
In [1]: class Rational(object):
    def __init__(self, num, den):
        self.num = num
        self.den = den
    def __str__(self):
        return str(self.num)+'/'+str(self.den)

In [2]: r1 = Rational(1,2)
r2 = Rational(9,3)

In [3]: print r1

In [4]: r1 + r2

In [5]: class Rational(object):
    def __init__(self,num,den):
        self.num=num
        self.den=den
    def __str__(self):
        return str(self.num)+'/'+str(self.den)
    def __add__(self,other):
        return Rational(self.num*other.den+other.num*self.den,other.den*self.den)

In [6]: r = Rational(3,4)
q = Rational(1,2)

In [7]: p = r + q
print p

1/2

---------------------------------------------------------------------------
TypeError                                 Traceback (most recent call last)
<ipython-input-4-430dfacd9545> in <module>()
----> 1 r1 + r2

TypeError: unsupported operand type(s) for +: 'Rational' and 'Rational'

10/8
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In [8]: r1=Rational(1,2)
r2=Rational(9,3)
print r1+r2

21/6
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In [9]: def gcd(a,b):
    """
    Function that calculates the greatest common divisor of two integers.
    @type a: integer
    @type b:integer
    @rtype: integer
    """
    if b==0:
        return a
    else:
        return gcd(b,a%b)

class Rational(object):
    """
    Class to represent rationals: num/den.
    * den > 0
    * num and den do not have common divisors.
    * if num is 0, then den is 1
    """
    def __init__(self,num,den):
        """
        Builds a rational
        @type num: integer
        @type den: integer
        @raise Exception: if den==0
        """
        if den == 0:
            raise Exception('Division by zero when creating a Rational')
        d = gcd(num,den)
        self.num = num/d
        self.den = den/d
        if self.den < 0:
            self.num,self.den = -self.num,-self.den
        
    def __str__(self):
        return str(self.num)+'/'+str(self.den)
    def __add__(self,other):
        """
        Sum this rational to other
        @type other: Rational
        @rtype: Rational
        """
        num = self.num*other.den + other.num*self.den
        den = other.den * self.den
        return Rational(num,den)
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In [10]: r1=Rational(1,2)
r2=Rational(9,3)
print r1, r2
print r1+r2

In [11]: print r1 + Rational(3,1)

In [12]: print Rational(8,0)

In [13]: type(r1), type(3), type(3.0), type("hola")

In [14]: isinstance(3,Rational)

1/2 3/1
7/2

7/2

---------------------------------------------------------------------------
Exception                                 Traceback (most recent call last)
<ipython-input-12-67d8ec7be4b3> in <module>()
----> 1 print Rational(8,0)

<ipython-input-9-2bd915daadd5> in __init__(self, num, den)
     26         """
     27         if den == 0:
---> 28             raise Exception('Division by zero when creating a Rational')
     29         d = gcd(num,den)
     30         self.num = num/d

Exception: Division by zero when creating a Rational

Out[13]: (__main__.Rational, int, float, str)

Out[14]: False
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In [15]: class Rational(object):
    def __init__(self,num,den):
        """
        Class to represent rationals: num/den.
        * den > 0
        * num and den do not have common divisors.
        * if num is 0, then den is 1
        """
        if den==0:
            raise Exception('Division by zero when creating a Rational')
        d=gcd(num,den)
        self.num=num/d
        self.den=den/d
        if self.den<0:
            self.num,self.den=-self.num,-self.den
        
    def __str__(self):
        return str(self.num)+'/'+str(self.den)
    def __add__(self, other):
        """
        Sum this rational to other
        @type other: Rational
        @rtype: Rational or integer
        """
        if type(other) == Rational:
            num = self.num * other.den + other.num * self.den
            den = other.den * self.den
            return Rational(num,den)
        elif type(other) == int:
            other = Rational(other,1)
            return self + other
        else:
            return NotImplemented
            

In [16]: r1=Rational(1,2)
r2=Rational(9,3)
print r1 + r2
print r1 + 2

7/2
5/2
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In [17]: print 1 + r1

In [18]: r1 + 3.

<

---------------------------------------------------------------------------
TypeError                                 Traceback (most recent call last)
<ipython-input-17-3a0dd4469299> in <module>()
----> 1 print 1 + r1

TypeError: unsupported operand type(s) for +: 'int' and 'Rational'

---------------------------------------------------------------------------
TypeError                                 Traceback (most recent call last)
<ipython-input-18-521eac3e0b61> in <module>()
----> 1 r1 + 3.

TypeError: unsupported operand type(s) for +: 'Rational' and 'float'
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In [19]: class Rational(object):
    def __init__(self,num,den):
        """
        Class to represent rationals: num/den.
        * den > 0
        * num and den do not have common divisors.
        * if num is 0, then den is 1
        """
        if den==0:
            raise Exception('Division by zero when creating a Rational')
        d=gcd(num,den)
        self.num=num/d
        self.den=den/d
        if self.den<0:
            self.num,self.den=-self.num,-self.den
        
    def __str__(self):
        return str(self.num)+'/'+str(self.den)
    
    
    def __add__(self, r):
        """
        Sum this rational to r
        @type other: Rational
        @rtype: Rational or integer
        """
        if type(r) == int:
            r = Rational(r,1)
            return self+r
        elif type(r) == Rational:
            num = self.num*r.den + r.num*self.den
            den = r.den * self.den
            return Rational(num,den)
        else:
            raise Exception('these types cannot be added')
            
    def __sub__(self, r):
        """
        Substracts r to this rational
        @type other: Rational
        @rtype: Rational or integer
        """
        if type(r) == int:
            r = Rational(r,1)
            return self-r
        elif type(r) == Rational:
            num = self.num*r.den - r.num*self.den
            den = r.den * self.den
            return Rational(num,den)
        else:
            raise Exception('these types cannot be subtracted')
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In [20]:       
    def __cmp__(self, other):
        """
        Method to compare two numbers. other can be an integer
        or a rational. 
        @type other: Rational or integer
        @rtype: int
        @return: 0 if equals
                  <0 if other is bigger than self
                  >0 if self is bigger that other
        """
        if isinstance(other, Rational):
            return (self-other).num
        elif isinstance(other, int):
            diff = self - Rational(other,1)
            return diff.num
        else:
            return NotImplemented
    
    
    def __lt__(self, other):
        """
        Method to implement the less than comparation operator. 
        @type other: Rational or integer
        @rtype: boolean
        @retrurn: True if self is lower than other
                  False otherwise 
        """
        return self.__cmp__(other) < 0

In [21]: r=Rational(3,4)
s=Rational(7,8)

In [22]: print r-s,r<s,cmp(r,s)

  File "<ipython-input-20-9f1e4272d697>", line 2
    def __cmp__(self, other):
    ^
IndentationError: unexpected indent

-1/8 False 1
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In [23]: class Rational(object):
    def __init__(self,num,den):
        """
        Class to represent rationals: num/den.
        * den > 0
        * num and den do not have common divisors.
        * if num is 0, then den is 1
        """
        if den==0:
            raise Exception('Division by zero when creating a Rational')
        d=gcd(num,den)
        self.num=num/d
        self.den=den/d
        if self.den<0:
            self.num,self.den=-self.num,-self.den
        
    def __str__(self):
        return str(self.num)+'/'+str(self.den)
    
    
    def __add__(self, r):
        """
        Sum this rational to r
        @type other: Rational
        @rtype: Rational or integer
        """
        if type(r) == int:
            r = Rational(r,1)
            return self+r
        elif type(r) == Rational:
            num = self.num*r.den + r.num*self.den
            den = r.den * self.den
            return Rational(num,den)
        else:
            return NotImplemented
            
    def __sub__(self, r):
        """
        Substracts r to this rational
        @type other: Rational
        @rtype: Rational or integer
        """
        if type(r) == int:
            r = Rational(r,1)
            return self-r
        elif type(r) == Rational:
            num = self.num*r.den - r.num*self.den
            den = r.den * self.den
            return Rational(num,den)
        else:
            return NotImplemented
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In [24]:             
    def __cmp__(self, other):
        """
        Method to compare two numbers. other can be an integer
        or a rational. 
        @type other: Rational or integer
        @rtype: int
        @return: 0 if equals
                  <0 if other is bigger than self
                  >0 if self is bigger that other
        """
        if isinstance(other, Rational):
            return (self-other).num
        elif isinstance(other, int):
            diff = self - Rational(other,1)
            return diff.num
        else:
            return NotImplemented
    
    
    def __lt__(self, other):
        """
        Method to implement the less than comparation operator. 
        @type other: Rational or integer
        @rtype: boolean
        @retrurn: True if self is lower than other
                  False otherwise 
        """
        return self.__cmp__(other) < 0
    
    @staticmethod        
    def parse(s):
        """
        This static function builds a rational from a string. The
        rational can have the folowing forms:
          - <integer>
          - <integer>/<integer>
        @raise Exception: This function can raise an exception 
           - There is no number at all
           - if the second integer is zero
        @type s: string
        @rtype rational  
        """
        l = s.strip().split("/")
        num = int(l[0].strip())
        if len(l)>1:
            den = int(l[1].strip())
        else:
            den = 1
        return Rational(num, den)

  File "<ipython-input-24-eb01567142f1>", line 3
    def __cmp__(self, other):
    ^
IndentationError: unexpected indent
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In [25]: r=Rational.parse('3/4')

In [26]: print r

In [26]:

In [26]:

---------------------------------------------------------------------------
AttributeError                            Traceback (most recent call last)
<ipython-input-25-d08d7333cb0a> in <module>()
----> 1 r=Rational.parse('3/4')

AttributeError: type object 'Rational' has no attribute 'parse'
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