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Chuong 1. Thuat toan, chwong trinh va moi truwong 1ap trinh
PythOIl — Chapter 1. Algorithms, programs and the Python environment

Muc tiéu chwong — Chapter objectives

« Phét biéu dinh nghia thudt toan, ndm tinh chét cta thuat toan va biéu dién mot thuat
toan bang ngdn ngit ty nhién, luu d6, mi gia.
State the definition of an algorithm and its five properties, and express an algorithm in
natural language, as a flowchart and in pseudocode.

* Phan biét ngén nglr may, hop nglr, ngdn ngtr bac cao; bién dich va thong dich; néu dac
diém ciia Python.
Distinguish machine language, assembly language and high-level languages, compilation
and interpretation, and name the main features of Python.

* Cai Python va Visual Studio Code, chon trinh thong dich, mé thu muc lam viéc, chay
tép .py trong terminal tich hgp va trong REPL.
Install Python and Visual Studio Code, select an interpreter, open a working folder and run a
.py file in the integrated terminal and in the REPL.

* Viét chuong trinh ding cAu tric tép, chu thich, thut 1é va quy udc PEP 8; nhén di¢n ba
loai 16i: cti phap, lic chay, logic.
Write a program with a correct file structure, comments, indentation and PEP 8 conventions,
and recognise the three kinds of error: syntax, runtime and logic.

« Chay ban 0.1 cta S6 Xu: in 1i chao va sé du cudi thang.
Run version 0.1 of S6 Xu, which prints a greeting and the end-of-month balance.

1.1. Thuat toan — Algorithms

Thuit toan (algorithm) 1a ddy hitu han cac budc, mdi budc dugec mé ta du rd dé thuc
hién may moc, nhan dit liéu vao va cho ra két qua ctia mot bai toan. Ngudi hoic may déu
thuc hién dugc thuat toan. Chwong trinh (program) la thudt todn duogc viét bﬁng mot
ngodn ngir 1ap trinh dé may tinh chay.

An algorithm is a finite sequence of steps, each described precisely enough to be carried out
mechanically, that takes input data and produces the result of a problem. People or machines
can carry out an algorithm. A program is an algorithm written in a programming language so
that a computer can run it.

Cong thirc nau an, quy trinh rat tién & may ATM va cach tinh sé du cudi thang 1a cac
thuat toan. Mot thuat toan ding phai c6 du nam tinh chét trong bang sau.

A recipe, the procedure for withdrawing cash at an ATM and the way to compute an end-of-
month balance are all algorithms. A correct algorithm has the five properties in the table below.
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Tinh chat

Property

Hiru han
Finiteness

Xac dinh

Definiteness

Dung

Correctness

Co dau vao va
daura
Input and output

Hi¢u qua
Effectiveness

N¢i dung

Meaning

Dung sau mot s6 hitu han budc véi
moi dau vao hop 1¢€.

Stops after a finite number of steps for
every valid input.

Mdi budc khong mo hd; cung dau
vao ludn cho ciing két qua.

Every step is unambiguous; the same
input always gives the same result.

Cho két qua dung voi moi dau vao
hop 1¢.

Gives the right result for every valid
input.

Co khong hoac nhiéu dau vao, c6 it
nhat mot dau ra.

Zero or more inputs and at least one
output.

Madi thao tac da don gian dé thuc
hién duogc; thoi gian va bd nhd ¢
miurc chép nhan duoc.

Each operation is simple enough to
perform; time and memory stay
acceptable.

Vi du: thuit toan Euclid tim wéc
chung 16m nhit

Example: Euclid's algorithm for the
greatest common divisor

S6 du ctia phép chia giam dan va
khong 4m nén dén lic bang 0.
The remainder shrinks and is never
negative, so it reaches 0.

Budc "lay s6 du cua a chia b" chi co
mot cach hiéu.

The step "take the remainder of a divided
by b" has one reading.

S6 cudi cung khac 0 chia hét ca hai
s6 ban dau va 1a 16n nhét.

The last non-zero number divides both
original numbers and is the largest such
number.

Vao: hai s6 nguyén duong. Ra: mot
s6 nguyén duong.

In: two positive integers. Out: one
positive integer.

Chi dung phép chia lay du va phép
gan, it budc hon so véi thu tirng udce
s0.

Uses only the remainder operation and
assignment, in fewer steps than trying
every divisor.

Poan mai dudi day cai dat thuat toan Euclid cho hai s6 48 va 18. Vong lap "while" lap lai
khi b khac 0 (chuong 4 giai thich k¥); phép gan "a, b="b, a % b" gan dong thoi hai bién.
MB&i luot in ra gia tri moi dé thdy phan du giam.
The code below implements Euclid's algorithm for 48 and 18. The "while" loop repeats while b is
not 0 (chapter 4 explains it in detail); the assignment "a, b = b, a % b" assigns both variables at
once. Each pass prints the new values so that the shrinking remainder is visible.
a, b = 48, 18
print ("Pau vao:", a, b)
while b != 0:

a, b=Db, a % b

print ("a =", a, "b =", Db)
print ("UCLN =", a)

Két qua chay / Output

Pau vao: 48 18
a =18 b = 12
a=12 b = 6
a=6Db=20

UCLN = 6
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Vong lap chay 3 luot roi dimg khi b bang 0; két qua 1a 6. Phan du 12, 6, 0 giam dan, d6 1a
1y do thuat toan hiru han.

The loop runs 3 times and stops when b becomes 0; the result is 6. The remainders 12, 6, 0
shrink, which is why the algorithm is finite.

Céach kiém mot thuat toan trén gidy 14 1ap bang theo déi bién (trace table): mdi hang ghi
gia tri cac bién sau mot budc. Bang dudi theo ddi thuat toan Euclid va phai tring véi két
qua may in & trén.

A way to check an algorithm on paper is a trace table: each row records the values of the

variables after one step. The table below traces Euclid's algorithm and must agree with what the
machine printed above.

Bude Ghi chua
Step Note

Gié tri ban dau
Initial values

amoi=bcl; bmdi=48 % 18=12

! 1 12 newa =old b; newb =48 % 18 =12
bmoi=18% 12=6
2 12 6 newb=18%12=06
190/ £ — \ N
3 6 0 b méi =12 % 6 = 0, vong lap dung

new b =12 % 6 = 0, the loop stops

Bai toan quen thudc ciia S6 Xu ciing 1a mot thuat toan: lay s6 du dau thang, cong tong
thu, trir tong chi. Ba s6 14y tir dit liéu thang 9/2026 ctia Nguyén Hoang Minh.
A familiar S6 Xu task is also an algorithm: take the opening balance, add total income and

subtract total spending. The three numbers come from the September 2026 data of Nguyén
Hoang Minh.

SO DU DAU THANG = 2 500 000

tong thu = 7 600 000
tong chi = 3_134_000
so du cuoi thang = SO DU DAU THANG + tong thu - tong chi
print ("Sé du cubi thang:", so du cuoi_thang)
Ket qua chay / Qutput
| s6 au cuéi thang: 6966000

Python in s6 nguyén khong c6 ddu phan cach hang nghin (6966000). Chuong 2 day cach
dinh dang thanh 6.966.000.

Python prints an integer without thousands separators (6966000). Chapter 2 shows how to
format it as 6.966.000.

PHAI THUQC / MEMORISE — Thuét todn ¢4 nim tinh chét: hiru han, x4c dinh, dung, c6
dau vao va dau ra, hiéu qua. Chuong trinh 1a thuat toan viét bang ngon ngir lap trinh.

An algorithm has five properties: finiteness, definiteness, correctness, input and output, effectiveness.
A program is an algorithm written in a programming language.
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1.2. Biéu dién thuat toan — Representing algorithms

C6 ba cach biéu dién thuat toan thuong dung: ngon ngit ty nhién, luu d6 (flowchart) va
ma gia (pseudocode). Cting mot thuat toan, moi cach phu hop mot muc dich khac nhau.
Three representations are in common use: natural language, flowcharts and pseudocode. For
the same algorithm, each suits a different purpose.

Céch biéu dién Uu diém Han ché
Representation Strength Weakness
D@ doc v6i moi ngudi, khong can D& mo ho, kho mb ta r& nhanh va
Ngon ngit tw nhién  quy udc. lap.
Natural language Easy for anyone to read, no Easily ambiguous, hard for
conventions needed. branching and repetition.

Théy ngay thir tu cdc bude va cac
Luu d6 nhanh.
Flowchart The order of steps and the branches
show at once.

Ton chd; bai dai vé rdi.
Takes space; long programs become
tangled.

Gan véi chuong trinh, chuyén sang
Ma gia Python gan nhu timg dong.

Pseudocode Close to a program, converts to Python

Khoéng c6 chuan chung, khong
chay duoc.
No common standard, cannot be run.

nearly line by line.
Ngon ngir tu nhién — Natural language
Thuat toan tinh sé du cudi thang ctia SO Xu bang 101, danh s timg budc:
The algorithm for the S6 Xu end-of-month balance, in words and numbered by step:
1. Lay sb du dau thang.
Take the opening balance.
2. Cong tong thu cta thang vao sb du.
Add the month's total income to the balance.
3. Trir tong chi cta thang khoi két qua.
Subtract the month's total spending from the result.
4. Pua két qua ra man hinh roi dimg.

Show the result on screen and stop.

Lwu d6 — Flowchart
Luu do dung cac ky hiéu chuan ndi v6i nhau bang miii tén. Hinh 1.1 liét ké sau ky hiéu
dung trong sach nay.

A flowchart joins standard symbols with arrows. Figure 1.1 lists the six symbols used in this
book.
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o Bit diu / Két thic
Bat dau
Terminator: start or end
Nhap / Xuét dit liéu
Nhap a, b ap ¢
Input or output

Xir 1y, phép gan

tong=a+b
Process or assignment

Diéu kién, ré nhanh
Decision (two exits: yes, no)

Huwéng ciia ludng

Flow direction
Pbiem noi
Connector

Hinh 1.1. Cac ky hiéu chuan cta luu d6
Figure 1.1. Standard flowchart symbols

Quy tic v&: mdi luu d6 c6 ding mot ky hiéu bat dau va mot ky hiéu két thuc; ludng di tir
trén xudng dudi; ky hiéu diéu kién c6 hai 16i ra ghi "dung" va "sai"; hai nhanh phai gip
lai nhau truéc khi két thuc.

Drawing rules: every flowchart has exactly one start and one end symbol; flow runs from top to
bottom; a decision symbol has two exits labelled "yes" and "no"; the two branches must meet
again before the end.

Hinh 1.2 v& lvu d6 ctia mét bai c¢6 r& nhanh: ghi mot khoan chi vao S6 Xu chi khi sé du
du.

Figure 1.2 shows a flowchart with a branch: a spending entry is recorded in S6 Xu only when
the balance is enough.
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‘ Bit diu ’
v
/ Nhap so_du, chi /

ding

so_du=so_du - chi / In: khong du /

v

/ In sé du con lai /
v
‘ Két thic ’

Hinh 1.2. Luu d6: ghi khoan chi néu sb du di
Figure 1.2. Flowchart: record a spending entry if the balance is enough

Ma gia — Pseudocode

Mai gia viét cac budc bang cau 1énh ngan gan véi lap trinh nhung khong theo ca phap cia
ngdn ngit nao. Thut 1& thé hién phan nim trong NEU. M4 gia cta luu d6 ¢ hinh 1.2:
Pseudocode writes the steps as short statements close to programming but not following the
syntax of any language. Indentation shows what lies inside IF. The pseudocode of the flowchart
in figure 1.2:
BAT DAU
NHAP so du, chi
NEU chi <= so du THI
so _du « so_du - chi
IN "P& ghi khodn chi. S6 du con lai:", so du
NGUQC LAI
IN "Khoéng da sb& du."
KET THUC
Chuyén mi gia sang Python: NHAP thanh "input()" kém "int()" dé d6i chudi thanh s6
nguyén, NEU thanh "if", NGUQC LAI thanh "else", ddu « thanh "=". Chay v&i sé du
6.966.000 dong va khoan chi 500.000 dong:

Converting pseudocode to Python: NHAP becomes "input()"” with "int()" turning the text into an
integer, NEU becomes "if", NGUQC LAI becomes "else", and the arrow < becomes "=". Run
with a balance of 6,966,000 dong and a spending entry of 500,000 dong:

Tai liéu nay dugc bién soan boi ddi ngii ctia website: https://globalmarket.vin
Trang 10



Dé cuong on tip Co sd lap trinh / Principles of Programming

so_du = int(input("S6 du hién co6: "))
chi = int (input ("Khoan dinh chi: "))
if chi <= so_du:
so du = so_du - chi
print ("P& ghi khoan chi. $&6 du con lai:", so du)
else:
print ("Khéng du sé du.")

Két qua chay / Output

S6 du hién cé: 6966000
Khodn dinh chi: 500000
Pa ghi khodn chi. S& du con lai: 6466000

Chay lai véi sé du 300.000 dong va khoan chi 450.000 ddng dé di qua nhanh "sai":

Run again with a balance of 300,000 dong and a spending entry of 450,000 dong to take the
"no" branch:

so_du = int (input("sd du hién céd: "))
chi = int (input ("Khoan dinh chi: "))
if chi <= so_du:
so du = so_du - chi
print ("P& ghi khoan chi. $&6 du con lai:", so du)
else:
print ("Khéng du sé du.")

Két qua chay / Output

$6 du hién cé: 300000
Khodn dinh chi: 450000
Khéng du sb du.

Mot bai 1& nhanh khac: tim khoan 16n nhét trong ba khoan chi theo danh myc cta S6 Xu
(nha ¢ 1.800.000, 3n ubng 585.000, hoc tap 449.000). M3 gia:

Another branching task: find the largest of three spending categories of So Xu (housing
1,800,000, food 585,000, study 449,000). Pseudocode:

BAT PAU
lon nhat < nha o
NEU an uong > lon nhat THI lon nhat « an_uong
NEU hoc _tap > lon nhat THI lon nhat « hoc_ tap
IN lon nhat

KET THUC

nha o = 1 800 000
an_uong = 585 000
hoc tap = 449 000
lon nhat = nha o
if an uong > lon nhat:
lon nhat = an uong
if hoc tap > lon nhat:
lon nhat = hoc tap
print ("Khodn chi 1én nhét:", lon nhat)

Két qua chay / Output

| Khoan chi 16n nh&t: 1800000

PHAI THUQC / MEMORISE — Luu dd: hinh bau duc cho bét dau va két thiic, hinh binh
hanh cho nhap va xuat, hinh chit nhat cho xtr 1y, hinh thoi cho diéu kién. Ma gia viét bang cau
1énh ngan, thut 1& cho khéi 1énh, khong c6 ct phap chuin.

Flowchart: an oval for start and end, a parallelogram for input and output, a rectangle for
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processing, a diamond for a decision. Pseudocode uses short statements, indents blocks and has no
standard syntax.

1.3. Ngon ngir 1ap trinh va cach thuc thi chwong trinh — Programming languages

and how programs run

Bo xtr ly chi thyc hién dugc 1énh dang nhi phan. Ngon ngit 1ap trinh chia theo mic do
gan véi may hay gan véi nguoi thanh ba nhom.

A processor can only carry out instructions in binary form. Programming languages fall into
three groups, by how close they are to the machine or to the person.

Nhém Pic diém Vi du Uu diém va han ché
Group Characteristics Example Strength and weakness
Ma Iénh nhi phan ~ Chay nhanh nhét nhung
Ngon ngir DiaybitOva 1 mabyxirly  ciatimgdongbd  gan nhu khong doc ndi
may thuc hién truc tiep. xur ly. va gén vo1 mot loai may.
Machine Strings of 0 and 1 bits that the  Binary opcodes of Fastest to run but almost
language processor executes directly. each processor unreadable and tied to one
family. machine type.
Dung tén goi nhé thay cho . A A .2 A
- gh . h% T & z j Lénh cong thanh biéu khién dugc phan
ma nhi phan; moi 1énh Gn ., p " B T
- o P T & ghi c6 dang ADD  cung nhung dai, khé bao
Hop ngir vGi mot 1énh may. .
Assemb] U ) o AX, BX. tri.
languag); ;ZS mnemo;zc nam;s ;ntp ace[ A register addition Controls the hardware but
in N atemen . .
“ e ea.c s looks like ADD AX, is long and hard to
matches one machine L
. ) BX. maintain.
instruction.
Gan ngdn ngit con n uoi, 2 N
o & g n g , Viét nhanh, dé doc, chay
khong phu thudc loai may; n A
A ~ NS 1A trén nhicu may; can
Ngoén ngir mot cau 1énh Gmg véi nhiéu ) .
bic cao lénh ma chuong trinh dich.
- - Y- Python, C, Java. Quick to write, easy to
High-level Close to human language,
) _ i read, runs on many
language independent of machine type;

one statement matches many
machine instructions.

machines; needs a
translator.

May chi hiéu ma may nén ma nguén bac cao phai dugc dich. Co6 hai cach dich: bién dich
(compile) dich toan bd chuong trinh thanh tép thuc thi réi moi chay; théng dich
(interpret) dich va thuc hién chuong trinh mdi lan chay. Hinh 1.3 so sanh hai duong di.

The machine understands only machine code, so high-level source code has to be translated.
There are two ways: compiling translates the whole program into an executable file before it

runs, interpreting translates and executes the program every time it runs. Figure 1.3 compares
the two paths.
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Bién dich (vi du ngén ngir C)

Ma nguén .| Trinh bién dich | Tép thue thi Ch
(source code) v (compiler) v (ma may) ay
Théng dich (Python)
Mi ngudn .py - Bién dich sang May ao Python % .
(source code) v bytecode chay bytecode Ket qua

Bién dich xong mai chay, mot lan cho ca chwong trinh

Trinh thong dich dich va thue hién méi lan chay tép .py

Hinh 1.3. Bién dich va thong dich

Tiéu chi
Criterion

Figure 1.3. Compiling and interpreting

Bién dich

Compiling

Thong dich

Interpreting

Thoi diém dich
When translation
happens

San pham
Product

Phat hién 16i
Finding errors

Tbe 3o
Speed

Stra va chay lai
Edit and rerun

Mot lan, trudce khi chay.
Once, before running.

Tép thuc thi ma may.
An executable machine-code file.

Li ct phap bao trude khi chay.

Syntax errors reported before
running.

Thuong nhanh hon.
Usually faster.

Phai dich lai sau moi lan stra.
Must recompile after each edit.

Mbi lan chay chuong trinh.
Each time the program runs.

Khong tao tép thuc thi riéng; két
qua hién ngay.

No separate executable, the result
appears at once.

Ldi cti phap béo khi trinh dich doc
t6i dong 16i; 16i luc chay béo &
dong gay ra.

Syntax errors are reported as the
interpreter reads the faulty line;
runtime errors at the line that causes
them.

Thuong cham hon.
Usually slower.

Stra xong chay ngay.
Run straight after editing.

Ban Python thong dung nhat (CPython) lam hai viéc: bién dich mi ngudn sang bytecode
(ma trung gian, lvu trong thu muc " pycache "), r6i mdy ao Python chay bytecode do.
Nguoi dung khong phai bién dich riéng nén Python dugc xép vao nhém ngdn ngir thong
dich.

The most common Python implementation (CPython) does two things: it compiles source code to
bytecode (an intermediate code stored in the " pycache " folder), then the Python virtual
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machine runs that bytecode. The user never compiles separately, so Python is classed as an
interpreted language.

1.4. Pac diém ciia Python — Features of Python

« Ci phap ngin: mot viéc thudng can it dong hon so véi nhiéu ngon ngir khac, khong
can diu cham phay cubi dong.
Short syntax: a task often needs fewer lines than in many other languages, and no semicolon
is needed at the end of a line.

« Thut 12 1a ct phap: cic dong cung khdi 1énh phai thut 1 bang nhau; khong c6 cap
ngoic nhon bao khoi.
Indentation is syntax: the lines of one block must be indented equally, there are no curly
braces around blocks.

« Kiéu ddng: bién khong khai bao kiéu, kiéu thudc vé gia tri dang gan cho bién.
Dynamic typing: variables are not declared with a type; the type belongs to the value
currently assigned.

* Thu vién chuén rong: c6 sin module cho toan, ngdy gio, tép, CSV, JSON ma khong
can cai thém.
A wide standard library: modules for maths, dates, files, CSV and JSON come ready, with
nothing to install.
« Chay trén nhiéu h¢ diéu hanh: cing mot tép .py chay trén Windows, macOS, Linux.
Cross-platform: the same .py file runs on Windows, macOS and Linux.
« M4 ngudn mé, mién phi: tai tir trang python.org.
Open source and free: downloadable from python.org.
Poan mé sau minh hoa kiéu dong: cung mot bién nhéan gia tri s6 roi gia tri chudi, khong
can khai bao lai.
The following code shows dynamic typing: the same variable receives a number and then a

string, with no new declaration.
gia tri = 2 500 000
print (gia tri)

gia tri = "hai triéu rud&i"
print (gia tri)

Két qua chay / Output

2500000
hai triéu ruoi

Python dugc dung nhiéu trong phan tich dir li¢u, tu dong hoa va cong nghé tai chinh, nén
nhom nganh nay chon lam ngoén nglr nhap mon. Moi vi du trong sach dung Python 3.10
tr¢ 1én.

Python is widely used in data analysis, automation and financial technology, which is why this
field takes it as the introductory language. Every example in this book uses Python 3.10 or later.
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1.5. Cai dat Python va Visual Studio Code — Installing Python and Visual Studio
Code

Cac bwérce cai dat — Installation steps

A

1. Tai ban cai Python 3 tir python.org. Trén Windows, danh diu 6 "Add python.exe to
PATH" & man hinh dau cta bd cai dé g0 duogc 1énh Python tir terminal.
Download the Python 3 installer from python.org. On Windows, tick "Add python.exe to
PATH" on the first screen of the installer so that the Python command works from a
terminal.

2. Mé terminal va kiém tra ban cai (bang bén dudi); 1énh in ra sb phién ban la dat.
Open a terminal and check the installation (table below); a command that prints a version
number means success.

3. Tai Visual Studio Code (VS Code) tir code.visualstudio.com va cai dat.
Download Visual Studio Code (VS Code) from code.visualstudio.com and install it.

4. M6 VS Code, vao ngin Extensions (biéu tuong bon 6 vudng & thanh bén trai), im
"Python" ctia Microsoft roi chon Install.
Open VS Code, go to the Extensions view (the four-squares icon on the left bar), search for
the Microsoft "Python" extension and choose Install.

5. Chon trinh thong dich: m¢ Command Palette (Ctrl+Shift+P, trén macOS la
Cmd+Shift+P), g& "Python: Select Interpreter” réi chon ban Python 3 dé cai. Tén ban
chon hién & goc phai thanh trang thai.

Select the interpreter: open the Command Palette (Ctrl+Shift+P, Cmd+Shift+P on macOS),
type "Python: Select Interpreter"” and pick the Python 3 you installed. The chosen version
appears at the right of the status bar.

H¢ diéu hanh Kiém tra phién ban Chay tép chao.py
Operating system Check the version Run chao.py

Windows py --version py chao.py

macOS, Linux python3 --version python3 chao.py

Chuong trinh c6 thé kiém tra phién ban ngay tir ma. Piéu kién bén dudi so phién ban
dang chay v&i 3.10, mbc can cho cau 1énh "match-case" & chuong 3.

A program can check the version itself. The condition below compares the running version with
3.10, the minimum needed for the "match-case" statement in chapter 3.

import sys
print (sys.version info >= (3, 10))

Két qua chay / Output

| True

Két qua True nghia 13 ban Python dang chay tir 3.10 tr& 1én. Két qua False nghia 1a can
cai ban méi hon.

The result True means the running Python is 3.10 or later. The result False means a newer
version must be installed.
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1.6. Solution, project va thw muc lam viéc trong VS Code — Solution, project
and the working folder in VS Code

Chuong trinh ddo tao ding thuat ngit ctia Visual Studio: mot solution gdm nhiéu project,
mdi project gdm cac tép ma ngudn. VS Code khong co hai khai niém nay; nd lam viéc

v6i thu muc. Bang sau cho biét twong tmg.

The curriculum uses Visual Studio terms: a solution holds several projects, and each project
holds source files. VS Code has neither concept; it works with folders. The table gives the

COI"I”@SpOI’ld@I’lC@.

Khai niém quen

dung

Familiar concept

Solution

Project

Tép ma ngudn
Source file

Dung (build) roi
chay
Build then run

Gd 16i (debug)
Debug

struct

Twong ung trong Python va VS Code

Counterpart in Python and VS Code

Workspace: thu myc mé bang File >
Open Folder, hoac tép .code-workspace

gom nhiéu thu muc.

Workspace: a folder opened with File > Open
Folder, or a .code-workspace file that groups

several folders.

Thu muc du an: mét thu muc con chira

cac tép .py cua mot ing dung.

Project folder: a subfolder holding the .py
files of one application.

Tép co6 duodi .py.
A file ending in .py.

Khong c6 budc dung riéng; chay thing

tep .py.
No separate build step; run the .py file
directly.

Run and Debug trong VS Code, phim F5.

Run and Debug in VS Code, key F5.

dict, namedtuple hoac dataclass.
dict, namedtuple or dataclass.

Ghi chu
Note

Vi du: thu muc
"CoSoLapTrinh" chira moi
bai ctia hoc phén.

Example: the folder
"CoSoLapTrinh" holds all work
of the course.

Vi du: thu muc con "so_xu"
chura tép "so_xu.py".
Example: the subfolder "so_xu"
holds the file "so_xu.py".

Tén tép viét thuong, ndi bang
dau gach dudi.

File names in lower case joined
with underscores.

Nut Run Python File hodc
1énh trong terminal.

The Run Python File button or a
terminal command.

Chuong 9 huéng dan diém
dung.
Chapter 9 covers breakpoints.

Chuong 8.
Chapter 8.

Cay thu myc sau la cach td chuc dé nghi cho cé hoc phﬁn; cot trai la thu muc lam viéc,
cac thu muc con la project:

The folder tree below is the suggested layout for the whole course, the top folder is the working
folder and the subfolders are projects:
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CoSoLapTrinh/ (workspace: md bdng Open Folder)
chuong01/ (project: bai tdp chuong 1)
chao.py
bai tap 1.py
so_xu/ (project: tng dung S& Xu)
SO_XU.py

M¢é thw muc lam viéc va terminal tich hop — Opening the working folder and the
integrated terminal

1. Tao thu muc "CoSoLapTrinh" bang trinh quan 1y tép ctia hé diéu hanh.
Create the folder "CoSoLapTrinh" with the operating system's file manager.

2. Trong VS Code chon File > Open Folder roi chon thu muc vira tao; chon Yes khi VS
Code hoi ¢6 tin cay tac gia cua thu muc.
In VS Code choose File > Open Folder and select that folder, answer Yes when VS Code
asks whether you trust the authors of the folder.

3. Trong ngan Explorer, dung biéu tugng New File dé tao tép "chao.py".
In the Explorer view, use the New File icon to create the file "chao.py".

4. M6 terminal tich hop bang Terminal > New Terminal. Terminal m¢ san dung thu
muc 1am viéc nén gd dugc 1énh chay tép ma khong can d6i thu muc.
Open the integrated terminal with Terminal > New Terminal. It opens in the working folder,
so a command to run a file can be typed without changing folder.

1.7. Chay chwong trinh: tép .py va REPL — Running programs: .py files and the
REPL

C6 hai cach chay Python. Cach thir nhat 13 viét 1énh vao tép .py roi chay ca tép. Chuong
trinh dau tién, lwu thanh "chao.py":

There are two ways to run Python. The first is to write statements in a .py file and run the whole
file. The first program, saved as "chao.py":

print ("Xin chao, S& Xu!")
print ("Sé du dau thang:", 2 500 000)

Két qua chay / Output

Xin chao, S& Xu!
S6 du ddu théang: 2500000

Chay bang mdt trong ba cach: gd 1énh trong terminal tich hop (bang & muc 1.5); bdm nit
hinh tam gidc Run Python File & goc phai trén ctia ctra s6 soan thao; hodc nhan Ctrl+F5
dé chay khong g& 1i. Lénh trong terminal, chay & thu muc chta tép:

Run it in one of three ways: type the command in the integrated terminal (table in section 1.5);

click the triangle Run Python File button at the top right of the editor; or press Ctrl+F5 to run
without debugging. The terminal command, run in the folder that holds the file:

| python3 chao.py

Céch thtr hai la REPL (Read—Evaluate—Print Loop): gd python3 (Windows: py) khong
kém tén t&p dé vao ché do tuong tac, diu nhic ">>>" xuit hién; mdi lénh g0 xong duoc
thuc hién ngay va gia tri caa biéu thirc duoc in lai. Thoat bang "exit()". Ban ghi mot
phién REPL, cac gia tri bén dudi do Python tinh khi dung sach:
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The second way is the REPL (Read—Evaluate—Print Loop): type python3 (Windows: py) without
a file name to enter interactive mode, where the ">>>" prompt appears, each statement runs as
soon as it is typed and the value of an expression is printed back. Leave with "exit()". A recorded
REPL session, with the values below computed by Python when the book was built:

>>> so_du = 2_500_000
>>> so du + 7_600_000 - 3 134 000
6966000

>>> 7 // 2

3

>>> 7 % 2

1

>>> len('Sd Xu')

5

>>> 'S8' + ' Xu'

'Sé6 Xu'

Tiéu chi
Criterion

REPL

Chuong trinh hoan chinh, chay lai Thtr nhanh mot bi€u thirc hay mot

Dung khi PO 1énh.
nhiéu lan. ] ,
Use for . Trying one expression or statement
Complete programs run many times. .
quickly.
- - s Dong REPL la mat 1énh d g.
Luu ma Ma dugc luu trong tép. g j g
) ) . Closing the REPL loses the statements
Keeping code The code is saved in the file.
typed.
In gia tri Phai goi print() méi thiy gia tri. Biéu thirc ty duoc in lai.
Printing values print() must be called to see a value. An expression is echoed automatically.

Lénh terminal thwong dung — Common terminal commands

Terminal chi chay duoc tép khi dang dtng ding thu muc. Bon 1énh sau du dé di chuyén
va kiém tra vi tri.

The terminal can run a file only from the right folder. The four commands below are enough to
move around and check the location.

Viéc can lam

macOS, Linux Windows (Command
Task Promnt)

Xem thu muc hién tai

Show the current folder pwd cd
Liét ké t&p trong thu muc s dir
List the files in the folder
Vao thu muc con

j h 01 dch 01
Enter a subfolder cd chuong c¢ chuong
Len mot cap cd .. cd ..

Go up one level
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Phim tit hay ding trong VS Code — Useful VS Code shortcuts

Viéc can lam . .
: Windows, Linux macOS
Task

Mo Command Palette

+Shift+ +Shift+

Open the Command Palette Ctrl+Shift-+P Cmnd-+Shift+P
Luu tép

; + +
Save the file Ctrl+S Cmd+S
Chay @ong g9 101, Ctrl+F5 Control+F5
Run without debugging
Bat hoac tat chu thich cho dong qang chon Ctrlt/ Crmd-/
Toggle a comment on the selected lines
Thyt 1€ hodc 1ui 1€ dong dang chon Tab, Shift+Tab Tab, Shift+Tab

Indent or outdent the selected lines

Vong lam viéc thong thuong gém bdn viée lap lai: viét vai dong, luu tép, chay, doc két
qua hodc thong bao 15i rdi sira. Chay sau mdi vai dong thay vi viét ca chuong trinh méi
chay, vi khi c6 13i thi chi phai tim trong vai dong vira viét.

The usual working cycle has four repeated actions: write a few lines, save the file, run it, read
the result or the error message and fix. Run after every few lines instead of writing the whole
program first, because when an error appears it has to be searched for only in the few lines just
written.

Vi DU / EXAMPLE — Quy trinh mot bai thyc hanh: tao tép bai_tap 1.py trong thu muc
chuong01; viét phﬁn nhép; chay thir vdi mét bd s6; viét phé‘ln tinh; chay lai; viét phﬁn in; chay
v6i s6 tinh tay dé dbi chiéu.

The routine for one exercise: create bai_tap 1.py in the folder chuong01; write the input part; run it
with one set of numbers, write the calculation; run again, write the output; run with hand-calculated
numbers to compare.

1.8. Céu tric tép chwong trinh, cha thich, thut 18 va PEP 8 — File structure,

comments, indentation and PEP 8

Python thuc hi¢n 1€nh theo thu tu tr trén xuéng dudi, mdi 1énh mot dong. Mot tép
chuong trinh gon thuong theo thir ty: dong mé ta dau tép, cac 1énh "import", cac hang,
dinh nghia ham (tir chuwong 5), roi phan chay chinh.

Python executes statements from top to bottom, one per line. A tidy program file usually follows
this order: a description at the top, the "import" statements, constants, function definitions (from
chapter 5), then the main part.

Thi ty chay 1a thtr tr dong trong tép. Poi chd hai dong thi két qua in ra doi theo, va néu
dong dung bién dimg trudc dong gan bién thi Python bao NameError.

The running order is the order of lines in the file. Swapping two lines swaps the printed output,
and if a line that uses a variable comes before the line that assigns it, Python raises NameError.
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print ("Budc 1: doc dir 1iéu")
print ("Bubdc 2: tinh toan")
print ("Budc 3: in k&t qua")

Két qua chay / Output

Budc 1: doc dir liéu
Budc 2: tinh toéan
Budc 3: in k&t qua

print("Sé du:", so_du)
so du = 6 966 000

Két qua chay / Output

Traceback (most recent call last):
File "chuong trinh.py", line 1, in <module>
print("Sé du:", so_du)

AAAAAN

NameError: name 'so du' is not defined

Chu thich — Comments

Chii thich (comment) bit dau bang dau "#" va kéo dai dén hét dong; Python bo qua.
Dong md ta dau tép dit trong ba ddu nhay kép (docstring ctia module). Chu thich giai
thich 1y do, khong nhic lai diéu ma da noi 15.

A comment starts with "#" and runs to the end of the line; Python ignores it. The description at
the top of a file goes between triple double quotes (the module docstring). A comment explains
the reason and does not repeat what the code already says.

"mvsd Xu 0.1 - tinh sé du cubi thang."""

# D& liéu thang 9/2026

SO DU DAU THANG = 2 500 000 # ddéng, ngay 01/9/2026

tong thu = 7 600 000

# print ("dong nay bi Python bd qua")

tong chi = 3 134 000
print (SO DU DAU THANG + tong thu - tong chi)

Két qua chay / Output

| 6966000

Thut 18 — Indentation
Sau dau hai cham & cudi lénh "if", "for", "while", "def", cac dong thudc khdi 1énh thut
vao cung mdt mirc, quy udc bon dau cach. Dong trd lai 1€ cli nam ngoai khoi. Trong doan
sau, 1énh "print" cudi ciing nam ngoai khéi "if" nén ludn chay:
After the colon at the end of an "if", "for", "while" or "def" line, the lines of the block are
indented to the same level, by convention four spaces. A line back at the old margin is outside
the block. In the following code the last "print" is outside the "if" block and therefore always
runs:

so_du = 800 000

khoan chi = 350 000

if khoan chi <= so du:

so_du = so_du - khoan chi

print ("ba chi", khoan chi)
print("Sé du:", so_du)
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Két qua chay / Output

Pa chi 350000
S6 du: 450000

Thut 18 sai 13 16i ct phap. Khéi sau ddu hai chdm thiéu dong thut vao:
Wrong indentation is a syntax error. The block after the colon has no indented line:

so du = 800 000
if so du > 0:
print ("Con tién")

Ket qua chay / Output
File "chuong trinh.py", line 3

print ("Con tién")

AAAAA

IndentationError: expected an indented block after 'if' statement on line 2

Dong thut vao khi khéng c6 1énh mo khdi ciing bi tir chdi:
An indented line with no statement opening a block is also rejected.:

so_du = 800_000
print (so_du)

Ket qua chay / Output
File "chuong trinh.py", line 2

print (so_du)
IndentationError: unexpected indent

PEP8 — PEPS

PEP 8 13 huéng din phong cach viét ma Python do cong ddng Python soan. Mi sai PEP
8 van chay, nhung khé doc va kho bao tri. Bang sau tom tit cic quy tic dung trong sach.

PEP 8 is the style guide for Python code written by the Python community. Code that breaks
PEP 8 still runs, but it is harder to read and maintain. The table summarises the rules used in

this book.

N¢i dung Vi du dung

Topic Good example

Chir thudng, cac tir ndi bang dau gach
dudi (snake case).
Lower case, words joined by underscores

Tén bién, ham
Variable and so_du_cuoi_thang

function names
(snake_case).

< ~ A+ 1w A h re )
Hang Chir hoa, n(.n.bang dau gach dudi SO DU DAU THANG
Constants Upper case joined by underscores. - - -
Thut 1& Bon dau cach mdi mirc, khong tron tab. fa> b
Indentation Four spaces per level, no mixed tabs. ’

Tbi da 79 ky tu; dong dai ngat trong cap
Do dai dong ngoac.
Line length At most 79 characters, break long lines
inside brackets.

tong=(a+b+c)
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N¢i dung Vi du dung

Topic Good example

Mot dau cach hai bén toan tir va sau dau

Khoang trin hay.
g trang phay . tong=a+b
Spaces One space around operators and after
commas.
Mot 1énh mot

Khong nbi nhiéu 1énh bang ddu cham
phay. a=1

Do not join statements with semicolons.

dong
One statement per
line
Hai doan dudi cung lam mdt vi¢c. Poan dau chay dugc nhung vi pham PEP 8 ¢ tén,
khoang trang va ddu chdm phay; doan sau sira theo PEP 8.
The two snippets below do the same thing. The first runs but breaks PEP 8 in names, spacing
and semicolons, the second follows PEP 8.

SoDuDau=2500000; TongThu=7600000
print (SoDuDau+TongThu)

Ket qua chay / Output
| 10100000
so du dau = 2 500 000

tong thu = 7 600 000
print (so du dau + tong thu)

Két qua chay / Output
| 10100000

Biéu thuc dai duoc ngit dong bén trong cip ngodc, dong tiép theo thut vao thang hang
v6i phan mo dau:

A long expression is broken inside brackets, with the next line aligned with the start of the
expression:

chi nha an di lai = (1 800 000 + 45 000 + 230 000 + 310 000
+ 120 000)
print (chi nha an di lai)

Két qua chay / Output

| 2505000

PHAI THUQC / MEMORISE — Ch thich bit dau bang "#". Khéi 1énh thyt 1& bon diu
cach sau d4u hai cham. PEP 8: tén bién snake case, hang CHU HOA, dong khong qua 79 ky
tu.

A comment starts with "#". A block is indented four spaces after the colon. PEP §8: snake case
variable names, UPPER _CASE constants, lines of at most 79 characters.

1.9. Ba loai 1i: cii phap, lic chay, logic — Three kinds of error: syntax, runtime,
logic

Ldi trong chuong trinh chia thanh ba loai, khac nhau & thoi diém phat hién va ¢ dau hiéu.
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Errors in a program fall into three kinds, which differ in when they are found and how they
show.

Loai 16i Phat hién khi nao | DAu hi¢u Ciach tim va sira
Kind of error When it is found Sign How to find and fix
Chuong trinh khong chay;
Trudc khi chay dong  bao SyntaxError hoac
nao, khi Python doc  IndentationError kém sb Doc dong dugc bao va
Lbi ca phap tép. dong. dong ngay trudc no.
Syntax error Before any line runs, The program does not run; Read the reported line and
as Python reads the SyntaxError or the line just before it.
file. IndentationError with a line
number.

Poc dong cuoi cua
traceback dé biét loai 101,

Trong lac chay, tai Chuong trinh dung giira 2
SN . S dong trén dé bibt vi tri.

Ldi luc chay  1énh gay 16i. chung va in traceback. )
. . . . Read the last line of the
Runtime error  While running, at the The program stops midway .
. traceback for the kind of
faulty statement. and prints a traceback. :

error, the lines above for
the place.

So két qua véi sd tinh
tay, thém lénh print dé

Khong tu phat hién Chuong trinh chay xong > _
xem bién trung gian.

Lbi logic duoc. nhung két qua sai. - o
Logic error Not detected The program finishes but the omp ar.e with a a’_1
. . calculation, add print calls
automatically. result is wrong.

to see intermediate
variables.

L&i ct phap — Syntax errors

Thiéu dau ngodc déng & dong 2 1am Python khong doc ndi chuong trinh. Thong béo chi
ra du ngodc md chua duoc dong:

A missing closing bracket on line 2 stops Python from reading the program. The message points

at the bracket that was never closed.:

tong thu = 7 600 000
print ("Téng thu:", tong thu
print ("Xong")

Két qua chay / Output

File "chuong trinh.py", line 2
print ("Téng thu:", tong thu

SyntaxError: ' (' was never closed

L&i lic chay — Runtime errors

C phap ding nén chuong trinh bat dau chay, nhung phép chia cho 0 lam né ding ¢ dong
3:

The syntax is correct, so the program starts, but division by zero stops it at line 3:
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tong chi = 3 134 000
so_ngay = 0
print (tong chi / so_ngay)

Két qua chay / Output

Traceback (most recent call last):
File "chuong trinh.py", line 3, in <module>
print (tong chi / so_ngay)

A

ZeroDivisionError: division by zero

Lbi logic — Logic errors

Dong 4 cong tong chi thay vi trir. Python khong bao gi vi phép cong hop 18; chi nguoi
doc két qua méi phat hién s du sai:

Line 4 adds total spending instead of subtracting it. Python reports nothing because addition is

valid; only a reader who checks the result notices the wrong balance:

SO DU DAU THANG = 2 500 000

tong thu = 7 600 000

tong chi = 3 134 000

so_du cuoi thang = SO DU DAU THANG + tong thu + tong chi
print ("Sé du cubdi thang:", so _du cuoi thang)

Ket qua chay / Output
| s6 au cuéi thang: 13234000

Két qua 13234000 16n hon ca tong so tién cé trong thang, trong khi s tinh tay & muc 1.1
1 6966000. Stra ddu "+" thanh "-" & dong 4 sé ra dung.

The result 13234000 is larger than all the money available in the month, while the hand-
calculated figure in section 1.1 is 6966000. Changing "+" to "-" on line 4 gives the right value.

Poc thong bao 16i — Reading an error message

Khi 16i lic chay xay ra, Python in traceback: cac dong cho biét 16i nam & tép ndo, dong
nao, 1énh nao, roi dong cudi ghi tén loai 18i kém 10i giai thich. Poc tir dudi 1én:

When a runtime error occurs Python prints a traceback: lines that say which file, which line and

which statement the error is in, then a last line with the name of the error and an explanation.
Read from the bottom up:

1. Dong cudi: tén loai 16i (vi du ZeroDivisionError) va 1y do (division by zero).
Last line: the name of the error (for example ZeroDivisionError) and the reason (division by
zero).

2. Dong bat dau bang File: sé dong cua 1énh gay 15i trong tép.
The line starting with File: the line number of the statement that caused the error.
3. Dong ma dugc in lai bén dudi: 1€nh cu thé can xem; kiém gia tri cac bién trong 1énh
do.
The source line echoed below it: the exact statement to examine; check the values of the
variables in it.
Véi 18i logic khong co traceback, cach don gian nhat 13 in cac bién trung gian rdi so voi
s tinh tay. Dudi ddy in ting budc ctia phép tinh sé du dé thay budc nao sai:
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With a logic error there is no traceback, so the simplest way is to print intermediate variables
and compare them with the hand calculation. The code below prints each step of the balance
calculation to show which step is wrong:

SO DU DAU THANG = 2 500 000

tong thu = 7 600 000

tong chi = 3 134 000

sau_khi thu = SO DU DAU THANG + tong thu
print ("Sau khi céng thu:", sau khi thu)
sau _khi chi = sau khi thu + tong chi
print ("Sau khi tru chi:", sau khi chi)

Két qua chay / Output

Sau khi cbéng thu: 10100000
Sau khi tru chi: 13234000

Budc dau cho 10100000, dung. Budc sau phai nho hon 10100000 vi di trir chi, nhung lai
16n hon: 16i nam & dong cong chi thay vi trir.
The first step gives 10100000, which is right. The next step must be smaller than 10100000

because spending was subtracted, yet it is larger: the error is the line that adds spending instead
of subtracting.

LOI HAY GAP / COMMON MISTAKE — L4i logic khong c6 thong bao. Ludn dbi chiéu
két qua voi mot sb tinh tay trude khi tin chwong trinh.

A logic error gives no message. Always compare the result with a hand-calculated figure before
trusting the program.

1.10. So Xu, ban 0.1 — S6 Xu, version 0.1

S6 Xu la chuong trinh quan 1y tai chinh c4 nhan dong 1énh do sinh vién Nguyén Hoang
Minh, ndm nhat nganh Cong nghé tai chinh & TP.HCM, viét dan qua timg chwong. S6 du
dau thang 9/2026 1a 2.500.000 dong. Ban 0.1 chi in 15i chao, tén cha s6 va s du cudi
thang; cac chuong sau thém nhép giao dich, ré nhanh, vong 1ap, ham, tép.

S6 Xu is a command-line personal finance program written step by step, chapter by chapter, by
Nguyén Hoang Minh, a first-year Financial Technology student in Ho Chi Minh City. The
opening balance for September 2026 is 2,500,000 dong. Version 0.1 only prints a greeting, the

owner's name and the end-of-month balance; later chapters add transaction entry, branching,
loops, functions and files.

TEN_UNG_DUNG = "S& Xu"

CHU = "Nguyé&n Hoang Minh"

SO DU DAU THANG = 2 500 000

tong thu = 7 600 000

tong chi = 3 134 000

print ("=" * 34)

print (TEN UNG DUNG, "0.1 - quan ly thu chi c& nhan")
print ("=" * 34)

print ("Cha sb:", CHU)

print ("Sé du ddu thang 9/2026:", SO DU DAU THANG)
print ("Téng thu:", tong thu)

print ("Téng chi:", tong chi)

print ("Sé du cubdi thang:", SO DU DAU THANG + tong thu - tong chi)
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Két qua chay / Output

$4 Xu 0.1 - quan 1y thu chi c& nhan

Chii sb6: Nguyén Hoang Minh

S6 du ddu thang 9/2026: 2500000
Téng thu: 7600000

Téng chi: 3134000

Sé du cubi thang: 6966000

Phép nhan chudi "=" * 34 lip diu bing 34 lan dé ké dudng ngang. Ba sd 7600000,
3134000 va 6966000 khép v6i tong thu, tong chi va sé du cudi cta 12 giao dich thang
9/2026 ma céac chuong sau nhap vao chuong trinh.

"n_n

The string product * 34 repeats the equals sign 34 times to draw a horizontal line. The
figures 7600000, 3134000 and 6966000 match the total income, total spending and closing
balance of the 12 transactions of September 2026 that later chapters enter into the program.

Phién ban 0.1 ¢6 ¥ chua dung input, r& nhanh hay vong lap. Mdi s nam sin trong ma nén
két qua ludn 13 6966000; viéc nhap sb tir ban phim bat dau ¢ cac bai tdp muc 1.11 va
duoc day bai ban ¢ chuong 2.

Version 0.1 deliberately uses no input, branching or loops. Every number sits in the code, so the

result is always 6966000, typing numbers at the keyboard starts in the exercises of section 1.11
and is taught properly in chapter 2.

1.11. Bai tap lap trinh c0 101 gidi — Programming exercises with solutions

Bai 1. S6 dw cudi thang tir dir liéu nhdp — Exercise 1. End-of-month balance from
keyboard input

Pé bai. Viét chuong trinh S6 Xu nhép sé du dau thang, tong thu, tong chi (d6ng) roi in sb
du cudi thang. Chay véi 2.500.000; 7.600.000; 3.134.000.

Problem. Write a S6 Xu program that reads the opening balance, total income and total

spending (dong) and prints the end-of-month balance. Run it with 2,500,000; 7,600,000,
3,134,000.

1. Pau vao: ba sd nguyén. Pau ra: mot s6 nguyén. Cong thic: sé du cudi = sb du déu +
thu - chi.
Input: three integers. Output: one integer. Formula: closing = opening + income - spending.

2. "input()" ludn tra vé chudi nén boc trong "int()" trudc khi tinh.
"input()" always returns a string, so wrap it in "int()" before calculating.

so_du dau = int (input("S$é du dau thang: "))

tong thu = int (input ("Téng thu: "))

tong chi = int(input("Téng chi: "))

so_du cuoi thang = so du dau + tong thu - tong chi
print ("Sé du cubdi thang:", so _du cuoi thang)

Két qua chay / Output

S6 du ddu thang: 2500000
Téng thu: 7600000
Téng chi: 3134000
$6 du cubi thang: 6966000
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Nhan xét. Quén "int()" thi "so_du_dau + tong_thu" ni hai chudi va phép trir ngay sau d6
bao TypeError. Nhap s6 c6 dau chdm nhu 2.500.000 1am "int()" bao ValueError; phai
nhép 2500000.

Remark. Without "int()", "so_du_dau + tong thu" joins two strings and the subtraction straight

after raises TypeError. Typing a number with dots such as 2.500.000 makes "int()" raise
ValueError; type 2500000.

Bai 2. Piém tong két hoc phan — Exercise 2. Course final mark
Pé bai. Dir kién dé bai: diém chuyén can chiém 20%, giita ky 30%, cudi ky 50%. Mot
sinh vién c6 diém chuyén can 9, giira ky 7, cudi ky 6,5 (thang 10). Viét chuong trinh
nhap ba diém va in diém tong két 1am tron hai chir s6 thap phan.
Problem. Given data: attendance counts for 20%, the midterm for 30% and the final for 50%. A

student has 9 for attendance, 7 for the midterm and 6.5 for the final (scale of 10). Write a
program that reads the three marks and prints the final mark rounded to two decimal places.

1. Piém c6 thé 1é nén doi bang "float()" thay cho "int()". Nhap sb thap phan bang dau
cham: 6.5.
Marks may be fractional, so convert with "float()" instead of "int()". Type decimals with a
point: 6.5.

2. Piém tong két = diém chuyén can * 0,2 + giita ky * 0,3 + cudi ky * 0,5; trong ma viét
0.2,0.3,0.5.
Final mark = attendance 0.2 + midterm * 0.3 + final *0.5.

3. Dung "round(x, 2)" dé 1am tron khi in.
Use "round(x, 2)" to round when printing.

diem cc = float (input ("Piém chuyén cén: "))

diem gk = float (input ("Piém gitta ky: "))

diem ck = float (input ("Piém cubdi ky: "))

diem tb = diem cc * 0.2 + diem gk * 0.3 + diem ck * 0.5

print ("Piém téng két:", round(diem tb, 2))
Két qua chay / Output

Piém chuyén cén: 9

Piém gitta ky: 7

Piém cubi ky: 6.5

Piém tdng két: 7.15
Két qua 7.15: 1,8 + 2,1 + 3,25. Nhan xét. Hé sb viét dang phan traim (20) ma quén chia
100 cho diém tong két 16n hon thang 10; luén d6i 20% thanh 0.2.

The result is 7.15: 1.8 + 2.1 + 3.25. Remark. Writing the weights as percentages (20) and
forgetting to divide by 100 gives a mark above the scale of 10; always turn 20% into 0.2.

Bai 3. Chi iin udng so v6i ngan sich — Exercise 3. Food spending against the budget

Pé bai. Ngan sach dn udng ctia S6 Xu 1a 1.500.000 dong. Nhap ba khoan chi n udng cia
thang 9/2026 (45.000; 230.000; 310.000), in téng va cho biét con lai bao nhiéu hodc vuot
bao nhiéu.

Problem. The S6 Xu food budget is 1,500,000 dong. Enter the three food entries of September
2026 (45,000; 230,000, 310,000), print the total and say how much is left or how much is over.
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1. Han muc lay tir "NGAN_SACH["an ubng"]" (tir dién, hoc & chuong 8; & ddy chi can
hiéu 1 tra han mirc theo tén danh muc).
The limit comes from "NGAN SACH["an uéng"]" (a dictionary, learned in chapter 8; here

it is enough to see it as looking up the limit by category name).
2. Tinh "con_lai = han mirc - tong". Néu "con_lai" khong am thi con trong ngan sach;
nguoc lai in s6 vuot 1a "-con_lai".
Compute "con_lai = limit - total". If "con_lai" is not negative the entry is within budget;
otherwise print the excess as "-con_lai".
NGAN SACH = {"&n ubng": 1 500 000}

lan 1 = int(input("Khoadn chi &n uéng 1lan 1: "))
lan 2 = int(input("Khoan chi &n uéng lén 2: "))

lan 3 int (input ("Khoan chi &n ubng 1an 3: "))
tong an uong = lan 1 + lan 2 + lan 3

con lai = NGAN SACH["&n ubéng"] - tong an uong
print ("Téng &n ubng:", tong an uong)

if con lai >= 0:

print ("Trong ngédn sach, con lai:", con lai)
else:

print ("Vugt ngédn séch:", -con lai)

Két qua chay / Output

Khoan chi &n uéng 1an 1: 45000

Khoan chi &n ubng 1an 2: 230000

Khoan chi &n ubng 1an 3: 310000

Téng &n ubng: 585000

Trong ngan sach, con lai: 915000
Téng 585.000 dong khdp véi chi dn ubng cua SO Xu; con lai 915.000 dong. Nhéin xét.
Dung ">" thay cho ">=" & diéu kién lam truong hop chi dung bing ngan sach bi bao 1a
vuot; ludn thir ca gia tri bién.
The total of 585,000 dong matches Sé Xu food spending; 915,000 dong is left. Remark. Using
">"instead of ">=""in the condition reports spending exactly equal to the budget as an excess,
always test the boundary value too.

Bai 4. Stra 18i tirng buéc — Exercise 4. Fixing errors one at a time

Pé bai. Dir kién dé bai: gui tiét kiém 1.000.000 dong, 13i 4,8%/nam. Chuong trinh sau
can in 13i sinh ra trong thang dau (13i thang bang 13i ndm chia 12) nhung c6 ba 18i, mdi
loai mot 16i. Tim va stra ting 16i.

Problem. Given data: a savings deposit of 1,000,000 dong at 4.8% a year. The following
program should print the interest earned in the first month (monthly interest is the annual

interest divided by 12) but contains three errors, one of each kind. Find and fix them one at a
time.

1. Chay ban gbc. Python dimg & dong 4 véi 18i ¢t phap: chudi thiéu ddu nhdy dong. Stra
bang cach thém diu nhay.
Run the original. Python stops at line 4 with a syntax error: the string lacks its closing
quote. Fix it by adding the quote.
so_tien = 1 000 000
lai suat nam = 0.048

lai thang dau = so_tien * lai suat nam
print ("Lai thang dau:, lai thang dau)
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Két qua chay / Output

File "chuong trinh.py", line 4
print ("Lai thang dau:, lai thang dau)

A

SyntaxError: unterminated string literal (detected at line 4)

2. Sau khi thém d4u nhay, tén bién trong "print" viét sai thanh "lai_thang". Python béo
NameError va goi y tén dang.
With the quote added, the variable in "print" is misspelt "lai_thang". Python raises
NameError and suggests the right name.
so_tien = 1 000 000
lai suat nam = 0.048

lai thang dau = so_tien * lai suat nam
print ("Lai thang dau:", lai thang)

Két qua chay / Output

Traceback (most recent call last):
File "chuong trinh.py", line 4, in <module>
print ("Lai thang dau:", lai thang)

AAAAAAAAN

NameError: name 'lai thang' is not defined. Did you mean: 'lai thang dau'?

3. Sira tén bién thi chuong trinh chay nhung in 13i ca nam vi quén chia 12: 15i logic.
With the name fixed the program runs but prints a full year of interest because the division
by 12 is missing: a logic error.

so_tien = 1 000 000
lai suat nam = 0.048

lai thang dau = so_tien * lai suat nam
print ("Lai thang dau:", lai thang dau)

Két qua chay / Output

| Lai thang diu: 48000.0

4. Thém "/ 12" vao dong 3. Két qua dang:

Add "/ 12" to line 3. The correct result:

so_tien = 1 000 000
lai suat nam = 0.048
lai thang dau = so tien * lai suat nam / 12
print ("Lai thang dau:", lai thang dau)

Két qua chay / Output

| Lai thang ddu: 4000.0

Ban 15i in 48000.0, ban dung in 4000.0 dong, tic 0,4% cia 1.000.000, khép 13i suét

thang ctia S6 Xu. Nhén xét. Mot 1an chay chi 16 mot 15i; sira xong 16i ndy méi thay 13i ké

tiép. Loi cti phap va 15i tén 19 ngay, con 15i logic chi 16 khi so véi sb tinh tay.

The faulty version prints 48000.0, the correct one 4000.0 dong, which is 0.4% of 1,000,000 and
matches the S6 Xu monthly rate. Remark. One run shows only one error; the next appears after
this one is fixed. Syntax and name errors show at once, while a logic error shows only against a

hand-calculated figure.

Tai li€u nay dugc bién soan boi doi ngii cia website: https://globalmarket.vin
Trang 29



Dé cuong on tip Co sd lap trinh / Principles of Programming

1.12. Lbi hay giip khi bit dau véi Python — Common mistakes when starting with
Python

LOI HAY GAP / COMMON MISTAKE — Viét hoa tén 1énh. Python phan biét chir hoa va
chir thuong, "Print" khong phai "print".
Capitalising a command. Python is case-sensitive, and "Print" is not "print".

| Print ("Xin chao")
Két qua chay / Output

Traceback (most recent call last):
File "chuong trinh.py", line 1, in <module>
Print ("Xin chao")

AAAAA

NameError: name 'Print' is not defined. Did you mean: 'print'?

LOI HAY GAP / COMMON MISTAKE — Dén mi tir Word hoic trang web c6 ddu nhay

cong. Python chi nhan ddu nhay thang " hodc '.
Pasting code from Word or a web page with curly quotes. Python accepts only straight quotes " or .

| print (“Xin chao”)
Két qua chay / Output

File "chuong trinh.py", line 1
print (“Xin chao”)

SyntaxError: invalid character '“' (U+201C)

LOI HAY GAP / COMMON MISTAKE — G5 1énh ciia terminal vao trong REPL. Dong
"python3 chao.py" chi gé & terminal; gd sau ddu nhéc ">>>" thi Python doc né nhu ma

Python.
Typing a terminal command inside the REPL. The line "python3 chao.py" belongs at the terminal;

typed after the ">>>" prompt it is read as Python code.

| python3 chao.py
Két qua chay / Output

File "chuong trinh.py", line 1
python3 chao.py

AAAN

SyntaxError: invalid syntax

LOI HAY GAP / COMMON MISTAKE — Thut 1& cac dong cung khéi khong déu nhau,
hodc tron tab véi dau cach. Dung bén déu cach va dé VS Code doi phim Tab thanh d4u cach.
Indenting the lines of one block unevenly, or mixing tabs and spaces. Use four spaces and let VS Code

turn the Tab key into spaces.

LOI HAY GAP / COMMON MISTAKE — Dit tén tép trung tén module chuén, vi du
"random.py" hodc "math.py". Lénh "import" sau d6 nap t&p cua chinh minh thay cho module
chuén.

Naming a file after a standard module, such as "random.py" or "math.py". A later "import” then loads
your own file instead of the standard module.
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LOI HAY GAP / COMMON MISTAKE — Chay 1énh & sai thu muyc. Lénh "python3
chao.py" can terminal dang ¢ thu myc chura tép; kiém tra thu muc hién tai truée khi chay.

Running the command in the wrong folder. The command "python3 chao.py" needs the terminal to be
in the folder that holds the file; check the current folder first.

1.13. Bang thuat ngiv — Glossary

Thuéat ngir Tiéng Anh Giai thich ngin

Term (Vietnamese) English Short definition

Diy hitu han cac budc xac dinh dé giai mot bai

At o s . toan.
thuat toan algorithm 02{ . o
A finite sequence of definite steps that solves a

problem.

Thuét toan viét bang ngdn ngit 1ap trinh.

chuong trinh rogram
& Prog An algorithm written in a programming language.

Thuét toan dimng sau s budc hitu han.

tinh hitu han finiteness .
) The algorithm stops after finitely many steps.

Moi budc khong mo ho.

tinh xac dinh definiteness ) )
Every step is unambiguous.

Dir liéu dua vao va két qua dua ra.

dau vao, dau ra input, output
p p The data supplied and the result produced.

So d6 ky hiéu va mii tén biéu dién thuat toan.
Ivu do flowchart A diagram of symbols and arrows that shows an
algorithm.

Céc budc viét bang cau 1énh ngan, khong theo ci
o hap ngdn ngir nao.

ma gia pseudocode phap ngon ng :
Steps written as short statements that follow no

language's syntax.

Ma nhi phéan b xir Iy thuc hién truc tiép.

ngon ngir ma machine language
& & Y guag Binary code the processor runs directly.

Ngon ngir dung tén goi nhé cho ting 1énh may.
hop ngtr assembly language A4 language with mnemonic names for single machine
instructions.

Ngon ngit gan con ngudi, khéng phu thude loai
ngon nglt bac cao high-level language may. ,
A language close to people, independent of the
machine type.

Dich toan bd chuong trinh thanh ma may trude
bién dich compile khi chay. _ ,
Translate the whole program to machine code before

running.
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Thuéat ngir

Term (Vietnamese)

Tiéng Anh

English

Giai thich ngin
Short definition

thong dich

bytecode

trinh thong dich

REPL

workspace

terminal tich hgp

chu thich

thut 18

PEP 8

16i cti phap

16i Iac chay

16i logic

interpret

bytecode

interpreter

REPL

workspace

integrated terminal

comment

indentation

PEP 8

syntax error

runtime error

logic error

Dich va thuc hién chuong trinh mdi lan chay.
Translate and execute the program at each run.

M3 trung gian Python bién dich ra dé may ao
chay.

The intermediate code Python compiles to for its
virtual machine.

Phan mém doc va thuc hién ma ngudn Python.
The sofiware that reads and executes Python source
code.

Ché do tuwong tac: doc, tinh, in, lap.
Interactive mode: read, evaluate, print, loop.

Thu myc (hoac nhém thu myc) mé trong VS
Code, tuong ung solution.

The folder (or group of folders) open in VS Code,
matching a solution.

Ctra s6 dong 1énh nam trong VS Code.
The command-line window inside VS Code.

Phan sau ddu # ma Python bo qua.
Text after # that Python ignores.

Khoang tring dau dong xac dinh khéi 1énh.
Leading spaces that define a block.

Hudng dan phong cach viét ma Python.
The style guide for Python code.

Ma vi pham quy téc viét, Python khong doc
duoc.

Code that breaks the rules of writing, so Python
cannot read it.

Loi xdy ra khi dang chay, 1am chuong trinh
dung.
An error during running that stops the program.

Chuong trinh chay nhung cho két qua sai.

The program runs but gives a wrong result.
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1.14. Cau hoi tuy luan va dan y tra l0i — Essay questions and answer outlines

Céu 1. Trinh bay khai niém thuit toan va nim tinh chit ciia thuit toan. Minh hoa
bang thuit toan tinh sé dw cudi thang ciia S6 Xu.

Question 1. Explain what an algorithm is and its five properties. Illustrate with the S6 Xu end-
of-month balance algorithm.

* Dinh nghia thuat toan va phan biét thuat toan voi chuong trinh.
Define an algorithm and distinguish it from a program.

* Néu va gidi thich ndm tinh chat: hitu han, xac dinh, dang, co dau vao va dau ra, hiéu
qua.
State and explain the five properties: finiteness, definiteness, correctness, input and output,
effectiveness.

« Viét thuat toan bang ngon ngir tu nhién: 1iy s6 du dau thang 2.500.000, cong tong thu
7.600.000, trir tong chi 3.134.000.

Write the algorithm in natural language: take the opening balance 2,500,000, add total
income 7,600,000, subtract total spending 3,134,000.

« Chi ra dau vao, dau ra va két qua 6.966.000 dong.
Identify the input, the output and the result 6,966,000 dong.

* Giai thich vi sao thuét toan nay hiru han va xéc dinh.
Explain why this algorithm is finite and definite.

Céiu 2. So sanh ba cach biéu dién thuit toan va so sanh bién dich véi thong dich; cho
biét Python thudc nhém nio.
Question 2. Compare the three ways of representing an algorithm, compare compiling with
interpreting, and say which group Python belongs to.
« Uu diém va han ché cta ngdn ngir ty nhién, luu dd, ma gia.
Strengths and weaknesses of natural language, flowcharts and pseudocode.
* Y nghia bén ky hiéu luu do: bat dau va két thuc, nhap va xuat, xir 1y, diéu kién.
The meaning of four flowchart symbols: start and end, input and output, processing,
decision.

« Khac nhau giira bién dich va thong dich vé thoi diém dich, san pham, phat hién 15i.
How compiling and interpreting differ in when translation happens, the product and finding
errors.

« Qué trinh Python bién dich sang bytecode rdi may 4o chay bytecode; vi sao van goi 1a
ngon nglr thong dich.
Python compiling to bytecode and the virtual machine running it; why it is still called
interpreted.

« Bbn dic diém cta Python: ct phap ngan, thut 18, kiéu dong, thu vién chuan.
Four features of Python: short syntax, indentation, dynamic typing, the standard library.

Cau 3. Trinh bay ba loai 16i trong lap trinh va cich dwa mot chwong trinh Python
chay trong VS Code.
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Question 3. Describe the three kinds of programming error and how to run a Python program in
VS Code.
« Dinh nghia 18i cti phap, 16i lic chay, 15i logic va thoi diém phat hién mdi loai.
Define syntax, runtime and logic errors and when each is found.
* Cho mdt vi du ma cho tung loai: thiéu ngodc dong, chia cho 0, cong thay vi trur khi
tinh s du.
Give a code example for each: a missing closing bracket, division by zero, adding instead of
subtracting in the balance.
* Cach doc traceback: dong cudi cho loai 181, cac dong trén cho vi tri.
How to read a traceback: the last line gives the kind of error, the lines above give the place.
« Cac budc chuan bi: cai Python, cai VS Code va phan mé rong Python, chon trinh
thong dich, m¢ thu muyc lam viéc.
The preparation steps: install Python, install VS Code and the Python extension, select the
interpreter, open the working folder.
* Hai cach chay: tép .py trong terminal tich hgp va REPL; néu khi nao dung céch nao.
Two ways to run: a .py file in the integrated terminal and the REPL; when to use each.
* Tuong ung solution va project voi workspace va thu muc du an.
How solution and project correspond to workspace and project folder.

1.15. Cau héi tric nghiém — Multiple-choice questions

1. Tinh chit nao sau day KHONG thudc nam tinh chat cua thuat toan?
Which of the following is NOT one of the five properties of an algorithm?

A. Tinh hiru han / Finiteness
B. Tinh xac dinh / Definiteness
C. Tinh dung / Correctness

D. Tinh ngau nhién: mdi 1an chay c6 thé cho két qua khac nhau / Randomness: each
run may give a different result

2. Trong luu d0, hinh thoi biéu dién gi?
In a flowchart, what does a diamond represent?
A. Bit dau hodc két thiic / Start or end
B. Diéu kién, r& nhanh / 4 condition, a branch
C. Nhép hodc xuat dir liéu / Input or output
D. Phép gan, xu ly / Assignment, processing

3.Lénh "a,b=48, 18;a,b=Db, a % b; print(a, b)" in ra gi?
What does the statement "a, b = 48, 18; a, b = b, a % b, print(a, b)" print?
A. 1812
B. 48 18
C. 1218
D. 18 30
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4. Phat biéu nao dung vé Python?
Which statement about Python is correct?

A. La ngon ngit may, chay truc tiép trén bo xir 1y / It is a machine language that runs
directly on the processor

B. La ngdn ngit bac cao, ma ngudn duoc trinh thong dich Python thyc hién / /¢ is a
high-level language whose source is executed by the Python interpreter

C. La hop ngit, mdi 1énh tmg véi mot 1énh may / 1t is an assembly language, each
statement matching one machine instruction

D. Chi ding dé thiét ké trang web / It is used only to design web pages
5. Lénh "# print('A"); print('B")" in ra gi?
What does the line "# print("A’); print('B")" print?
A. A 1di B, hai dong / A4 then B, on two lines
B.Chi B / Only B
C.Khong in gi / Nothing
D. Bédo SyntaxError / 4 SyntaxError

6. Chuong trinh tinh s du cudi thang chay xong, khong bao 18i, nhung in 13234000 thay

cho 6966000 vi dung "+" thay cho "-" khi trur téng chi. Pay 1a loai 16i nao?
A program for the end-of-month balance finishes with no error message but prints 13234000
instead of 6966000 because it uses "+" instead of "-" for the spending. What kind of error is
this?

A. Lbi logic / Logic error

B. L&i ca phap / Syntax error

C. Lbi lic chay / Runtime error

D. Lai thut 18 / Indentation error

7. Lénh "so_du=100; so_du=so _du - 30; print(so_du)" in ra gi?
What does the statement "so_du = 100; so_du = so_du - 30; print(so_du)" print?
A. 100
B. 30
C. 130
D. 70

8. Theo PEP 8, tén nao sau ddy hop 18 va dung quy udc dit tén cho mot bién?
According to PEP 8, which of the following is a valid, conventional name for a variable?
A. SoDuCuoi
B. soDuCuoi
C.so_du cuoi
D. so du cuoi
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Chuong 2. Bién, hang, ki¢u dir liéu va biéu thircc — Chaprer 2.

Variables, constants, data types and expressions

Muc tiéu chwong — Chapter objectives

« Tao bién bang phép gan, gan nhiéu gia tri, hoan ddi hai bién va dit tén dung quy tic,
dung PEP 8.
Create variables with assignment, assign several values at once, swap two variables and
name them by the rules and by PEP 8.

« Phan biét int, float, str, bool, None; dung type() va isinstance(); biét vi sao 0.1 + 0.2
khéc 0.3 va khi nao dung Decimal.

Tell int, float, str, bool and None apart; use type() and isinstance(); explain why 0.1 + 0.2
differs from 0.3 and when to use Decimal.

« Viét va tinh biéu thirc s6 hoc v6i // % **, sb am, tht ty wu tién va phép gan két hop.
Write and evaluate arithmetic expressions with // % ** negative numbers, precedence and
augmented assignment.

« Nhép dit liéu bang input(), ép kiéu, xtr Iy ValueError, xuat bang print() va f-string, d6i
s6 sang kiéu Viét Nam.

Read data with input(), convert types, recognise ValueError, print with print() and f-strings,
and switch numbers to Vietnamese style.

« Xir 1y chudi co ban (ndi, ldp, chi sb, cat 1at, upper, strip, split) va viét ban 0.2 ctia S6
Xu.

Handle basic strings (concatenation, repetition, indexing, slicing, upper, strip, split) and
write version 0.2 of S6 Xu.

2.1. Bién va phép gan — Variables and assignment

Bién (variable) 1a mot tén gan vi mot ddi tugng nam trong bo nhd. Lénh gan "tén = biéu
thirc" tinh biéu thirc & vé phéi trudc, rdi gan tén & vé trai voi két qua. Python khong can
khai bao kiéu: tén xut hién lan dau & vé trai ciia mot phép gan 1a bién duogc tao ra. Gan
lai cung tén thi tén d6 chuyén sang gin voi ddi tugng moi.

A variable is a name attached to an object held in memory. The assignment statement "name =
expression” evaluates the right-hand side first and then binds the name on the left to the result.
Python needs no type declaration: a name that appears for the first time on the left of an
assignment creates the variable. Assigning to the same name again re-binds it to a new object.
so_du = 2 500 000

print (so_du)

print (type (so_du))

so du = so du + 4 000 000
print (so_du)

Két qua chay / Output
2500000

<class 'int'>
6500000
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Dong 4 tinh 2.500.000 + 4.000.000 & vé phai, r6i gin lai tén "so du" voi két qua
6.500.000. Dau gach duéi trong s6 (2500 000) chi gitip mat doc, khong anh huong gia
tri.

Line 4 evaluates 2,500,000 + 4,000,000 on the right and re-binds the name "so _du" to

6,500,000. The underscores inside the number (2_500_000) only help the eye and do not change
the value.

PHAI THUQC / MEMORISE — Phép gan: ten = bieu_thuc. V& phai tinh truéc. Bién 1a tén
gan voi ddi twong, khong phai 6 nhé chira gia tri.

Assignment.: name = expression. The right side is evaluated first. A variable is a name bound to an
object, not a box holding a value.

a 1 000

b a

print(a is b)

a =a + 500
print(a, b, a is Db)

Két qua chay / Output

True
1500 1000 False

Sau "b = a", hai tén cung gin véi mot dbi tugng (két qua "True" cta "is"). Phép "a=a +
500" tao ddi tugng mai 1500 va chi chuyén tén "a" sang d6; "b" van gan véi 1000.

After "b = a" both names are bound to one object ("is" gives "True"). The statement "a = a +
500" creates a new object 1500 and moves only the name "a" to it; "b" still refers to 1000.

b=a i a=a+ 500
a \ i a > 1.500
1.000
| b > 1.000

Hinh 2.1. Hai tén cing gan mot dbi tugng; gan lai "a" chi chuyén tén "a" sang d6i tugng mai
Figure 2.1. Two names bound to one object; re-assigning "a" moves only the name "a" to a new object

Ky hi¢u Vai tro Vidu
Symbol Role Example

Gan: gin tén voi gid tri
= £ gla tl so_du=100

Assignment: bind a name to a value

L So sanh bang, cho True hoic False L
== , ) so_du==100
Equality test, gives True or False -
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Gan nhiéu cho phép khai bdo vai bién trén mot dong. Vé phai dugc gom thanh mdt bo
gia tri r01 mdi gan, vi vady hoan doi hai bién khong can bién trung gian.

Multiple assignment creates several variables on one line. The right side is first packed into a
tuple and only then assigned, so swapping two variables needs no temporary variable.

ho, ten = "Nguyé&n", "Minh"

x=y=12z=20

thu, chi = 7_600 000, 3 134 000

print (ho, ten, x, vy, z)

print (thu - chi)

Két qua chay / Output

Nguy&n Minh 0 0 0
4466000

’
am a

[ I i)
o

tam

print(a, b)
a, b =D>b, a
print(a, b)

Két qua chay / Output

95
59

Céch thir nhat ding bién trung gian "tam" dé khong mat gia tri ctia "a". Cach thir hai "a, b
=b, a" ddi chd trong mot 1énh va 1a cach viét thudng dung trong Python.

The first way uses a temporary variable "tam" so the value of "a" is not lost. The second, "a, b =
b, a", swaps in one statement and is the usual Python idiom.

LOI HAY GAP / COMMON MISTAKE — S6 bién bén trai phai bang s gia tri bén phai.
Lénh "a, b=1, 2, 3" bdo ValueError: too many values to unpack.

The number of names on the left must equal the number of values on the right. "a, b = 1, 2, 3" raises
ValueError: too many values to unpack.

| & b=1, 2, 3
Ket qua chay / Output
Traceback (most recent call last):

File "chuong trinh.py", line 1, in <module>
a, b=1, 2, 3

AANAN

ValueError: too many values to unpack (expected 2)

2.2. Quy tic dat tén, tir khoa va hﬁng — Naming rules, keywords and constants

Dung Sai
Valid Invalid

GOm chir cai, chir s0, dau gach dudi
Letters, digits and underscores

so_du, tong_chi2 so du, tong-chi

Khong bat dau .bang chu sO s 9thang
Must not start with a digit
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Dung Sai

Valid Invalid

Phan biét chit hoa, chir thuong

» so duva So dulahaitén —
Case-sensitive - -

Khoéng trung tir khoa

loai lass, if, fi
Must not be a keyword oai_gd class, 11, Tor

Python 3 cho phép chit c6 diu trong tén, nhung quy udc PEP 8 va tng dung S6 Xu dung
tén viét thuong khong dau, ngin tir bang dau gach dudi (kiéu snake case): "so du",
"tong_chi". Tén nén mé ta dung ndi dung bién.

Python 3 allows accented letters in names, but PEP 8 and the S6 Xu application use lower-case

ASCII names with underscores between words (snake case): "so_du", "tong chi". A name
should describe what the variable holds.

so du = 100

So_du = 200
print (so du, So du)
print (so du == So du)

Két qua chay / Output

100 200
False

import keyword

print (keyword.iskeyword ("if"))
print (keyword.iskeyword ("so du")
print (keyword.iskeyword ("print")

)
)
Két qua chay / Output

True

False
False

Twr khoa (keyword) 1a tir Python giir riéng cho cu phéap, nhu "if", "for", "class", "True",
"None". "print" khong phai tir khoa ma 1a tén ham dung san; vi vdy gan d¢ 1én no 1a hop
1& vé cu phap va gy 13i ¢ 1énh sau.

A keyword is a word Python reserves for its syntax, such as "if", "for", "class", "True" and
"None". "print" is not a keyword but a built-in function name, so assigning over it is legal syntax

and causes an error in a later statement.

LOI HAY GAP / COMMON MISTAKE — Dit tén bién trung ham dyng sin (sum, max,
len, type, list). Sau khi gan "sum = 3134000", 161 goi sum([...]) bdo TypeError: 'int' object is
not callable.

Naming a variable after a built-in function (sum, max, len, type, list). After "sum = 3134000", the call
sum(/...]) raises TypeError: 'int' object is not callable.

sum = 3 134 000
tong = sum([1 800 000, 585 000])
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Két qua chay / Output

Traceback (most recent call last):
File "chuong trinh.py", line 2, in <module>

tong = sum([1 800 000, 585 000])

AAAAAAAAAAAAAAAAAAAAAAANANA

TypeError: 'int' object is not callable

LOI HAY GAP / COMMON MISTAKE — Tén bét d¢au bang chit s6 hoic c6 dau cach 1a
16i ct phap (SyntaxError); chuong trinh khong chay dong nao.

A name that starts with a digit or contains a space is a syntax error (SyntaxError), the program does
not run at all.

| othang = 6 966 000
Két qua chay / Output

File "chuong trinh.py", line 1
9thang = 6 966 000

SyntaxError: invalid decimal literal

Poi tugng Quy wéc PEP 8 Vi du
Item PEP 8 convention Example

(W4 ~ \ - <\ M h 1 ) )
B1eF1 chir thuong, ngan.tl.r bang gach dudi tong chi, so_du_cuoi
Variable lower case, words joined by underscores - - -
Hing CHU HOA, ngin tir bang gach dudi

- ’ j LAI SUAT NAM

Constant UPPER _CASE, words joined by underscores - -
Ham nhu bién tinh_lai (chuong 5
Function like a variable chapter 5)
Lép mdi tir viét hoa chir dau GiaoDich (chuong 8
Class each word capitalised chapter 8)
Dong ma t0i da 79 ky tu, thut 1& 4 déu cach B
Code line at most 79 characters, 4-space indent

Tur khoa Dung dé Hoc &
Keyword Used for Covered in
o 1 ¢ nha h
if, elif, else re nhzfmh Chuong 3
selection Chapter 3
. . 13 h 4
for, while, break, continue ap . St
repetition Chapter 4
dinh nghia ham Chuong 5
def, ret lambd ’ .
©l, feturn, fambda defining functions Chapter 5
o toan tir logic va kiém tra Chuong 3
and, or, not, in, is .
logical and test operators Chapter 3
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Tur khoa Dung dé Hoc &
Keyword Used for Covered in

ia tri dac biét h 2
True, False, None gla .fl ddc big Chuong
special values Chapter 2
. module, 16p, xir 1y 16i Chuong 5, 8,9
import, class, try, except > >
p try P modules, classes, error handling Chapters 5, 8, 9

sb6 du = 100

print (sé_du)

so du cuoi thang = 6 966 000
print (so _du cuoi thang)

Két qua chay / Output

100
6966000

Tén c6 dau nhu "s6_du" chay dugc nhung dé gé sai khi ban phim khong c6 bo gb tiéng
Viét va gay 16i khi chia sé md; SO Xu giir tén khong dau, du dai dé doc hiéu
("so_du cuoi_thang" rd hon "sdc").

A name with accents such as "sé_du" runs but is easy to mistype without a Vietnamese input

method and causes trouble when code is shared; S6 Xu keeps unaccented names that are long
enough to read ("so_du_cuoi_thang" is clearer than "sdc").

Hiing (constant) 13 gia trj khong d6i trong sudt chuwong trinh. Python khong co tir khoa
tao hang; ngudi viét theo quy udc dat tén CHU HOA va ty giit khong gan lai. Trong S6
Xu, cac hang dir kién gom "SO DU DAU THANG", "LAI SUAT NAM",
"MUC_TIEU".

A constant is a value that does not change while the program runs. Python has no keyword to
create one; by convention the name is written in UPPER_CASE and the programmer simply
never re-assigns it. In S6 Xu the constants include "SO DU DAU THANG", "LAI SUAT NAM"
and "MUC TIEU".

LAT_SUAT NAM = 0.048

SO_THANG = 12

lai thang = LAI SUAT NAM / SO THANG

print (lai thang)
print (f"{lai thang:.1%}")

Két qua chay / Output

0.004
0.4%

PHAI THUQC / MEMORISE — Bién: chit thuong, snake case (so_du). Hing: CHU HOA
(LAI_SUAT NAM). Tén khong trung tir khéa va ham dung sin.

Variables: lower-case snake case (so_du). Constants: UPPER CASE (LAl SUAT NAM). Never
reuse a keyword or built-in name.

VI DU/ EXAMPLE — Tinh l3i thang cta khoan tiét kiém: lai_thang = LAl SUAT NAM /
12 d& doc hon x = 0.048 / 12, vi tén cho biét gia tri dai dién cho diéu gi.
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Monthly interest on savings: lai_thang = LAl SUAT NAM / 12 reads better than x = 0.048 / 12,
because the name says what the value represents.

2.3. Kiéu dir li€u co ban — Basic data types

Y nghia Vi du Kha bién
Meaning Example Mutable

. S6 nguyén Khoén

int s 12, -5,2_500_000 8
Integer - - No
86 thyc dau phay don Khon

float s B I 0.004, 3.14 .
Floating-point number No
Chudi ky tu 2 . Khon

str yi . "S6 Xu", 'chi' g
Character string No
bung hodc sai Khoén

bool g oz True, False g
True or false No
Khoéng c6 gia tri Khoéng

NoneType i None

M No value No

so giao dich = 12

ty le = 0.004

ten = "S6 Xu"

da vuot = True

ghi chu = None

print (type(so giao dich). name , so giao dich)

print (type(ty le). name , ty le)

print (type(ten). name , ten)

print (type(da vuot). name , da vuot)

print (type(ghi chu). name , ghi chu)

Két qua chay / Output

int 12

float 0.004
str $& Xu
bool True
NoneType None

Python 13 ngon ngit kiéu dong (dynamic typing): kiéu gan voi gid tri chit khong gan véi
tén, nén mot tén co thé 1an lugt gén voi cac kiéu khac nhau.

Python is dynamically typed: the type belongs to the value, not to the name, so one name can be
bound in turn to values of different types.

x = 10

print (type (x))
x = "muoi"
print (type (x))
X = 2.5

print (type (x))

Két qua chay / Output
<class 'int'>

<class 'str'>
<class 'float'>
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int khong bi tran s6: Python cép thém bd nhd khi sb 16n 18n, nén chi bi gidi han bdi bd
nhd may. Kiéu float c6 d6 chinh xac hiru han (muc 2.5).
An int never overflows: Python allocates more memory as the number grows, so it is limited only
by machine memory. A float has finite precision (section 2.5).

lon = 2 ** 100

print (lon)

print (type (lon). name )
print (len(str (2 ** 1000)))

Ket qua chay / Output
1267650600228229401496703205376

int
302

"type()" cho biét kiéu chinh xac clia mot gia tri. "isinstance(x, kiéu)" kiém tra x cé thudc
kiéu d6 (hodc mét trong céac kiéu trong bd) hay khong va duge uu tién khi viét diéu kién.
"bool" 1a 16p con cua "int" nén "True" duoc tinh 1a 1.

"type()" gives the exact type of a value. "isinstance(x, type)" tests whether x belongs to that type

(or to one of the types in a tuple) and is preferred in conditions. "bool" is a subclass of "int", so
"True" counts as 1.

x = True

print (isinstance (x, int))

print (isinstance (x, bool))

print (type (x) == int)

print (isinstance (3.0, (int, float)))
print (True + True)

Két qua chay / Output

True
True
False
True
2

ket qua = None

print (ket qua is None)
print (ket qua == 0)

print (None == "")

print (type (None) . name )

Két qua chay / Output

True
False
False
NoneType

"None" biéu dién "chua cé gi tri" va khac 0, khac chudi rdng. Kiém tra bang "is None",
khong dung "== None".

"None" means "no value yet" and differs from 0 and from the empty string. Test it with "is
None", not "== None".

Céc gia tri "trong" khac nhau vé kiéu du cing mang nghia "khong c6 gi": 0 1a s6, "" 1a
chudi réng, None 1a khong co gid tri. Phép "==" so sanh noi dung, khong so sanh kiéu: 0
== 0.0 14 True nhung "5" == 5 1a False.
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"

Different "empty" values differ in type although all mean "nothing": 0 is a number, "" an empty
string, None no value. The "==" operator compares content, not type: 0 == 0.0 is True but "5"
== 5 is False.

print (None == 0, None == "", 0 == False, 0 == "")

gl (0 == 0.0, 97 = 5, 5 = 5.0

print (type(0.0). name , type(""). name )

Két qua chay / Output

False False True False
True False True
float str

PHAI THUQC / MEMORISE — type(x) cho kiéu ciia x; isinstance(x, int) cho True hodc
False. Kiéu co ban: int, float, str, bool, NoneType.
type(x) gives the type of x; isinstance(x, int) gives True or False. Basic types: int, float, str, bool,

NoneType.

2.4. Toan tir s6 hoc va thir tu wu tién — Arithmetic operators and precedence

Toan tir Tén Vi du

Operator Name Example
Cong

+ . 17 +
Addition [
Tru

- 17-5
Subtraction

. Nhar.l . 17%5
Multiplication

/ Clln.a,. Iuén cho float 1775
Division, always a float

/) Chia ngu.y.en, lam tron xudng 17//5
Floor division
Chia lay du

0, 1 o

A Remainder (modulo) V03

" Liy thura 2 %% 10
Exponentiation

print (17 + 5, 17 - 5, 17 * 5)

print (17 / 5, 17 // 5, 17 % 5,

print (8 / 2)

print (type(8 / 2). name )

Két qua chay / Output

22 12 85

3.4 3 2 1024
4.0

float

2 =% 10)

Két qua

Result

22

12

85

3.4

1024
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Biéu thirc Dung khi Kiéu két qua

Expression Use it when Result type

can gia tri thap phan

a/b float
you need a decimal value
allb can thuong nguyén (sd to tién, so trang) int néu ca hai 1a int
you need a whole quotient (notes, pages) int if both are int
o can phan du (s6 1¢, kiém tra chin 18) int néu ca hai 1a int
a%b . . o .
vou need the remainder (leftovers, parity) int if both are int

Véi s6 am, "//" 1udn l1am tron xudng (vé phia —oo) va diu cta "%" theo sb chia, sao cho a
== (a//b) * b+ a % b. Ham int() thi cat bé phan thap phan (vé phia 0), nén "-17 // 5" va
"int(-17 / 5)" cho hai két qua khac nhau.

With negative numbers, "//" always rounds down (towards —o) and the sign of "%" follows the
divisor, so that a == (a // b) * b + a % b. The int() function truncates the fractional part
(towards 0), so "-17 // 5" and "int(-17 / 5)" differ.

print (-17 // 5, -17 % 5)
print (17 // -5, 17 % -5)
print (int (=17 / 5))

a, b=-17, 5
print(a == (a // b) * b + a $ b)

Két qua chay / Output

-4 3
-4 -3
-3
True
34
—17//5=—4 int(-17/5)=-3
T L @ L T
-5 -4 -3 -2
Hinh 2.2. —17 chia 5 bang —3,4: "//" 14y —4, int() iy —3
Figure 2.2. —17 divided by 5 is —3.4: "//" gives —4, int() gives —3

Cach Hwéng lam tron —3,4 thanh
Method Direction —3.4 becomes

xuong, vé —o
down, towards —o

/I (floor division)

vé 0, bo phan thap phan

int th.t
int(), math.trunc() towards 0, drops the fraction
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Cach Hwéng lam tron —3,4 thanh
Method Direction —3.4 becomes
math.floor() zuong —4
own
. lén
math.ceil() =3
up
round() ve so chan gan nhat khi dung .5 3

to the nearest even number at exactly .5

import math

print (math.floor (-3.4), math.ceil (-3.4))

print (math.trunc(-3.4), int(-3.4), round(-3.4))
print (math.sqgrt (144), math.pi)

print (abs (-250 000), max(3, 9, 4), min(3, 9, 4))
print (pow (2, 10), divmod(1l 850 000, 500 000))

Két qua chay / Output

-4 -3

=8 =3 =3

12.0 3.141592653589793
250000 9 3

1024 (3, 350000)

"divmod(a, b)" tra vé cdp (thuwong nguyén, sé du) trong mot lan tinh. Vi du
"divmod(1_850 000, 500 000)" cho biét c6 3 t& 500.000 ddng va con du 350.000 dong.

"divmod(a, b)" returns the pair (whole quotient, remainder) in one step. For example
"divmod(1_850_000, 500 _000)" shows 3 notes of 500,000 dong with 350,000 dong left over.

Hai Gmg dung thudng gip cta "//" va "%": kiém tra chia hét ("a % b == 0") va tach chir s6
("% 10" 1ay chit s6 hang don vi, "// 10" bo chit s6 do).

Two common uses of "//" and "%": testing divisibility ("a % b == 0") and extracting digits ("%
10" gives the units digit, "// 10" removes it).

print(18 $ 2 == 0, 7 % 2 == 1, 2 500 000 % 1 000 == 0)

n =1 234

print(n % 10, n // 10 % 10, n // 1000)
print(n // 10, (n // 10) // 10)

Két qua chay / Output
True True True

4 31
123 12

Thir tw wu tién — Operator precedence

Miic Toan tir Két hop

Level Operators Associativity

Cao nhat (1) 0 Trong ra ngoai
Highest (1) Innermost first
) x Phai sang trai

Right to left
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Miic Toan tir Két hop
Level Operators Associativity

+x, -x (d4u don ngoi)

3 +x, -x (unary sign) -

Trai sang phai
o

4 SR Lefi to right

5 . Trai sang phai
Left to right

6 e s e Chuong 3
Chapter 3

Thap nhit (7) Chuong 3

Lowest (7) not, and, or Chapter 3

print (2 + 3 * 4, (2 + 3) * 4)
print (-2 ** 2, (-2) ** 2)
PELAE (2 %% 3 %% 2, (2 %% J) “=¥ 2)
print (100 - 20 - 10, 100 / 5 / 2)
print(7 + 8 // 3 * 2 ** 2 & 5)

Két qua chay / Output

14 20
-4 4
512 64
70 10.0
10

Dong 2: "++" yu tién hon dau trir don ngdi nén "-2 *x 2" 1a —(22) = —4. Dong 3: "x*" két
hop tir phai sang trai nén "2 #* 3 % 2" 14 2° = 512. Dong 5 tinh 1an lugt: 2 +x 2 =4; 8 // 3
=2;2%x4=8;8%5=3;7+3=10.

Line 2: "*+" binds tighter than the unary minus, so "-2 *+ 2" is —(2?) = —4. Line 3: "**"
associates right to left, so "2 ¥x 3 »x 2" is 2° = 512. Line 5 goes step by step: 2 ¥x2=4;8//3 =
2;2#%4=88%5=3;7+3=10.

PHAI THUQC / MEMORISE — Thir tu: () 10i ** rdi ddu don ngdi rdi * / // % rdi + -.
Cung muec thi tinh tir trai sang phai, riéng ** tir phai sang trai. Nghi ngd thi thém ngodc.
Order: () then ** then unary sign then */// % then + -. Equal levels go left to right, except *+* (right
to left). When in doubt, add parentheses.

Phép gan két hop (augmented assignment) gdp phép tinh va phép gan: "x += 5" tuong
duong "x =x + 5". C6 du cac dang +=, -=, *=, /=, //=, Y%=, **=.

Augmented assignment combines an operation with an assignment.: "x += 5" is equivalent to "x
=x+ 5" All forms exist: +=, -=, ¥=, /=, //=, %=, **=.
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