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Chuong 1. Cai Python va chay chwong trinh dau tién — Chaprer 1.
Installing Python and Running Your First Program

Muc tiéu chwong — Chapter objectives

« Cai Python va kiém tra ban cai bang 1énh xem phién ban trong Terminal hoic
Command Prompt
Install Python and check the installation with the version command in Terminal or Command
Prompt

« G& 1énh trong ché do tuong tac, viét tép .py va chay bang dong 1énh, ké ca véi cac tuy
chon nhu -V va -c
Type commands in interactive mode, write a .py file and run it from the command line,
including options such as -V and -c

« Tra ctru cach ding mot ham bang help() va nhan ra diém mai caa Python 3.14 nhu
chudi mau (template strings)
Look up how a function works with help() and recognise what is new in Python 3.14, such as
template strings

1.1. Chon phién ban Python va nhirng diém méi ctia 3.14 — 1.1. Choosing a
Python Version and What Is New in 3.14

Python 1 ngon ngit 1ap trinh: ban viét cic dong chi din bang chit gan véi tiéng Anh
thudng, may tinh lam theo. N6 gidng cong thirc nau an, mdi dong 1a mot viéc can lam.
Python mién phi va chay trén Windows, macOS 1an Linux.

Python is a programming language: you write instructions in text that looks close to plain
English, and the computer follows them. Think of a recipe where each line is one thing to do.
Python is free and runs on Windows, macOS and Linux.

Python ding dé 1am gi, va vi sao chon né khi méi hoec — What Python is used for, and
why it suits beginners

Nguoi ta dung Python dé ty dong hoa viéc 1ap lai (d6i tén hang trim tép, gdp bang tinh),
phan tich dir liéu, 1am trang web, viét cong cu nho cho cong viéc hiang ngay. N6 ciing 1a
ngdn ngit phod bién trong giang day.

People use Python to automate repetitive jobs (renaming hundreds of files, merging

spreadsheets), analyse data, build websites and write small tools for daily work. It is also a
common choice in teaching.

Véi nguoi méi, cé ba 1y do. Ma Python ngan va dé doc, nén ban tap trung vio ¥ tuong
thay vi ky hiéu ruom ra. Ban co6 thé gd mot dong va thay két qua ngay, rat tién dé thu.
Cong dong 16m, nén gan nhu cau hoi ndo ban gip cling da co ngudi tra 10i.

For a newcomer there are three reasons. Python code is short and readable, so you focus on
ideas instead of clutter. You can type one line and see the result at once, which is handy for

experimenting. The community is large, so almost any question you hit has already been
answered.
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Cach doc ) phién ban — How to read a version number

S6 phién ban Python gbm ba phan ndi bang dau cham, vi du 3.14.0. S6 dau (3) 1a dong
chinh. S¢ giita (14) 14 ban chinh phu: mdi nim Python ra mot ban nhu vy, mang thém
tinh ning mai. S6 cubi (0) 12 ban va, chi sira 16i.

A Python version number has three parts joined by dots, such as 3.14.0. The first (3) is the major

line. The middle one (14) is the feature release: Python ships one each year, adding new
features. The last (0) is the patch number, which only fixes bugs.

Khi noi "Python 3.14", ngudi ta chi hai s6 dau. Moi ban 3.14.x déu dung dugc nhu nhau
voi nguoi méi, nén ban chi can chon dang 3.14 roi léy s6 va méi nht.

When people say "Python 3.14", they mean the first two numbers. Every 3.14.x release works the
same for a beginner, so just pick 3.14 and take the newest patch number.

P6i khi ban thay dudi nhu 3.14.0rc3. Chir rc 1a release candidate, tirc ban tng vién phat
hanh. D6 13 ban thi cudi trude khi chdt chinh thire, re3 13 1an thir thir ba. Dung dé thi
nghiém thi dugc, con hoc hay lam viéc that thi 1y ban khong c6 dudi rc.

Sometimes you see a suffix like 3.14.0rc3. The letters rc stand for release candidate: a final trial

build before the official release, and rc3 is the third trial. It is fine for testing, but for learning or
real work take a version with no rc suffix.

M&i phan cta sd phién ban 1a mot s6 nguyén riéng, khong phai sb thap phan. Vi vay 3.14
m&i hon 3.9, do 14 16n hon 9. Hiy so timg phan tir trai sang phai.

Each part of a version number is a separate whole number, not a decimal. So 3.14 is newer than
3.9, because 14 is greater than 9. Compare the parts one by one from left to right.

Vi DU/ EXAMPLE — Ban thay hai ban 3.14.2 va 3.14.1 trén trang tai. S6 dau va sb giita
gidng nhau (3 va 14). Bén s6 cudi, 2 16n hon 1, nén 3.14.2 1 ban v4 méi hon. Ban lay 3.14.2.
You see two builds, 3.14.2 and 3.14.1, on the download page. The first and middle numbers match (3
and 14). At the last number, 2 is greater than 1, so 3.14.2 is the newer patch. Take 3.14.2.

Chon ban nao va kiém tra may ban dang cé ban nao — Which version to pick, and how
to check what you have

1. M¢ dong 1énh: Terminal trén macOS hoac Linux, Command Prompt hodc PowerShell
trén Windows.

Open a command line: Terminal on macOS or Linux, Command Prompt or PowerShell on
Windows.

2. G& 1énh sau rdi nhan Enter (macOS va Linux thudng ding python3 thay cho python):
Type the following and press Enter (macOS and Linux usually use python3 instead of

python):

| python --version

1. Doc dong két qua. Néu thay Python 3.14.x, ban da c6 ban méi nhat cua dong nay.
Read the result. If you see Python 3.14.x, you already have the latest of this line.

2. Néu théiy s6 nho hon, chfmg han Python 3.12.4, hodc may bao khong tim théy 1énh,
hay cai ban 3.14 theo huéng dan & muc sau.
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If you see a lower number such as Python 3.12.4, or the system says the command is not
found, install 3.14 using the next section's instructions.

VI DU/ EXAMPLE — Ban g6 python3 --version trén may Mac va nhan Python 3.13.1. May
nay dung dugc cho phan 16n bai hoc, vi cac 1énh co ban gidng nhau giita cac ban 3.x. Nhung
dé cac man hinh ban thay khop véi tai liéu nay, hay cai 3.14.

You type python3 --version on a Mac and get Python 3.13.1. That machine works for most lessons,

since basic commands are the same across 3.x releases. But to make your screen match this guide,
install 3.14.

Thir dong 1énh twong tac dau tién — Trying the interactive prompt for the first time

Trinh g 1énh twong tac (REPL, viét tat ctia read-eval-print loop) 13 noi ban gé mot dong,
Python chay ngay va in két qua, rdi chd dong tiép theo. Gidng nhan tin qua lai véi may.
The interactive prompt (REPL, short for read-eval-print loop) is where you type one line, Python
runs it and prints the result, then waits for the next line. It works like a chat with the machine.

1. Trong cira s6 dong 1énh, gd python (hodc python3 trén macOS va Linux) rdi nhan
Enter. Ban sé& thiy vai dong gidi thiéu va dau >>> & cubi.
In the command window, type python (or python3 on macOS and Linux) and press Enter.
You will see a few intro lines and a >>> mark at the end.

2. Sau ddu >>>, gd phép tinh 2 + 3 rdi nhin Enter. Python tra vé 5 ngay dudi dong vira
g0.
After the >>> mark, type the sum 2 + 3 and press Enter. Python returns 5 right under the
line you typed.

3. G6 tiép print("Xin chao") rdi nhan Enter. Lénh print bao Python in chit trong ngodc ra
man hinh, nén ban thiy Xin chao.
Next type print("Xin chao") and press Enter. The print command tells Python to show the
text in the brackets, so you see Xin chao.

4. G exit() rdi nhan Enter dé thoat vé dong 1énh thuong.
Type exit() and press Enter to return to the normal command line.

Piéu ngwoi moi sé thiy & 3.14 — What a beginner will notice in 3.14

Thay d6i dé thay nhat 1a trinh gd 1énh tuong tac (g0 python roi nhan Enter, ban thiy dau
>>>) gid t6 mau ci phap ngay khi ban gd. Tir khoa, chudi chit va sé c6 mau riéng, nén
16i go sai d& 16 hon. Tinh ning nay bat sin. N6 tit néu ban dit bién moi trudng
PYTHON BASIC REPL hodc dung bién tit mau ctia h¢ théng.

The most visible change is that the interactive prompt (type python and press Enter, and you see
>>>) now colours syntax as you type. Keywords, strings and numbers get their own colours, so

typos stand out. It is on by default. It switches off if you set the environment variable
PYTHON BASIC REPL or use your system's colour-disabling variables.

Thong bao 16i ciing duge chim cho than thién va chinh x4c hon, nén doc dong cudi cua
béo 15 13 biét nén stra gi. Cach doc 16i nam & Chuong 7.

Error messages have also been polished to be friendlier and more accurate, so the last line of an
error usually tells you what to fix. Reading errors is covered in Chapter 7.
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Ban nay con c6 vai tinh ning sau: ché do free-threaded (chay nhiéu ludng song song
hon), nhiéu trinh thong dich trong thu vién chuan, chudi mau va nén Zstandard. Ban chua
can dén, cit bo qua.

The release also has some deeper features: free-threaded mode (running threads in parallel

more freely), multiple interpreters in the standard library, template strings and Zstandard
compression. You do not need them yet, so skip them.

Béan free-threaded chay chdm hon ban thuong mdt chut véi chuong trinh don gian, va
mot s6 thu vién bén thir ba chua sin sang cho né. 6 1a 1y do né 1a lwa chon cai thém,
khong phai mac dinh.

The free-threaded build runs a little slower than the regular one on simple programs, and some

third-party libraries are not ready for it yet. That is why it is an optional extra install, not the
default.

LOI HAY GAP / COMMON MISTAKE — Cai nhdm ban rc hodc ban free-threaded vi thiy
chung ¢ trang tai. Ban free-threaded 1a Iya chon riéng, khong cai mac dinh; hay dung ban
thuong, khong dudi re.

Installing an rc build or a free-threaded build because it appears on the download page. The free-
threaded build is a separate option that is not installed by default; use the regular build with no rc

suffix.

LOI HAY GAP / COMMON MISTAKE — Khong thiy mau trong trinh g& 1énh rdi tuéng
may hong. Hay kiém tra ban dang ding ban 3.14 va bién PYTHON BASIC REPL chua dugc
dat.

Seeing no colour at the prompt and assuming something is broken. Check that you are on 3.14 and
that PYTHON BASIC REPLis not set.

LOI HAY GAP / COMMON MISTAKE — Poc 3.14 nhu s6 thap phan rdi cho ring né cii
hon 3.9. Hay coi 14 va 9 1 hai s6 nguyén va so chiing véi nhau.

Reading 3.14 as a decimal and deciding it is older than 3.9. Treat 14 and 9 as two whole numbers and
compare them.

MEO / TIP — Hoc tir sach hodc video cii van 6n, mién 1a chung dung Python 3. Chi tranh tai
liéu dung Python 2, vi [énh in ra man hinh va nhiéu chi tiét khac d3 khac. Vi du, Python 2 viét
print "chao" khong can ngoic, con Python 3 bat budc c6 ngodc: print("chao").

Older books and videos are fine as long as they use Python 3. Only avoid material written for Python
2, where printing to the screen and many other details differ. For example, Python 2 writes print
"hello" without brackets, while Python 3 requires them. print("hello").

1.2. Cai Python trén Windows, macOS va Linux - 1.2. Installing Python on

Windows, macOS and Linux

Cai Python la dat chuong trinh thong dich 1én may. Thong dich 1a doc tung dong 1énh
ban viét roi 1am theo. Ban chi can cai mét 1an cho mdi may, sau d6 dung cho moi chuong
trinh vé& sau. Mdi hé diéu hanh c6 cach cai hoi khac nhau, nhung déu két thuc béng mot
phép thur: g6 1énh hoi phién ban.
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Installing Python puts the interpreter on your computer. The interpreter reads the commands
you write, line by line, and carries them out. You install it once per machine and reuse it for
every program afterwards. Each operating system has its own route, but all of them end with the
same test: a command that asks for the version.

Trude khi bat dau, ban can biét PATH (dudng dan tim 1énh). Hay hinh dung PATH nhu
cubn danh ba ctia may. Khi ban gd python, may 1at danh ba dé tim chuong trinh tén d6
nim & thu muc nao. Python chua co trong danh ba thi may bao khong tim thiy, du
chuong trinh ¢ nam sin trén 6 dia.

First, you need to know PATH, the list of folders where the computer looks for commands. Think
of it as the machine's phone book. When you type python, the computer looks up that name to

find which folder holds the program. If Python is not in the book, the computer says it cannot
find it, even though the program sits on your disk.

Windows — Windows

1. M¢ trinh duyét, vao trang python.org, chon muc Downloads. Trang tu goi y ban mai
nhat cho Windows, ban bAm nit tai d6. Chi tai tir trang chinh thuc nay.

Open your browser, go to python.org and choose Downloads. The page suggests the latest
Windows version automatically. Click that download button, and download only from this
official site.

2. M6 tép vira tai (thuong nim trong thu muc Downloads) bang cach bam dup. Néu
Windows héi ¢ cho phép thay d6i may khong, bAm Yes.

Double-click the downloaded file, usually in your Downloads folder. If Windows asks
whether to allow changes to your device, click Yes.

3. O ctra s6 dau tién, tim 6 c6 dong chit vé viéc thém python.exe vao PATH va tich vao
d6. Pay 1a 6 dé bi bo sot nhat. Giao dién bo cai c6 thé khac chut gitra cac phién ban,
nhung 6 nay luén nam & phan dudi.

In the first window, find the checkbox about adding python.exe to PATH and tick it. This is
the box people miss most often. The installer layout varies slightly between versions, but this
box sits near the bottom.

4. Bam Install Now va doi thanh tién trinh chay hét. Khi thdy thong bao thanh cong,
bam Close.

Click Install Now and wait for the progress bar to finish. When you see the success message,
click Close.

5. Bam phim Windows, gd cmd rdi nhan Enter dé m¢ cira s6 dong 1énh. Cira s6 nay 1a
noi ban go 1énh bang chir thay vi bam chudt.
Press the Windows key, type cmd and press Enter to open a command window. This is where

you give instructions by typing text instead of clicking.

6. G 1énh sau r6i nhan Enter:
Type the following command and press Enter:
| python --version
1. Doc dong may in ra. Néu thay chir Python kém mat day so, viéc cai da xong. Néu
thay thong bao 151, chuyén xubng phan chd hay sai ¢ cudi muc.
Read the line the computer prints. If you see the word Python followed by numbers, the
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installation is done. If you see an error message, go to the common mistakes at the end of
this section.

macOS — macOS

1. Vao python.org, chon Downloads va tai bd cai cho macOS. Tép tai vé co dudi .pkg.
Go to python.org, choose Downloads and get the macOS installer. The file ends in .pkg.
Trang tai con ghi kém checksum cua ting tép. Checksum 1a mot chudi ky tu dic trung
cla tép, gidng sb seri trén hop hang: néu tép bi hong hodc bi sira, chudi nay s& khac.
Nguoi mdi khong bat bude kiém tra, nhung can biét dé hiéu vi sao trang c6 dong do.
The download page also lists a checksum for each file. A checksum is a fingerprint string for the

file, like a serial number on a product box: if the file is damaged or altered, the string changes.
Beginners are not required to check it, but it explains why that line is on the page.

1. Bdm dup tép .pkg. Ung dung Installer ciia macOS mé ra, ban bam Continue qua ting
ctra s6, dong y diéu khoan, rdi bam Install. May c6 thé hoi mat khau dang nhap cia
ban.

Double-click the .pkg file. The standard macOS Installer opens. Click Continue through
each window, accept the terms, then click Install. The Mac may ask for your login password.

2. Nhan Command + Space, g& Terminal roi nhan Enter. Sau d6 gd 1énh sau (trén
macOS, tén 1énh 13 python3, c6 sd 3):

Press Command + Space, type Terminal and press Enter. Then type this command (on
macOS the command name is python3, with the 3):

| python3 --version

Linux - Linux

Nhiéu ban Linux da cai sdn Python, nén ban hiy kiém tra truéc. M& ing dung Terminal
va gd python3 --version. Néu mdy in ra sd phién ban thi ban di c6 thé dung ngay. Néu
bao khong tim thay hodc phién ban qua cii, hdy cai bang trinh quan 1y géi cua hé thdng,
tirc 1a cong cu cai phan mém c6 sin cta ban Linux do.

Many Linux systems ship with Python, so check first. Open the Terminal app and type python3 --
version. If it prints a version number, you can start right away. If it says the command is not
found, or the version is too old, install it with the system's package manager, the built-in tool
your Linux uses to install software.

1. Trén Ubuntu hodc Debian, gd 1€nh sau va nhap mat khau khi dugc hoi:
On Ubuntu or Debian, type this command and enter your password when asked.:

| sudo apt install python3

1. Trén Fedora, go:
On Fedora, type:
| sudo dnf install python3

1. G6 lai python3 --version dé kiém tra.
Run python3 --version again to check.
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Doc két qua kiém tra — Reading the check result

Vi DU/ EXAMPLE — Ban g python --version trén Windows va may in ra dong Python
3.14.0. Dong nay nghia 1a may da tim thay Python trong danh ba PATH va day la ban 3.14.0.
S6 ctia ban ¢6 thé khac néu ban tai ban méi hon, va vay van dang. Chi can dong bt dau béng
chir Python va mot day sd.

You type python --version on Windows and the machine prints Python 3.14.0. That line means the
computer found Python through PATH and the version is 3.14.0. Your number may differ if you
downloaded a newer release, and that is fine. All you need is a line starting with the word Python
followed by numbers.

Chay thir m¢t dong Iénh dau tién — Running your first line of code

Biét Python da cai chua du. Ban nén cho né lam mdt viéc nho dé chic ré‘mg n6 chay duoc.
Céch nhanh nhét 14 dua cho Python mot phép tinh ngay trén dong 1énh.

Knowing Python is installed is not enough. Give it one small job to confirm it really runs. The
quickest way is to hand it a calculation straight from the command line.

1. Mé cira s6 dong 1énh (cmd trén Windows, Terminal trén macOS va Linux).
Open the command window (cmd on Windows, Terminal on macOS and Linux).

2. G 1énh sau roi nhan Enter. Trén macOS va Linux, d6i chit python thanh python3.
Hai d4u nhay kép bao quanh phén Iénh can giit nguyén.
Type the following command and press Enter. On macOS and Linux, change python to
python3. Keep the two double quotes around the code.

| python -c "print(2 + 3)"

1. Poc két qua. Python tinh 2 + 3 rdi in ra s6 5 trén mot dong riéng. Thay s6 5 nghia 13
may doc va chay dung 1é€nh cta ban.
Read the result. Python works out 2 + 3 and prints 5 on a line of its own. Seeing 5 means the
machine read and ran your instruction correctly.

LOI HAY GAP / COMMON MISTAKE — Windows bao khong tim thiy 1énh python, hoic
ty m& cira hang Microsoft Store. Nguyén nhan thuong gap 1a ban quén tich 6 thém vao
PATH. Céch stra: chay lai b6 cai, chon Modify hodc cai lai va tich 6 d6. Sau d6 dong ctra $6
dong 1énh, mé cai méi roi thir lai, vi ctra s6 cii van gilr danh ba cii.

Windows says the python command is not found, or opens the Microsoft Store. The usual cause is
forgetting to tick the PATH box. Fix: run the installer again, choose Modify or reinstall, and tick that
box. Then close the command window, open a new one and retry, because the old window keeps the
old phone book.

LOI HAY GAP / COMMON MISTAKE — Trén macOS va Linux, gb python thay vi
python3 c6 thé bao 156i. Hai hé nay dung tén python3, nén hiy gb ding tén do.

On macOS and Linux, typing python instead of python3 may fail. These systems use the name python3,
so type that one.

LOI HAY GAP / COMMON MISTAKE — Trén Ubuntu hodc Debian, 1énh cai bao khong
tim thdy g6i. Danh sach phdn mém ctia may c6 thé da cii. G& sudo apt update dé 1am méi
danh sach, rdi chay lai 1énh cai.
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On Ubuntu or Debian, the install command says it cannot find the package. The machine's software
list may be out of date. Type sudo apt update to refresh it, then run the install command again.

LOI HAY GAP / COMMON MISTAKE — Vira cai xong ma Terminal trén macOS van
khong nhan 1énh. Hiy dong Terminal, mé lai ctra s6 m&i roi g lai. Cra s6 mé trude luc cai
chwa biét c6 Python.

Right after installing, the macOS Terminal still does not recognise the command. Close Terminal,
open a fresh window and type it again. A window opened before the install does not know about
Python.

MEO / TIP — Trén Windows con c6 1énh py --version. Néu python khong chay ma py chay
dugc, Python di dugc cai dung, chi 1a PATH chua c6. Ban van ding py dé 1am cac bai sau
trong ltc sua PATH.

Windows also has the command py --version. If python fails but py works, Python is installed correctly
and only PATH is missing. You can keep using py for the later exercises while you fix PATH.

GHI CHU / NOTE — Ba viéc can nhd: tai tir python.org, tich 6 thém vao PATH trén
Windows, va kiém tra bang 1énh hoi phién ban (python trén Windows, python3 trén macOS
va Linux).

Three things to remember: download from python.org, tick the PATH box on Windows, and check
with the version command (python on Windows, python3 on macOS and Linux).

1.3. G6 1énh truc tiép trong ché do twong tac — 1.3. Typing Commands in Interactive
Mode

Ché d6 tuong tac giong nhu noéi chuyén qua lai véi Python: ban g& mot cau 1énh, bam
Enter, Python tra 10i ngay ri chd cau tiép theo. Chuong trinh dimg ra doc va chay timg
cau lénh ay goi 14 trinh thong dich (interpreter). Ché d6 nay hop dé thir nhanh mot phép
tinh hay kiém tra mot y nghi trudc khi viét thanh tép.

Interactive mode is a back-and-forth conversation with Python: you type one statement, press
Enter, and Python answers right away, then waits for the next one. The program that reads and
runs each statement is called the interpreter. It suits quick experiments, such as a calculation or
a small idea you want to test before saving it in a file.

Mé trinh théng dich — Starting the interpreter

1. Trén Windows, mé Command Prompt hozc PowerShell (g6 tén chung vao 6 tim kiém
cua menu Start). Trén macOS hoac Linux, m¢ tng dung Terminal.
On Windows, open Command Prompt or PowerShell (type its name into the Start menu
search). On macOS or Linux, open the Terminal app.

2. G& 1énh sau roi bAm Enter. Trén macOS va Linux, thudng phai gb python3 thay cho
python. Trén Windows, néu python khéng chay, thir py.

Type this command and press Enter. On macOS and Linux you usually need python3 instead
of python. On Windows, if python does not work, try py.

| python
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1. Python in ra vai dong chao, gdm s6 phién ban (vi du 3.14) va thong tin ban quyén.
Dong cubi 14 dau nhic (prompt), tirc ky hidu bao may dang chd ban go: >>>
Python prints a short welcome message with the version number (for example 3.14) and a
copyright notice. The last line is the prompt, the symbol telling you the interpreter is waiting
for input: >>>

Thiy >>> nghia 13 ban dang & trong Python. Khi dau nay chwa xuat hién, ban vin ¢ man
hinh dong 1énh ctia hé diéu hanh, va 1énh Python g6 vao d6 sé& bao 13i.

Seeing >>> means you are inside Python. Until it appears, you are still in your operating
system's command line, and Python statements typed there will fail.

Phép tinh diu tién — Your first calculation

Sau d4u nhic, gd mot phép tinh rdi bam Enter. Pimg gd chinh ba ddu >>>, vi may di in
san. Ban chi gd phan dung sau no.

After the prompt, type a calculation and press Enter. Do not type the three >>> signs yourself,
since the interpreter prints them. You type only what comes after.

>>> 2 + 3
5

Dong khong c6 >>> 14 két qua Python tra vé. Ding nhu may tinh bo tai thi di cac phép
sau (chuong 2 s€ noi k¥ tirng phép):

The line without >>> is the answer from Python. As a pocket calculator it handles these
operations (chapter 2 goes through each one in detail):

>>> 12500 * 4
50000

>>> 7 /2
3.5

>>> 7 // 2

3

>>> 2 ** 10
1024

Déu * 1 nhén, / 13 chia (cho két qua thap phan), // 1 chia 1ay phan nguyén, ** 1a luy thira.
Vi du, 7 chia 2 duoc 3,5 nhung phan nguyén chi 1a 3.

The sign * means multiply, / divides (giving a decimal result), // divides and keeps only the whole
part, and ** raises to a power. For instance, 7 divided by 2 is 3.5, but its whole part is just 3.

Con mot phép nita hay dung: % cho s6 du cta phép chia. Chia 7 cho 2 dugc 3, du 1, nén
7% 2ral.

One more operation you will use often: % gives the remainder of a division. Dividing 7 by 2
gives 3 with 1 left over, so 7 % 2 returns 1.

Vi du 1am mau: chia tién mua dd — Worked example: splitting a shopping bill
Ban mua 3 cudn vo gid 12500 dong mot cubn va 2 ciy but gia 8000 dong mot ciy. Ba
nguoi cung chia tién. Hay dé Python tinh.

You buy 3 notebooks at 12500 dong each and 2 pens at 8000 dong each. Three people split the
bill. Let Python do the work.
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VI DU/ EXAMPLE — Budc 1: gb gia vo nhan s6 lugng, 3 * 12500 ra 37500. Budc 2: gd 2 *
8000 ra 16000. Budc 3: cong hai két qua, 37500 + 16000 ra 53500. Budc 4: chia ba 1y phan
nguyén, 53500 // 3 ra 17833. Budc 5: kiém s6 du, 53500 % 3 ra 1. M&i nguoi tra 17833 dong,
con du 1 dong, vi 17833 x 3 = 53499.

Step 1: type the notebook price times the quantity, 3 * 12500 gives 37500. Step 2: type 2 * 8000, which
gives 16000. Step 3: add the two results, 37500 + 16000 gives 53500. Step 4: divide by three and keep
the whole part, 53500 // 3 gives 17833. Step 5. check the remainder, 53500 % 3 gives 1. Each person
pays 17833 dong with 1 dong left over, because 17833 x 3 = 53499.

>>> 3 * 12500 + 2 * 8000
53500

>>> 53500 // 3

17833

>>> 53500 & 3

1

Python nhan trudc réi méi cong, giéng toan & truong. Mubn doi thir ty thi ding ngodc
tron, vi du (3 +2) * 10 ra 50.

Python multiplies before it adds, just like school maths. To change the order, use round
brackets: (3 + 2) * 10 gives 50.

Chir ciing tinh dwgc — Text works too

Chir dat trong ddu nhay kép goi 1a chudi (string). Ban nbi hai chudi bang dau +. Python in
két qua kém d4u nhay don dé ban biét d6 1a chudi.

Text inside double quotes is called a string. You join two strings with +. Python prints the result

with single quotes so you can tell it is a string.

>>> "Xin chao" + " ban"
'Xin chao ban'

Mudn ghi chti cho minh, g& # roi viét tiép. Python bo qua moi thir tir # dén hét dong. Vi
du 5 * 6 # nhan ra 30.

To leave a note for yourself, type # and keep writing. Python ignores everything from # to the
end of the line. For example, 5 * 6 # multiply gives 30.

Dong tiép noi ... — Continuation lines: ...

Mot sb cau 1énh gém nhiéu dong, vi du cau 1énh if (néu diéu kién dung thi 1am viéc gi
d6). Sau dong dau, Python dbi du nhéc thanh ... dé bao rang n6 chd phan con lai. Dong
trong than 1énh phai thut vao, & day 1a bon dau céch.

Some statements span several lines, such as an if statement (do something only when a condition

holds). After the first line, Python changes the prompt to ... to say it is waiting for the rest. Lines
inside the body must be indented, here by four spaces.

>>> tuoi = 20

>>> if tuoi >= 18:

. print ("bu tudi")

pa tudi
Dong ... cudi ciing bo trong: ban bam Enter mot 1an nita dé bao da gd xong. Chi khi d6
Python méi chay ca khéi.
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The last ... line is empty: you press Enter once more to say you have finished. Only then does
Python run the whole block.

Dé y dong tuoi = 20: 1énh gan gia tri khong in gi ra. Python chi in két qua khi dong ban
g0 1a mot biéu thirc, tire thir ¢ thé tinh ra gia tri. Trong tép .py, két qua nhu vay khong tu
hién, ban phai dung print().

Notice the line tuoi = 20: an assignment prints nothing. Python echoes a result only when the

line is an expression, meaning something that can be evaluated to a value. In a .py file such
results do not appear on their own, so you need print().

Xem lai I€nh cii va huy dong dang g6 — Recalling old commands and cancelling a line

« Bam phim mili tén 1én dé goi lai 1énh vira g, bam tiép dé 1ui xa hon. Miii tén xudng di
nguoc lai. Sua roi bam Enter dé chay lai.
Press the up arrow to bring back the last command, and keep pressing to go further back.
The down arrow goes the other way. Edit the line and press Enter to run it again.

* G& do ma mudn bo, bdm Ctrl+C. Python huy dong dé va tro vé ddu >>>.
If you want to abandon a half-typed line, press Ctrl+C. Python cancels it and returns to
>>>

« Pang ¢ d4u ... ma gd nham ca khéi, Ctrl+C ciing huy khdi d6 va dua ban vé >>>,
If you are at ... and the whole block is wrong, Ctrl+C cancels it too and takes you back to
>>>

Poc phan hoi khi g6 sai — Reading the response to a mistake

Go sai khong 1am hong gi ca. Python in thong bao 18i rdi quay lai ddu >>> cho ban thir
lai. Hai 16i thuong gip & ngudi moi:

A mistake breaks nothing. Python prints an error message and returns to >>> so you can try

again. Two errors beginners meet often:

>>> 10 / 0

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

ZeroDivisionError: division by zero

>>> prin (1)

NameError: name 'prin' is not defined. Did you mean: 'print'?
Poc dong cudi cung trude: nd néu loai 16i va 1y do. O trén, mét 16i 1a chia cho 0, 161 kia la
g0 thiéu chir t cua print va Python con ggi y tén ding.
Read the last line first: it names the kind of error and the reason. Above, one error is a division
by zero, and the other is print missing its final t, where Python even suggests the right name.

Thoat khéi Python — Leaving Python

1. Tai dau >>>, g0 exit() r6i bAm Enter.
At the >>> prompt, type exit() and press Enter.

2. Néu khong duoc, thir quit(), hodc bAm Ctrl+D (macOS, Linux) hay Ctrl+Z rdi Enter
(Windows).
If that fails, try quit(), or press Ctrl+D (macOS, Linux) or Ctrl+Z then Enter (Windows).
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Ban Python méi con cho gd exit hodc quit khong can cip ngodc, nhung g exit() thi ban
nao ciling chay.

Newer Python versions also accept exit or quit without parentheses, but exit() works on every
version.

LOI HAY GAP / COMMON MISTAKE — G& python ngay khi dang & ddu >>>, hoic g6
1énh Python nhu print("a") khi chwa mé Python, déu bao 16i. Hay nhin dau dong: c¢6 >>> thi
m&i g0 1énh Python.

Typing python while already at >>>, or typing a Python statement such as print("a") before starting
Python, both produce errors. Check the start of the line: only type Python statements after >>>.

LOI HAY GAP / COMMON MISTAKE — Quén thut 1& & dong sau ..., hodc quén bim
Enter thém 14n cudi, nén khéi 1énh bao 15i hodc khong chay.
Forgetting the indent after ..., or forgetting the final extra Enter, makes the block fail or never run.

LOI HAY GAP / COMMON MISTAKE — G& d4u nhay cong (“ ) do chép tir trang web
hodc Word. Python chi hiéu nhay thang " hodc . Néu thdy SyntaxError & dong c6 chudi, hiy
g6 lai ddu nhay bang tay.

Typing curly quotes (*“ ) copied from a web page or a word processor. Python only understands
straight quotes, " or . If you see a SyntaxError on a line with a string, retype the quotes by hand.

GHI CHU / NOTE — Trén Windows, néu may bao khong nhan ra 1énh python, thuong la
Python chua duoc thém vao dudng dan tim 1énh luc cai. Thir gd py trudc khi cai lai.
On Windows, if the system does not recognise the python command, Python usually was not added to

the command search path during installation. Try py before reinstalling.

1.4. Viét tép .py va chay tir dong 1énh - 1.4. Writing a .py File and Running It from

the Command Line

Ché d6 tuong tac & muc trudc rat tién dé tht nhanh, nhung dong ctra s6 1a mét hét. Mudn
gilr lai chuong trinh va chay lai bt ctr lic ndo, ban luu cac 1énh vao mot tép van ban co
dudi .py rdi nho Python chay tép do.

The interactive mode from the previous topic is handy for quick tests, but everything is gone once
you close the window. To keep a program and run it again whenever you like, save the
commands in a text file ending in .py and ask Python to run that file.

Hinh dung nhu viét cong thirc ndu an ra gidy. N6i miéng thi quén, con viét ra thi 1an nao
cling lam lai diang y nhu vay.

Think of writing a recipe on paper. If you only say it aloud you forget it, but a written recipe can
be followed the same way every time.

Chuén bi — What you need

Ban can Python da cai xong va mot trinh soan thdo van ban thuan, vi du Notepad trén
Windows. Pimg ding Word: n6 thém dinh dang ma Python khong hiéu.

You need Python installed and a plain-text editor, such as Notepad on Windows. Avoid Word,
because it adds formatting that Python cannot read.
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Ciac buéc tao va chay tép — Creating and running the file

1.

Tao mot thu muc riéng cho bai tap, vi du thu myc baitap trong Documents. Viéc nay
gitip ban nh¢ tép nam dau.

Create a folder for your exercises, for example baitap inside Documents. This makes it easy
to remember where your files are.

. M¢ trinh soan thao va gd dung cac dong cia vi du chao.py ¢ phan sau. Dong thyt vao

dung bon dau cach.
Open the editor and type the lines of the chao.py example in the later part exactly. Indented
lines use four spaces.

. Chon Save (Luu), dit tén chao.py, luu vao thu muc baitap. O 6 ma hoa (Encoding),

chon UTF-8.
Choose Save, name the file chao.py, and save it in the baitap folder. In the Encoding box,
choose UTF-8.

. Mé ctra s6 dong 1énh, tirc khung chit noi ban g 1énh cho mdy thay vi bdm chudt.

Céch md xem bang sau.
Open a command-line window, the text box where you type instructions to the computer
instead of clicking. The table that follows shows how.

. G cd r6i dau cach va dudng dan thu myc dé di vao ding chd, vi du cd

Documents/baitap. Trén Windows c6 thé dung dau gach chéo ngugc.
Type cd, a space and the folder path to move into the right place, for example cd
Documents/baitap. On Windows you can use backslashes.

. GG 1énh chay theo bang, réi nhan Enter. Chif in ra hién ngay bén duéi dong lénh.

Type the run command from the table and press Enter. The printed text appears right under
the command.

. Muon stra chuong trinh, stra trong trinh soan thao, bam Save, 161 g0 lai I¢énh chay.

Néu quén luu, Python van chay ban cil.
To change the program, edit it in the editor, press Save, then type the run command again. If
you forget to save, Python still runs the old version.

H¢ diéu
hanh M cira s6 dong 1énh bing Lénh chay thuwong dung

Operatin | Open the command window with Usual run command

g system

python chao.py, hodc py

Tim Command Prompt hodc PowerShell trong menu chao.py néu lénh dau khong

Windo 4

e Start, “h‘?}‘ln' , ,
Search for Command Prompt or PowerShell in the Start menu. p y thon chao.p y > OT Py chao.py

' if the first one is not
recognised.
M¢ ng dung Terminal trong thu muc Utilities.
oS : . hon3 chao.
mac Open the Terminal app in the Utilities folder. python3 chao.py
. Mo ung d Terminal cu 61 truong desktop.
Linux g dung Terminal ciia moi g desktop python3 chao py

Open the Terminal app of your desktop environment.
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Truyén tham so cho chwong trinh — Passing arguments to a program

Tham s6 12 nhitng chit ban gd thém sau tén tép, cach nhau bang dau cach. Ching gitp
mot chuong trinh chay véi dit li€u khac nhau ma khong phai stra tép.

Arguments are the words you type after the file name, separated by spaces. They let one program
run with different data without editing the file.

Python gom cic chit d6 vao danh sach sys.argv. Phan tir dau, sys.argv[0], 1a tén tép. Phan
tir tiép theo, sys.argv[1], 1a tham s thir nhat, va cr thé. Moi phan tir déu 1a chudi chit.
Python collects those words in the list sys.argv. The first item, sys.argv[0], is the file name. The
next one, sys.argv[1], is the first argument, and so on. Every item is a string of text.

Chay python chao.py Lan thi sys.argv 13 ['chao.py', 'Lan']. Tén c6 dau cach phai dit trong
dau nhay kép, vi du python chao.py "Lan Anh", néu khong Python coi d6 13 hai tham sb.

Running python chao.py Lan gives sys.argv as ['chao.py', 'Lan']. A name with a space must go in
double quotes, as in python chao.py "Lan Anh", otherwise Python sees two arguments.

Vi moi tham sb déu 14 chit, mudn tinh todn ban phai d6i sang sé bang int(). Vi du int("4")
cho ra s6 4. Bo budc nay, phép cong giita sé va chir s& bao 18i TypeError.

Because every argument is text, you must convert it to a number with int() before doing
arithmetic. For example int("4") gives the number 4. Skip this step and adding a number to text
raises a TypeError.

Vi sao luu theo UTF-8 — Why save as UTF-8

nan
€

UTF-8 1a cach may ghi moi chit cai thanh sb, gdm cé chit ¢6 dau nhu "&" hay "o". Python
3 mac dinh doc tép .py theo UTF-8. Luu kiéu khéc thi chit tiéng Viét bi doc sai va Python
c6 thé bao 13i ¢t phap vé ma hoa ngay khi chay.

UTF-8 is the way a computer records every letter as numbers, including accented letters such as

nin

e" or "o". Python 3 reads .py files as UTF-8 by default. If you save in another encoding,
Vietnamese text is misread and Python may stop with a syntax error about encoding.

Chay nhanh khi khong cin tao tép — Quick runs without creating a file

Véi viée ngan, ban gd mi thang trén dong lénh bang tuy chon -c. Python chay doan chir
dit trong dau nhay rdi thoat, khong dé lai gi. Vi du python -¢ "print(2 + 3)" in ra 5.

For short jobs, put the code straight on the command line with the -c option. Python runs the
quoted text and exits, leaving nothing behind. For example python -c "print(2 + 3)" prints 5.

Python con chay duoc cac module c6 san nhur mét chwong trinh. Module 13 t&p ma da
viét trude, giébng dung cu c6 san trong bép. G& python -m calendar 2000 d in lich ca
nam 2000. S6 2000 14 mot tham s6, gidng tén Lan & trén.

Python can also run built-in modules as programs. A module is a file of ready-made code, like a
tool already in the kitchen. Type python -m calendar 2000 to print the calendar for the whole
vear 2000. The number 2000 is an argument, just like the name Lan above.

Vi DU/ EXAMPLE — Tép chao.py chao tén nguoi ding. Noi dung tép: import sys, 10i if
len(sys.argv) > 1: thut vao ten = sys.argv[1], rdi else: thut vao ten = "ban", roi print("Xin
chao,", ten), va dong cudi print("Chtc ban hoc Python vui!"). Chay python chao.py Lan in ra

Tai li€u nay duogc bién soan boi doi ngli ciia website: https://tailieuso.vin
Trang 18



Huéng dan s dung Python / Using Python

"Xin chao, Lan" va dong chuc. Chay python chao.py khong kém tén thi in "Xin chao, ban".
Dong import sys liy cong cu c6 sin dé doc tham sd. Dong if kiém tra ban c6 g thém tén hay
khong: len dém s phan tir, nén 16n hon 1 nghia 1a c¢6 tham sd.

The file chao.py greets the user by name. File content: import sys, then if len(sys.argv) > 1: with ten =
sys.argv[1] indented, then else: with ten = "ban" indented, then print("Xin chao,", ten), and a last line
print("Chiic ban hoc Python vui!"). Running python chao.py Lan prints "Xin chao, Lan" and the wish
line. Running python chao.py with no name prints "Xin chao, ban". The line import sys fetches a built-
in tool for reading arguments. The if line checks whether you typed a name: len counts the items, so
more than 1 means an argument was given.

python chao.py Lan

VI DU/ EXAMPLE — Tép tong.py cong cic sb gd sau tén tép. Noi dung: import sys, roi tong
=0, 10i for so in sys.argv[1:]: thut vao tong = tong + int(so), va dong cudi print("Tong 13",
tong). Chay python tong.py 4 7 10 thi sys.argv 13 ['tong.py', '4', '7', '10']. Phan cit [1:] b6 tén
tép, chi giit '4','7", '10'. Vong for 13y timg chit, int d6i thanh sd. Bién tong di qua cic gia tri 0,
4, 11 rdi 21. Chuong trinh in "Tong 1a 21",

The file tong.py adds the numbers typed after the file name. Content: import sys, then tong = 0, then
for so in sys.argv[1:]: with tong = tong + int(so) indented, and a last line print("Tong la", tong).
Running python tong.py 4 7 10 makes sys.argv equal to ['tong.py', '4", '7', '10']. The slice [1:] drops
the file name and keeps '4', '7', '10". The for loop takes each text item and int turns it into a number.
The variable tong goes through 0, 4, 11 and then 21. The program prints "Tong la 21",

python tong.py 4 7 10

LOI HAY GAP / COMMON MISTAKE — Bio "can't open file": ban dang dtng sai thu
muc, hodc go sai tén t&p. Dung cd dé vao ding thu muyc, kiém tra lai tén.

"can't open file" means you are in the wrong folder or mistyped the file name. Use cd to enter the right
folder and check the name.

LOI HAY GAP / COMMON MISTAKE — Notepad Iuu thanh chao.py.txt vi dé kiéu tép 1a
van ban. Chon kiéu All files (T4t ca tép) khi luu rdi dat lai tén.

Notepad saves chao.py.txt when the file type is left as text. Choose All files when saving, then set the
name again.

LOI HAY GAP / COMMON MISTAKE — Béo 15i thut 1& (IndentationError) vi dong sau if
hoic else khong thut vao, hodc thut khong déu. Dung dung bdn diu cach.

An IndentationError appears when the line after if or else is not indented, or is indented unevenly.
Use exactly four spaces.

LOI HAY GAP / COMMON MISTAKE — Béo python khéng dugc nhén ra: Python chua
nam trong dudng dan tim 1énh. Thir py chao.py trén Windows, hodc cai lai va tick 6 thém
Python vao PATH.

A "python is not recognised" message means Python is not on the command search path. Try py
chao.py on Windows, or reinstall and tick the option that adds Python to PATH.

LOI HAY GAP / COMMON MISTAKE — G& python chao.py ngay sau ddu nhic >>> s&
bao SyntaxError. Diu >>> nghia 1a ban con trong ché d6 twong tic. G exit() rdi nhan Enter
dé thoat, sau d6 chay lai 1énh.

Typing python chao.py right after the >>> prompt gives a SyntaxError. The >>> sign means you are
still in interactive mode. Type exit() and press Enter to leave, then run the command again.
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LOI HAY GAP / COMMON MISTAKE — Quén dbi tham sb sang so: tong + so véi so 13
chit '4' bao TypeError. Ludn boc int() quanh tham s6 khi can tinh.

Forgetting to convert an argument: adding the text '4' to a number raises a TypeError. Always wrap
the argument in int() when you need to calculate.

1.5. Tuy chon dong 1énh va bién méi trwong ciia Python — 1.5. Command-Line
Options and Environment Variables

Bién moi truong gidng mot to ghi chi dan sin trén canh cira nha. Ai budc vao, ké ca
Python, ciing doc dugc. Hé diéu hanh giit cac ghi chii nay dudi dang cip "tén = gia tri",
vi du PYTHONPATH = C:\mycode. Ban dit mot 1an thi moi 1an chay Python sau d6 déu
thay.

Think of an environment variable as a sticky note on the front door. Anyone who walks in,

Python included, can read it. The operating system stores these notes as "name = value" pairs,
for example PYTHONPATH = C:\mycode. Set one once and every later Python run can see it.

Tuy chon dong 1énh thi khac: d6 13 10i dan riéng cho mét 1an chay, g& ngay sau chir
python. Khi hai bén mau thuan, tuy chon dong 1énh thang bién méi truong.
A command-line option is different: it is an instruction for a single run, typed right after the

word python. When the two conflict, the command-line option wins over the environment
variable.

GHI CHU / NOTE — Trén Windows ban c6 thé g python hoic py. Trén macOS va Linux
thuong phai gd python3. Cac vi du sau viét python, ban ddi theo may ctia minh.

On Windows you can type python or py. On macOS and Linux you usually need python3. The
examples use python; swap in the name that works on your machine.

Ba tuy chon ding nhiéu nhat — The three options you will use most
Trudce khi thtr, mé Terminal (macOS, Linux) hoac Command Prompt (Windows). D6 1a
ctra s6 chir noi ban gé 1énh.
Before you try them, open Terminal (macOS, Linux) or Command Prompt (Windows). It is the
text window where you type commands.
1. G6 1énh sau roi nhan Enter dé xem phién ban dang cai:
Type the following and press Enter to see which version is installed:
| python -V
1. Go 1énh sau dé chay mot doan ma ngan ma khong can tao tép. Chir -c 1a viét tat cia
"command" (I¢nh), va doan ma dat trong dau nhay kép:

Type the following to run a short piece of code without creating a file. The letter c stands for
"command", and the code goes inside double quotes:

| python -c "print(2 + 3)"
1. Go 1énh sau dé chay mot module (t8p ma c6 san) theo tén. Tén viét khong c6 dudi .py:

Type the following to run a module (a ready-made code file) by name. Write the name
without the .py ending:

| python -m pip --version
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Vi DU/ EXAMPLE — Budc thir hai in ra s6 5, vi Python tinh 2 + 3 rdi in két qua. Budc thir
ba cho ban biét ban pip dang gin véi diing ban Python ban vira goi. Cach goi "python -m pip"
s& con ding nhiéu ¢ chuwong vé cai thu vién.

The second step prints 5, because Python works out 2 + 3 and prints the result. The third step shows
which pip belongs to the exact Python you just called. You will use "python -m pip" a lot in the
chapter on installing libraries.

Khi khong go tuy chon ndo — Running Python with no options

Gd python mot minh s& md ché do tuong tic. Ban thdy ddu nhic >>> va gb timg dong
ma, Python tra 10i ngay. Thu muc hién tai dugc thém vao dau dudng tim module, nén
module nim canh ban import dugc ludn. Mudn thoat, g0 exit().

Typing python on its own opens interactive mode. You see the >>> prompt, type one line of code

at a time, and Python answers at once. The current folder is added to the front of the module
search path, so a module sitting next to you can be imported straight away. To leave, type exit().

Xem tr¢ giup ngay trong dong lénh — Getting help from the command line

Gd python -h (hodc python --help) dé in danh sach tuy chon va bién méi truong. Tir ban
3.11 con cé python --help-env, chi liét ké cac bién moi truong riéng cua Python, va
python --help-all, in diy du moi thong tin. Néu danh sach tréi qua nhanh, kéo thanh cudn
ctia ctra so 1én doc lai.

Type python -h (or python --help) to print the list of options and environment variables. Since
version 3.11 there is also python --help-env, which lists only Python's own environment

variables, and python --help-all, which prints everything. If the text scrolls past too fast, scroll
the window back up.

Ba tuy chon can biét thém — Three more options worth knowing

« -B: Python khong ghi cic tép .pyc (ban mi da bién dich sin) khi nap module. Bién
moi truong tuong ing 1a PYTHONDONTWRITEBYTECODE.

-B: Python does not write .pyc files (precompiled copies of your code) when it imports
modules. The matching environment variable is PYTHONDONTWRITEBYTECODE.

« -I: chay & ché do ¢6 1ap. Python bo qua moi bién bt dau bang PYTHON, ké ca
PYTHONPATH, va khong thém thu muc cuia t€p dang chay vao dudong tim module.
Hitu ich khi ban chay tép tai tir mang vé.

-1: runs Python in isolated mode. Python ignores every variable starting with PYTHON,

PYTHONPATH included, and does not add the script's folder to the module search path.
Handy when you run a file you downloaded.

+-O: b6 cac cau lénh assert. Assert 13 ciu kiém tra, vi du "assert tudi > 0" s& bao 16i néu
tu6i khong duong. C6 -O thi cac cau kiém tra ndy bi bo qua. Tép bién dich ciing d6i
tén, thém .opt-1 trudc dudi .pyc.
-O: removes assert statements. An assert is a self-check, for example "assert age > 0" raises
an error if age is not positive. With -O these checks are skipped. Compiled files are also
renamed, with .opt-1 added before the .pyc ending.
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VI DU/ EXAMPLE — Gd python -c "assert 1 == 2" thi Python bao AssertionError, vi 1
khong bang 2. G python -O -c "assert 1 == 2" thi khong c6 gi hién ra, vi cdu assert da bi bo.
Vi vy dimg dung assert dé chin dir liéu x4u tir nguoi dung.

Run python -c "assert 1 == 2" and Python reports an AssertionError, because 1 is not equal to 2. Run
python -O -c "assert 1 == 2" and nothing appears, because the assert was removed. That is why you
should not rely on assert to block bad input from users.

Pit bién méi truwong theo tirng h¢ diéu hanh — Serting environment variables on each
system

Vi du dung PYTHONPATH: danh sach thu muc ma Python tim thém khi ban viét
import. Cac thu muc cach nhau bang diu hai chdm trén macOS, Linux va dau chim phay
trén Windows.

The example uses PYTHONPATH: a list of extra folders Python searches when you write import.
Folders are separated by a colon on macOS and Linux, and by a semicolon on Windows.

1. Windows, Command Prompt, chi cho ctra s6 hién tai: g0 1énh sau. Doéng cura s6 1a
mat.
Windows, Command Prompt, current window only: type the following. Closing the window
discards it.

| set PYTHONPATH=C:\mycode
1. Windows, PowerShell, chi cho ctra s6 hién tai:
Windows, PowerShell, current window only:
| Senv:PYTHONPATH = "C:\mycode"
1. Windows, Iuu 1au dai: gd 1€nh sau, roi mé ctra s6 mdi moi thay hiéu luec.
Windows, saved permanently: type the following, then open a new window to see the effect.
| setx PYTHONPATH "C:\mycode"
1. macOS va Linux, cho ctra s6 hién tai:
macOS and Linux, current window only:

| export PYTHONPATH=S$HOME/mycode

1. macOS va Linux, Iuvu lau dai: thém dung dong export trén vao cudi tép ciu hinh cia

9
A

shell (thudng 1a ~/.zshre trén macOS, ~/.bashrc trén nhiéu ban Linux), r6i mé cira s6
moi.
macOS and Linux, saved permanently: add the same export line to the end of your shell's
startup file (usually ~/.zshrc on macOS, ~/.bashrc on many Linux systems), then open a new
window.

2. Kiém tra két qua bang 1énh sau; thu muyc ctia ban phai nim trong danh sach in ra:
Check the result with the following; your folder should appear in the printed list:

| python -c "import sys; print(sys.path)"

Thir xem tuy chon thang bién méi trwomg — Secing an option override a variable

Sau khi da dat PYTHONPATH ¢ budc trén, ban c6 thé tu kiém ching ché d6 co lap. Van
trong ctira s6 do, g0 thém mot 1€nh c6 -1 va so hai danh sach in ra.
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Once PYTHONPATH is set as above, you can check isolated mode yourself. In the same window,
run one more command with -1 and compare the two printed lists.

| python -I -c "import sys; print(sys.path)"

Vi DU / EXAMPLE — Gia str ban dat PYTHONPATH tré t6i thu muc mycode. Lénh khong
c6 -1 in ra danh sach c6 chtra mycode. Lénh ¢6 -I in ra danh sach khong c6 mycode, vi Python
d3 bo qua bién d6. Hai két qua khac nhau 13 dau hiéu ché d6 c6 lap dang chay dung.

Suppose you set PYTHONPATH to point at the mycode folder. The command without -1 prints a list
that contains mycode. The command with -1 prints a list without it, because Python ignored the
variable. Two different results show that isolated mode is working.

LOI HAY GAP / COMMON MISTAKE — Dung setx xong ma cira s6 dang m& van khong
thdy bién. Setx chi anh hudng ctra s6 mé sau d6. Trén macOS va Linux, export gd tay ciing
mat khi dong Terminal.

After running setx, the window you already have open still does not see the variable. Setx only affects
windows opened afterwards. On macOS and Linux, a hand-typed export is also lost when you close
Terminal.

LOI HAY GAP / COMMON MISTAKE — G& python -m hello.py thay vi python -m hello.
Sau -m 13 tén module, khong c6 dudi tép. Mubn chay tép thi g python hello.py.

Typing python -m hello.py instead of python -m hello. After -m comes a module name with no file
ending. To run a file, type python hello.py.

LOI HAY GAP / COMMON MISTAKE — Trén Windows, ngin cic thu muc trong
PYTHONPATH bang dau hai chdm. O dia nhu C: da c6 san ddu hai cham, nén Python hiéu
sai. Windows dung d4u chdm phay.

On Windows, separating the folders in PYTHONPATH with colons. A drive like C: already contains a
colon, so Python misreads the list. Windows uses semicolons.

LOI HAY GAP / COMMON MISTAKE — Cai thur vién cho mét ban Python rdi chay bang
ban khéc, nén bao khong tim thiy module. Cac ban Python cai riéng c6 thu muc thu vién
riéng. Hay goi "python -m pip" véi ding ban ban s€ chay, hodc dung mdi truong 4o (venv)
cho mdi duy an.

Installing a library for one Python and running another, then getting a "module not found" error.
Separate Python installations have separate library folders. Call "python -m pip" with the exact
Python you will run, or use a virtual environment (venv) for each project.

MEO / TIP — Dimg d¢at PYTHONHOME néu chua hiéu rd. Bién nay d6i noi Python tim thu
vién chuan, dat sai thi Python khong khoi dong ndi. L& dat roi, hay xoa bién d6 di.

Leave PYTHONHOME alone unless you know why you need it. It changes where Python looks for its
standard library, and a wrong value can stop Python from starting. If you set it by mistake, remove it.

MEO / TIP — May c6 hai ban Python cting doc mot bién PYTHONPATH, va mét ban c6 thé
nap nhim module cta ban kia. Khi thay 15i la sau luc dit bién, thir chay lai v6i -1. Hét 151 thi
thii pham nam & bién méi truong.

If two Python versions on one machine read the same PYTHONPATH, one may load modules meant
for the other. When you see odd errors after setting a variable, rerun with -1. If the error disappears,
an environment variable is the culprit.
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1.6. Tim trg giup: help(), tai li€éu chinh thirc va hoi dap chung — 1.6. Getting
Help: help(), Official Docs and General FAQ

Khi quén mét ham lam gi, ban khong can mé trinh duyét. Python c6 san 10i giai thich
ngay trong cira so dang g lénh, gidong nhu cudn tir dién bé tii nim canh ban hoc. Cach
ding cudn tir dién @6, cach doc tai lidu chinh thirc va noi hoi khi van bi nam ngay sau
day.

When you forget what a function does, you don't need a browser. Python carries its own
explanations inside the window where you type, like a pocket dictionary on your desk. How to
use that dictionary, how to read the official documentation, and where to ask when you are still
stuck come next.

Hoi Python b%lng help() - Asking Python with help()

help() 12 ham c6 sén, in ra phﬁn md ta cia mot ham, kiéu dir liéu hay module. Ban can
mo ché do twong tac (dau nhic >>>) nhu di 1am & phan trude.

help() is a built-in function that prints the description of a function, data type or module. You
need the interactive mode (the >>> prompt) from the earlier part.

1. Mé cira s6 dong 1énh, gb python roi nhan Enter dé thay dau nhic >>>.

Open a terminal window, type python and press Enter until the >>> prompt appears.

2. G& help(len) roi nhan Enter. Chu ¥ chi ghi tén ham, khong thém cip ngodc sau len.
Type help(len) and press Enter. Write only the function name, with no extra parentheses
after len.

3. Poc két qua. Dong dau cho biét len 1a ham dung sin. Dong ké 1a cach goi, rdi dén 1oi
mo ta: len tra vé sd phan tir ciia mot vat chira nhu chudi hay danh sach. Dau / trong
cach goi s€ hoc & chuong 4, tam bo qua.

Read the output. The first line says len is a built-in function. The next shows how to call it,
followed by a description.: len returns the number of items in a container such as a string or
list. The / in the call line is covered in chapter 4, so skip it for now.

4. Néu man hinh ding lai va hién d4u hai chdm hodc chit END & cudi, nhan q dé thoat
vé ddu nhic >>>. Dung phim miii tén hodc phim cach dé cudn khi vin ban dai.

If the screen pauses and shows a colon or the word END at the bottom, press q to return to
the >>> prompt. Use the arrow keys or the space bar to scroll when the text is long.

Mudn tra nhiéu thtr lién tiép, gd help() khong c6 gi trong ngodc. Dau nhic doi thanh
help>. Ban g tén can tra, vi du str, va gd quit dé quay lai >>>. Néu chi gé help khong
ngoic, Python nhéc cach dung.

To look up several things in a row, type help() with nothing inside. The prompt changes to

help>. Type a name such as str, then type quit to go back to >>>. If you type help without
parentheses, Python reminds you how to use it.

VI DU / EXAMPLE — G5 help(abs). Python mé ta abs tra vé gia tri tuyét ddi ciia mot sb.
Thir tiép abs(-7) ra 7, abs(3.5) ra 3.5. Cach lam: doc mé ta, rdi gb thir mot vai gia tri dé kiém
tra minh hiéu ding.

Type help(abs). Python describes abs as returning the absolute value of a number. Then try abs(-7),
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which gives 7, and abs(3.5), which gives 3.5. The routine: read the description, then test a few values
to check you understood.

LOI HAY GAP / COMMON MISTAKE — G help(len()) khién Python bao TypeError vi
len() bi goi ma chwa c6 gi dé dém. Hay viét help(len).

Typing help(len()) makes Python raise a TypeError because len() is called with nothing to count.
Write help(len) instead.

Quén tén ham thi dung dir() — Forgetting the name? Use dir()

P6i khi ban nhé mang mang co cach doi chir thuong thanh chit hoa ma quén mat tén.
dir() 12 ham c6 sin, liét ké tén moi thir gan v&i mot dbi twong, gidng muc luc dau sach.
Sometimes you vaguely remember a way to turn lowercase letters into capitals but forget its

name. dir() is a built-in function that lists every name attached to an object, like the table of
contents of a book.

1. Go dir(str) roi nhan Enter. Python in mot danh sach tén. Nhiing tén bat dau bang hai
diu gach dudi 1a loai ndi bg, tam bo qua.
Type dir(str) and press Enter. Python prints a list of names. Names that start with two
underscores are internal ones, so skip them for now.

2. Tim tén gidng thit can. Trong danh sach co upper va lower.
Look for a name that matches what you need. The list contains upper and lower.

3. GO help(str.upper) dé doc mo ta, roi thir véi mot chudi cu thé.
Type help(str.upper) to read the description, then try it on a real string.

Vi DU/ EXAMPLE — G& "xin chao".upper(), Python tra vé 'XIN CHAO'. G& tiép "Ha
Noi".lower(), két qua 14 'ha noi'. Chudi gbc khong d6i, vi ca hai ham tao ra mot chudi méi.
Type "xin chao".upper() and Python returns 'XIN CHAO'. Then "Ha Noi".lower() gives 'ha noi'. The
original string stays the same, because both methods build a new string.

Tra ham nam trong module — Looking up a function inside a module

Module 12 mét tép chira sdn nhiéu ham cing chu dé, nhu math cho cac phép toan. Chiing
nam "trén k&" va ban phai lay xuéng bang 1énh import trudc khi ding.
A module is a file holding many ready-made functions on one theme, such as math for

calculations. They sit "on a shelf", and you must take them down with the import statement
before use.

1. Go import math roi nhan Enter. Khong ¢ thong bao gi nghia 1 da nap xong.
Type import math and press Enter. No message means it loaded fine.

2. GO help(math.sqrt) dé doc mo ta: ham tra vé cin bac hai ciia mét sd.
Type help(math.sqrt) to read the description: the function returns the square root of a
number.

3. G& thir math.sqrt(81), két qua 14 9.0. G& math.sqrt(2), két qua 1a
1.4142135623730951.
Try math.sqrt(81), which gives 9.0. Try math.sqrt(2), which gives 1.4142135623730951.
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LOI HAY GAP / COMMON MISTAKE — G& help(math) khi chura import s& béo
NameError: name 'math' is not defined. Hay chay import math trudc.
Typing help(math) before importing gives NameError: name 'math'is not defined. Run import math

first.

Tai li€u chinh thirc trén python.org — The official documentation on python.org

Tai liéu cho ban Python 6n dinh hién hanh nam & docs.python.org/3/. Trang c6 6 tim
kiém. Ban cling tai dugc ban PDF, van ban thuong hoac HTML vé may tai
docs.python.org/3/download.html dé doc khi khong c6 mang.

The documentation for the current stable Python is at docs.python.org/3/. The site has a search
box. You can also download PDF, plain text or HTML versions from
docs.python.org/3/download.html to read offline.

Nguoi moi nén doc theo tht ty ndy: phan Tutorial trude, vi né dan timg budc qua ngon
ngir. Phan Library Reference dung dé tra timg module sau khi da quen. Luu y Tutorial
ctia trang chinh thirc viét cho nguoi ting 1ap trinh & ngon ngir khac. Néu ban chua biét gi,
hady bat dau tir trang Beginner's Guide trén python.org, noi c¢6 danh sach gido trinh va
sach cho ngudi mai.

Beginners should read in this order: the Tutorial first, since it walks through the language step
by step. The Library Reference is for looking up modules once you are comfortable. Note that the
official Tutorial is written for people who have programmed in another language. If you know

nothing yet, start from the Beginner's Guide on python.org, which lists tutorials and books for
newcomers.

Mot trang mo ta ham thudng co ba phan: dong cach goi, 101 giai thich va vi du. Trong
dong cach goi, chd ghi dang tén=gia tri, chéng han sep=None, 1a tham sb co gia tri mac
dinh. Ban c6 thé bo qua n6 va Python ti dung gié tri do.

A function's page usually has three parts: the call line, an explanation and examples. In the call

line, anything written as name=value, such as sep=None, is a parameter with a default value.
You may leave it out and Python uses that value.

« Can xem nhanh mot ham da biét tén: ding help() ngay trong cira so, vi khong can
mang va két qua khép dung ban Python ban dang chay.
Need a quick look at a function whose name you know: use help() in the window, since it
needs no internet and matches the exact Python version you are running.

« Quén tén ham: dung dir() dé xem danh sach tén, ri help() dé doc k¥ timg tén.
Forgot the name: use dir() to see the list of names, then help() to read each one closely.
* Muén hoc c6 hé théng hodc xem vi du dai: m¢ tai li¢u trén python.org.
Want structured learning or longer examples: open the documentation on python.org.

Vai ciu héi hay gap — Common questions

« Python c6 ton tién hay bi han ché ban quyén khong? Python mién phi, tai vé dung va
phat hanh lai dugc, ké ca khi 1am san phdm bén tién. Gidy phép do Python Software
Foundation (t6 chtrc phi lgi nhuan cham soc Python) quéan 1y; néu can phat hanh lai,
hay doc ndi dung gidy phép di kém.
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Is Python paid or copyright-restricted? Python is free to download, use and redistribute,
even inside products you sell. The license is managed by the Python Sofiware Foundation,
the non-profit that looks after Python. If you plan to redistribute it, read the license that ships
with it.

« C6 6n dinh khéng? Mbi phién ban c6 s6 hiéu riéng va tai liéu ghi r6 ban nao dang 1a
6n dinh. Hay chon ban 6n dinh hién hanh d¢ hoc.
Is it stable? Each version has its own number, and the documentation states which one is the
current stable release. Pick the current stable version for learning.

« C6 hop dé hoc 1ap trinh dau tién khong? C6. Ca phap gon va nhat quan, thu vién
chuan rong, nén ban tap trung vao cach chia nho bai toan thay vi khai bao rudm ra.
Ban con c¢6 ché do tuong tac dé thir ngay moi thir, va IDLE, trinh soan thao di kém
Python, dé viét ma.

Is it a good first language? Yes. The syntax is short and consistent and the standard library is
large, so you focus on breaking problems into steps instead of heavy declarations. You also

get interactive mode for trying things at once, and IDLE, the editor bundled with Python, for
writing code.

B4o 16i va hoi cong dong — Reporting bugs and asking the community

Trudc khi nghi Python bi 18i, hiy chac 1a ma ciia ban sai chua. Pa sb truong hop, 16i ndm
& ma. Hoi cong dong thi lam nhu sau:

Before you decide Python itself is broken, check your own code first. In most cases the fault is
there. To ask the community, do this:

1. Tim trong tai liéu va gd nguyén théng bao 16i 1én cong cu tim kiém. Rét co thé ngudi
khéc da gap.
Search the documentation, then paste the exact error message into a search engine.
Someone has probably met it before.

2. Néu chua ra, dang ciu hoi 1én dién dan discuss.python.org. Ghi & ban Python, hé
diéu hanh, doan ma ngan nhat gy 15i va toan bo thong bao 15i.
If nothing turns up, post on the forum at discuss.python.org. State your Python version,
operating system, the shortest code that triggers the problem, and the full error message.

3. Chi khi chic 16i nam & Python, hiy md mat issue trén kho ma python/cpython &
GitHub, kém céc thong tin trén.
Only when you are sure the fault is in Python itself, open an issue in the python/cpython
repository on GitHub with the same details.

MEOQ / TIP — Chup hoic sao chép day du thong bao 15, ding tom tit bang 10i. Nguoi tra 1o
can dung tung chir dé giup ban.
Copy the full error message rather than summarising it. Helpers need the exact wording to assist you.

MEO / TIP — Mubn biét minh dang chay ban nao dé ghi vao cau héi, gd python --version
trong cira s6 dong 1énh. Thong béo c6 dang Python 3 kém sb phién ban.

To find which version you run for your question, type python --version in the terminal. The output
reads Python 3 followed by the version number.
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1.7. Thwe hanh: chwong trinh chao va tinh tudi — 1.7. Practice: A Greeting and Age

Calculator

Bai nady gom nhiing gi ban da hoc thanh mot chuong trinh nhé. Chuong trinh hoi tén va
nam sinh, rdi chao va tinh tudi. Ban s& dung input() dé nhan chit go tir ban phim, int() dé
d6i chir thanh s6, va print() dé in két qua.

This exercise puts what you have learned into one small program. It asks for your name and
birth year, greets you, and works out your age. You will use input() to take typed text, int() to
turn text into a number, and print() to show the result.

Chuan bi: Python da cai va g dugc 1énh kiém tra phién ban trong cira s6 dong lénh, ciing
mot trinh soan thao van ban bat ky (Notepad, TextEdit, gedit hodc trinh soan thao ma).

What you need: Python installed and a command window where the version check works, plus
any text editor (Notepad, TextEdit, gedit, or a code editor).

Viét chwong trinh — Write the program

1. Tao mot thu muc riéng, vi du baitap, & noi dé nhé nhu thu muc Documents. Viéc gom
tép vao mot chd gitip ban khoi lac khi chay.
Create a folder of its own, for example baitap, somewhere easy to remember such as
Documents. Keeping files in one place stops you from getting lost when you run them.

2. Mo trinh soan thao, tao t€p mai va luu vao thu muc d6 voi tén chao.py. Chon ma hoa
UTF-8 néu trinh soan thao cho chon, dé tiéng Viét c6 dau khong bi vo chir.
Open the editor, create a new file and save it in that folder as chao.py. Pick UTF-8 encoding
if the editor offers a choice, so accented Vietnamese text stays intact.

3. Go ding cac dong sau, mdi dong bat dau sat 18 trai, khong thut vao:
Type these lines exactly, each starting at the left edge with no indentation:

ten = input ("Ban ten la gi? ")

nam sinh = int (input ("Ban sinh nam nao? "))

nam nay = 2026

tuoi = nam nay - nam sinh

print ("Xin chao,", ten)

print ("Nam", nam nay, "ban khoang", tuoi, "tuoi")

Giai thich tig dong. input() in cau héi trong ngodc, chd ban gé roi nhan Enter, va tra vé
nhitng gi ban gd dudi dang chudi (chit). Ké ca khi ban g 1990, Python van coi d6 1a chit
"1990", gibng to gidy ghi s6 chtr chwa phai con s6 dé cong trir duoc.

Line by line: input() prints the question in the brackets, waits for you to type and press Enter,
then hands back what you typed as a string (text). Even if you type 1990, Python treats it as the
text "1990", like a number written on paper that you cannot yet add or subtract.

int() d6i chudi chit sd thanh s6 nguyén. Dong thir hai boc input() trong int(), nén
nam sinh la s6 that va trir duoc. Dong nam nay gan ndm hién tai vao mot bién; tuoi
ldy nam nay trir ndm sinh.

int() converts a string of digits into a whole number. The second line wraps input() in int(), so
nam_sinh is a real number you can subtract. The nam nay line stores the current year in a

variable, and tuoi is that year minus the birth year.
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Bién 1a mot chiéc hop dan nhan dé cat gia tri, nhu hop ghi "mudi" trong bép. Dau = nghia
1a "cat vao hop", khong phai so sanh bang. Tén hop phai viét dung timg chit mdi lan
dung, vi ten va Ten 1a hai hdp khac nhau.

A variable is a labelled box for keeping a value, like a jar marked "salt" in the kitchen. The =

sign means "put into the box", not "is equal to". The label must be spelled the same way every
time, because ten and Ten are two different boxes.

Khi print() nhan nhiéu phan ngin bang dau phay, nd tu chén mot dau cach giira cac phan.
Vi véy print("Xin chao,", ten) ra Xin chao, Lan ma ban khong phai g& khoang tring. Chit
"khoang" trong két qua c6 1y do: néu sinh nhat nim nay chua t6i, tudi that nhé hon con s6
tinh ra mot tudi.

When print() receives several items separated by commas, it puts one space between them by
itself. So print("Xin chao,”, ten) gives Xin chao, Lan without you typing a space. The word
"khoang" (about) in the output is there for a reason: if your birthday has not come yet this year,
yvour real age is one less than the number calculated.

Chay chwong trinh — Run the program

1. Mé cira s6 dong 1énh (Command Prompt hodc PowerShell trén Windows, Terminal
trén macOS va Linux).

Open a command window (Command Prompt or PowerShell on Windows, Terminal on
macOS and Linux).

2. Chuyén vao thu muc chura tép bang 1énh cd kém dudng dan, vi du trén macOS:
Move into the folder that holds the file with cd and its path, for example on macOS:

| cd ~/Documents/baitap

1. Néu chua chic Python c6 san, gd python3 --version (Windows: py --version). Thay
dong bit dau bang Python va mot s6 phién ban 1a ding duoc.
If you are not sure Python is available, type python3 --version (Windows: py --version). A
line starting with Python and a version number means it works.

2. Chay tép. Trén Windows go py chao.py (hodc python chao.py); trén macOS va Linux
thuong gd python3 chao.py.
Run the file. On Windows type py chao.py (or python chao.py); on macOS and Linux usually
type python3 chao.py.

3. Khi chuong trinh hoi, gé tén rdi Enter, gd nam sinh roi Enter.
When the program asks, type your name and press Enter, then type your birth year and press
Enter.

VI DU/ EXAMPLE — Gd tén Lan va nim sinh 1990. Python tinh 2026 - 1990 = 36. Man
hinh hi¢n: Ban ten la gi? Lan, Ban sinh nam nao? 1990, Xin chao, Lan, Nam 2026 ban
khoang 36 tuoi. Thir lai v&i 2004: 2026 - 2004 = 22, két qua 1a 22 tudi.

Type the name Lan and birth year 1990. Python works out 2026 - 1990 = 36. The screen shows: Ban
ten la gi? Lan, Ban sinh nam nao? 1990, Xin chao, Lan, Nam 2026 ban khoang 36 tuoi. Try 2004
2026 - 2004 = 22, so the result is 22.

Vi DU/ EXAMPLE — Thir mét nam sinh vo 1y dé thay chuong trinh khong tu kiém tra. Go
tén Minh va nam sinh 2030: 2026 - 2030 = -4, nén man hinh in Nam 2026 ban khoang -4 tuoi.
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Python chi lam phép tinh ban viét, n6 khong biét tudi 4m 12 sai.

Try an impossible birth year to see that the program does no checking. Enter the name Minh and birth
vear 2030: 2026 - 2030 = -4, so the screen prints Nam 2026 ban khoang -4 tuoi. Python only does the
arithmetic you wrote, it does not know a negative age makes no sense.

Loi hay gap — Common mistakes

LOI HAY GAP / COMMON MISTAKE — Quén dbi kiéu. Néu viét nam_sinh = input(...)
ma khong c6 int(), dong trir bdo TypeError: unsupported operand type(s) for -: 'int' and 'str'.
Nghia 14 ban dang 13y s6 trir chir. Boc input() bang int() 1a hét 15i.

Forgetting the conversion. If you write nam sinh = input(...) without int(), the subtraction line
raises TypeError: unsupported operand type(s) for -: 'int" and 'str'. You are subtracting text from a
number. Wrapping input() in int() fixes it.

LOI HAY GAP / COMMON MISTAKE — Sai thu myc. Néu dong 1énh bao can't open file
.. [Errno 2] No such file or directory, Python khong thiy chao.py & thu muc hién tai. Kiém
tra ban da cd dang chua, tén tép c6 dung chao.py khong, va tép c6 bi luu thanh chao.py.txt
khong.

Wrong folder. If the command window says can't open file ... [Errno 2] No such file or directory,
Python cannot find chao.py in the current folder. Check that you ran cd correctly, that the name is
exactly chao.py, and that the file was not saved as chao.py.txt.

LOI HAY GAP / COMMON MISTAKE — G& chit thay vi $6 & cAu hoi nam sinh, vi du abc,
s& gy ValueError: invalid literal for int() with base 10: 'abc'. Chay lai va g& s6 nguyén.
Typing letters instead of digits for the birth year, such as abc, causes ValueError: invalid literal for
int() with base 10: 'abc’. Run it again and type a whole number.

LOI HAY GAP / COMMON MISTAKE - Viét sai tén bién, vi du print("Xin chao,", Ten)
khi bién dit 13 ten. Python bao NameError: name 'Ten' is not defined. Stra lai cho khdp ting
chir, ké ca chit hoa chit thudng.

Misspelling a variable, such as print("Xin chao,”, Ten) when the variable is ten. Python reports
NameError: name 'Ten'is not defined. Fix it so it matches letter for letter, including capitals.

LOI HAY GAP / COMMON MISTAKE — Thiéu mét d4u ngoic kép déng, nhu print("Xin
chao,, ten), gdy SyntaxError: unterminated string literal. Poc dong duoc bao va dém xem mdi
diu mé da co ddu déng chura.

Leaving out a closing quote, as in print("Xin chao,, ten), causes SyntaxError: unterminated string
literal. Read the line it points to and check that every opening quote has a closing one.

MEO / TIP — Thut 1& thira & dau dong gay IndentationError. Dong nao ciing phai bat dau sat
18 trai ¢ bai nay.

A stray indent at the start of a line causes IndentationError. In this exercise every line must start at
the left edge.

Tw luyén thém — Try it yourself

« Thém mot dong in tudi ctia ban vao nam 2030. Goi : nam_ sinh 1990 thi 2030 -
1990 = 40. Dap an: print("Nam 2030 ban se", 2030 - nam sinh, "tuoi").

Add a line that prints your age in 2030. Hint: for birth year 1990, 2030 - 1990 = 40. Answer:
print("Nam 2030 ban se”, 2030 - nam sinh, "tuoi").
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* Péi nam_nay thanh nim ban muén rdi chay lai, va kiém tra két qua bang cach trir
tay.
Change nam_nay to any year you like, run it again, and check the output by subtracting by
hand.

« Thém mot dong in nam ban tron 50 tudi. Goi ¥: sinh ndm 1990 thi 1990 + 50 = 2040.
Dép an: print("Ban tron 50 tuoi nam", nam sinh + 50).
Add a line that prints the year you turn 50. Hint: born in 1990 gives 1990 + 50 = 2040.
Answer: print("Ban tron 50 tuoi nam", nam _sinh + 50).

1.8. Bai thwe hanh c¢6 hwéng din — 1.8. Guided practice exercises

Bai 1. Tinh tién tra sira trong ché do twong tic — Exercise 1. Calculating a milk-tea bill in
interactive mode

Mot cde tra sita gia 25000 dong, ban mua 4 cbc va c6 phiéu giam 10000 ddng. Hiy mo
ché do tuong tac ctia Python, tinh sd tién phai tra roi thoat ra dang cach.

A cup of milk tea costs 25000 dong, you buy 4 cups and have a 10000 dong voucher. Open
Python's interactive mode, work out the amount to pay, then exit properly.

1. M6 Terminal (macOS, Linux) hoic Command Prompt (Windows), gd python rdi
nhan Enter. Trén Windows, néu may khong nhan 1énh nay thi go py. Khi thiy dau
nhic >>> 14 Python d4 san sang.

Open Terminal (macOS, Linux) or Command Prompt (Windows), type python and press
Enter. On Windows, if the command is not recognised, type py. When you see the >>>
prompt, Python is ready.

2. Tai ddu >>> g6 25000 * 4 r0i Enter. Python in ra 100000, 14 tién 4 coc chua giam.
At the >>> prompt type 25000 * 4 and press Enter. Python prints 100000, the price of 4
cups before the discount.

3. G tiép print(25000 * 4-10000) rdi Enter. Python trir phiéu giam 10000 khoi 100000
va in két qua.
Now type print(25000 * 4-10000) and press Enter. Python subtracts the 10000 voucher from
100000 and prints the result.

4. G exit() roi Enter dé quay lai ddu nhac ciia Terminal. Trén macOS va Linux ban
cling c¢6 thé nhan Ctrl-D.
Type exit() and press Enter to return to the Terminal prompt. On macOS and Linux you can
also press Ctrl-D.

5. Két qua: ban tra 90000 dong.
Result: you pay 90000 dong.

Bai 2. Viét tép tuoi.py héi tén va tinh tudi — Exercise 2. Writing tuoi.py to ask a name and
work out an age

Tao tép tuoi.py hoi tén va nam sinh, 1dy nim nay 1a 2025 dé tinh tudi, rdi chay tir dong
Iénh véi tén Lan, nam sinh 2001.

Create tuoi.py that asks for a name and a birth year, uses 2025 as the current year to work out
the age, then run it from the command line with the name Lan and birth year 2001.
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1. Mé trinh soan thao van ban bat ky, tao tép mdi va luu voi tén tuoi.py trong mot thu
muc dé nhé, vi du thu myc baitap.
Open any text editor, create a new file and save it as tuoi.py in a folder that is easy to
remember, for example a folder called baitap.

2. G dong thtr nhat: ten = input("Tén cua ban: "). Him input chd nguoi dung gé chit roi
Iwu vao bién ten.
Type the first line: ten = input("Tén cua ban: "). The input function waits for the user to type
text and stores it in the variable ten.

3. GO dong thtr hai: nam sinh = int(input("Nam sinh: ")). Ham int doi chir thanh sb
nguyén dé trir dugc.
Type the second line: nam sinh = int(input("Nam sinh: ")). The int function turns the text

into a whole number so it can be subtracted.

n

4. GO dong thtr ba: nam nay = 2025. G6 dong thir tu: print("Chao", ten +",", "nam",
nam nay, "ban", nam nay-nam sinh, "tudi."). Luu tép.

Type the third line: nam nay = 2025. Type the fourth line: print("Chao", ten + ",", "nam”",
nam nay, "ban", nam nay - nam sinh, "tuoi. "). Save the file.

5. Trong Terminal dung 1énh cd dé vao thu muc baitap, gd python tuoi.py rdi Enter.
Nhap Lan, Enter, roi nhéap 2001, Enter.
In the Terminal use cd to enter the baitap folder, type python tuoi.py and press Enter. Enter
Lan, press Enter, then enter 2001 and press Enter.

6. Két qua: man hinh in Chao Lan, nam 2025 ban 24 tudi. vi 2025 - 2001 = 24.
Result: the screen shows Chao Lan, ndm 2025 ban 24 tuéi. because 2025 - 2001 = 24.

Bai 3. Dung tuy chon dong Iénh va help() — Exercise 3. Using command-line options and
help()

Khoéng mé tép nio, hiy xem sd phién ban Python dang cai, tinh 12 * 8 chi bang mot 1énh,
1i tra cach dung ham abs bang help.

Without opening any file, check which Python version is installed, work out 12 * § with a single
command, then look up how the abs function works with help.

1. Trong Terminal gd python -V rdi Enter. Python in mot dong bat dau bang Python 3.
theo sau 13 s6 phién ban day du va thoat ngay.
In the Terminal type python -V and press Enter. Python prints one line starting with Python
3. followed by the full version number, then exits at once.

2. GO python -¢ "print(12 * 8)" 16i Enter. Tuy chon -¢ bao Python chay doan 1énh nam
trong dau ngoic kép.
Type python -c "print(12 * 8)" and press Enter. The -c option tells Python to run the code
inside the quotation marks.

3. G& python r6i Enter dé vao ché do twong tac, sau d6 gd help(abs) va Enter. Python
hién phan m6 ta ham abs, trong d6 c6 cdu Return the absolute value of the argument.
Type python and press Enter to enter interactive mode, then type help(abs) and press Enter.
Python shows the description of abs, including the sentence Return the absolute value of the
argument.
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4. G exit() rdi Enter dé thoat.
Type exit() and press Enter to leave.

5. Két qua: 1énh th hai in 96 vi 12 x 8 = 96, va help(abs) cho biét abs tra vé gié tri tuyét
doi.
Result: the second command prints 96 because 12 x 8 = 96, and help(abs) shows that abs
returns the absolute value.

1.9. Cau héi tric nghiém — 1.9. Multiple-choice questions

1. Trén macOS hoic Linux, t6 hgp phim nio thoat khéi ché do tuong tac ctia Python khi
dau nhic >>> dang cho 1énh?
On macOS or Linux, which key combination leaves Python's interactive mode when the >>>
prompt is waiting for a command?

A. Ctrl-C
B. Ctrl-D
C. Ctrl-P
D. Ctrl-S

2. Ban chi muén xem sd phién ban Python rdi thoat ngay, khong chay gi thém. Lénh nao

diang?
You only want to see the Python version number and exit at once, running nothing else.
Which command is right?

A. python -i

B. python -c

C. python -V

D. python -B

3. Tuy chon -B (hoac bién méi truong PYTHONDONTWRITEBYTECODE) lam gi?
What does the -B option (or the PYTHONDONTWRITEBYTECODE environment variable)
do?

A. Ngin Python ghi tép .pyc khi nap module tir ma ngudn / Stops Python from
writing .pyc files when importing source modules

B. M6 ché d6 twong tac sau khi chay tép / Opens interactive mode after running a file

C. Bao canh bao khi so sanh bytes v&i str / Warns when comparing bytes with str

D. Xo4 moi tép .py trong thu muc hién tai / Deletes every .py file in the current folder

4. Ban mudn bién tép script thanh tép chay truc tiép trén hé Unix bang dong bat dau bang

#!. Dong nay phai nam ¢ dau?
You want to make a script directly executable on Unix using a line that starts with #!. Where
must this line be?

A. O hai ky tu dau tién ctia tép / As the first two characters of the file

B. Ngay sau dong import dau tién / Right afier the first import line

C. O bat ky dong nao vi # 1a cha thich / On any line because # starts a comment

D. O dong cudi cung ctia tép / On the last line of the file
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5. Piém ndo sau day la tinh ning mai ciia Python 3.14 (PEP 750)?
Which of these is a new feature of Python 3.14 (PEP 750)?
A. Chi chay dugc trén Windows / Running only on Windows
B. Bo han 1énh print / Removal of the print function
C. B6 ché d6 twong tac / Removal of interactive mode
D. Chudi mau (template strings) / Template strings
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Chwong 2. Python nhw chiéc may tinh: so, chir va danh sach -
Chapter 2. Python as a Calculator: Numbers, Text and Lists

Muc tiéu chwong — Chapter objectives

« Tinh dugc cac phép cong, trir, nhan, chia, chia l1ay phan nguyén, chia ldy du va liy
thtra bang Python, ro6i luu két qua vao bién
Calculate with addition, subtraction, multiplication, division, floor division, remainder and
powers in Python, and store results in variables

« Viét duoc chudi c6 dau nhay, ky tu thoat hodc chudi thd, va dung chi sb, cat 1at, ndi,
1ap dé lay ding phan chuoi can
Write strings with quotes, escape sequences or raw strings, and use indexing, slicing,
concatenation and repetition to get the exact part you need

« Chay dugc chuong trinh nhiéu budc ding danh sach va vong lap while, nhu day
Fibonacci va bang tinh tién dién bac thang
Run multi-step programs that use lists and a while loop, such as the Fibonacci sequence and
a tiered electricity bill

2.1. SO nguyén, ) thap phan va cac phép tinh — 2.1. Integers, Decimals and
Arithmetic

Python lam duoc moi viéc cta chiéc may tinh bo tai. Ban gd phép tinh sau ddu nhic >>>,
bam Enter, két qua hién ngay & dong duéi. Moi vi du trong muc nay déu gé thir duge
trong ché do tuong tac.

Python can do everything a pocket calculator does. You type a calculation after the >>>

prompt, press Enter, and the result appears on the next line. You can try every example in this
section in interactive mode.

S6 nguyén va so thiap phan — Integers and decimals

S6 nguyén (kiéu int) 1a s6 khong c6 phan 1é, nhu 7, 0 hay -12. N6 hop véi thtr dém duoc:
sO ghé, sb 1an 1ap. S6 thap phan (kiéu float) c6 dau cham, nhu 3.5 hay 0.25. N6 hop véi
thir do duge: can ning, gia co 1é. Python dung dau cham, khong dung dau phay.

An integer (type int) has no fractional part, like 7, 0 or -12. It suits things you count: chairs, loop

turns. A decimal (type float) has a dot, like 3.5 or 0.25. It suits things you measure: weight,
prices with cents. Python uses a dot, never a comma.

Chi can c¢6 ddu cham 1a Python coi d6 1a s6 thap phan. 2 13 s6 nguyén, con 2.0 13 s6 thap
phan. Mudn kiém tra, gd 1énh sau va Python tra vé <class 'float">:

A dot is enough to make Python treat a number as a decimal. 2 is an integer, while 2.0 is a
decimal. To check, type this command and Python answers <class 'float"™:

| type (2.0)

Tron hai loai trong mot phép tinh thi két qua 13 sé thap phan. Vidu 3 + 0.5ra 3.5, va 2 *
1.5ra3.0.
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Mixing the two kinds in one calculation gives a decimal. For example, 3 + 0.5 gives 3.5, and 2 *
1.5 gives 3.0.

Bay phép tinh — The seven operations

Bang sau tom tit cac phép tinh, 1dy 7 va 2 1am vi du. Hai phép la nhat 1a // va %, giai
thich ngay sau bang.

This table sums up the operations, using 7 and 2 as examples. The two unusual ones are // and
%, explained right after the table.

Phép tinh Ky hi¢u Vi du Két qua
Operation Symbol Example Result
7+2 9

Cong
Addition

+

Tru

Subtraction

Nhan

Multiplication

Chia

Division

Chia lay phan nguyén

Floor division

/1 7112 3

Lay du

Remainder

% 7% 2 1

Luy thura

Power

*ok 7 *x 2 49

Hay nghi t&i chuyén chia keo. C6 17 cai keo chia cho 5 ban: mdi ban duoc 3 cai, con du
2 cai. Python viét 17/ 5ra3 va 17 % Sra2. Kiém tra lai: 5 * 3+2 =17.

Think of sharing sweets. You split 17 sweets among 5 friends: each gets 3 and 2 are left over. In
Python, 17 // 5 gives 3 and 17 % 5 gives 2. Check: 5 *3 +2 =17.

Phép chia / luon ra sb thap phan, ké ca khi chia hét: 8 / 2 ra 4.0, khong phai 4. Ly do:
phan 16n phép chia khong tron, nhu 7 / 2. Python chon mét kiéu két qua cd dinh dé ban
khong phai doan né 1a nguyén hay thap phan. Mubn két qua nguyén, dung /.

The / operator always gives a decimal, even when the division is exact: 8 / 2 gives 4.0, not 4.

Most divisions do not come out even, like 7 / 2. So Python picks one fixed result type, and you
never have to guess whether you get an integer or a decimal. For an integer result, use //.

VI DU/ EXAMPLE — Dbi 3725 giy ra gio, phut, gidy. Budc 1: 3725 // 60 ra 62 va 3725 %
60 ra 5, tirc 62 phut 1& 5 gidy. Budc 2: 1iy 62 chia tiép cho 60: 62 // 60 ra 1 va 62 % 60 ra 2.
Két qua: 1 gio 2 phiit 5 gidy. Kiém tra: 1 * 3600 + 2 * 60 + 5 = 3725. Cap // va % hay dung
cho viéc d6i don vi kiéu nay.

Convert 3725 seconds into hours, minutes and seconds. Step 1: 3725 // 60 gives 62 and 3725 % 60
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gives 5, so 62 minutes and 5 seconds. Step 2: divide 62 by 60 again: 62 // 60 gives I and 62 % 60
gives 2. Result: 1 hour 2 minutes 5 seconds. Check: 1 *3600 + 2 60 + 5 = 3725. The pair // and %
is the usual tool for unit conversions like this.

Thir tw wu tién — Order of operations

Python tinh giéng moén toan & trudng: ngodc trudc, rdi luy thira *x, rdi nhan chia * / // %,
cudi cung cong trir + -. Cing mc thi tinh tir trai sang phai.

Python follows the order you learned in school maths: brackets first, then powers **, then *///
%, and finally + -. Operations on the same level go from left to right.

Thtr véi 20 - 6/ 2 * 3. Lam theo céc budc sau:
Try 20 - 6 /2 * 3. Work through it step by step:

1. Tim phép ¢ mirc cao nhat. O day / va * cing mirc, cao hon phép trir.
Find the highest-priority operations. Here / and * share a level, above subtraction.

2. Tinh tur trai sang: 6 / 2 ra 3.0.
Go from left to right: 6 / 2 gives 3.0.

3. Tiép theo 3.0 * 31a 9.0,
Next, 3.0 * 3 gives 9.0.

4. Cubi cung 20 - 9.0 ra 11.0. Mudn trir trudce, thém ngodc: (20 - 6) /2 * 3 ra 21.0.
Finally, 20 - 9.0 gives 11.0. To subtract first, add brackets: (20 - 6) / 2 * 3 gives 21.0.

VI DU/ EXAMPLE — Tinh tién hoa don c6 thué 8%. Ban mua 2 céi 40 gia 150000 dong mdi
cai va mot doi tat gia 85000 dong. Tién hang: 2 * 150000 + 85000 ra 385000. Tién thué:
385000 * 8 / 100 ra 30800.0. Téng phai tra: 385000 + 30800.0 ra 415800.0, turc 415800 déng.
Céch khac chi dung sé nguyén: 385000 * 108 // 100 ciing ra 415800.

Working out a bill with 8% tax. You buy 2 shirts at 150000 dong each and a pair of socks at 85000
dong. Goods total: 2 ¥ 150000 + 85000 gives 385000. Tax: 385000 =8 / 100 gives 30800.0. Amount

to pay: 385000 + 30800.0 gives 415800.0, that is 415800 dong. An integer-only way: 385000 = 108 //
100 also gives 415800.

Doi kiéu s0 — Converting between types

Ham int() d6i mot s thanh s6 nguyén bang cach bo phan 1é, khong lam tron. Ham float()
d6i s6 nguyén thanh s thap phan. Ham abs() lay gia tri tuyét d6i, tirc bo ddu am.
The int() function turns a number into an integer by dropping the fractional part, with no

rounding. The float() function turns an integer into a decimal. The abs() function gives the
absolute value, meaning it drops the minus sign.

Thtr bén 1énh: int(3.9) ra 3, int(-3.9) ra -3, float(5) ra 5.0, abs(-12) ra 12. Chudi chit viét
dung dang s6 ciing doi duge: int("42") ra 42.

Try four commands: int(3.9) gives 3, int(-3.9) gives -3, float(5) gives 5.0, abs(-12) gives 12. A
piece of text written like a number can be converted too: int("42") gives 42.

VI DU/ EXAMPLE — Déi 30 d6 C sang d6 F theo cong thitc C * 9/5+32. G630 % 9/5 +
32. Budc 1: 30 * 9 ra 270. Budce 2: 270/ 5 ra 54.0. Bude 3: 54.0 + 32 ra 86.0. Vay 30 do C
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bang 86 d6 F. Néu can sd nguyén, boc ca phép tinh: int(30 * 9 / 5 + 32) ra 86.
Convert 30 degrees Celsius to Fahrenheit with the formula C 9 /5 + 32. Type 30 9 /5 + 32. Step
1: 30 =9 gives 270. Step 2: 270/ 5 gives 54.0. Step 3: 54.0 + 32 gives 86.0. So 30 degrees Celsius is

86 degrees Fahrenheit. If you need an integer, wrap the whole calculation. int(30 ¥ 9 /5 + 32) gives
86.

Cho hay sai — Common mistakes

LOI HAY GAP / COMMON MISTAKE - -3 ## 2 ra -9, khong phai 9, vi ** dugc tinh
trude ddu trir. Mubn binh phuong sé am, viét (-3) ** 2 ra 9.

-3 #* 2 gives -9, not 9, because ** is applied before the minus sign. To square a negative number,
write (-3) ** 2, which gives 9.

LOI HAY GAP / COMMON MISTAKE — Véi s 4m, // 1am tron xubng chir khong cat
phan 16: -7 // 2 ra -4, va -7 % 2 ra 1. Kiém tra: -4 * 2 + 1 = -7. Ham int() thi ct phéan 1¢, nén
int(-3.5)ra-3 con -7 // 2 ra -4.

With negative numbers, // rounds down rather than cutting off the fraction: -7 // 2 gives -4, and -7 % 2
gives 1. Check: -4 2 + 1 = -7. The int() function does cut off the fraction, so int(-3.5) gives -3 while -
7 // 2 gives -4.

LOI HAY GAP / COMMON MISTAKE — S thap phan dugc may luu gin dung, nén 0.1 +
0.2 ra 0.30000000000000004. Day khong phai 16i ctia ban. Vi tién, hay tinh béng s6 nguyén
(don vi dong) khi c6 thé.

The computer stores decimals approximately, so 0.1 + 0.2 gives 0.30000000000000004. It is not your
mistake. With money, calculate in whole units (dong) when you can.

LOI HAY GAP / COMMON MISTAKE - Chia cho 0, nhu 5 / 0, lam Python bao
ZeroDivisionError. G& 3,5 thay cho 3.5 ciing khong cho ra s6 3.5. Ludn dung dau cham.
Dividing by 0, such as 5 / 0, makes Python report ZeroDivisionError. Typing 3,5 instead of 3.5 does
not give you the number 3.5 either. Always use a dot.

LOI HAY GAP / COMMON MISTAKE — Nhiéu ngudi quen viét 2 » 3 @ tinh luf thira.
Python khong hiéu nhu vay: 2~ 3 ra 1, khong phai 8, vi » 1a mot phép khac. Luy thira phai
viét 2 ** 3ra 8. Dung g6 ca diu >>> vao lénh, vi d6 1a ddu nhic Python tu hién.

Many people are used to writing 2 ™ 3 for powers. Python reads it differently: 2 ~ 3 gives 1, not §,
because " is a different operation. Write powers as 2 *+ 3, which gives 8. Do not type the >>> prompt
as part of a command either, since Python shows it by itself.

2.2. Bién va phép gan — 2.2. Variables and Assignment

Bién giéng to nhin ban dan 1én mot chiéce hop. Trong hop 1a mot gia tri, vi du s6 12. To
nhan ghi tén, vi du dai. Khi can gia tri, ban goi tén trén nhan thay vi go lai s6.

A variable works like a label stuck on a box. The box holds a value, say the number 12. The label
carries a name, say dai. When you need the value, you call the name instead of retyping the
number.

Viéc dan nhan goi 14 phép gan (assignment): ban gan mot gia tri cho mot tén. Dau bang
trong Python khong c6 nghia "bang nhau" nhu & mén todn. N6 c6 nghia "lay gi4 tri bén
phai, dan tén bén trai 1én". Python tinh vé phai trudc, réi méi dan nhan.
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Sticking on the label is called assignment: you assign a value to a name. In Python the equals
sign does not mean "is equal to" as in maths. It means "take the value on the right and put the
name on the left onto it". Python works out the right side first, then attaches the label.

Lam thi: tinh dién tich hinh chix nhat — Try it: the area of a rectangle
Ban can Python dang & ché d6 tuong tic, noi man hinh hién dau nhac >>>. Manh dat cta
ta dai 12 mét, rong 5 mét.

You need Python in interactive mode, where the screen shows the >>> prompt. Our plot of land
is 12 metres long and 5 metres wide.

1. Go dai = 12 r6i nhan Enter. Python khong in gi c4, nghia 1a nhan dai da dugc dén vao
50 12.
Type dai = 12 and press Enter. Python prints nothing, which means the label dai is now
attached to 12.

2. G& rong = 5 r6i nhan Enter. Luc nay ¢ hai nhin: dai va rong.
Type rong = 5 and press Enter. Now there are two labels: dai and rong.

3.GOo dien tich =dai * rong roi nhan Enter. Dau * 14 phép nhan. Python ldy 12 nhan
5 dugc 60, roi dan nhin dien tichlén s6 60.
Type dien tich =dai *rong and press Enter. The * sign means multiplication. Python
multiplies 12 by 5 to get 60, then attaches the label dien tich to 60.

4.Godien tich roi nhan Enter, hoic gd print(dien tich). Man hinh hién 60.
Type dien tich and press Enter, or type print(dien tich). The screen shows 60.

VI DU/ EXAMPLE — Ca phién lam viéc trong nhu sau:

The whole session looks like this:

>>> dai = 12

>>> rong = 5

>>> dien tich = dai * rong

>>> print (dien tich)

60
Ban c6 thé dan lai nhan bt cir luc ndo. G rong = 8 thi nhan rong chuyén sang sd 8.
Nhung dien_tich van la 60, vi né giit két qua cta phép tinh cii, khong phai cong thirc.
Mudn ¢6 s6 méi, ban go lai dien tich = dai * rong, dugc 96.
You can move a label at any time. Typing rong = 8 moves the label rong to 8. But dien tich
is still 60, because it keeps the result of the old calculation, not the formula. For a new figure,
type dien tich = dai *rong again and you get 96.

Vi du thir hai: tinh tién va cip nhat s lwong — A second example: a bill and an updated
quantity

Ban mua but gia 25000 dong mét cdy, lay 4 ciy. Sau d6 ddi ¥, 1dy thém 1 cay. Vi du nay
cho thdy mot nhan cé thé ty dung gia tri cii ciia chinh n6 dé tao gid tri méi.

You buy pens at 25000 dong each and take 4. Then you change your mind and add one more.
This example shows a label using its own old value to build a new one.
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>>> gia = 25000

>>> so luong = 4

>>> tong = gia * so_luong
>>> print (tong)

100000

>>> so luong = so luong + 1
>>> tong = gia * so_luong
>>> print (tong)

125000

O dong so luong = so luong + 1, Python tinh vé phai trudc: 4 cong 1 duge 5. Sau
d6 n6 chuyén nhén so_luong sang sO 5. Phai g6 lai dong tinh tong thi méi ra 25000
nhan 5 bang 125000.

On the line so_luong = so_luong + I, Python first works out the right side: 4 plus 1 is 5.

Then it moves the label so luong to 5. You must retype the line for tong to get 25000 times 35,
which is 125000.

Cach dat tén — Naming rules

Tén bién chi gém chir céi, chit s6 va dau gach dudi . Ky tu dau khong duoc 1a chir sé.
Tén khong chira diu cach hay déu gach ngang. Khi tén c6 nhiéu tir, nguoi ta thuong ndi
bang gach dudi, nhu dien tich.

A variable name may contain only letters, digits and the underscore . The first character cannot

be a digit. Spaces and hyphens are not allowed. When a name has several words, people usually
Jjoin them with underscores, as in dien tich.

Tén Dung dwgc khong Ly do
Name Valid? Reason
so_lu  Puoc, chir va gach dudi déu hop 1. Céch dat tén phd bién.
ong Valid: letters and an underscore are fine. The usual style.
Slan Khong duoc, vi bit dau bang chir sb. D6i thanh lan..
Invalid: it starts with a digit. Rename it lan:.
tong- Khong duogc, vi ¢ dau gach ngang. Python hiéu d6 1a phép trur.
tien Invalid: it contains a hyphen. Python reads it as a subtraction.
fam Puoc, gach dudi dau tén van hop 18. Thuong dung cho gia tri tam.
- Valid: a leading underscore is allowed. Often used for temporary values.

Python phan biét chit hoa va chir thudng. Dai, dai va DAI 1a ba nhan khac nhau, mdi
nhan dan 1én mot hop riéng. Ban nén gilt mot kiéu viét thong nhat, wu tién chir thuong.
Python tells uppercase from lowercase. Dai, dai and DAI are three different labels, each on its
own box. Pick one style and keep it, preferably lowercase.

Mot sb tir da dugce Python gitr riéng cho ngdn ngir, goi 1a tir khoa (keyword). Vi du: if,
for, while, class, def, return, import, True, None. Chung c6 nhiém vu ¢b dinh trong ct
phap, nén Python khong cho ding lam tén bién. G& class = 3 s& bao SyntaxError, nghia la
sai cu phap.
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Python reserves certain words for the language itself, called keywords. Examples: if, for, while,
class, def, return, import, True, None. They have fixed jobs in the syntax, so Python will not let
you use them as variable names. Typing class = 3 gives a SyntaxError, meaning invalid syntax.

Tén cac ham c6 sin nhu print khong phai tir khoa, nén Python van cho ban gan dé. Néu
g0 print = 5, nhan print bi chuyén sang sé 5 va 1énh in khong con dung dugc trong phién
d6. Hay tranh dat bién trung tén ham quen thudc.

Names of built-in functions such as print are not keywords, so Python lets you overwrite them. If
you type print = 5, the label print moves to 5 and the print command stops working in that
session. Avoid giving variables the names of familiar functions.

MEOQO / TIP — Tén nén cho biét gidtrilagi. dien tich d& doc hon dt, va sau mot tudn ban
van nhé n6 ndi vé cai gi.
Choose names that say what the value is. dien tich is easier to read than dt, and a week later you

will still remember what it refers to.

Loi NameError — The NameError error

Néu ban goi mot tén chua ting dugc dan nhin, Python khong biét tim hdp nao va bao
NameError. Thir go:
If you call a name that was never attached to anything, Python cannot find a box and raises a
NameError. Try typing:

>>> print (chieu cao)

NameError: name 'chieu cao' is not defined
Dong cudi néi 16 tén nao khong tim thay. Hay doc tén d6 va héi hai cau: minh di gan n6
chua, va minh c6 go sai khong?
The last line names the missing name. Read it and ask two questions: did I assign it yet, and did 1
mistype it?

Ban ciing c6 thé chii dong g& nhin bang 1énh del. Go del gia thi nhin gia bién mat. Luc
d6 print(gia) bao NameError giéng nhu tén chua timg gan.

You can also remove a label on purpose with the del command. Typing del gia makes the label
gia disappear. After that, print(gia) raises a NameError, just like a name that was never
assigned.

LOI HAY GAP / COMMON MISTAKE — Gan dai = 12 nhung sau d6 gé Dai hoic dei s&
gay NameError, vi d6 13 tén khac. Ldi ciing xuat hién khi ban déng Python roi mé lai: cac
nhin cii d3 mat, phai gan lai tir dau.

Assigning dai = 12 and later typing Dai or dei causes a NameError, because those are different
names. The error also appears when you close Python and reopen it: the old labels are gone and you
must assign them again.

LOI HAY GAP / COMMON MISTAKE — Viét dai = rong rdi tuong hai bién luén bang
nhau. Thuc ra Python chi dan thém nhan dai 1én gia tri ma rong dang giit luc d6. Poi rong sau
nay khong lam dai ddi theo.

Writing dai = rong and assuming the two stay equal. Python only attaches the label dai to whatever
value rong holds at that moment. Changing rong later does not change dai.
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LOI HAY GAP / COMMON MISTAKE — Pit tén c6 ddu cach, nhu tong tien = 5. Python
doc thanh hai tén dimg canh nhau va bao SyntaxError. Hay viét tong tien.

Putting a space in a name, as in tong tien = 5. Python reads two names side by side and raises a
SyntaxError. Write tong tien instead.

GHI CHU / NOTE — Nhé ba diéu: ddu = 1a gan cht khong phai so sanh; tén phan biét hoa
thuong va khong trung tir khod; dung tén chua gan thi gdp NameError.

Remember three things: = assigns and does not compare; names are case-sensitive and cannot be
keywords,; using an unassigned name gives a NameError.

2.3. Chubi ky tu: dau nhay, Ky tw thoat va chudi thd — 2.3. Strings: Quotes, Escape

Sequences and Raw Strings

Chudi ky tu (tiéng Anh: string) 1a doan chir dat giita hai ddu nhay, nhu tén ban, mot dia
chi hay 16i chao. Python giit nguyén nhiing gi nam trong nhay va khong tinh toan gi véi
n6, gibng mot to gidy ghi chu: ghi sao thi doc vay.

A string is a piece of text placed between quote marks, such as your name, an address or a
greeting. Python keeps whatever sits inside the quotes as it is and does not calculate anything
with it, much like a sticky note: what you write is what you read.

Nhay don va nhay kép - Single and double quotes
Ban dung nhay don hodc nhay kép déu duoc, mién mo bang loai nao thi dong bang loai
d6. Hai cach cho két qua gidng hét nhau.
You can use single or double quotes, as long as you close with the same kind you opened with.
Both give the same result.

print ('Xin chao')

print ("Xin chao")
Ca hai dong déu in ra: Xin chao. Viéc c6 hai loai nhay gitip ban chén nhay vao trong chit.
Mudn cau c¢6 ddu nhdy kép thi boc ngoai bang nhay don, va nguoc lai.
Both lines print: Xin chao. Having two kinds of quotes lets you put a quote mark inside the text.
If the sentence contains double quotes, wrap it in single quotes, and the other way round.

VI DU/ EXAMPLE — G print('C6 néi: "Chao ban") thi man hinh in ra: C6 néi: "Chao
ban". GO print("Quan 'Hoa Stta' m¢ ctra") thi in ra: Quan 'Hoa Stra' mé cua.

Typing print('Co noi: "Chao ban"') prints: Co noi. "Chao ban". Typing print("Quan 'Hoa Sita’ mo
cua") prints: Quan 'Hoa Sita' mo cira.

LOI HAY GAP / COMMON MISTAKE — M¢ bang nhay don rdi dong bang nhay kép, nhu
print("Xin chao"), thi Python coi chudi chwa dong va bao 16i ca phap. Nhin lai du va cudi
chudi xem hai nhay c6 cung loai khong.

Opening with a single quote and closing with a double quote, as in print("Xin chao"), leaves the string
unclosed and Python reports a syntax error. Check that the first and last quotes are the same kind.
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Noi chudi viét lidén nhau — Strings written side by side

Hai chudi dung canh nhau, chi cach bang khoang trang, duoc Python dan thanh mét.
Céch nay tién khi mot cau qua dai: ban boc trong ngoac tron va nga‘it thanh nhiéu dong.
Two strings standing next to each other, separated only by spaces, are joined into one by Python.
This helps when a sentence is too long: wrap it in parentheses and break it over several lines.

loi = ("Xin " "chao " "ban")
print (loi)

In ra: Xin chio ban. Python khong tu thém khoang trang, nén ban phai dé dau cach bén
trong nhay, nhu "Xin " & trén.

It prints: Xin chao ban. Python adds no spaces of its own, so keep the space inside the quotes, as
in "Xin " above.

Ba nhay cho vian ban nhiéu dong — Triple quotes for multi-line text

Chudi trong mét cip nhay thuong nam gon trén mot dong. Mudn gitt ca doan nhiéu dong,
nhu 14 thu hay bang hudng dan, ban dit ba diu nhay & dau va ba diu nhay & cudi. Dung
duoc ba nhdy don hodc ba nhay kép.

A string in a single pair of quotes normally sits on one line. To keep a whole multi-line passage,

such as a letter or a help message, put three quotes at the start and three at the end. Either three
single or three double quotes work.

1. G6 thu = """Kinh giri anh Nam, rdi nhan Enter dé xudng dong.
Type thu = """Kinh giuri anh Nam, then press Enter to start a new line.

2. G6 tiép dong thir hai: Hen gip anh lac 9 gid., rdi nhan Enter.
Type the second line: Hen gap anh lic 9 gio., then press Enter.

nmn

ro1 nhan Enter.

"

3. G6 dong cudi kém ba nhay déng: Tran trong
Type the last line with the closing triple quotes: Tran trong
4. GO print(thu).
Type print(thu).

then press Enter.

Két qua in ra dung ba dong nhu ban gé:
The output has exactly three lines, as you typed them:

Kinh gui anh Nam,
Hen gdp anh ltc 9 gig.
Tradn trong

Mgdi lan nhan Enter bén trong ba nhdy, Python ghi nhé mot dau xudng dong. Khoang
trang dau dong ciing dugc giit. Trong ba nhay ban con gd tu do nhay don va nhay kép,
chi cin khong gb lién ba nhay cung loai voi nhay mé.

Each time you press Enter inside triple quotes, Python remembers a line break. Spaces at the

start of a line are kept too. Inside triple quotes you can type single and double quotes freely, as
long as you do not type three in a row of the same kind that opened the string.

Ngay sau ba nhay mé, néu ban xudng dong ludn thi chudi bit dau bang mot dong trong.
Mudn bo dong tréng 4y, dat dau \ cudi dong mé. Dau \ & cubi dong bao Python bod qua
chd xubng dong do.
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If you press Enter right after the opening triple quotes, the string starts with an empty line. To
drop it, put a \ at the end of the opening line. A \ at the end of a line tells Python to skip that line
break.

print ("ll n\
Dong mdt
Déng hai™"" )
In ra hai dong, bat dau ngay bang chit Dong mot, khong c6 dong trong phia trén.

1t prints two lines, starting straight away with Dong mot, with no empty line above.

Ky tu thoat — Escape sequences

Ky tu thoat 1a cach viét mot ky tu dac biét béng diu gach chéo nguogc \ dung trudc mot
chit cai hay ddu. Python doc cip nay nhu mot ky tu duy nhéat. Vi du \n 1a xudng dong,
gidng viéc ban nhan Enter khi soan van ban.

An escape sequence writes a special character using a backslash \ followed by a letter or

symbol. Python reads the pair as one single character. For example, \n means a line break, like
pressing Enter when typing a document.

Viét Y nghia Vi du va két qua
Written Meaning Example and result

Xudng dong print(A\nB') in A 16i B & dong ké
Line break print("A\nB’) prints A, then B on the next line

\n

Mot du tab, tirc khoang trong
\t rong
One tab, a wide gap

print('A\tB') in A, khoang rong, roi B
print('A\tB') prints A, a wide gap, then B

\ Mot ddu gach chéo nguoc print('A\\B') in A\B
One backslash print("A\\B') prints A\B

\'va\"  DA4u nhay don, nhay kép print('It\'s') in It's

\"and \" A single or double quote mark print('I1\'s") prints It's

Déu \' va \" cho phép dit nhay vao chudi ma khong can dbi loai nhay boc ngoai. Dong
print("Co no6i \"Chao\"") in ra: C6 ndi "Chao".

The \"and \" sequences let you put a quote inside a string without changing the outer quotes. The
line print("Co noi \"Chao\"") prints: Co noi "Chao".

Vi sao dwong dan Windows hay 16i — Why Windows paths ofien break

Windows ngin cac thu myc bang dau \, dung ky hiéu Python dung dé thoat. G& dudng
dan thang vao, Python s& hiéu \n va \t 1a ky tu dic biét.

Windows separates folders with \, the very symbol Python uses for escapes. If you type a path
directly, Python reads \n and \t as special characters.

| print ("C:\new\table.txt")

Két qua khong phai duong dan, ma 13 hai dong, dong hai c6 mot tab & giira:

The result is not the path but two lines, and the second contains a tab:
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Cs

ew able.txt
Co6 duong dan con gay 16i ¢t phap (SyntaxError), nhu "C:\Users\An", vi Python doc \U
nhu phén mé dau cia mot ky tu dac bi¢t khac va khong hiéu tiép.
Some paths even cause a syntax error (SyntaxError), such as "C:\Users\An", because Python
reads \U as the start of another special character and cannot make sense of it.

Chubdi thd véi tién td r — Raw strings with the r prefix

Chudi thd (raw string) 1a chudi co chir r dit sat ngay truéc nhdy mé. Python gilt nguyén
moi ddu \ bén trong, khong d6i chung thanh ky tu dic biét.

A raw string has the letter r right before the opening quote. Python keeps every backslash inside
as it is and does not turn it into a special character.

1. G6 duongdan = r"C:\new\table.txt". Chi r nam sat nhay, khong c6 khoang tring.
Type duongdan = r"C:\new\table.txt". The r touches the quote, with no space.

2. GO print(duongdan).
Type print(duongdan).

3. Poc két qua: C:\new\table.txt, ding nhu ban viét.
Read the result: C:\new\table.txt, exactly as you wrote it.

Céch khac 1 gip d6i mdi dau: "C:\\new\\table.txt" ciing in ra C:\new\table.txt.

The alternative is to double each backslash: "C:\\new\\table.txt" also prints C:\new\table.txt.

LOI HAY GAP / COMMON MISTAKE — Chudi thé khong dugc két thiic bing mot s6 1
dau \. Dong r"C:\data\" bao 15i vi \" bi hiéu 1a nhay kép nim trong chudi, nén chudi chua
dong. Hay bo dau \ cudi, hodc nbi thém: r"C:\data" + "\".

A raw string cannot end with an odd number of backslashes. The line r"C:\data\" fails because \" is
taken as a quote inside the string, so the string is never closed. Drop the final backslash, or join one
on: r"C:\data" + "\\".

LOI HAY GAP / COMMON MISTAKE — Quén chit r hodc dit cach nhay mot khoang
trang, nhu r "C:\new", thi chudi khong con 1a chudi thé va Python béo 15i cu phép.
Forgetting the r, or leaving a space between r and the quote, as in r "C:\new", means the string is no
longer raw and Python reports a syntax error.

MEO / TIP — Dan duong dén tir File Explorer vao trong r"..." 1a cach nhanh va it sai nhét.
Trong chudi thd, \n van 14 hai ky tu \ va n, khong xudng dong.

Pasting a path from File Explorer into r"..." is the quickest and safest way. In a raw string, \n stays as
the two characters \ and n, with no line break.

Chén gi4 tri vao chudi véi tién t6 f — Putting values into a string with the f prefix

Chudi f (f-string) 12 chudi c6 chit f sat trudc nhdy mé. Trong chudi, phan nim giira cip
ngodc nhon { } dugc Python tinh ra roi dan vao chd d6. Giong mot mau thu c6 chd trong
dé dién tén.
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An f-string has the letter f right before the opening quote. Whatever sits between the curly braces
{ } is worked out by Python and pasted in at that spot. It is like a letter template with blanks for a
name.

1. G6 ten = "Lan", nhan Enter, roi g tuoi = 20.
Type ten = "Lan", press Enter, then type tuoi = 20.
2. G& print(f'{ ten} sang nim {tuoi + 1} tudi").
Type print(f" { ten} sang ndam {tuoi + 1} tuéi").
3. Doc két qua: Lan sang ndm 21 tudi. Biéu thirc tuoi + 1 dwoc tinh trude: 20 + 1 =21.
Read the result: Lan sang nam 21 tuéi. The expression tuoi + 1 is worked out first: 20 + 1 =
21.
Sau d4u hai chdm trong ngodc nhon, ban c6 thé chon céch hién thi sd. Véi gia =3.14159,
dong print(f"{gia: 2f}") in ra 3.14, tirc lam tron con hai chit s6 thap phan. Thém dau =
sau tén, nhu f" {gia=}", thi in ca tén lan gia tri: gia=3.14159.
After a colon inside the braces you can choose how a number is shown. With gia = 3.14159, the

line print(f'{gia:.2f}") prints 3.14, rounded to two decimal places. Adding = after the name, as
in f"{gia=}", prints both name and value: gia=3.14159.

Mubn in chinh dau ngodc nhon thi gd déi. Dong print(f'{{ten}} la {ten}") in ra:
{ten} la Lan.

To print the curly braces themselves, type them twice. The line print(f'{ {ten}} la {ten}")
prints: {ten} la Lan.

LOI HAY GAP / COMMON MISTAKE — Quén chit f thi Python khong dién gi ca. Dong
print("Chao {ten}") in nguyén van Chao { ten}. Trong f-string, ngoac nhon ciing khong
dugc dé trong: ' {}" bao 15i.

Forgetting the f means Python fills in nothing. The line print("Chao {ten}") prints Chao {ten}

word for word. Inside an f-string the braces also cannot be empty: f'{}" gives an error.

Chudi khong stra tai chd dwoge — Strings cannot be edited in place

Chudi 12 bat bién (immutable): di tao thi khong doi timg ky tu bén trong dugc, gidng chir
d3 in 1én gidy. Mubn khac di, ban tao mot chudi méi.

Strings are immutable: once created, you cannot change single characters inside, like ink
already printed on paper. To get something different, you make a new string.

Vi DU / EXAMPLE — Vi s = "meo", dong s = s.upper() tao chudi méi "MEO" va gan lai
cho s. Con s[0] = "M" bao 156i TypeError, vi khong dugc gan vao ting vi tri ctia chudi.

With s = "meéo”, the line s = s.upper() creates a new string "MEQ" and assigns it back to s. But s[0] =
"M" gives a TypeError, because you cannot assign to a single position in a string.

C6 mot ho chudi khac 13 bytes, viét vai tién t6 b nhu b"abce". N6 chira cac byte thd va chi
nhan ky tu ASCII (b ky tu co ban, khong co chit ¢6 ddu). Vi vay b"chao" bao 15i, con
"chao" thi binh thuong.
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A related type is bytes, written with a b prefix such as b"abc". It holds raw bytes and accepts
only ASCII characters (the basic character set, with no accented letters). So b"chao" gives an
error, while "chao" is fine.

2.4. Noi, 1ap, danh chi s0 va cit lat chudi — 2.4 Joining, Repeating, Indexing and
Slicing Strings

Chudi gidng mot diy ghé trong rap: mdi ky tu ngdi mot ghé va mdi ghé co sb riéng.
Python cho ban dan chudi lai v6i nhau, lip chudi nhiéu lan, léy ding mdt ky ty hoac cit
mot doan theo s6 ghé.

A string is like a row of seats in a cinema: each character sits in one seat, and each seat has its

own number. Python lets you glue strings together, repeat them, pick a single character, or cut
out a stretch by seat number.

Noi va lip chudi — Joining and repeating strings

Dau + déan hai chudi thanh mot chudi méi. Dau * 1ip mot chudi theo s6 lan ban cho. G
vao ché d¢ tuong tac (dau nhac >>>) tirng dong sau day:

The + sign glues two strings into a new one. The * sign repeats a string as many times as you

ask. Type these lines at the interactive prompt (>>>):

>>> "Xin " + "chao"
'Xin chao'

>>> "ha" * 3
'hahaha'

Déu + chi néi chudi voi chudi. Mudn ndi véi sd, ban ddi sb thanh chudi bang str(). Vi du
"Tudi: " + str(20) cho ra 'Tudi: 20"

The + sign only joins a string to a string. To join a number, turn it into a string with str(). For
example, "Tuoi: " + str(20) gives '"Tuoi: 20",

Panh chi s6: dém tir 0 — Indexing: counting from 0

Chi sb 1a s6 th ty ciia mot ky tu trong chudi. Python dém tir 0, nén ky tu dau tién co chi
s6 0, khong phai 1. Viét chi sd trong ngodc vudng sau tén chudi.
An index is the position number of one character in a string. Python counts from 0, so the first
character has index 0, not 1. Write the index in square brackets after the string's name.

>>> word = "Python"

>>> word[0]

|l P |l

>>> word([5]

'n |l
Chi s6 am dém tir cubi vé: -1 1a ky tu cudi, -2 1a ky tu 4p chot. Chi s6 am bat dau tir -1 vi
-0 cling chi 1a 0.
Negative indices count from the end: -1 is the last character, -2 the one before it. Negative
indices start at -1 because -0 is just 0.

>>> word[-1]

'n |l

>>> word[-2]
lol
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