 Continued fractions
The continued fraction is a current way of working with Computable numbers in Sage. We

demonstrate how to create an infinite precision real numbers using them.
Ideally, it should also be possible to construct real numbers by specifying a sequence of digits.

1.1 Finite continued fractions

In [1]: cf = continued_fraction([1l,3,5,2])
In [2]: cf
out[2]: [1; 3, 5, 2]
In [3] ascii_art (cf)
Out [3] 1
1 4 -
1
3+ ——————
1
5 4+ ——
2
In [1]: unicode_art (cf)
In [5]: show(cf)
[1; 3, 5, 2]
In [ ]
In [9]: cf.value ()

Out[9]: 46/35


https://en.wikipedia.org/wiki/Computable_number

1.2 The infinite continued fraction of 7

(and how to make 7 rational)

In [2]: cf = continued_fraction (pi)

g = cf.convergent (20)
q

Out[4]: 21053343141/6701487259

In [5]: g.denominator () * pi == g.numerator ()
Out [5]: 6701487259xpi == 21053343141
In [6]: bool(g.denominator () * pi == g.numerator())

Out[6]: True

1.3 Infinite continued fraction from its partial quotients

In [8]: w = words.ThueMorseWord ([1,2])
w
Oout[8]: word: 1221211221121221211212211221211221121221...

In [9]: # this is infinite!
print w.length ()
print w[50000]

+Infinity
1
In [10]: cf = continued_fraction (w)

In [11]: cf

Qutr1i1ij:. [, 2, 2, 1, 2, 1,1, 2, 2,1, 1, 2,1, 2, 2, 1, 2, 1, 1, 2...

In [12]: show(cf)

In [13]: cf.numerical_approx()



Out[13]: 1.42238873688279

In [14]: cf.numerical_approx (digits=1000)

Out[14]: 1.42238873688278548834154711602456582530687910899171182931189245291645674"
In [17]: parent (cf.value()) # not ideal...

Out[17]: Real Lazy Field

In [16]: cf.value()

Out[le]: 1.4223887368827867
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