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Explanation

Part 3 develops Object-Oriented Programming (OOP), a way to organise larger programs around

objects that combine data with related behaviour. A class acts as a blueprint, while an object is a

-+ IV I R [ . P g Sy | e,
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This part moves from the simplest class to constructors, instance state, inheritance, polymorphism,

special methods, dataclasses, composition and practical mini-projects.

class Student:

def study(self):
print("Student is studying")

s = Student()
s.study()

'r
L.

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

l

® Write one small variation from scratch.

(+ o)
S
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- 2. Objects & Instances

Explanation

An object is a concretfe instance of a class. One class can create many independent objects. Each

object can hold its own state while sharing the same methods.

‘l

class Dog:

def bark(self):

print("Woof!")

dogl = Dog()
dog2 = Dog()

dogl.bark()

dog2.bark()

'r

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

Exolain it  withoutlookinggt-H

® Write one small variation from scratch.

(+ o)
S
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Explanation

Inside an instance method, self refers to the current object. It lets a method access attributes and

other methods belonging to that particular object.

‘l

class Student:

def show(self):

print("This object is:", self)

s = Student()
s.show()

Ir
L.

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

l

® Write one small variation from scratch.

(+ o)
S
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Explanation

__init__is an initializer method that runs automatically when an object is created. It is commonly
used to give the object its initial state.

‘l

class Student:
def __init__(self, name, age):
self.name = name
self.age = age

s = Student("Asha", 21)
print(s.name, s.age)

Ir

Study Loop
® Predict the output before running the example.

@® Change one value and observe the object behaviour.

N Exolain 4  without tooki 4
® Write one small variation from scratch.

(+ o)
S
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Explanation

An instance attribute belongs fo one particular object. Two objects created from the same class can

have different attribute values.

‘l

class BankAccount:

def __init__(self, owner, balance):

self.owner = owner
self.balance = balance

a = BankAccount("Asha", 5000)

b = BankAccount(“Ravi", 3000)

print(a.balance)
print(b.balance)

Ir

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

Exolain it  withoutlookinggt-H

® Write one small variation from scratch.

(+ o)
S
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Explanation

An instance method describes behaviour that operates on an object's state. It can read or modify

attributes through self.

‘l

class Counter:

def __init__(self):

self.value = 0
def increment(self):

self.value += 1

¢ = Counter()

c.increment ()
c.increment ()

print(c.value)

|

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

Exolain 4  without tooki 4
® Write one small variation from scratch.

(+ o)
S
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| 7. Class Attributes

Explanation

A class attribute is shared at the class level. It is useful for values that are common to every instance,
such as a category name or a company-wide sefting.

‘l

class Employee:
company = "TechCorp"
def __init__(self, name):
self.name = name

a Employee("Asha")
b = Employee("Ravi")
print(a.company)
print(b.company)

Ir

Study Loop
® Predict the output before running the example.

@® Change one value and observe the object behaviour.

N Exolain 4  without tooki 4
® Write one small variation from scratch.

(+ o)
S
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Explanation

The difference is important: instance attributes usually represent object-specific state, while class
attributes represent values shared by the class.

‘l

class Student:
school = "ABC School"
def __init__(self, name):
self.name = name

a = Student("Asha")
a.school = "New School"
print(a.school)
print(Student.school)

Ir

Study Loop
® Predict the output before running the example.

@® Change one value and observe the object behaviour.

N Exolain 4  without tooki 4
® Write one small variation from scratch.

(+ o)
S
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Explanation

Encapsulation means keeping data and the operations that work with it fogether and controlling how

the state is changed. Python does not enforce strict private fields like some languages, but naming

Y A o ot +
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class BankAccount:

def __init__(self, balance):
self._balance = balance

def deposit(self, amount):
if amount > 0:

account = BankAccount(1000)

account.deposit(500)

print(account._balance)

self._balance += amount

'r

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

Exolain it  withoutlookinggt-H

® Write one small variation from scratch.

(+ o)
S
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Explanation

A property lets an attribute-like expression use method logic behind the scenes. This can provide a
clean interface while still validating or calculating a value.

‘l

class Temperature:
def __init__(self, celsius):
self._celsius = celsius
@property
def celsius(self):
return self._celsius

t = Temperature(25)
print(t.celsius)

Ir

Study Loop
® Predict the output before running the example.

@® Change one value and observe the object behaviour.

N Exolain 4  without tooki 4
® Write one small variation from scratch.

(+ o)
S
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Explanation

Inheritance allows a new class to reuse and extend another class. The child class receives accessible
behaviour from the parent and can add or customise it.

‘l

class Animal:
def speak(self):
print("Some sound")

class Dog(Animal):

pass
d = Dog()
d.speak()

Ir

Study Loop
® Predict the output before running the example.

@® Change one value and observe the object behaviour.

N Exolain 4  without tooki 4
® Write one small variation from scratch.

(+ o)
S
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- 12. Method Overriding

Explanation

A child class can provide its own implementation of a method inherited from its parent. This is called
overriding.

‘l

class Animal:
def speak(self):
print("Some sound")

class Dog(Animal):
def speak(self):
print("Woof")

Dog().speak()

Ir

Study Loop
® Predict the output before running the example.

@® Change one value and observe the object behaviour.

N Exolain 4  without tooki 4
® Write one small variation from scratch.

(+ o)
S
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Explanation

super() provides a convenient way fo call behaviour from a parent class. It is especially useful when a

child class wants to extend rather than completely replace the parent's initialization.

‘l

class Person:

def __init__(self, name):
self.name = name

class Student(Person):
def __init__(self, name, course):

super().__init__ (name)

self.course = course

s = Student("Asha", "Python")

print(s.name, s.course)

Ir

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

Exolain 4  without tooki 4
® Write one small variation from scratch.

(+ o)
S
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Explanation

Python allows a class to inherit from more than one parent. This can be useful, but it should be used

carefully because multiple inheritance can make relationships harder fo understand.

class Flyer:

def fly(self):

print("Flying")

class Swimmer:
def swim(self):

print("Swimming")

class Duck(Flyer, Swimmer):

pass

d = Duck()

d.fly()

d.swim()

Ir

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

Exolain it  withoutlookinggt-H

® Write one small variation from scratch.

(+ o)
S
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Explanation

When inheritance becomes complex, Python needs a consistent rule for finding methods. The Method

Resolution Order, or MRO, describes the search path.

‘l

class A:

def show(self): print("A")

class B(A): pass
class C(B): pass

print(C.mro())

' . Ir
L.

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

l

® Write one small variation from scratch.

(+ o)
S
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Explanation

Every normal Python class ultimately derives from object. This provides fundamental behaviour and

methods that Python objects use.

‘l

class Student:

pass

s = Student()

print(isinstance(s, object))

'r
L.

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

l

® Write one small variation from scratch.

(+ o)
S
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| 17. isinstance()

Explanation

isinstance() checks whether an object is an instance of a class or compatible subclass. It is useful
when a program genuinely needs to branch based on object type.

‘l

class Animal: pass
class Dog(Animal): pass

d = Dog()
print(isinstance(d, Dog))
print(isinstance(d, Animal))

Study Loop

® Predict the output before running the example.
@® Change one value and observe the object behaviour.

l

® Write one small variation from scratch.

(+ o)
S
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Explanation

The __str__ method controls the human-friendly string representation used by str() and print() for an
object.

‘l

class Product:
def __init__(self, name, price):
self.name = name
self.price = price
def __str__(self):
return f"{self.name} - I{self.price:.2f}"

p = Product("Book", 499)
print(p)

L. v

Study Loop
® Predict the output before running the example.

@® Change one value and observe the object behaviour.

N Exolain 4  without tooki 4
® Write one small variation from scratch.

(+ o)
S

pythonforaiml.com Part 3 « Page 18 of 30




Page 19

pythonforaiml.com

Explanation

__repr__is infended fo provide a useful representation for developers and debugging. A good repr

often contains enough information fo understand the object's state.

‘l

class Point:

def __init__(self,x,y):

self.x=x; self.y=y
def __repr__(self):

return f"Point(x={self.x}, y={self.y})"

print(Point(2,3))

Ir

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

Exolain it  withoutlookinggt-H

® Write one small variation from scratch.

(+ o)
S
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Explanation

A class method receives the class as ifs first argument, conventionally named cls. It can be called

through the class and is often used for alternative constructors or class-level behaviour.

‘l

class Student:

school = "ABC"

@classmethod
def school_name(cls):

return cls.school

print(Student.school_name())

Ir

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

Exolain it  withoutlookinggt-H

® Write one small variation from scratch.

(+ o)
S
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Explanation

A static method belongs conceptually fo a class but does not need an instance or class reference. It is

useful for helper logic closely related to the class's purpose.

‘l

class MathTools:

@staticmethod

def square(n):
return n*n

print(MathTools.square(7))

Ir
L.

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

l

® Write one small variation from scratch.

(+ o)
S

pythonforaiml.com
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- 22. Dataclasses

Explanation

Dataclasses reduce boilerplate for classes that mainly store data. The @dataclass decorator can
generate an inifializer and useful representations automatically.

‘l

from dataclasses import dataclass

@dataclass
class Student:

name: str
age: int

s = Student("Asha", 21)
print(s)

Ir

Study Loop
® Predict the output before running the example.

@® Change one value and observe the object behaviour.

N Exolain 4  without tooki 4
® Write one small variation from scratch.

(+ o)
S

pythonforaiml.com Part 3 - Page 22 of 30




Page 23 pythonforaiml.com

Explanation

Composition means building a class from objects of other classes. Instead of saying 'is-a', composition
oftfen expresses 'has-a'. This can produce flexible designs.

‘l

class Engine:
def start(self):
print("Engine started")

class Car:
def __init__(self):
self.engine = Engine()
def start(self):
self.engine.start()

Car().start()

Ir

Study Loop
® Predict the output before running the example.

@® Change one value and observe the object behaviour.

N Exolain 4  without tooki 4
® Write one small variation from scratch.

(+ o)
S
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Explanation

Sometimes a parent class should define an interface without providing a complete implementation.

Abstract base classes can require child classes fo implement specific methods.

‘l

from abc import ABC, abstractmethod

class Shape(ABC):
@abstractmethod

def area(self):
pass

class Square(Shape):
def __init__(self, side): self.side=side

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

print(Square(5).area())

Ir

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

Exolain it  withoutlookinggt-H

® Write one small variation from scratch.

(+ o)
S
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Explanation

Python lets classes define how operators behave through special methods. For example, __add__ can

define what + means for your objects.

‘l

class Point:

def __init__(self,x,y): self.x=x; self.y=y

def __add__(self,other):
return Point(self.x+other.x,self.y+other.y)

def __repr__(self): return f"Point({self.x},{self.y})"

print(Point(1,2)+Point(3,4))

Ir

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

Exolain it  withoutlookinggt-H

® Write one small variation from scratch.

(+ o)
S

pythonforaiml.com
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Explanation

Classes often validate input and may raise exceptions when an operation is invalid. Exception handling

keeps failure paths explicit and prevents silent corruption of state.

‘l

class BankAccount:

def __init__(self,balance=0): self.balance=balance

def withdraw(self,amount):
if amount>self.balance:

raise ValueError("Insufficient balance")
self.balance-=amount

try:
BankAccount (100) .withdraw(200)

except ValueError as e:

print(e)

Ir

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

Exolain 4  without tooki 4
® Write one small variation from scratch.

(+ o)
S

pythonforaiml.com
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- 27. OOP Design Principles

Explanation

Good OOP is not about creating a class for every small thing. The real goal is clear responsibility. A

class should have a meaningful purpose and a small, understandable interface.

‘l

Example design:

Student - stores student data

Course - stores course information
Enrollment - connects Student and Course

Report - generates output

'r
L.

Study Loop

® Predict the output before running the example.

@® Change one value and observe the object behaviour.

l

® Write one small variation from scratch.

(+ o)
S

pythonforaiml.com
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28. Mini Project: Bank Account

Explanation

Let's combine constructors, instance state, methods, validation and string representation info a small
practical class. The object protfects its state by exposing meaningful operations.

Example

4 N

class BankAccount:

def __init__(self, owner, balance=0):
self.owner=owner
self.balance=balance

def deposit(self, amount):
if amount<=0: raise ValueError("Invalid amount")
self.balance += amount

def withdraw(self, amount):
if amount>self.balance: raise ValueError("Insufficient")
self.balance -= amount

def __str__(self):
return f"{self.owner}: I{self.balance:.2f}"

Output / Result

account=BankAccount("Asha",1000)
account.deposit(500)
account.withdraw(200)
print(account)

B Asha: 81300.00

Build

This project demonstrates a useful OOP pattern: state is stored in the object, while methods enforce the rules for
changing that state.

Practice

Extend the project with transfer(other, amount). Validate both accounts before changing either balance.

Study Loop

® Predict the output before running the example.

® Change one value and observe the object behaviour.
® Explain the concept without looking at the page.

® Write one small variation from scratch.

©

pythonforaiml.com Part 3 » Page 28 of 30



Page 29 pythonforaiml.com

Explanation

A small library system is a good exercise in composition. A Library can contain Book objects, and
methods can handle adding, searching and borrowing books.

‘l

class Book:
def __init__(self,title):
self.title=title
self.available=True
def borrow(self):
if not self.available: return False

self.available=False

return True

book=Book("Python")
print(book.borrow())
print(book.borrow())

Ir

Study Loop
® Predict the output before running the example.

@® Change one value and observe the object behaviour.

N Exolain 4  without tooki 4
® Write one small variation from scratch.

(+ o)
S
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Explanation

Part 3 introduced the core ideas of Object-Oriented Python: classes, objects, self constructors,
instance and class atftributes, methods, encapsulation, inheritance, polymorphism, special methods,

o | | N
UdidLiUosocs Uniu LUTTTPUSTHUTL

Review checklist:

Design a class with __init__.

Store instance state with self.

Add methods that protect valid state.

Use inheritance only when the relationship is genuine.
Prefer composition when objects have components.

Add __str__ or __repr__ when useful.

O U E W N

'r

Study Loop
® Predict the output before running the example.

@® Change one value and observe the object behaviour.

N Exolain 4  without tooki 4
® Write one small variation from scratch.

(+ o)
S
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