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(Object Oriented Programming:0OO0P)

o
® Augun13aing class uaz object
® LuAALTIAN: OOP lu Python
e maIsufisy UML (Unified Modeling Language) il OOP lunnwn Python
® NI’ class LAY object lwaw Python aH9azLBq
® M38379 Class Wag Object LEIAN + UML
® n3lT _init_, self uaz attribute @149 « 11 Python OOP — afunsatngazidua
® MIFUNBAAATF (Inheritance) 114 Python
® Polymorphism Waz Encapsulation 118980 wau@l8e19 waz UML

® aSuNulBIANLALIAY Magic Methods 114 Python

o
YN
=1 1 o ai % > U a v 1 I3
Tundoulisunsugalnad mawamnllsunsufiaunsniansnudayauazwndnyswldadadu
& nl o o 1 QI & a a o . .
suvfiaduisdrdgednibs Ssumda “madouldsunsudaiag” wia OOP (Object-Oriented
Programming) Aauwinsnanfitisliinwamananineanuuusenduiindanubandgu v
1o uazthyesne1da luunit fowazldifouiumidadsviagniduialaddnyesniswamu
ldsunsu Python saitlwal uazaunsnshlddszendldldadaainlaluauais
a o & % Y . 4 & 3
ITUEUIINAUFIUVBINIFTI AATE (class) uaz T0 (object) Taiduasdisznaunan
189 OOP lawgdmazldidhlantsfisnuaaia nisldinzea _init_, dauls self, uazmarinua
AaaAa v s & [ U a a v 1 v
waaniddliniudag Faduinusnlunsudasumdadalymldedlusduuurailassaihs
Tdsunsunaudas lauazinnunang
NWH UNITERITILERARINMIFIALTEY OOP lakn nsdunamaand (Inheritance)
A [} v % ] dldl a a [ a v Z’
FatrelirinTaasaanalnindunaanginssnannaamadn lalasladaadoulaas waz
- a v 1 va 6 = L o ] >
Polymorphism @aidalanmalwaanadns 9 laduinasinodsoinulunisvinan sruny
Encapsulation fitedaunsazidamivnunmeluiaginelildadenudasadibuaziode

msmuqu
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P2 ' o .
anwiigalduuad Python AaN137895U Magic Methods %38 dunder methods (LT
_str_, _repr_, __len_) ﬁ*’lhﬂlﬁmmmmuq&lwqﬁmsmaai’mqLﬁagﬂl"ﬁiawﬂ”uﬁaﬁf’ﬁ'u
A 6 1 v 1 A ] o v 1 d‘y ) Y Y
muuanwialalainaaiing o ldadadandu laonsianudilanalnimatazsanlvga
L= ] =) v 1 &/ QQ‘ &J
UIUTLUGINEANTTNVRIAAE baas AT Laz IusIINN G Hedn
unfiismunzaiadidmitgndainsonszaunnmadouldsunsugalasiaalgnig
a a u/ 1 I3 A a v o o v 6 o‘d‘d
douldsunsudeiagadhaduiduuy ihainIouniandmiunsaivszuusanduaindany
fudau fn1sdansdeyastiaduizuy uazauninvmedesealdadnideiin fidoundsi
anuinlaiiaualuuniazidunngudaylunssianudilangndes uaziduussduanala
Tdwwamnlgnmduiniawsanduiiiearinluamaa.

‘g [y
WHFMN13839 class LAz object

> A2NANY
e class fauailuy (template) §1113Ua3T19907 (object)
e object AodurLAnT (instance) V84 class sﬁammmﬁ attribute (“ﬁaga) L method
(Wari i)
> aat1g
class Person:
def speak(self):
print("Hello!")

# 319 object
p1 = Person()
p1.speak()
L e

Hello!

[12.n13l% _init__, self uaz attribute @19
> @1asug:
e _ init fa constructor ¥NuLlaaT9 object
A % =3 ot .
o self AANIIDNDIA object LB
e attribute ﬁaﬁ’aﬁaﬂizﬁ‘i’l object (L5% name, age)
> @aan9:

class Person:

Python Programming: Advance wih 2
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def _init_ (self, name, age):
self.name = name

self.age = age

def info(self):
print(f‘"‘i‘%a: {self.name}, a1¢): {self.age}")

p2 = Person("Alice", 25)
p2.info()
L wasi:

%a:Ance,awq:zs

1 3. m3gunanaand (Inheritance)
> AARNY:
AREQN (subclass) 313130 UNan quautAvaInaawsl (superclass) ot LaENTALRARS 8
override method ¢
> @aa8n9:
class Animal:

def speak(self):

print("\He98A ")

class Dog(Animal):

def speak(self):
print("L&4!")
a = Animal()
d = Dog()

a.speak() # INNAARLA
d.speak() # override

L] wasia:

\Fe9aa T

1a4!

Python Programming: Advance wh 3
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L] 4. Polymorphism wag Encapsulation
L] Polymorphism (Wi3tuuw):
e AWRINIIOVS object 71N method Farfienniu udnnAnsTudsiuauasa
class Cat:
def speak(self):
print("twile")

class Dog:
def speak(self):
print("1&4")

def animal_speak(animal):

animal.speak()

animal_speak(Cat())
animal_speak(Dog())
L wash:
e
1da
| Encapsulation (miﬁawz’l’aga):

o 17 wi0 iamnuaszaumIgnas (protected, private)
class BankAccount:

def __init__ (self, owner, balance):

self.owner = owner

self.__balance = balance # private

def deposit(self, amount):

self.__balance += amount

def get_balance(self):

return self.__balance

acct = BankAccount("Bob", 1000)
acct.deposit(500)

Python Programming: Advance wih 4
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print(acct.get_balance())

# print(acct.__balance) [ Error
L e

1500

| 5. Magic Methods (__str__, _repr__, __len__, etc.)
> anManang:
LUTaRRLAT Python 1°11uluﬂﬁﬂ’mqwﬂ’ml,ﬁmwa MIUSHUREY MIYNUIWALRIATY built-
in L% len(), print()
> @aa89:
class Book:

def __init_ (self, title, pages):

self.title = title

self.pages = pages

def __str__(self):

return f'[Book] {self.title}"

def __len__(self):

return self.pages

b = Book("Python OOP", 300)
print(b)

print(len(b))

L e

[Book] Python OOP

300

] a*gﬂmqmﬁﬂa (Concept Map):

LIAA OOP @AN2DUY

Class/Object |wuUANWVITEYALNTEUTUAUTITS

init__ §319 object WIBNAAIAY

self 81984 object Jaq1it

Python Programming: Advance wh 5
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LIAA OOP AN25UY

Attribute gutsnalu object

Inheritance ﬂ’ﬁd’]&lﬂa@]qmm}ﬂa

Polymorphism |m314 method Taidenlunansguiuy

g

Encapsulation msmqummﬁﬁwawa

U

Magic Methods msmquwq@ﬂssuﬂmmaa object

WWIAALZIAN: OOP 11 Python

L] 1. class uaz object Twszauan
"] 0oP 1w Python @an13 3naaslanursanaidnade eimmsaammui’mqﬁzﬁ 0%
(State) uaz Wy An3I3H (Behavior)
« Python 144l "access modifier" WUy public/private 939 walETaanad (_name, __name)
LN
o aaah Python Liu first-class object: LIN&INNTAFIHIW WINTH &34 runtime %38
usildtaw class la
[ L‘l’lﬂﬁﬂ‘lﬁ/bg\‘l:
o 1% metaclass tag$19 class wulawidn
e  ARRAINIIOLNY static attribute, dynamic attribute, wiald descriptor Lﬁiamuqu

property b&

L] 2. _init_, self, uag attribute
[ Tuszaudn:
e init_ () \Ju initializer 1315 constructor 9549 — constructor fuvida __new_ ()
o self Ad object instance ﬁgﬂﬁ%’mifu UazaZONHN binding AU attribute W& method
el object
e mwsald _ slots_ tiasnna attribute 7 object 954 TapsEnEa memory
class Slim:
_slots__ =[x, y] # JaInumaLiw attribute D19
def __init_ (self, x, y):
self.x = x

selfy =y

Python Programming: Advance wh 6
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] 3. nMs&unaa (Inheritance) 13980
L] Multiple Inheritance:
e Python 78931 multiple inheritance lagld €3 Linearization (MRO)
class A: pass
class B(A): pass
class C(A): pass
class D(B, C): pass

print(D.__mro__)
] Waaws:
(<class '__main__.D'>, <class'_main__.B">, <class'_main__.C">, <class '_main__.A">,
<class 'object>)
Cinekawmean:
o 1 super() UL dynamic LﬁaLLﬁ'ﬁtym diamond problem

o 7 @abstractmethod I base class Wa enforce contract

L] 4. Polymorphism ttag Encapsulation
| Polymorphism:
6 o a [ o ] [ . Al v
o WINTULALINUYININTUAIINUAY object 71 lF
o NI @staticmethod, @classmethod, L8z functools.singledispatch LNBLNNAINW
famneu

from functools import singledispatch

@singledispatch
def operate(data):

raise NotlmplementedError

@operate.register
def (data: int):

return data * 2

@operate.register

def (data: str):

Python Programming: Advance wih 7
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return data.upper()
U wa
operate(10) # 20
operate("hi") # HI
| Encapsulation:
e Python aifi keyword private — 1°ﬁv_ (protected), __ (name mangling) LN
o 14 @property uaz setter LﬁamuqumﬂiﬂﬁaLLuué’m-L"ﬁm
class Account:
def __init__ (self, balance):

self.__balance = balance

@property
def balance(self):

return self.__balance

@balance.setter
def balance(self, amount):
if amount >= 0:

self.__balance = amount

"] 5. Magic Methods 1Z98n
| Magic Methods %38 Dunder Methods (Double Underscore)
o ﬂ?UwaqaﬂiiNmao object Lﬁiael,"ﬁﬂ”i_l built-in 13 +, ==, len(), print()
class Vector:
def __init_ (self, x, y): self.x, selfy = x,y
def __add__(self, other): return Vector(self.x + other.x, self.y + other.y)
def _ str__ (self): return f'({self.x}, {self.y})"
v1 = Vector(1, 2)
v2 = Vector(3, 4)
print(v1 + v2) # (4, 6)
| Magic Methods ﬁﬂ?‘si:

Method 1#dwmsu
__init__ Initializer (constructor)
new §379 object (M init)

Python Programming: Advance wih 8
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Method 1adwmsu
_str__ wxasnaiiold print()
__repr__ LRAIHA b1 interactive console
_len__ len(obj)
__getitem__ obj[index]
__setitem__ obj[index] = value
_call__ ¥l object I3onundauWsna
_eq_, It , hash llu comparison LR set/dict
__enter_, exit lgny with (context manager)

1 m3uszandly 0oP luauads

A0NHNTONRIY ooP Al¥
TXUUIANITIIUA Product, Customer, Order class
LN Character, Enemy, Weapon, Scene class
Viuway MVC: Model, View, Controller \i% class

Lﬂ%aoﬁaﬂizmawafaga &34 Pipeline Waz Transformer class

Al/ML pipeline Model, Dataset, Trainer class

L] &gl
M3kt 0OP lu Python lailzudnns “sanlaaluaas waiduniseanuuumenawlslid @
Hanemn, N328186 IR (extensible) LAz N1IQUATNH (maintainable) Imfl,%mﬂﬁﬂmguga
LTW:

o Multiple inheritance NU MRO

e Abstract Base Classes (ABC)

e Encapsulation Ael property

e Polymorphism Al singledispatch

e Magic methods L8 custom behavior

n1stdSauLfisy UML (Unified Modeling Language) N OOP 1w

Python

Python Programming: Advance wih 9
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] UML fiaazls?

UML fanmendyansoiinasgIudiniuns "sanuuuwazaing” lassasizasszuusonauas

o l#dmIUa Diagram 1aFasIlA3&I19 AME AMUFNRUT LazWDANTINVEIIAY

o LTUMBINANTERIN "BNAATIZR" LA "NWM "

"] 0oP 1w Python Aaazls?

OOP (Object-Oriented Programming) fauuwinmsmsidowldsunsaulasls "aaa” waz "iag" A

Faasngdnssnlulanase

q

Python &Uawi OOP LuuldnILuLuY udliuanuidansu lsitiaa1 strict typing Uaz visibility

(4% public/private)

[] n39u@ UML fu OOP Python

UML Concept

00P 11 Python

#2889 1% Python

Class Diagram

class definition

class Animal: ...

Attributes instance variables self.name = name
Operations methods (function in class) def bark(self):
Generalization Inheritance class Dog(Animal):
self.owner =
Association instance references another class
Person()
self.engine =
Aggregation/Composition|lhas-a relationship
Engine()
Multiplicity list of objects self.books =[]
public/protected/private (Python i walg self._id,
Visibility
convention _, ) self.__secret
Abstract Class ABC module class Shape(ABC):
Interface abstract base class with abstract methods @abstractmethod
[] 612e199u@ UML Al Python
] UML Class Diagram:
B S — +
| Animal |
Python Programming: Advance wh 10
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| - age: int |

| +speak(): str |

F o e +

A

I
B +
| Dog I
B +
| - breed: str |
e —— +

| +speak(): str |

L] Python Code:
class Animal:
def __init__ (self, name, age):
self.name = name

self.age = age

def speak(self):

return "Sound"

class Dog(Animal):
def __init_ (self, name, age, breed):
super().__init__(name, age)

self.breed = breed

def speak(self):

return "Woof"

] RWINWUIHWINTGL UML — OOP Python

a 6 v .
1. NATIERIEUY @78 Use Case Diagram

Python Programming: Advance wh 11
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29NUUY Class Diagram LWalAulAT &I HARRLALANUTNANUT
naatiulan Python OOP lasuntaaguaziusanay UML

1% Sequence Diagram tNa19d1@UMSISENLNTEN

o > 0N

NAFDULAZVYIYARIE A28 Inheritance LA Polymorphism

[] asqﬂl,ﬂ%ﬂmﬁﬂn

AN UML OOP Python
& A @ A A a
athizasd |eanuuunaziasilassaing asdadaulisuninais
NITNAININW||UINTITN (abstract) g‘ﬂ‘ﬁﬁu (concrete)
anwdan [lglunsnsunuarsnii 1N implement 32Uy
MIEI%  |manznusruupwalng, drarsfidowdasr nIatiuay UML

N198319 class Wag object Twa1sn Python 2e19aLDYR

dy U
L anavanaiiiasaw
' o L . 4 o . an
e Class (AaA): WLULEMILFIT9I0Y (object) Tarimua attribute (QUANIR) Uaz
method (WDANTIN)
. > QI ni % < a 6

« Object (3010): FeNaFNIMANE Hudusuaudvasnaa

Python 1111 object-oriented N7 class LWadalassas9laaliiduszuuuazanansai

navanlindladng

[ TassaseiugIuzasaans
class ClassName:
def __init__ (self, parameters):

self.attribute = value

def method_name(self):
# WoAnITNLBIIAY
.. A A a o am A o .
e _ init_ () M@ Constructor ﬂQﬂLiﬂﬂa@IuN@leam’m object

A = . o« o Al o
o self AANIIDNDIA object LB (’ﬂ’lLﬂu@]ﬂdﬁJl%LﬂJﬁﬂ@‘YJﬂ@]'])

v 1 { [ 3
[] @nama‘ﬁ 1: ﬂ']%'ﬁ%"]\‘lﬂﬁ"lﬁllﬂﬁﬂ%"\ﬁﬂﬂﬂL%ﬂ@']

Python Programming: Advance wh 12



J v A v A
AUINUITDIINTUNLTYU

[ Taa:
class Person:
def _init_ (self, name, age):
self.name = name

self.age = age

def introduce(self):

return "My name is {self.name}, | am {self.age} years old."

# 83190001904
p1 = Person("Alice", 25)
p2 = Person("Bob", 30)

# 38n 14 method
print(p1.introduce())
print(p2.introduce())

L wadw:

My name is Alice, | am 25 years old.

My name is Bob, | am 30 years old.

o v
] @arasunalan:
A A
e class Person: Aan13Uszn@AaN&T8 Person
o __init_ () MWUAINGBITU name Uaz age wazinrualdn attribute Va4 object
2 = . A . &,
o self.name = name W89 "WAUADD b3 l1 object &
o introduce() 1ilu method 2a3ARE 17 self tNaidAaTayalu object
e p1 = Person("Alice", 25) AanNIasg object INMNAAIR Person

« pl.introduce() 380kt method

] m‘sa%"mwmﬂgamanﬁ
qmmmmaﬁa object ldnanadranaaaALING Lazidazalazinneluiduvaiauia
students = [

Person("John", 18),

Person("Jane", 20),

Person("Jim", 19)

Python Programming: Advance wh 13
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for s in students:

print(s.introduce())

] un2An OOP NI3NAWAN class/object

LWIAA asu1Y

Encapsulation Gﬁau"ilyagavl,ﬂuﬂ a&eY self.attribute

Reusability  ||[&314 object AgRA laanaaRLAL?

stucture  |[ldaqdlaseaine uanwadnsinandayald

[ eageilszand l5a1uase
W9 ®FT9TIUUBNGE O, RUen, WHNW, v 989 lagldaaaduuduuy
class Product:
def __init__ (self, name, price):
self.name = name

self.price = price

def discount(self, percent):

return self.price * (1 - percent/100)

item = Product("Mouse", 500)
print(f"a@ 10% LARe {item.discount(10)} U N")
ERERE

80 10% Lwaa 450.0 LN

[ daunerind@mIuntuam
e lH%anaaiiln PascalCase LT Person, StudentRecord

o 1 self taual method NMeluaans
o 1580l method ére object.method()

N15&379 Class Wag Object L39an + UML

Python Programming: Advance wh 14
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L] wwrnatiadsral OOP
Class Aa:

] [
o a o a

WIKDDEMIUNNIEINGIAY (Object) WA Attribute Laz Method NIAQUUaLdl
Object Aa:

AA o

BuFLATY ammammagaLm:wq&mswmwﬁﬁmmiﬂmma

(] @adning UML Anguwas Class
UML Components

 Class Name aguuge

e Attributes 9ga3INA

¢ Methods aja19ga

o 14 + (public), - (private), # (protected)

| @19 Class: Person Lag Student
class Person:
def __init__ (self, name: str, age: int):
self.name = name

self.age = age

def introduce(self) -> str:

return f'My name is {self.name}, I'm {self.age} years old."

class Student(Person):
def __init_ (self, name: str, age: int, student_id: str):
super().__init__(name, age)

self.student_id = student id

def introduce(self) -> str:

return f'I'm {self.name}, {self.age} years old, ID: {self.student_id}"

| UML Diagram

+ +

| Person

+ +
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| - name: str |
| - age: int |

+ +

| + __init_ (name, age) |

| +introduce(): str |

+ +
A
Inheritance
\/
+ +
| Student |
+ +

| - student_id: str

+ +

| +__init_ (name, age, id) |
| +introduce(): str |

+ +

T anlafen:

person = Person("Alice", 40)

student = Student("Bob", 20, "S12345")

print(person.introduce())
print(student.introduce())

] waaws:

My name is Alice, I'm 40 years old.

I'm Bob, 20 years old, ID: $S12345

] aSunanmean
(1 as&sne _init__
o lafnuadsudn (Constructor)
A . A o
o self A8 object NON&IN
o AT type hinting L%% name: str, age: int LNDAMNTALIN

|| Inheritance
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« Student 8UNaa Person @18 class Student(Person):
o 7 super() Lﬁiaﬁﬂﬂ constructor UaIARRLL
e ®11130 override method L34 introduce()
[ Polymorphism
o w1 Student 93§ method FoLdigaiL Person (introduce) LL@iﬁ]:ﬁwmmmmagmﬁa

138N31N object Va4 Student

] mﬂﬁmﬁbgo:
| Encapsulation
class BankAccount:
def __init__ (self, owner, balance):
self.owner = owner

self.__balance = balance # private

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

self.__balance += amount

def get_balance(self):
return self.__balance

[} _ balance \ludayasdiue ldsansndhiivldlasassanuanaaa

[11% _str__uaz __repr__ (Magic Methods)
class Product:
def __init_ (self, name, price):
self.name = name

self.price = price

def _str_ (self):

return f'{self.name} - {self.price:.2f} U1N"

def _ repr__(self):

return f"Product('{self.name}’, {self.price})"
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L unanneilse E!ﬂ(iﬂ%\‘l’]%%‘%\‘l

(> 1 A A Y
AN ITUY AxNdNLiNagIYdId

J2UUAANTTINLI 8| |Person, Student, Teacher

JTULSIWAN Product, Customer, Cart, Order

ICUUTUINT Customer, BankAccount, Transaction

daluUiifamatngldsunsunsls 0OP luamn Python 117w 10 dnade lasudasaracngd
ATL:
o [lumL Diagram
o []lda Python
et o‘nl ¥ o
o [ waawsnlaannissi

o a U =
o [ dafualaauuuazidua

] @2@¢19% 1: Person uag Student (Inheritance + Override)

L] uML:
| Person |

| - name: str |

| - age: int |
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class Person:
def _init_ (self, name, age):
self.name = name

self.age = age

def introduce(self):

return f'I'm {self.name}, {self.age} years old."

class Student(Person):
def __init__ (self, name, age, student_id):
super().__init__(name, age)

self.student_id = student_id

def introduce(self):

return f'I'm student {self.name}, ID: {self.student_id}"

p = Person("Alice", 45)
s = Student("Bob", 20, "S001")
print(p.introduce())
print(s.introduce())
L e
I'm Alice, 45 years old.
I'm student Bob, ID: S001
] asualan:
o o super().__init_ () L'ﬁiaﬁﬂﬂ constructor UaIARRLLA

« introduce() O override lu Student iNalRiaasanzToyavasiniTon

| @@8199 2: BankAccount (Encapsulation)

] umL:

S — +

| BankAccount |
S — +

| - _ balance: float|

| - owner: str |
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| +deposit() |

| +get_balance() |

class BankAccount:
def __init_ (self, owner, balance):
self.owner = owner

self.__balance = balance # private

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

self.__balance += amount

def get_balance(self):

return self.__balance

acc = BankAccount("John", 1000)
acc.deposit(500)
print(acc.get_balance())
L e
1500
] asualan:

e _ balance 1w attribute private

. ﬂ’mﬂ]”’lﬁﬁagan’mlul% method get_balance() LWatladnwn1sLAAIINANEKEN

| @ @899 3: Product Lag Cart (Composition)
] umL:

B —— + B +
| - name | | - items |
| - price | Fommmmm +
Fommmm - + | +add() |

Python Programming: Advance wih 20



J v A v A
AUINUITDIINTUNLTYU

| +total() |

[ Taa:
class Product:
def __init_ (self, name, price):
self.name = name

self.price = price

class Cart:
def __init_ (self):

self.items =[]

def add(self, product):

self.items.append(product)

def total(self):

return sum(p.price for p in self.items)

cart = Cart()
cart.add(Product("Pen", 10))
cart.add(Product("Notebook", 50))
print("Total:", cart.total())
L e
Total: 60
] asualan:

e &39 Product La?%i1111 Cart

o o composition: Cart {mane Product

o lURAaamat19lUTunTy Python 139 OOP Wiay UML, Was®, uwas asuialan aiud aaatine
14-10:

"] @ae819 4: Shape (Polymorphism)
] umL:
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| Shape |<<abstract>>

| Rectangle || Circle |

+ + + +

| width || radius |
Ihelght |+ ______________ +

import math

class Shape:
def area(self):

raise NotlmplementedError

class Rectangle(Shape):
def __init__ (self, w, h):
selfw = w

selfh =h

def area(self):

return self.w * self.h

class Circle(Shape):
def __init_ (self, r):

selfr=r

def area(self):

return math.pi * self.r * self.r

Python Programming: Advance
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