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Lecture 16: Overview

• Object-oriented Programming
– Special methods

• Destructors
– __del __ method

• String representation of objects
– __st r __ method

– __r epr __ method

– Operator overloading
• Unary operators
• Binary operators
• Advanced operators
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Object-Oriented Programming

• Special methods for objects
– Destructors

• __del __( sel f )

– Special method for object destruction
• Called implicitly

– whenever reference count to the object reaches zero
– by the garbage collector

• Typical situations when destructor is called:
– the object is explicitly deleted by use of del

– the object goes out of scope
– a temporary object is no longer needed
– the python interpreter exits

• Allows for special clean-up procedures
• Must not return any value (None)
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Object-Oriented Programming

• Special methods for objects
– Destructors

• __del __( sel f )

– Example: cl ass Ti me (file t i me3. py )

# t i me3. py:  abst r act  dat a t ype f or  r epr esent at i on of  t i me
#           ( ver s i on 3)
. . .

c l ass Ti me:
" " " abst r act  dat a t ype f or  r epr esent at i on of  t i me" " "
. . .

def  __del __( sel f ) : # dest r uct or
" " " c l eans up and dest r oys a t i me obj ect " " "
# not hi ng t o do her e,  but  l et ' s  pr i nt  a message
pr i nt  " Ti me obj ect  bei ng dest r oyed! “

. . .
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Object-Oriented Programming

• Special methods for objects
– String representation

• built-in function r epr ( obj ect )
actually calls method __r epr __( sel f )

– formal representation from which the object can be 
replicated (if possible)

– implicitly used in interactive mode to print results
– Example:

» t 1 = Ti me( ) ;  pr i nt  r epr ( t 1)

• string conversion function st r ( obj ect )
actually calls method __st r __( sel f )

– informal, human-readable string representation
– implicitly used with pr i nt

– Example:
» t 1 = Ti me( ) ;  pr i nt  st r ( t 1)
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Object-Oriented Programming

• Special methods for objects
– String representation

• method r epr ( sel f )
• method st r ( sel f )

– Example: cl ass Ti me (file t i me3. py )
. . .

def  __st r __( sel f ) :
" " " r et ur ns an i nf or mal  st r i ng r epr esent at i on" " "
r et ur n " %02d: %02d: %02d"  % \

( sel f . __hour , sel f . __mi nut e, sel f . __second)

def  __r epr __( sel f ) :
" " " r et ur ns a f or mal  st r i ng r epr esent at i on" " "
r et ur n " Ti me( %d, %d, %d) "  % \

( sel f . __hour , sel f . __mi nut e, sel f . __second)
. . .
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Operator Overloading

• What is operator overloading?
– An operator performs different functions

depending on the types of the arguments

• Some built-in operators are overloaded
– Example: binary + operator

• for integer operands, performs integer addition
• for floating point operands, performs floating point 

addition
• for string arguments, performs string concatenation

• Operator overloading for user-defined types
• for class objects, most operators can be overloaded

to perform a specific function defined by the class
• special methods are defined for each operator that

can be overloaded
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Operator Overloading

• Mathematical operations
– Unary operations

• + __pos__( sel f ) positive
• - __neg__( sel f ) negative

• ~ __i nver t __( sel f ) invert

• abs( ) __abs__( sel f ) absolute value
• i nt ( ) __i nt __( sel f ) integer conversion

• f l oat ( ) __f l oat __( sel f ) floating conversion

• ...
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Operator Overloading

• Mathematical operations
– Binary operations

• + __add__( sel f ,  ot her ) addition
• - __sub__( sel f ,  ot her ) subtraction

• * __mul __( sel f ,  ot her ) multiplication

• / __di v__( sel f ,  ot her ) division
• % __mod__( sel f ,  ot her ) modulo

• * * __pow__( sel f ,  ot her ) power

• << __l shi f t __( sel f ,  ot her ) left shift
• >> __r shi f t __( sel f ,  ot her ) right shift

• & __and__( sel f ,  ot her ) logical and

• | __or __( sel f ,  ot her ) logical or
• ^ __xor __( sel f ,  ot her ) logical xor

• ...
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Operator Overloading

• Advanced operations
• NOT covered in this class!

– Methods for attribute access
(overloading the dot-operator)

• __get at t r __( sel f ,  name) attribute read-access
• __set at t r __( sel f ,  name,  val ue) write-access

• __del at t r __( sel f ,  name) attribute delete-access

• __di ct __( sel f ,  name) internal access to attributes

– Methods for sequence and mapping operations
• __l en__( sel f ) length of a sequence

• __cont ai ns( sel f ,  obj ect ) membership test
• __get i t em__( sel f ,  i ndex) element read-access

• ...
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Operator Overloading

• Example: cl ass Ti me (file t i me3. py )
. . .

def  Advance( sel f ,  hour =0,  mi nut e=0,  second=0) :
" " " advances t he t i me by t he gi ven amount s" " "
s = sel f . __second + second
m = s /  60
s %= 60
m += sel f . __mi nut e + mi nut e
h = m /  60
m %= 60
h += sel f . __hour + hour
h %= 24
sel f . Set Ti me( h,  m,  s)

def  Add( sel f ,  ot her ) :
" " " adds t wo t i mes and r et ur ns r esul t  i n new obj ect " " "
r esul t  = Ti me( sel f . __hour ,  sel f . __mi nut e, \

sel f . __second)
r esul t . Advance( ot her . __hour ,  ot her . __mi nut e, \

ot her . __second)
r et ur n r esul t

. . .
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Operator Overloading

• Example: cl ass Ti me (file t i me3. py )

• Interactive
Example:

. . .
def  __add__( sel f ,  ot her ) :

" " " over l oadi ng t he + oper at i on f or  t i me obj ect s" " "
r et ur n sel f . Add( ot her )

% pyt hon
>>> f r om t i me3 i mpor t  Ti me
>>> t 1 = Ti me( 10,  20)
>>> t 2 = Ti me(  2,  11,  30)
>>> pr i nt  t 1,  t 2
10: 20: 00 02: 11: 30
>>> t 3 = t 1 + t 2
>>> pr i nt  t 3
12: 31: 30
>>> del  t 1
Ti me obj ect  10: 20: 00 bei ng dest r oyed!
>>> ^d
Ti me obj ect  12: 31: 30 bei ng dest r oyed!
Ti me obj ect  02: 11: 30 bei ng dest r oyed!
% 


