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Budi hoc s6 2 (Thit 4, 04/06/2025) bao gdm hai noéi dung chinh:

e Phin I: Gidi thiéu mngéon ng@ Python: Céu tric di liéu Python, Function,
Conditions

e Phan II: Khdi niém todn hoc va i¥ng dung thuc té

Phan I: Gigi thiéu ngén ngit Python

1 Ban chat ngén ngit Python
1.1 Ly do hinh thanh va dic diém cta ngén ngit Python

Python 1a mét ngon ngtt lap trinh bac cao (high-level), thong dich (interpreted), da muc dich (general-
purpose) véi ctit phap ro rang va dé doc. Muc tiéu khi tao Python 1a gitip viéc 1ap trinh tré nén dé tiép
can, nhanh chéng, va it 16i hon, nhat 1a véi ngudi méi hoc ho#ic nha nghién ctu.

Pic diém Giai thich
Dé hoc & dé doc Python gan giéng tiéng Anh, dé tiép cdn cho ngudi méi
Thoéng dich Khéng can bién dich trude, chuong trinh duge chay truc tiép

Da mo6 hinh lap trinh  HS trg huéng dbi tugng, lap trinh ham, thi tuc
Kiéu dong Khéng can khai béo kiéu dit liéu khi tao bién
Thu vién phong phti  Cé san rat nhiéu thu vién cho khoa hoc dit liéu, Al, web, automation...

Da nén tang Chay tbt trén Windows, macOS, Linux, va ca dién todn dam may
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1.2 Lich st phat trién cia Python

Hanh Trinh Lich S ciia Python

1980s Guido van Rossum lam viéc tai Centrum Wiskunde & Informatica (CWI),
Ha Lan, bit dau phét trién Python.

1991 Python 0.9.0 ra mét — hd trg exception, function, module.

2000 Python 2.0 ra doi — ho trg garbage collection, Unicode.

2008 Python 3.0 ra ddi — phd v& tuong thich v6i Python 2 nhung cai tién manh
vé cau tric va unicode.

2020 Python 2 chinh thitc ding ho trg.

Hién tai Python 1a mot trong cdc ngdn ngit pho bién nhat thé giéi, dung trong Al,

khoa hoc dw liéu, web, tu dong hoa...

Tén “Python” khong xuit phét tit con rin ma tit chuong trinh hai “Monty Python’s Flying
Circus”.

2 Biéu dién dit lidu trong Python

2.1 Kiéu dit liéu co ban

Kiéu Vi du Mb ta

int x =10 S6 nguyén

float y = 3.14 S6 thuc (dau chdm dong)
bool is_ok = True Boolean (True/False)

str name = "Khoa" Chudi van ban

Véi dit liéu String: Céc ki tu String hay s6 déu duge encode bang UNICODE (vi du: mét gid tri
byte nao dé), nén khi dit liéu truyén qua internet né sé dugc truyen dudi dang nhitng con s6. Khi hién
thi dit liéu cho ngusi dung, gia tri byte sé dudgc dich tré lai dang text.
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10 Boundary

Unicode String Bytes
Database
Python Application File System
Network

Hinh 1: Hinh minh hoa dit li¢u String/Number dugc encode bang UNICODE

2.2 Cau tric dit liéu co ban
 List — Danh sich c6 thé thay ddi, ¢ thit tu, cho phép phan tit tring lip. Bao gdm value (gid tri
trong list) va index (vi tri clia gid tri trong list, bt dau tit 0).

1 fruits = ["apple", "banana", "cherry"]
2 fruits.append("orange")
3

o Tuple - Danh sach khong thay déi (bat bién), c6 thit tu, cho phép phan tit trung lip.

1 coords = (10, 20)

2

e Set — Téap hop khong c6 thit tu, khong cho phép phan ti trung lip.

1 unique_values = {1, 2, 3}

2

« Dict - Tt dién (key-value pairs). Giéng nhu tit dién gom tit va ¥ nghia, dictionary trong Python
gdm key va value. Key la duy nhat, diing dé tra citu nhanh.
— Value c6 thé 13 mot gid tri hodc mot danh sich cac gid tri.
— Key dai dién cho toan bd gia tri chita trong no.
— Khai niém key:value c6 thé hiéu nhu trong mot cudn sich, key 1a tiéu dé trang va value 13
noi dung trang.

1 student = {"name": "Linh", "age": 20}

2
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2.3 Overflow & Underflow

« Overflow (tran sb): xiy ra khi mo6t s6 16n hon giéi han ciia kiéu dit liéu duge khai bao. Tuy
nhién, Python cé thé tu dong diéu chinh céc sb nguyén rat 16n ma khong bi tran, vi du lam tron
vé inf.

« Underflow (duéi sb): xdy ra khi mot s6 nhé hon giéi han ctia kiéu dit liéu duge khai béo, dan
dén gia tri bi ”1am tron vé khong”, gy mat chinh xéc va két qua khéng mong mudn.

# aivietnam # aivietnam

result = le-100 result = lel@@

print(result) print(result)
le-100 le+100

# aivietnam # aivietnam

result = le-1000 result = lelooo

print(result) print(result)
.o inf

Hinh 2: Hinh minh hoa cho Overflow va UnderFlow

2.4 Chu tric dit lidu dic biét

Dang biéu dién Ung dung Vi du

Chuéi JSON Giao tiép web/API {"name": "An", "score": 90}
Pandas DataFrame Phan tich di liéu Bang d liéu dang Excel
Numpy Array X1t Iy s6 hoc ma tran np.array([[1, 2], [3, 411)
Tensor Deep Learning torch.tensor([1.0, 2.0])

3 Function trong Python

3.0.1 Dic diém cnta Function

Ham 13 khéi ma cé thé téi st dung, gitp t6 chitc chuong trinh logic 6 rang, gidm thiéu lip lai, va dé
dang md rong hodc bao tri.

| def ten_ham(tham_so_1, tham_so_2=mac_dinh):

2 """ Function Descriptiomn. """

# Code here
return ket_qua

Code Listing 1: Cau trtc ham trong Python

Luu y dat tén ham: Nén dit tén bt dau bang dong tir thé hién hanh dong ctia ham nhu calculate_loss(),
train_model (), predict_output ().
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Function

Input : _ o
— (Do something with input)

Input: what the function needs to do a task

Output: what comes out of the function

Hinh 3: M6 té ciach Function hoat dong

Ngoai cdc ham minh tu khai bao( User-defined function) thi Python c6 bao gom rat nhiéu cdc ham
c6 san (Build-in function), trong d6 cdc ham lién quan dén nhau thudng dudc goi thong qua thu vién.
Vi du: random , sqrt functions tw thu vién math.

# absolute value of x
# sine of x

import math

+ Iog(x) import math
nl =1
n2 = -2 import math S
print (math. fabs(nl)) =N print (math.sin(x))
(= (o EES (D print (math.log (x)) 0.9092974268256817
1.0 print(math.log (math.e))
2:0 1.3862943611198906

1.0

# exponential of x

import math

® # square root of x # cosine of x
=2

6 print (math.exp(x))

import math import math

x =2

7.38905609893065 x =4
print (math.cos (x))

& print (math.sqrt(x))

2.0 -0.4161468365471424

Hinh 4: Mot s6 Function trong Math Module

3.0.2 Built-in function
Built-in Function (ham tich hgp san) trong Python 14 nhitng hAm da duge dinh nghia s&n bdi ngon
ngit, ngudi dung c6 thé st dung truc tiép ma khoéng can dinh nghia lai hodic import tir thu vién
bén ngoai.
Pic diém

« C6 thé goi truc tiép & bat cit dau trong chuong trinh.

« DPugc t6i uu hod san gitip tang hiéu suat khi thuc thi.

« Bao pht nhiéu chitc ning phd bién nhu: xit 1y dit liéu, todn hoc, kiém tra kiéu, v.v.
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Mot sb ham built-in phd bién

Ham Mo ta

print () In ra man hinh

len() Tra ve do dai ctia chudi, list, tuple, v.v.
type O Tra ve kiéu dit liéu ctia mot ddi tuong

int (), float(), str()

Ep kiéu dit liéu

1
2
3
!

5

2

5

sum() Tinh tong céc phan tit trong iterable
max (), min() Tra ve gia tri 16n nhat, nho nhat
abs () Tra ve gid tri tuyét doi

range () Tao mot day so6

sorted () Tra ve mot list da sap xép

input () Nhan dit liéu dau vao tit ban phim

Vi du minh hoa

numbers = [3, 7, 2, 9]

print ("Sum:", sum(numbers))

print ("Max:", max(numbers))

print ("Data Type:", type(numbers))
print ("Sort:", sorted(numbers))

Tham khao day du

Danh séch day di cdc ham built-in c¢6 thé xem tai tai liéu chinh thitc ctia Python:

e https://docs.python.org/3/library/functions.html

Vi du mé réng

Ban cé thé phan loai cdc ham built-in theo nhém chiic ning:
e Nhém ham todn hoc: abs (), pow(), round ()
e Nhém x1t 1y chudi va list: 1len(), sorted(), reversed()

o Nhém kiém tra kiéu: type (), isinstance ()

o Nhoém chuyén déi kiéu dit liéu: int (), float (), str(), bool()

3.0.3 TUser-defined function

Trong Python, user-defined function 13 ham do ngudi dung dinh nghia nham tai st dung cic doan

ma, gitp chuong trinh to chitc t6t hon, don gidn héa viéc ma rong va bao tri.

Cau tric tong quat cia mot ham

def function_name (parameters):

Do docstring here.

# Code here
return result


https://docs.python.org/3/library/functions.html
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Giai thich ciu tric:
o def: tit khoa dé khai bdo mot ham.

+ function_ name: tén ham, nén diing chit thusng, ddu gach dudi va bit dau bang dong tit (vi du:
calculate_sum).

« parameters: cic tham s truyén vao ham dé xi ly.
« Docstring (dong mé t4 trong didu nhéy ba): mé ta chiic ning ctia ham, gitip ngudi khéac dé hiéu.
« Code xit 1y: ndi dung ciia ham, duge viét cich 1& (indent) bang 4 diu cach.

e return result: trd vé ket qué ctia ham.

Luu y khi xay dung ham
« DPit tén ham: Dung chit thuong, diu gach dudi (_), bat dau bang dong tit dé mo ta hanh dong.
« Thut 1& (indentation): Diing 4 diu cich dé thut 1& phan noi dung trong ham.
e Xic dinh tham sb ddu vao: Dit liéu dau vio gitip ham thuc hién nhiém vu cu thé.
+ Viét chudi méd ta (docstring): Mo ta muc dich va céch st dung ham.
o Gia tri tra vé: Sit dung return dé tra vé két qua xit 1.

Vi du vé ham Python dinh nghia bdi ngudi dung (user-defined function) dé tinh
dién tich hinh tron don vi

Duéi day 1a mot vi du vé ham Python do ngusi dung dinh nghia dé tinh dién tich hinh tron don vi
(unit circle), dong thdi 1ong ghép kién thitc vé gidi han (limit) va tich phan (integration) — nhitng khai
niém todn hoc quan trong trong AI/Machine Learning khi xtt 1y lién tuc hodc t6i uu hoa.

Y tudng toan hoc
Dién tich hinh tron don vi (ban kinh r = 1) la:
A=nr’=n

Dién tich cling ¢6 thé dugc tinh bang tich phan:
1
A= / V1-—22dx
-1

Cong thiic nay xuat phat tit phuong trinh dudng tron:

P24yt =1 = y=+1-22

Khi s6 doan chia (s 14t cit) n — oo, téng dién tich cdc hinh chit nhat nhé tién gan dén dién tich
thuc, thé hién kién thtc limidt (giGi han).
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Ham Python tinh dién tich hinh tréon don vi bing tich phan sb
import math

def compute_unit_circle_area(n=100000):

Calculate the area of the unit circle using the numerical integration method.

n: number of slices (number of small rectangles), the larger the number, the more
accurate the result.
nnn
a, b=-1, 1
dx = (b - a) / n
total_area = 0.0
for i in range(n):
X = a + i *x dx
y = math.sqrt (1l - x**2)
total_area += y * dx
return 2 * total_area
# Call function
print (compute_unit_circle_area()) # Output: 3.14159

Giai thich két qua va tng dung

Khi n dt 16n (vi du 100,000), két qua xap xi 7. Phuong phdp ndy cho ta thiy mdi lién hé gitta hinh
hoc va giai tich, tmg dung trong AI khi can t6i wu ham muc tiéu (loss), hodc xit 1y lién tuc dit liu.

4 Conditions trong Python va Ung dung

4.1 Cau lénh diéu kién (Conditions) trong Python
 Diéu kién kiém tra gid tri Boolean (True hoic False).
e (Cau lénh: if, elif, else.

if condition:

# implement when condition is True
elif another_condition:

# implement when another_condition is True
else:

# implement when all conditions are False

4.2 Ung dung diéu kién trong ham ReLU (Rectified Linear Unit)

ReLU 1 ham kich hoat rat phé bién trong mang neural, dinh nghia:

¢ 0
ReLU(z) = max(0,x) = vonenw>
0 ngudc lai

Céch dung diéu kién trong Python dé dinh nghia ham ReLU:

def relu(x):
if x > 0:
return x
else:
return O
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Y nghia: ReLU gitip mang neural hoc dudc cic diic trung phi tuyén tinh, trénh vin dé gradient
bién mat.

4.3 Ung dung diéu kién trong chatbot

Chatbot thudng can xit Iy nhiéu tinh huéng hoi thoai khac nhau dua trén dieu kién nhén dién tit khoéa,
cau hoi, hay trang thai ngusi ding. Vi du diéu kién kiém tra cau hoéi ngudi ding:

def chatbot_response(user_input):
user_input = user_input.lower ()
if "hello" in user_input or "hi" in user_input:
return "Hello! How can I help you today?"
elif "price" in user_input:
return "Our products range from $10 to $100."
elif "bye" in user_input or "goodbye" in user_input:
return "Goodbye! Have a nice day."
else:
return "Sorry, I didn't understand that. Could you please rephrase?"

Y nghia:
« Diéu kién gitip chatbot dua ra phan hoi phit hop dua trén tit khéa hodc y dinh ngudi dung.

e Tang trai nghiém tuong tac tu nhién va thong minh hon.
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Phan II: Khai niém toan hoc va ting dung thuc té

1 Ham Log

1.1 Tinh chit quan trong ctia ham logarit

1.1.1 Ham don diéu (Monotonic Function)

Ham log 13 mét ham don diéu ting trén mién xac dinh (0, +00). Diéu d6 c6 nghia la:
z1 < x9 = log(x1) < log(z2)

Tinh chit ndy rat quan trong trong Machine Learning vi gitip git nguyén thi ty (ranking) sau khi
ap dung ham log.

1.1.2 Céc tinh chét khéc
Chuyén d6i phép nhan thanh phép cong
log(a - b) = log(a) + log(b)

Ung dung: xtt 1§ cic gid tri rAt nho nhu x4c sudt bang cich chuyén phép nhan thanh phép cong:
log(p1 - p2 ... pn) = log(p1) + log(pz2) + ... + log(pn)
Chuyén d6i phép chia thanh phép trir

log (%) = log(a) — log(b)

Lay thwrta thanh phép nhan
log(a™) = n - log(a)

Ung dung: thuong diing trong t6i wu ham mét méat nhu cross-entropy.

Pao ham ciia ham log

Mién xac dinh cuaa log

Ham log chi xac dinh khi dau vao la sb duong:

x>0

10
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1.2 Vi du tng dung ciia ham Log
1.2.1 Thiét ké ham mét méat (Loss Function)

Ham mat mét (loss function) do ludng su sai léch gitta gia tri du doan va gid tri thuc té. Muc tiéu cia
qué trinh huan luyén mo hinh 1a tim tham s6 dé giadm thiéu ham mat méat. Mot cich hiéu truc quan,

ta c6 khai niém:

1
Surprise(F) = ———
Diéu ndy c6 nghia: sy kién cang it x4y ra (x4c sudt P(F) nhd), thi mitc do "bat ngd” ciia né cang cao.

Dé tién cho viéc tinh toan va xit 1y, ta lay logarit:
log(Surprise( ) = log ( log(P(E))
rpri = — | =
og(Surprise g | 5 B og
Tit d6, ta dan dén khai niém nén tang trong Ly thuyét Théng tin (Information Theory):

Information(z) = —log(P(x)) (1)
Y nghia:
o Néu P(x) nhé (su kién hiém), thi —log(P(z)) 16n: thong tin chita trong su kién d6 nhiéu.
o Néu P(z) gan 1 (su kién chic chin), thi —log(P(x)) gan 0: théng tin thu duge gan nhu khong cé.
Vi du minh hoa:
o Néu P(z) =1 (xdy ra chac chan), thi Information(z) = —log(1) = 0

o Néu P(x) = 0.01, thi Information(x) = —log(0.01) ~ 4.605

1.2.2 Coéng thitc Shannon cho Entropy
Claude Shannon — cha dé ctia 1y thuyét théng tin — dinh nghia entropy 1a ky vong ctia thong tin:
n
H(X)=-> P(x;)log P(x;) (2)
i=1
Trong doé:
« X la bién ngau nhién 16i rac v6i n gid tri kha di.
o P(x;) 1a xéc suat xdy ra ctia su kién x;.
« H(X) do mitc dd bat dinh trung binh ciia X.
Giai thich toan hoc:

o Néu tat ca cac su kién déu cé xac suat bang nhau, entropy dat gid tri 16n nhat = tinh bat dinh
cao nhat.

o Néu mot su kién x4y ra chic chin, entropy bang 0 = khéng c6 gi bat ngd.

Vi du: Vi mot bién nhi phan (nhu tung dong xu):

11
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e Néu P(ngita) = 0.5 va P(sap) = 0.5, thi

H(X)=—(0.510g0.5 +0.510g0.5) = log2 = 1 bit

o Néu P(ngita) = 1, P(sap) = 0, thi

H(X)=—(1-logl+0-log0) =0

Ung dung trong hoc may: Entropy va ham log dugc sit dung trong:
e Cross-Entropy Loss
« KL-Divergence (Do léch gitta hai phan phdi x4c suit)
o Decision Tree (Dya trén thong tin thu duge dé chia nhanh)
1.2.3 Xt ly cac sé rdt nho: Stt dung log dé tranh mét chinh xac
Khi nhan nhiéu x4c suat nhé véi nhau:
V=101 X Vg X 0 X Uy
két qua c6 thé rat nhé dan dén mat do chinh xéc hodc bi lam tron vé 0 trén may tinh.

Giai phap: Tinh log:
logv = logv; + logvs + --- + log v,

Gitp trdnh mat mat do chinh x4c va van git nguyén tht tu so sdnh vi ham log 1a don diéu tang.

2 Ham can bac hai

Ham cin bic hai (y/z) 14 mot cong cu toan hoc quan trong trong nhieu bai todn hoc may, dic biét 1a
khi dénh gid su thay doi tuong d6i, tinh toan khodng cich ho#c xit 1y dit liéu ¢ su chénh léch 16n vé
do 16n.

2.1 Chudn héa anh hudng giita cic vat thé

Khi do luong su thay déi hodc dich chuyén, kich thuée ca vat thé Anh hudng rat 16n dén viéc danh gis
mitc dd quan trong ciia sut thay doi dé. Cu theé:

o Mot vat thé nhé cé chiéu dai khodng 3 cm, néu di chuyén 3cm, thi da dich chuyén 100% kich
thude ban dau.

« Mot vat thé 16n hon nhu chiée 6 t6 dai 3m = 300 em, néu ciing di chuyén 3 ¢m, thi ti 16 thay déi
chi la 1%.

Néu khéng xit 1y, cdc mo hinh sé ddnh gid sai tam quan trong ctia nhitng dich chuyén nay. Khi doé,
can bac hai dong vai tro quan trong trong viéc **gidm &nh hudng qué 16n tit nhitng chénh léch ty 16**.

12
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2.2 Céan bing anh huéng bang cin bac hai
Khi danh gid khoang céch hodc do thay doi, sit dung cin bac hai gitp:
o Gidm tdc dong qud 16n tit cac gid tri 16n (gidng nhu log).
« Lam min su khac biét giita cdc vat thé cé d6 1én chénh léch.
« Gift nguyén tinh chat khong A&m va tang don diéu, gitip dé dién gidi.

Can bac hai thudng xuat hién trong céc cong thitc do khoang céch nhu:

Euclidean Distance: d = \/(xl —22)? 4+ (1 — y2)? (3)

Tic 1 cin bac hai duge ding dé tinh khoang cach thyc té trong khéng gian — mot khai niém
rat quan trong trong:

e Hoc khong giam sat: k-Means, DBSCAN
e Hoc c¢6 giam sat: KNN

o Gidm chiéu dit liéu: PCA, t-SNE

3 Ham mau €*

Ham mi co ban duge dinh nghia nhu sau:

Trong dé:

e € (—00,+00) la tap gid tri dau vao (cé thé am, duong hodc bang 0).

e y=c"c (0,+00) la tap gia tri dau ra luén duong va khong bao gi bang 0.
3.1 Tinh chéit ctia ham e*

o Ham ludén duong: €* > 0 v6i moi x.

Ham don diéu tang: néu z; < 5 thi €™ < 2.

Pao ham ctia ham ma la chinh né: %e” = e’

Khi z =0, ta c¢6 e = 1.

3.2 Ung dung trong hoc may va tri tué nhan tao
Ham e® thudng dugc sit dung trong cic tinh hudng can:

« Chuyén déi céc gia tri thuc (bao gdm ci am) thanh gia tri dwong, dé c6 thé xit Iy nhu xéc
suat hodc trong so.

« Khuéch dai sy khic biét gitta cic gia tri: Gid tri 16n hon sé tao ra e® 16n vugt troi, rat quan
trong khi dua ra quyét dinh trong mo hinh.

13
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Vi du: Ham Softmax — chuan héa xac suat

eri

Softmax(z;) = =5

-
Zj:l e
Ham Softmax c6 cac tinh chat sau:

« Bién ddi mot vector x = [x1, 72, ...,,] thainh mdt vector xc suat: tit ca phan tit déu duong va
téng bang 1.

o Khi z; 16n vugt troi so v6i cac phan tit khéc, thi Softmax(x;) — 1 va cdc phan ti con lai gan nhu
bang 0.

o Ting d6 nhay khi phan loai — gié tri 16n nhat sé chiém wu thé.

Vi du cu thé:
Gia st dau ra mang la:

r=1[12, 0.9, —1.0] = % = [e!?, " 719~ [3.32, 2.46, 0.37]

Khi doé: A
3.32 246 0.37
ft = ~ [0.54, 0.40, 0.
Softmax(x) 515’ 615 615 [0.54, 0.40, 0.06]

Giai thich: Du gid tri ban dau cich biét khéng nhiéu, sau khi qua ham mii va chuan héa, phan tit
16n nhat (1.2) da chiém wu thé 1o rang (54%). Khong diing truc tiép gia tri # dé chuan héa xéc suat 13
Vi

e Viz c6 thé Am nén khong thé ding lam xéc suit (xdc suat khong thé am).
o Téng clia cic x; c¢6 thé khong bang 1, khong ddm bao 14 phan phdi xéc suat.

o Ham mi gitip giit thtt tu va lam tron quyét dinh, thuin tién cho hoc sau (deep learning).

14
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