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Duck typing, abstract base classes, dunder methods and @dataclass




Polymorphism

Polymorphism means one interface,
many forms. Different classes can have
a method with the ...
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LN N shapes.py

import math "
class Circle:
def init (self, r): self.r = r

A loop over shapes calls area on each

def area(self): return math.pi * self.r ** 2 one: circles, rectangles and triangles
class Rectangle:
def _init (self, w, h): self.w, self.h = w, h each Compute

def area(self): return self.w * self.h

for s in [Circle(1l), Rectangle(2, 3)]:
print(type(s). name , round(s.area(), 2))
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Duck Typing
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file

has .read()

i0.StringlO

has .read()

network socket
has .read()
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* file — has .read()
* j0.StringlO — has .read()

* network socket — has .read()
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Abstraction with ABC

An abstract base class defines what
methods every child must have,
2be shapes .oy without implementing ...

from abc import ABC, abstractmethod
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ST G ERE) * You cannot create an object from the
@abstractmethod . .
St area(eelhye abstract class itself, and a child that
class Square(Shape): forgets a...

def init (self, s): self.s = s
def area(self): return self.s ** 2

Shape() # TypeError: can't instantiate abstract class
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Dunder Methods: Making Objects Feel Built-in

* Special methods let your objects work
with Python's operators and functions.
double ...
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LN N J money.py

class Money:
def init (self, amount): self.amount = amount

This is operator overloading, Python
def add (self, other): return Money(self.amount + other.amount)

def eq (self, other): return self.amount == other.amount Style, and |t iS What makeS |ibral‘ieS I|ke

def 1t (self, other): return self.amount < other.amount
def  repr_ (self): return f"Money({self.amount})" NumPy feel

Money(5) + Money(7) # Money(12)
sorted([Money(9), Money(2)1) # [Money(2), Money(9)]
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@datac lass

* Many classes just hold data. The
dataclass decorator writes double
underscore init, repr ...
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LN N student.py

from dataclasses import dataclass, field

* Add frozen equals True to make
@dataclass(order=True) . .
Class Student: objects immutable, and order equals
score: float
name: str Tl‘ue tO make them oo

courses: list[str] = field(default factory=list)

s = Student(95, "Mariam")
print(s) # Student(score=95, name='Mariam', courses=[])
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Lesson Map

1

Polymorphism

K

Abstraction with ABC
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@dataclass

2

Duck Typing
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Dunder Methods:
Making Objects Feel
Built-in



Sources and Further Reading
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. shapes.py
import math
class Circle:

def _init_(self, r): self.r = r

def area(self): return math.pi * self.r ** 2
class Rectangle:
def _init_(self, w, h):

self.w, self.h =w, h
def area(self):

return self.w * self.h

for s in [Circle(1), Rectangle(2, 3)1:
print(type(s).__name__, round(s.area(), 2))

abc_shapes.py
from abc import ABC, abstractmethod

class Shape(ABC):
@abstractmethod
def area(self):

class Square(Shape) :
def _init_(self, s): self.s = s

def area(self): return self.s ** 2

Shape()

# TypeError: can't instantiate abstract class
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Thank you for watching
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