Fractions:  Our first user-defined ADT. (See Section 1.4)

If we could run the following program, what should the output be?

"""

Working with Fractions

Programmer: Ron Smith

Date: February 8, 2010

"""

from fraction import *


Desired output:

a = Fraction(2,4)

b = Fraction(3,6)

print a.numerator, a.denominator

print a

s = a + b

print s

d = a - b

print d

p = a * b

print p

q = a/b

print q

c = Fraction(3)

print c

print 3*a

1.  Define a Fraction class.  Save as fraction.py

"""

Fraction(a,b) is the fraction a/b.

Programmer: Ron Smith

Date: 2/8/2010

"""

class Fraction( ):

    def __init__(self,a,b):

        self.numerator = a

        self.denominator = b

2.  To print out a fraction, define __str__( )

    def __str__(self):

      s = "%s/%s" %(self.numerator,self.denominator)

      return s

3.  To add fractions, define __add__( )

    def __add__(self,other):

        a = self.numerator*other.denominator + \ 

              self.denominator*other.numerator

        b = self.denominator * other.denominator

        return Fraction(a,b)

4.  To subtract fractions, define __sub__( ) similarly.

5.  To multiply fractions, define __mul__( ) similarly.

6.  To divide fractions, define __div__( )  similarly.

7.  To get fractions in lowest terms, define a method lowestTerms( ), and call it from __init__().

    def lowestTerms(self):

        def gcd(a,b):

            while b !0:

                a,b = b,a%b

            return a

        d = gcd(self.numerator,self.denominator)

        self.numerator = self.numerator//d

        self.denominator = self.denominator//d

Put self.lowestTerms() into last line of __init()__. 

Note that you never have to call lowest terms from anywhere else!

8.  If the denominator is 1, we want to print out just the numerator, so modify __str__

    def __str__(self):

        if self.denominator == 1:

            s = str(self.numerator)

        else:

            s = "%s/%s" %(self.numerator,self.denominator)

        return s

9.  Modify __init__ so that integers can be converted directly to Fractions.

    def __init__(self,a,b=1):

        self.numerator = a

10.  Modify init so that denominator > 0.  Insert at beginning of __init__()


if b < 0:


  a,b = -a,-b
10. Define __repr__( )

    def __repr__(self):

        return "%s(%d,%d)" %('Fraction',self.numerator,self.denominator)

12.  Allow for multiplication of int * Fraction.

(For advanced programmers.
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