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Rational Numbers

numerator

denominator

Exact representation of fractions
A pair of integers
As soon as division occurs, the exact representation may be lost! (Demo)

Assume we can compose and decompose rational numbers:

[Constructor]>’§é¥igﬁgi(ﬁ:maYireturns a rational number x

e:numer(x): returns the numerator of x

[ Selectors j:>: E
e.denom(x): returns the denominator of x
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Representing Pairs Using Lists

>>> pair = [1, 2] A list literal:

>>> pair Comma-separated expressions in brackets
[1, 2]

pair "Unpacking" a list

>>> X, Y
>>> X

>>> y

>>> pair[0] Element selection using the selection operator

>>> pair[1]
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Rationals Implemented as Functions

- def rational(n, d):.............. “ ,
def select(name): b R
- if name =='n" .| function
. returnn .| represents
elif name == 'd" | a rational
; ) . number §
wreturnd. ; J |

return select

Constructor is a
higher-order function

Selector calls x

def denomfxl): x = rational(3, 8)
return x('d") numer(x)




Rationals Implemented as Functions

Global frame func rational(n, d) [parent=Global]

def rational(n,.d)................. \
~ def select(name): This

- if name =='n". function
. returnn represents
. elif name == 'd": a rational
5 ' number

_returnd... . 5

return select

Constructor is a
higher-order function

Selector calls x
def denom(x):

return x('d")

pythontutor.com/composingprograms.html#code=def%20rational%28n,

%20d%29%3A%0A%20%20%20%20de f%20se lect%28name%29%3A%0A%20%20%20%20%20%20%20%201 f%20name%20%3D%3D%20 ' n ' %s3A%0A%20%20%20%20%20%20%20%20%20%20%20%20 re turnss20n%0A%20%20%20%20%20%20%20%20e 11 f%20name%20%3D%3D%20 ' d ' %s3A%0A%20%20%20%20%20%20%20%20%20%20%20%20 re turn%s20d%0A%20%20%20%20 return%s20selectss
0A%20%20%20%20%0Ade f%20nume r%28x%29%3A%0A%20%20%20%20 return%20x%28 ' n ' %29%0A%0Ade f%20denom%s28x%29%3A%0A%20%20%20%20 return%s20x%28 ' d ' %29%0A%20%20%20%20%0Ax%20%3D%20 rat iona1%283, %208%29%0Anume rs28x%29&mode=display&origin=composingprograms. js&cumulative=t rue&py=3&rawInputLstISON=[]&curInstr=0

rational

'///~————>func numer(x) [parent=Global]
numer

denom e >func denom(x) [parent=Global]

X |* 7 T fyunc select(name) [parent=f1]

fl: rational [parent=Global]

n |3

d |8
select
Return
value

f2: numer [parent=Global]

X
Return 3
value
f3: select [parent=fl]
name |"n" ;
Return x = rational(3, 8)
value 3 numer(x)




