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Budi hoc 86 3 + 4 (Thit 3 + Thit 4, 17/06/2025 + 18/06/2025) bao gom hai ndi dung chinh:

o Phan I: Khdi niém co bin vé Object-Oriented Programming: Lip trinh
hwéng déi tuong

o Phan II: Cdc tinh chdat co bin trong Object-Oriented Programming

« Phdn III: Ung dung Custom Layer trong PyTorch

Phan I: Khaii niém co ban vé Object-Oriented
Programming: Lap trinh huéng déi tugng

1 Gidi thiéu vé 1ap trinh huéng dbi tuong

Lap trinh huéng d6i tugng (OOP) 1a mot phuong phap lap trinh pho bién, 1dy cdc d6i tuong lam
trung tam dé gidi quyét van dé thuc té. Dé hiéu 16 OOP, ta can nam cic khéi niém co ban nhu
pham vi bién, tritu tugng hoéa, 16p, déi tuong va céc tinh chat dic trung nhu ké thita, da hinh,
dong goéi va truu tuong.

1.1 Buéc dadu cho OOP - Khai niém bién local va global (bién cuc bo
va bién toan cuc)

Pham vi (scope) bién 1 yéu t6 quan trong trong lap trinh, quyét dinh noi moét bién cé thé truy
cap dugc.

1.1.1 Bién cuc bd (Local)

Bién cuc bo chi ton tai va cé thé sit dung trong mot ham hodc phuong thitc cu thé.
Quy tac uu tién (Scope resolution):

Local > Instance > Class > Global (1)

Vi du minh hoa:

class Cat():
age = 1 #Class variabe
def describe(self, age):
print (age, age) # Ouput: 2,2 (both are local variables)
print (self.age) # Output: 1 (class variable)

 cat = Cat()

cat.describe (2)



oA W N =

(S I N O

Al VIETNAM aivietnam.edu.vn

C& hai bién age ¢ lan in dau tién déu 1a bién cuc bd vi Python sé wu tién tim bién cuc bo trudc,
¢ day 1a ddi s6 2 truyen vao age. Vi ta khong dinh nghia self.age, nén khi goi, Python s& tim dén
thit tu tiép theo la bién Class. Chinh vi vy, ta sé& in ra dudc két qua age = 1

1.1.2 Bién toan cuc (Global)

Bién toan cuc dugc khai bdo bén ngoai ham hoac class, stt dung dudc trén toan chuong trinh
nhung nén han ché dé tranh gay khé kiém sodt.
Khéng khuyén khich:

counter = 0 # Global variable

class MyClass:
def increment(self):
global counter
counter += 1

Khuyén khich:

class MyClass:
counter = 0 # Class attribute

def increment (self):
MyClass.counter += 1

2 Dong luc cho su ra dsi caa OOP

Trong thuc té, ching ta luén tim cdch mé hinh héa cac thuc thé thuc té thanh cac ddi tuong sb
héa. T nhu cau quan I va to chiic cac thuc thé nay, lap trinh huéng ddi tuong ra doi dé don
gian hoa va téi uu hoéa viée xay dung phan mém.

Hay tuéng tuong mot thé giéi mang xa hoi, noi mdi ngusi dung chinh 1a mot doi tugng (object).
Nhitng thong tin nhu ngay sinh, giéi tinh, s6 dién thoai... duge xem 1a thudc tinh (attributes)
clia ngudi ding d6. Con cac hanh vi nhu dang bai, thich (like), chia sé (share), binh luan, két
ban... chinh la nhttng phuong thitc (methods) — ttic 14 hanh dong ma dbi tuong d6 6 thé thuc
hlen Day chinh 1 cdch ma lap trinh huéng ddi tuong mo hinh héa va t6 chite cac thuc thé trong
thé gidi sb.

Attributes
Object R
Birthday
Gender
Phone
Email

’@

Y VVVY

Methods

Friends
Post
Message
Like,
comment

YV VY

Social Media User
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Tuong tu:

Gia sit ban 13 mot ngusi quan 1y thu vién. Trong dé, sach va ngusi doc chinh 14 nhitng doi tugng
(objects), con cdc quy trinh nhu mugn séch, tra sach, dang ky thé duge xem 1a phuong thitc
(methods) — titc 1a hanh vi ctia cdc ddi tuong. Dé cé thé quan 1y hidu qué tat ca cdc ddi tuong
va hanh vi trong hé théng thu vién nay, ta can mot cach t6 chitc logic va linh hoat. Chinh ti
nhu cau dé, 1ap trinh hudng doi tugng (OOP) ra doi — nhu mot phuong phap giip mo hinh héa
thé gi6i thuc thanh cdc thanh phan trong phan mém mot cich ré rang va dé md rong.

ﬂ Librarian
Process m

Reader

instance of )

A

A e s e ™

3.1 Class (L3&p)

Class nhu mot ban vé ki thuat hodc template, diing dé dinh nghia thuoc tinh (attributes) va
phuong thitc (methods) ciia cdc dbi tuong.

« Attributes: dinh nghia cic thong tin, dic diém ciing nhu cac thudc tinh ctia Object.

o Method: dinh nghia ciac hanh vi, phuong thitc ciing nhu cac hanh dong thuong c6 ctua
Object



Al VIETNAM aivietnam.edu.vn

3.2 Object (Dbi tugng)

Object 14 mot thuc thé cu thé dude tao ra tit class, chita cic gia tri thudc tinh cu thé va kha
nang thuc hién cac phuong thitc da dinh nghia.

4 Cach tao mot Class

% Syntax for creating a class
class Rectangle:
G int self, my width, my_height):
self.width = my_width
self.height = my_height

Class name Rectangle def calculate_area(self):
self.area = self.width * self.height
return self.area

Attributes .

def calculate_perimeter(self):
return (self.width + self.height) * 2
+ calculate_area( )
Methods t calculate_perimeter
=L P 0 my_rec = Rectangle(4, 7)

print(my_rec.calculate_area())
print(my_rec.calculate_perimeter())

28 Create Object
22

Mot class diagram bao gom: tén class, attributes, va methods. Sau khi khéi tao, ta tao ra mot
object la instance cua class via tao.

Constructor (__init__): dugc dung dé tao va gan gid tri ban dau cho céc thude tinh (attributes)
ciia déi tuong.N6i mot cach don giadn, constructor gibng nhu ban thiét ké ban dau gitp ta xéac
dinh: "Khi tao ra mot dbéi tuong méi, né sé c6 nhitng théng tin gi?”

Self keyword: La tham chiéu dén instance cu thé ciia class.
Vi du:

class Rectangle:
def __init__(self, width, height):
self .width = width
self .height = height

def area(self):
return self.width * self.height

my_rec = Rectangle(4, 7)
print (my_rec.area()) # Output: 28

Ta hinh dung “self” 13 mot ving nhé. Khi 16p dude goi, né tham chiéu dén ving nhé gom céc
thudc tinh. Khi déi sé dude truyeén vao constructor (4 va 7), né duge gan cho cac thudce tinh lan
luot la self.width va self.height, va dudc luu trit tai ving nhé d6. Khi goi my_rec cung véi
method, né tham chiéu dén viing nhé self da dudc gan thudc tinh, va self.area lic nay sé trd
thanh my_rec.area, tit d6 ta tinh dudc dién tich ctia d6i tuong my_rec.

Phuong thitc dac biét: __call__
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Trong Python, __call__ 1a mot phuong thitc dic biét (giong nhu __init__, __str__, v.v.)
duge st dung khi mét déi tuong can hanh xt gibng nhu mét ham. Néu mot 16p dinh nghia
__call__, thi cac instance ctia 16p d6 c¢6 thé duge goi nhu mot ham thue su.

Phuong thitc __call () thuong dugc dung trong ba tinh hudng phd bién:

1. Function factory: Tao ra cdc dbi tuong c6 thé xit 1y logic nhu mot ham.

1 class SayHi:
2 def __init__(self, name):
3 self .name = name

def hello(self):
6 print (f'Hello {self.namel}')

8 def __call__(self, prefix):
9 print (f '{prefix} {self.name}')

11 obj = SayHi("Alice")

12 obj.hello ()
13 obj ("Hi") # __call__ make it becomes a function -+ Output: Hi Alice

2. Stateful function: Ham cé thé ghi nhé trang thai bén trong.
1 class Counter:
2 def __init__(self):
3 self.count = 0
def __call__(self):
6 self.count += 1
7 return self.count
9 counter = Counter ()
11 print (counter()) # 1
12 print (counter ()) # 2
# 3

13 print (counter ())

Mbi lan goi counter () déu ghi nhé trang thai trude dé va cong don lén, khong gidng nhu
cac phuong thitc thong thudng von khong lutu trang thai gitta cdc lan goi.

3. Decorator hoiic Callback handler: (ning cao can tim hi¢u thém).

Phan II: Cac tinh chit co ban trong Object-
Oriented Programming

5 Delegation (Uy quyén)

Delegation (tiy quyéen) trong 14p trinh huéng d6i tugng 1a mot ky thuit trong dé mot doéi tugng
tiy thac trach nhiém thuc hién mét hanh vi cu thé cho mét dbi tuong khac. Thay vi ké thita truc
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tiép hodc xit Iy toan bo logic noi bo, ddi tuong sé goi dén phuong thitc ciia mot thanh phan bén
trong dé thuc hién nhiém vu. K§ thuat nay gitp tach biét trach nhiém gitta céc 16p, dé bao tri
va mé rong hé théng va tang tinh tai st dung ciia ma nguon.
class Date:
def __init__(self, day, month, year):
self.__day = day
self. month = month
self.__year = year

def get_day(self):
return self.__day

def get_month(self):
return self.__month

def get_year(self):
return self.__year

def describe(self):
print (f"Day: {self.get_day()} - Month: {self.get_month()} - Year: {self.
get_year O}")

class Person:
def __init__(self, name, date):
self.__name = name
self.__date_of_birth = date # Delegation: store a Date object

def describe(self):
print (f"Name: {self.__namel}")

self.__date_of_birth.describe() # Delegate to Date

date = Date (18, 6, 2025)
peter = Person("Peter", date)
peter.describe ()

Hay tudng tuong ban mudn “outsource” (thué ngoai) mot cong viée thay vi tu thuc hién — vi du
nhu mé té ngay sinh. Thay vi dé 16p Person tu xit I chi tiét ngay thang nam sinh, ta Gy quyen
cong viéc dé cho 16p Date. Dicéu nay gitip ma nguon gon gang hon va phan tach ro trach nhiém
gitta cac 16p.

6 Inheritance (K& thira)

Inheritance trong l1ap trinh huéng déi tuong OOP 1a mot co ché xay dung class méi dua trén céc
class da c6. Céc class ké thita sé bao gom toan bo cdc attributes va methods tit base class (16p
co s6) hay parent class (16p cha). Sit dung Inheritance sé& gitip cdc nha phét trién tai sit dung
duge céc class da c6, giam thiéu cic duplication (su triing lip) khong can thiét. N6 ciing gidng
nhu viéc thay vi mua thém mot chiée xe méi, thi ta dung lai xe cii ctia bd dé tiét kiém hon.

Trong class diagram, 16p con ké thita tit 16p cha duge biéu thi bang mii tén mau trang. Khi dé
moi thudc tinh chung c6 thé bi lap lai déu nam & 16p cha, con lai céc thudc tinh riéng cho ting
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ddi tuong con sé thuoc riéng ting doi tuong ay.

Person

- name: string |~

...

Access modifiers
- private
+ public

# protected

Vi du minh hoa:

1 class Person:

2 def __init__(self, name):

3 self .name = name

5 class Student (Person):

6 def __init__(self, name,
7 super () . __init__ (name)
8 self.student_id =

10 def introduce(self):

Employee

- annual_salary: double
year_of starting work: int

- insurance_number: string

is-a

relationship

Employee Person

An employee is a person.

student_id):

Person

name: string

Ja
is

Employee

- annual_salary: double
- year_of starting work: int

- Insurance number: siring

# Call parent constructor

student_id

11 print (£"My name is {self.name}, ID: {self.student_idl}")

15 8 = Student ("Alice", "S12345")

14 8.introduce ()

Lép Student ké thita tit Person. Phuong thiic super(). _init__(name) dudc sit dung dé goi
constructor ctia 16p cha vi ta khong mudén viéc khéi tao thudc tinh name lip lai & cd cha va con.
Lép con con c¢6 thém thudc tinh riéng la student_id, va dinh nghia phuong thitc introduce ()

dé hién thi thong tin.

Trong 14p trinh huéng ddi tugng, pham vi truy cdp clia bién (access modifier) anh hudng dén
cach cac 16p con st dung thudc tinh tir 16p cha:

« Bién public gidng nhu tai san cong khai — bat ky ddi tuong nao ciing ¢ thé truy cap

dugc.

« Bién private la thong tin tuyét mét — chi 16p khai bdo né méi c6 quyen truy cip. Lop
con khong thé “doc nhat ky” hay can thiép truc tiép vao nhing gi cha me khéng cho phép.

« Bién protected thi dic biét hon — déy 1a nhiing “di sdn” dugc truyén lai, chi danh cho
céc 16p con va khong ai khac ngoai hé thong ké thira dude phép st dung.

St phan cap nay gitip bao vé dit litu va giit cho hé thong ké thita hoat dong c6 to chiic.
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7 Abstraction (Tritu tugng)

Trong lap trinh huwéng dbi tugng, @abstractmethod dude stt dung trong ké thita nhu mét cam
két hodc mong mudn tit 16p cha danh cho 16p con. Lép cha khai bdo phuong thitc d6 nhung
khong tu trién khai, vi né chi dinh huéng hanh vi mong doi. Viéc hién thuc héa chitc ning duge
giao cho 16p con dam nhan. Tudéng tuong 16p cha nhu cha me dat ra “wéc mudn” — vi du: “Con
can phai biét tu gi6i thiéu ban than”, nhung cha me khong thuc hién thay, ma mong 16p con tu
dinh nghia va thuc hién diéu d6 theo céch riéng.

Vi du minh hoa:

1 from abc import ABC, abstractmethod

3 class Shape (ABC):

A Q@abstractmethod

5 def compute_area(self):
pass

s class Square (Shape):

9 def __init__(self, side):
10 self._ _side = side

12 def compute_area(self):

13 return self._ _side * self._

15 square = Square(5)
16 print (square.compute_area())

o) day 16p Shape () mong mudn céc 16p con cia né déu phai bat budc ¢ phuong thiic tinh dién
tich. Néu khong, chuong trinh sé bao 16i.

8 Encapsulation (Péng goi)

Tinh déng géi gitp thong tin noéi b ctia déi tuong va chi cho phép truy cdp qua phuong thiic
cong khai (public methods). Diéu nay gitip bao vé dit lidu va kiém sodt cach dit liéu bi thay doi.
Vi du minh hoa:

1 class BankAccount:

2 def __init__(self, owner, balance):
self.owner = owner
self.__balance = balance # "__" indicates this is a private attribute

6 def deposit(self, amount):

7 if amount > O:

8 self.__balance += amount

9 print (f"Deposited: {amountl}")

10 else:

11 print ("Invalid deposit amount.")

def withdraw(self, amount):
14 if 0 < amount <= self.__balance:
5 self.__balance -= amount
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16 print (f"Withdrew: {amountl}")
17 else:
18 print ("Invalid or insufficient funds.")

20 def get_balance(self):
21 return self.__balance

23 account = BankAccount ("Alice", 1000)

25 account .deposit (500) # 0K

26 account.withdraw (300) # 0K

27 print (account.get_balance()) # Output: 1200

20 account.__balance = 100000 # Attempt to directly modify the balance (fails
)

30 print (account.get_balance()) # Still 1200 - real balance not affected

9 Polymorphism (Pa hinh)

Tinh da hinh (Polymorphism) trong 1ap trinh huéng déi tugng (OOP) cho phép mot object c6
thé c6 nhic¢u hinh dang va hanh vi khéc nhau.

Tudng tuong ban cé mét chiéc remote dieu khién. Khi ban bam nit “Play”, né cd thé:
« Phét nhac néu dang diéu khién may nghe nhac.
« Phét phim néu dang diéu khién TV.
« Phat bai hoc néu dang diéu khién app hoc online.

Tt ca déu 1a “Play”, nhung mdi thiét bi hiéu va phan hdi khac nhau. D6 chinh 14 ban chit cia
Polymorphism — mot hanh dong, nhiéu cach thuc thi khac nhau tly vao ngit canh.

Polymorphism trong OOP dudgc chia lam hai loai:

« Static Polymorphism (da hinh tinh): 1d co ché dinh nghia lai cdc methods ciing tén,
nhung c¢6 thé khic sb lugng hodc kiéu ctia tham s6. Con goi 1a Method Overloading.

« Dynamic Polymorphism (da hinh dong): 14 co ché dinh nghia lai cdc methods cling
tén, cling tham sb va kiéu tra veé tit 16p cha. Con goi 1& Method Overriding.

Sy khac biét chinh:
o Static Polymorphism: xtt 1y tai thai diém bién dich (compile-time).
« Dynamic Polymorphism: xit Iy tai thdi diém chay (runtime).

Ghi cht quan trong: Python 1a ngon ngit thong dich (runtime-based), khong can khai béo
kiéu bién. Kiéu di liéu duge xdc dinh khi chuong trinh chay, khong phai lic bién dich. Do do,
Python khong c6 static polymorphism nhu Java hoac C++. Moi thit xay ra tai runtime.

Vi du vé da hinh do6ng:
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class Animal:

def speak(self):

return

class Dog(Animal):

"Some sound"

def speak(self):

return "G&au gau"

class Cat(Animal):

def speak(self):

return

animals =

for a in animals:

print (a.speak ())

"Meo meo"

[Dog(), Cat(), Animal ()]

# Vietnamese for

# Vietnamese for

"Woof !'"

"Meow!"

Dt goi cling mdt ham speak() trén danh sdch animals, két qua sé:

e Tra vé "Some sound" ncu la instance ctia Animal

o Tra vé "Gau gau" neu la Dog

o Tri vé "Meo meo" néu la Cat

# Calls speak() appropriate to the actual object type

Python sé xéc dinh phién ban phit hop ciia phuong thitc speak () tai thdi diém chay chuong
trinh (runtime), dua trén kiéu thuc té ctia ddi tugng. DAy chinh 13 method overriding — khi
16p con dinh nghia lai phuong thitc ctia 16p cha véi cing tén va tham s6.

Phan IIT: Ung dung Custom Layer trong PyTorch

Custom Layer in
PyTorch

< Custom ReLLU

Custom class must inherit the Module

init() method: need call the init method of

class

the Module class

forward() method

import torch
import torch.nn as nn

MyReluActiv or {nn.Module):
__init__ (self):

super().__init_ ()

forward(self, x):
return torch.clamp(x, min=0)

ReLU(x) = {2

—_—relu
—— derivative

if x<0
if x>0

Given
torch.clamp(x, min=0) ~ ReLU

data
my_relu

torch.Tensor([1, -2, 3])

MyReluActivation()
output - my_relu(data)
print(output)

tensor([1., @., 3.])

Bién tao ra can phai ké thita 16p Module (16p nay 1a 16p cha c6 san trong PyTorch). VA ta ciing
goi super().__init__ () trong constructor va method forward()
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