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Operator Overloading
• Operator overloading allows you to use expressions such 

as  a+b, a+=b, a==b, a<b, 


• even if the operands are not numbers


• but objects of a user defined class


• Python defines an association between operators and 
dunder functions


• https://docs.python.org/3/reference/datamodel.html



Class Rational
• First a function that is not overloaded


• inverse is an object method


• returns the inverse of a rational number
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Class Rational
• Implementation:


• Calling it:

def inverse(self): 
        return Rational(self.den, self.num)



Class Rational
• Addition:


• Use __add__( ) dunder


• += operator:


• Use __iadd__( ) dunder


• Needs to return self



Class Rational
• Implementation:


• 


• Traditionally: use self and other as the variable names


• Need to return the result
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def __add__(self, other): 
        return Rational(self.num*other.den+other.num*self.den, 
                        self.den*other.den)



Class Rational
• += uses the __iadd__ dunder


• Needs to return self (reason in the python manual)

def __iadd__(self, other): 
        self.num, self.den = 
self.num*other.den+other.num*self.den, self.den*other.den 
        divisor = Rational.gcd(self.num,self.den) 
        self.num = self.num//divisor 
        self.den = self.den//divisor 
        if self.den < 0: 
            self.num = - self.num 
            self.den = - self.den 
        return self



Class Rational
• This part should be in a class method


• def clean(self)

def __iadd__(self, other): 
        self.num, self.den = 
self.num*other.den+other.num*self.den, self.den*other.den 
        divisor = Rational.gcd(self.num,self.den) 
        self.num = self.num//divisor 
        self.den = self.den//divisor 
        if self.den < 0: 
            self.num = - self.num 
            self.den = - self.den 
        return self



Class Rational
• Define multiplication

def __mul__(self, other): 
        return Rational(self.num*other.num, 
                        self.den*other.den)



Class Rational
• An example calculation


• Heron’s formula for the square root


• Start with a guess 


• Improve the guess 


• Repeat several times
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Class Rational
def heron(n): 
    result = Rational(1,1) 
    for i in range(n): 
        result = Rational(1,2) * (result +   
                  Rational(2,1)*result.inverse()) 
    return result


