mm ORIENTED Panmmmmu
USING PYTHON

In this chapter, students will learn the fundamentals of Qbject-Oriented Programming (O0P) using Python, They will
explore key OOP concepts like classes and objects 1o mode| real-world entities in code. The chapter covers encapsulation,
inheritance and polymarphism to create flesible, adaptable programs.

3.1 Object-Oriented Programming
Q. What is Object-Oriented Programming {OOP)? Explain its benefits.

Object-Oriented Programming {(0O0P)

Object-Oriented Programming (O0OP) & method of designing programs using Dtlel:L‘i a ses In Object-Oriented
Programming, 2 program is developed by using objetts and ¢lasses. Each g %}@] “world entity with specific
properties and behaviors, A class acts as a templat furcr ?@ similar charaoteristics, OOP uses
encapsulation, inheritance, and DD"Ip'ﬂ'Iﬂ ism to rn\ @n\dﬁw ficiently. This approach hielps programmers

model real-world problems in Enf‘tware '|_.!' =
RRVE M
I Modularity A

Q0P divides @ programy into small modules, This makes the program easier to understand, manage, and develop.
ii.. Reusability
Classes and objects can be reused in different programs or different parts of the same program, This reduces code
repetition and saves development time.
iii. Easier Maintenance
O0OP programs are easiar to maintain and update. Changes inone part of the program donot affect the entire system.
iv. Scalability and Adaptability
The structure of QOP-supports scalability -and adaptability, New Ffeatures can be added easﬂv as the software grows,
v. Better Collaboration

OOP makes the code more organized and easier to understand. This helps multiple programmers work together more
effectivaly.
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~ Object-Oriented Programmin E,!pﬁ p z{ ﬁf‘unlk Jrear life objects, like students or cars,

making programs easier o u
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Create a chart comparing procedural pmgral@l\ﬁ }L ave students explain scenarios where OOP is more
" useful,

Sol: iming vs Object-Oriented Programming (OOP) :

Object-Oriented Programming (QOP)

Programs are dw:ded into fupv:nun i | Programs are divided into classes and objects.
it follows a ste p-by step approach. It follows a real-world object approach. o
Code reuse islimited. Code reuse s supported thraugh inheritance and
= _ | xclasses:
It is fess suitable for large programs. It is suitable for large and complex programs.
Maintenance becomes difficult as programs Prngrams are easier fo maintain and update,
| grow, - ;
_ Data and functions are separate. | Data and methods are kept together in classes,
It provides less security for data. = It supperts encapsulation for better data Pprotection, |
It Is best for small and simple programs. It is best for farge and reusable softwa g{ujﬂ:ts.
Scenarios Where OOP is More Useful NI S\ CONBY
1. School Management System \. o
0O0P can manage students, [E&[hﬂl“: and mdﬁﬁ%é & em
2. Banking System

OO0P can manage accnunts ira %& q\h tstomer infarmation seu:urely
3. Online Shopping Sy
O0P can handle p cuitnmers payments, and orders efficiently.
4. Library Management System
OO0P can organize books, members, and borrowing records easily.
5. Game Development
QOF can represent players, enemies, and game abjects as separate classes.
6. Hospital Management System
OOP can manage doctors, patients, appointments, and medical records affectively.

3.2 Core Concepts of OOP
mmmm the concept of classes and objects in Object-Oriented Programming g (0OP),

.ore Concepts of O0P

The core concepts of Dbject-Oriented Programming (OGR)
are classes and objects, encapsulation, inheritance, and
polymarphism. ™=

These concepts make programs well arganized, ﬂagg#’agﬂ\

Entities in Code

«mlernd)

* Acdlassis a blueprint or template that defings the e o)
properties (attributes) and actions {methods) of an : '
2ntity. :

* Anobject s an instance of a class that contains actual
values for its atiributes,

W ICERE Dingram Showing Class and Object relationship

















































- Which class
6 wnmhuudmmachﬂd in Python? Jjﬁﬁ}vw

A) class Child[Parent]  B) class Child: Parent  C) class [C!ﬂi
7. Providing a new version of a pnr:ntdassma‘thud it
A) Method calling B) Method over ‘d’ng D) Methud hiding

8. A class that inherits features from da:ssm uses:

A) Single inheritance qq e'inkeritance C} Multilevel inheritance D) Encapsulation
9. in multilevel inheritance, st child class can use the features of:

A) Parent only B) Grandparent only  C) Parent and grandparent O) Child anly
10, Which function is used to call the parent ciass method in method overriding?

Ai seiff) B) class() C) object() D) super()

__-_ﬂ-_ EN - EN c N : EN c NN o |
Ex.Q.5 whﬂlswmmhhminou?,mmmumhnnmﬂuiﬂﬂq in code?

Polymorphism means "many forms®, It is the ability of the same method, function, or operator to perform different actions
depending on the object or situation.

in Object-Oriented Programming [EJEFL polymorphism allows the same method or function to differently for
different objects. This makes programs more flexible and reusabte I:mcsause hame can be used In
different ways,
Example \ \L\‘m‘
In-an online payment system, different pay 'Eredtt {:ard LR, Nutﬁanklng. and Wallet all use the
same method named processPayment v ayrmant methad performs a different action. For example,
« NetBanking redirects the M 'i'ugin page. ]

The method name remains the same, but its behavior changes according to the payment type.

pes of Polymorphism

Polymorphism mainly has two types: compile-time polymerphism and runtime polymarphism.

_H. -

|
I e
Method Overloading I Method Overriding o
Figure 3.6: Polymorphism example. $h°““'!l-'- thes ‘“'3 fun -\R’D-._.r e o
1. Compile-time Polymorphism \ * l\.\\
% ed durlng

Compile-time polymorphism means the

What
program- compilation. |t is-usually ac ﬁg& HLr1'i'izthm:l overloading or M:ﬂhwm
operator overloading in Iangu nd C#+.

Python does not support Mﬂtﬁnd overloading based on function signatures. Since Python is dynamically typed,
one function can accept different types of arguments. Similar behavior can be achieved by using default arguments,
variable-length arguments (*args, **kwargs), or conditional statements inside the function.

Example

A multiply{) method can work with different numbers of arguments by using default values or *args. This provides
behavior similar to compile-time: pnlynmrphlsm



















Ans:
Ans:

ﬁl
Ans:

Ans:

Ans:

‘E!ﬂ

What is Object-Oriented Program:
Object-Oriented Program
QOriented Programm
entity with specific pi
characteristics,

What is the purpose of a class in Python?

A class s a blueprint or template that defines the praperties {attributes) and actions (methaods) of an entity. An
object is an instance of a class that contains actual values for its attributes, A class defines what an object will have
and what it can do.

What s the difference between a ciass and an object?

mi i 3 od of designing programs using objects and classes. In Ohbject-
fs developed by using abjects and classes. Each object representsa real-world
€s and behaviors. A class acts a5 a template for creating many objects with similar

A class is a blueprint or template used to create An object is a real instance that is created from a class.
objects. =
A class defines the properties (attributes) and An abject contains u@g’lﬁ@ﬁﬁe attributes and

methods (functions) of an abject. ' i :

One class can be used to create many objects. | sted From one class.

Example: clas= Student: gﬂmﬁ\ﬂ‘\Wudﬁ-nzl = Student ()
LT

What is the purpose of _init_()7 T&Eﬁ
The _init__() metho o ethod in Python that is called automatically when an object is created- Its
purpose is to initialize oBject's attributes with the required values.

What is encapsulation in OOP, and why is it important?

Encapsulation is a concept in Object-Oriented Programming (QOP) In which data (varlables) and methods
[functians) are combined into a single unit called a class. Encapsulation s impartant because it protects data from.
unauthorized or unwanted access, improves data security, and makes programs easier to manage and maintain,

How does encapsulation help in keeping data secure and private?

Encapsulation helps keep data secure and private by restricting direct access to an object's data. It allows the data
to Be accessed or modified only through defined methods. This protects the data from unauthorized or unwanted
changes and helps maintain the correctness and security of the prograr.

What is inheritance in OOP, and how does it help in reusing functionality?

Inheritance is a feature of Object-Oriented Programming (OOP| that allows one class to take the properties and
methads of another class, Inheritance helps in reusing functionality bec%;c e -—"Ec-an use the exlsting
e

features of another class without writing the same cod again. H-ﬁvé es code duplication, and
makes programs easier to malntain. o ﬁw TF-._J b
How does inheritance enable the exts A ; nPython?

Inheritance enables the extension "%“,.- vthon by allowing a new class to inherit the properties and
methods of an existing | $1 <5 can also add new properties and methods or modify existing ones.
This allows -prngramm&@@ nd the functionallty of a class without changing the original class.

What is polymorphism in 0OP, and how does it make code maore flexible? :

Polymorphism means "many forms". it is the abllity of the same methad, function, or operator to perform

different actions depending on the abject or situation, This makes programs mare flexible and reusable because
the same methad name ean be used in different ways. This reduces code duplication and improves reusahility.



















22.  What are the benefits of polymorphism? / Why is polymorphism IWWW@W ?‘ﬁ
Ans; Polymorphism improves code reuse. It makes pruwmsbﬂ@ 5{ ﬂ%\'}y‘{he same method to perform
different actions for different ub]ects jt alsu mﬁlyyiﬁﬁﬁaﬁn "fé éitend and maintain,

23, What is the pass statement in Pyt

Ans; The passstatementisa n "-u’!i wr it does nmhmg when executed. It is used as a placeholder where
astatament is requureﬂj:r |5 written yet,
24. Differentiate betweeH 1 mthud overloading and method overriding.

Method Overloading Method overriding
|-Same method name i5 used with diffarent | A child class defines the same method of its parent
parameters [arguments. | tlass with its own implementation. |
Inheritance is not required % Inheritance js required.

DETERMINE OUTPUT SHORT QUESTIONS

Q1. Determine output of following code.

tlass Perscn:

det indt Ealf) :
print (“Persan™) - |Fd:?1'| irﬁjm
claas Studsnt (Person) o~ T '“'I.“‘.:'x:“- '_‘_'fl_,u;;“*—-\"
def snit  iself); Lﬂfﬂ'h':FH i\ L_”;'I,U ,IJ
Elper|l. Pl s = L e e
grint ("8 LJ.-._li.:'I L" '?\‘I" l"-‘I' “\\)LJ
5 = Studenci) J ~_J= L
Ans: Cutput lh T\
Ferzon
Atudernt
Qz. DPetermine output of following code,
class Animal:
gel soundiself) :
primt ("Animal®)
clags Dog(Animal):
def sgund(self];
print ["Eark")
a = Aanlmall)
a = [agy)
d.scundgl) R
&, sound () ”LT.“‘L FOME it
: - | T Y (oo
Ans: Cutput 2R e it "."J_\I". I'.I' I'u, 1|IIL AN H o
Animal .,n,.r;-,ll' I"'-,;:k E;ﬁ":-{" WA\ |
e 'L“ulx ?ﬁ\\\ T\S"
Q3. Determine uu:puturfpnm&b‘&e‘“;
class A: NN

detf show(self]:
Print :Hp-il-

class B:

dei

B

display(salf);
prdfd (g™
class CTA, Bl

pass


















