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Chuong 0 Lgi gigi thiéu 4

Trong qua trinh tw hoc vé Python, he nam 2017, t6i c6 ghi chép lai nhitrng ki€n th&rc vun vat ma
minh thu lwgm dwoc tlr rat nhiéu ngudn tai liéu, bai giang, video... Thiét nghi, Python dang ngay
cang chirng t6 dwgc strc manh va vai trdé quan trong cdia minh trong thé gi&i cac ngbn ngir lap
trinh. Va, nguon tai liéu ti€ng Viét vé Python con khéa han ché, trong khi khong phai ban nao ciing
c6 kha nang doc hiéu tét ti€ng Anh nén tdi manh dan bién soan tai liéu nhé nay, coi nhi mot
céch ghi bai khi ty hoc ma théi.

Vé mét hinh thirc, tai liéu dugc soan bang LibreOffice, vi méi lam quen véi phan mém soan
th&o van ban nay nén tai lieu cé6 mot thiéu so6t ma toi chwa khéc phuc duoc. D6 1a, phan Chi
muc khéng sap xép duoc cac thuat ngit theo bang chir céi tiéng Viét, chang han cac am P lai
dwoc cho vao loai ki hiéu va xép sau cuing, cung v&i cac ki hiéu khac nhw + *...
Ngoai ra, thi vé mat ndi dung, vi la mét tay mo trong thé gidi lap trinh, va trinh d6 con kém coi
nén tai liéu van con mot vai han ché sau:
+  Khong co kinh nghiém st dung Linux nén cac hwéng dan thuwec hanh trong tai liéu nay
duoc thwe hién trén Windows 10.
+ M0t s6 ché trinh bay con ludm thudm, khé hiéu, khdng khoa hoc hodc khong day du.
+  Déi khi, dé rd rang, cac tir khoa dwoc dich sang bang tiéng Viét, va di kém sau do la
nguyén ban bang ti€ng Anh thi tir khéa tiéng Anh s& dwoc in nghiéng.
« Bai tap trong cuén sach nay kha it, do dé ban cé thé vao mét sé trang dé lam thém bai
tap, & day xin gi¢i thiéu ba dia chi sau:

o https://lwww.hackerrank.com

o https://projecteuler.net

o http://www.w3resource.com/python-exercises

Mac du rat ¢d gang nhwng chic chén tdi khdng tranh khoi sai sét. Rt mong nhan dwoc phan hoi
clia cac ban dé tai lieu ngay cang hoan thién hon. Moi déng gbp xin gtri vé dia chi
gachduoi@hotmail.com hoac dién thoai +84.976.146.213.

Truy cap website: https://02.edu.vn/ ho&c https://divin.dev/ dé doc nhirng bai viét m&i nhat.

Nam Binh, Mua Thu nam 2021

https://02.edu.vn/ https://divin.dev/



https://divin.dev/
https://o2.edu.vn/
https://divin.dev/
https://o2.edu.vn/
mailto:gachduoi@hotmail.com
http://www.w3resource.com/python-exercises/
https://projecteuler.net/
https://www.hackerrank.com/

Chuong 1 Mé dau 5

11

Lich str ngdn ngir Python

Python la mdt ngdn ngt¥ lap trinh da nang, dwoc tao ra béi Guido van Rossum tlr nam cudi

nhirng nam 1980. Phién ban dau tién duwoc phat hanh nam 1991, hién nay cac phién ban cla
Python gbm c6 hai nhanh chinh la Python 2.x va Python 3.x. Hién tai, Python dwoc phat trién
trong mot dw &n ma m@, do t0 chirc phi lgi nhuan Python Software Foundation quan ly.

1.2

Uu diém ctia ngon ngiv Python

Python la mét ngdn ngi¥ 1ap trinh bac rat cao va cé mot sd dac diém néi bat sau:

1.3

da muc dich — ban c6 thé sir dung Python dé phat trién (rng dung desktop, web, machine
learning, mobile, I0T...;

hwéng doi tvong;

la ngdn ngir 1ap trinh dang théng dich (Interpreter Language);

da nén tang;

hoan toan tao ki€u di¥ liéu dong va dung co ché cap phat — thu gom bé nhé ty dong;

cl phap don gian, dé doc, co it tir khéa, phan tach cac khéi Iénh (Iénh ghép) bang
khoang tréng chr khéng bang cip ngoac {} nhw trong C, hoac céac tir khéa begin, end
nhw trong Pascal..., khong str dung dau cham phay (; ) dé két thiic mot l1énh;

céac thw vién hd tro phong phu, cé thé tim duoc cac thw vién phuc vu cho hau hét moi
nhu cau cla ban va tat ca déu mién phi.

Cai dit

DE cai dat Python, ban vao trang cht ciia Python tai https://python.org/ va tai vé phién
ban phu hop véi hé didu hanh dang dung. O day tdi khéng di vao chi tiét cach cai dat, ca nhan
t6i str dung phién ban 3.6 cho Windows 64 bit va cai vao thw muc C:\Python36, chilwuy céac
ban khi cai dat nén tich chon dé dwa Python vao bién méi trwong (System Path). Néu khong,
ban phai thém thw muc Python vao System Path mot cach thdi cdng nhu sau:

Bam chudt phai vao My Computer (hoac This PC) ngoai Desktop va chon Properties;

hoac bam t6 hop phim # + Break; hodc vao Control Panel\System and
Security\System.

Chon thé Advanced System Setting dé m& hop thoai System Properties.
Chon thé Advanced roi chon nat Environment Variables...
Trong thé System variables, chon dong Path va bam Edit.

Tiép tuc chon New va gd vao dwong dan dén thu muc cai dit Python, & day, cia toi la
C:\Python36\

Chon ti€p New va thém ti€p thu muc chira cac Scripts, & day, may cla téila C:\
Python36\Scripts\
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Chuong 1 Mé dau 6

-  Bam OK.

System Properties bt

Computer Name  Hardware Advanced  System Protection  Remote

You must be logged on as an Administrator to make most of these changes.
Performance

Visual effects, processor scheduling, memory usage, and virtual memary

User Profiles
Desktop settings related to your sign4n

Settings...

Startup and Recovery
System startup, system failure, and debugging information

Settings...

Enviropment Variables...

QK Cancel

Hinh 1: Hop thogi System Properties
Dé kiém tra da thém Python vao System Path chuwa, ban mé* hdp thoai Run clia Windows va
g0 python, sau dé bam Enter:

Run >

Type the name of a program, folder, decument, or Internet
= resource, and Windows will open it for you.

Qpen: | python| ~

Cancel Browse...

Hinh 2: Hop thogi Run
néu hién ctra s6 nhu sau la thanh céng:

P Cytordphonce - 0 X

ython 3.6.1 (3.6, l uiuhit Mar 21 2617, 18:41:36) [NSC v.190 64 bt (ANDGA)] on uindl
ense” for more information,

'.'f"F'E "|elp”,1 yrigt”, "cedits or "lic

Hinh 3: Trinh bién dich Python

1 DE&ma& hop thoai Run c6 thé bam t6 hap phim Windows + R, hodc bam Start va g6 run sau dé chon Run — & day t6i
st dung Windows 10.

https://02.edu.vn/ https://divin.dev/
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Chuong 1 Mé dau 7

Sau khi cai dat xong trinh bién dich Python, mac dinh sé cé mot trinh soan thao di kém la IDLE,
tuy nhién trinh soan thao nay kha co ban va khéng hé tro nhidu cho ngudi str dung nhuw goi y
céc tlr khoa, quan ly project, g& 16i... nén téi khuyén ban nén sir dung thém mét trinh soan thao
nhuv Notepad++, Sublime Text, Visual Studio Code, Pycharm, Eclipse... C6 rat nhiéu chuong
trinh nhw vay, ca mién phi va tra phi, nhwng ca nhan téi thwong st dung Visual Studio Code
cua Microsoft, doi khi cling str dung thém ca Sublime Text 3.

NEéu md&i lam quen véi Python, ban cé thé cai dat Anacondatai https://www.continuum.io
la mot moi truorng Python da bao gém ca trinh dich Python, trinh soan thao vé&i rat nhiéu tinh

nang cao cap chuyén dung gianh cho Data Science, va dwoc cai san rat nhiéu thw vién, dac biét
la cac thw vién cho Machine Learning, Data Science nhv numpy, jupyter, matplotlib...

1.4 Chay mét chwong trinh Python
Nhw da néi & trén, Python la ngén nglr thdng dich — tirc la thwc hién mot chwong trinh duoc
viét b&i ngén ngir bac cao bang cach dich no theo tirng dong mdt —, nén dé chay mot chwong
trinh Python, ban ¢ thé sir dung mét trong hai cach:

* Chay truec ti€p tirng dong Iénh & trong chwong trinh dich Python,

+  Tao mot tép tin v&i phan mé rong |a .py va chay tép nay bang chuong trinh dich Python,
nhirng tép nay con dwogc goi la cac kich ban script.

Chlng ta sé 1an lwot tim hi€u ca hai cach nay.

Chay trinh thong dich

Céch thtr nhét, ban chay trinh bién dich Python tai? duwérng dan C:\Python36\python.exe,
hodc néu da cai dat Python vao bién mai trirdng thi chi viec mé hop thoai Run hoac ctra so
Command Line (tr day sé viét tat |a CMD) va g6 python. Néu thanh cdng, ban s& nhan duwoc
mét clra s6 nhu & Hinh 3. Bay gi®, hay gé vao sau dau nhac >>> dong lénh:

>>> print("Xin chao thé gidi Python!")

Sé& thu duwoc két qua nhw hinh sau:

F® C:\Python36\python.exe — O >

Hinh 4: Chuong trinh Python dau tién

Chuc mirng! Ban da thuyc hién thanh cong chwong trinh dau tién clta Python.

Chay cac script

Céch thr hai, ban diing mat trinh soan thao van ban bét ki (Notepad chéng han), g6 dong Iénh

print("Xin chao thé giéi Python!")

2 O day, toi str dung Python phién ban 3.6, cai dat vao thu muc C:\Python36\, trong may ctia ban cd thé khac.

https://02.edu.vn/ https://divin.dev/
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Chuong 1 Mé dau 8

va lwu lai v&i dudi mé rong la .py — ma ta sé goi la cac script, vi du, téi lwu lai thanh tép
xin_chao.py tai thw muc C:\Python36, réi mé& clra s6 CMD va gé Iénh python C:\
Python36\xin_chao.py hodc chican gd C:\Python36\xin_chao.py sé thu dwoc két
gua nhu hinh sau:

EX C\WINDOWS\system32\cmd.exe - 4 A

Hinh 5: Chay script .py bang chuwong trinh dich Python

Ngoai ra, néu ban str dung Sublime Text dé soan script, thi c6 thé chay mét script bdng cach st
dung phim tat Ctrl + B dé build script hodc vao chon Tools — Build.

Con néu str dung Visual Studio Code dé soan thao script thi baAm chudt phai vao viing soan
thao va chon Run Python File in Terminal.

4] ex10.py — MS — Visual Studio Code

File Edit Selection View Go Debug Tasks Help

EXPLORER @ exlOpy X
4 OPEN EDITORS 1 print("Xin chao!"|
2 ex10.py
4 M5
Go to Definition
4 ysc
i1 12 Peek Definiticn

Find All References

{}t
Rename Symbo
Fl _,__
Change All Occurrences
2 ex10
ey s Format Document
& ex26.0y PROBLEMS 1: Python
@ helloo.py ) Cut
Windows P
Copyright Copy L rights reserv
PS C:\Msy ot
Xin chao! ) -
PS C:\MS> Run Current Unit Test File
S C:\MS

Run Python File in Terminal

— | tn1.cola |
Tt Lot

Hinh 6. Chay script Python trong Visual Studio Code

Trong hai cach trén, can chi y rang, ban phai lwu script vao dia cieng trede khi chay.

Trong tai liéu nay, nhitng doan ma c6 dau >>> thi ban cé thé thwc hién truc tri€p & trong
chuong trinh théng dich Python, ma khéng can tao script.

Bai tap

Bai 1. Hay tw cai dat chwong trinh dich Python phu hop v&i hé diéu hanh ctia minh.

https://02.edu.vn/ https://divin.dev/
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Bai 2. Khai chay trinh thdng dich Python va kiém tra phién ban dang st dung.

Bai 3. Khé&i dong chwong trinh thong dich Python va tim hi€u xem céac Iénh help() cé tac dung

gi. Sau do, st dung lIénh help() nay dé tim hi€éu xem ki€u s6 nguyén int c6 nhirng phurong
thirc method nao.

Bai 4. Hay str dung né nhw mét may tinh cadm tay dé thuc hién cac tinh toan don gian, véi cac
phép toan cong +, trtr -, nhan *, chia / va Iy thtra **.

Bai 5. Viét chwong trinh in ra man hinh dong chir sau bang hai cach, thuc hién truc tiép trong
trinh thong dich Python va viét script.

Twinkle, twinkle, little star,
How I wonder what you are!
Up above the world so high,

Like a diamond in the sky.
Twinkle, twinkle, little star,

How I wonder what you are..

Bai 6. Hay sir dung trinh soan thao Visual Studio Code va cai thém cac goi ho tro Iap trinh
Python. Google dé tim hi€u thém.

https://02.edu.vn/
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Chuong 2 Céac phan tu co ban cua Python 10

Nhw moi ngén ngit 1ap trinh khac, Python cé cac thanh phan co ban sau:
* Cac tr khoa keyword,
»  CA&c bién s6 va hang s6;
+  Cac kiéu di¥ lieu co ban (cac cu tric dir liéu dwoc xay dwng san built-in types);
e Céac cau lénh va khoi lénh;
* Cha thich.

Trong chwong nay, chang ta sé gi¢i thiéu qua vé cac thanh phan co ban trén. Lwu y, Python co
phan biét chir HOA va chir thwong. B6i véi Python 3, mac dinh, cac xau ki tw string sé & dui
dang unicode. Trong tai liéu nay, da s6 cac vi du dugc viét bang tiéng Viét khéng ddu, nhung
ban hoan toan cé thé st dung ti€ng Viét cé dau thoai mai.

2.1 Cac ttr khdéa

Tir khéa keyword |a cac tlr dung riéng ctia mdi ngén ngir, dwoc dung cho nhitng muc dich nhét
dinh va khéng thé€ dinh nghia lai nham muc dich khéac.

Python c6 rét it tir khoa, tét c& chi gdm 33 tir khoa, cac tir khéa nay déu bang tiéng Anh va viét
duw6i dang chir thwong. Ty vao phién ban Python ban sir dung ma s6é lwgng cac tir khéa co thé
khac nhau. D€ lay danh sach céac tlr khéa cua phién ban hién tai dang dung, ban st dung thw
vién keyword valénh print (keyword.kwlist)

>>> import keyword

>>> print(keyword.kwlist)

['False', 'None', 'True', ‘'and', 'as', ‘'assert', 'break', 'class',
‘continue’', ‘'def', 'del', 'elif', 'else', 'except', 'finally‘', 'for',
‘from', 'global', 'if', ‘import', 'in', 'is', 'lambda‘', 'nonlocal’,

or', 'pass', 'raise', 'return', ‘try', 'while', 'with', 'yield']

not',

2.2 Ténvacach dat tén

M6t churong trinh sir dung rat nhiéu tén hay con goi la dinh danh identification dé lam tén
chuong trinh, tén ham, tén bién, tén hang sd... Tén trong Python cé do dai tuy y. Chang co thé
gdm ca chi cai ca in hoa va in thuwdng, cac chi s6 va dau gach dwédi, nhung bét budc phai bat
dau bang mot chir cai hoac dau gach dwdi. Ching ta nén dat tén sao cho co y nghia, va dé dé
doc ta thwdrng ngan céch gitba cac tir bang diu gach dwédi, vi du ho_ten, dia_chi.. Vi Python
la ngdn ngir tao ki€u dir liéu dong, nén doi véi cac bién, ban khong can khai bao né trwéde khi str
dung. Lwu y réng, nhw da noi & phan trede, Python cé phan biét chir HOA va chi thuéng, nén
hai tén a va A la hoan toan khéac nhau!

Mot s6 quy worc bat budc khi dit tén caa Python

+ Ky tw bt dau cla tén phai la mot ddu gach duwdi  hodc mét chir cai (co thé 1a chir hoa
hoac chir thwong). Ti€p theo co thé 1a mot hodc nhiéu ky tw, con sd hodc tham chi bo
tréng (tdrc tén chi gdm mot ki tw).

https://02.edu.vn/ https://divin.dev/
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Chuong 2 Céac phan tu co ban cua Python 1

+ Trong tén khdng duoc c6 ddu cach trdng hodc cac ky tw dac bietnhu: @ , $ . % A !
=+ - */ % &~ "\
» Tén khbng duwagc trung v&i cac tir khda ctia Python.

Mét s6 quy wéc khéng bt budc khi dit tén ctia Python

+ Neén dat tén c6 y nghia sao cho dé hiéu, dé nho.

+ Téncla class bat dau véi mot ky tw hoa, ti€p theo la chi¥ thwong (co thé viét hoa dau
mai tlr cOa tén, vi du MyClass).

+ Tén cla bién thwdng bat dau bdi chir cai in thwong.

+ Tén béat dau v&i mét ky tw gach dwdi duy nhét, dugc hiu rang day 1a mot dinh danh
private.

« Tén bat dau voi hai ky tw gach dudi lién tiép thi day 1a mét dinh danh c6 tinh private
manh.

+ Né&u tén bt dau va két thic va&i hai ddu gach dudi (chang han __init_ ), dinh danh la
mot cai tén dac biét clia ngdn nglt dwoc dinh nghia; hoac khi ta viét lai mot ham da co
san cla Python.

Bai tap

\Béi 7. Trong cac cach dat tén nhw sau, tén nao hop I, tén nao khéng hop Ié.

2.3 Cha thich

Khi viét chwong trinh, doi khi chlng ta can ghi chd nhirng di€ém quan trong, dé nguoi khac va
chinh chiing ta sau nay, doc lai sé hiéu dwoc ma ngudn mot cach tét nhat. LGc nay chdng ta sé
ghi cha tryc ti€p vao ma ngudn, cac ghi chl nay goi la cha thich comment, trong chwong trinh
ma khong lam anh hwéng t&i chwong trinh, chuong trinh dich sé bé qua cac chd thich nay.

M6t dong cha thich trong Python bat dau vai ki tw #. Néu chi thich trén nhiéu dong thi d&t chang
vao trong cap ngoac nhay tam, thwong str dung cap ba nhay kép """. Vi du:

# bay la chu thich trén mét dong
Pay la chu thich trén nhiéu dong
khac nhau

Blah Blah..

nnn

2.4 Cau lénh va khéi Iénh

Trong mét chwong trinh, ngoai cac bién va ki€u di¥ liéu clia nd; chlng ta con can phai c6 cac mo
t& nhitng hanh dong, cong viéc ma chwong trinh can thie hién. Nhu trong tiéng Viét, méi mot
cau phai c6 y nghfa nhét dinh, thi trong Python ciing thé, méi mét cau l1énh phai dé thuc hién mot
nhiém vu nao dé. Cac cau Iénh cé thé chi dé thwc hién mét hanh déng, nhiém vu nao dé, nhw
gan gia tri vao mot bién, goi mot ham... Mbi lénh nhu vay dugc goi la mot cau Iénh hoac Iénh
don. Ngoai cac 1énh don nay, Python con c6 cac cau lénh ghép (Iénh hgp thanh) ma ta sé goi la
khéi I1énh, cac cau lénh Iya chon, cau Iénh kiém tra diéu kién, va cac vong lap. Ching dwoc goi
chung la cac cau Iénh cé cau triic ma chidng ta sé tim hi€éu & cac chwong sau.

M®di c4u Iénh duorc viét trén mot dong va phai két thiic bang ki tw xuéng dong CR. Do d6, muén
két thic mot cau Iénh, ta chi viec xudng mét dong méi. Vi du, trong hai cu Iénh sau, céu Iénh
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th(r nhét sé in ra man hinh dong chi¥: Toi la Phu 0Ong, con cdu lénh th hai sé in ti€p dong
chr: Ban ten la gi?

print("Toi la Phu Ong")
print("Ban ten la gi?")

Tuy nhién, doi khi c6 nhitng cau lénh qué dai, dé dé nhin ta c6 thé chi dong xuéng dong bang
cach g6 thém ki tw \ (backslash) triwéc khi xudng dong méi. Mot dong két thic b&i dau \ thi
khong thé chira cac cha thich. Vi du sau day, ta chti ddng xuéng dong & chd + 11, thi trede khi
xudng dong, ta g6 thém ki tw \, lic nay Python sé& hi€u la chua két thiic mot cau Iénh va sé cho
dén khita gd + 13 va an Enter, méi thiee hién cau 1énh va tra vé két qua bang 91. M&c du vé
mat hinh thikc van ban, ta thdy cau Iénh nay dwoc viét trén hai dong, nhung ta van goi day la
mot cau Iénh, hodac mot dong Iénh néu khéng gay hiéu lam.

> 1 +2+3+4+5+6+7+8+9 + 10 +\
11 + 12 + 13
91

Vay khi nao thi nén chti dong xuéng dong? Bé cho ma ngudn cla ching ta dwoc dep, moi dong
khéng nén dai qua 80 ki tw, nén d6i véi nhirng cau Iénh quéa dai ta cé thé chil dong xuéng dong
dé cho ma ngudn dé doc hon®.

Tuy nhién, c6 d6i khi xubng mét dong méi ma khong can ki ty \, dé la khi ta liét ké cac phan tt
ctia mdt danh sach? list, mot bo tuple... Chéng han, khi ta nhap cac phan tir cua list

1=1[1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89,
. 144, 233]

thi triéc khi nhap phan tir 144, ta &n xudng dong nhuwng Python van di théng minh dé hiéu la
chwa két thic moét cau [énh. Va, doi véi cac chd thich trén nhiéu dong, thi dwong nhién sé khéng
can g6 thém ki ty \ trwéc khi xubng dong mai.

Khi chiing ta can thwrc hién mét nhém céac 1énh khac nhau, vi du khi gidi phwong trinh bac hai, thi
trong trvdng hop biét s6 A dwong, chdng ta phai thuwc hién cac thao tac in ra man hinh théng
bao phuong trinh cé hai nghiém, roi [an lwot in ra hai nghiém dé. Khi nay, ta can dén Iénh ghép
hay Iénh hop thanh. Cau Iénh ghép, dwoc hop thanh b&i nhiéu cau Iénh don nam trén nhiéu
dong khac nhau ma ta goi 1a mdt khéi Iénh thi Python s& si¥ dung cac khoang céch trang dé
phan biét. Trong cac ngdn ngtr khac, mét khéi Iénh thudrng dwoc danh ddu bang cap ky hiéu
hoéc ttr khéa. Vi du, trong C/C++, cap ngoac nhon { } dwgc dung dé bao boc mot khéi Iénh.
Python, tréi lai, c6 mot cach rat dac biét dé tao khéi Iénh, dé la thut |1& indent cac cau lénh trong
khoéi vao sau hon (vé bén phai) so v&i cac cau lénh clia khoi Iénh cha chira né.

Vi du, doan ma so sanh A v&i s6 0, néu I&én hon thi in ra man hinh dong chir “Phwong trinh
c6 hai nghiém phan biét” vain ra hai nghiém dé, trai lai thi in ra dong chitr “Phuong
trinh khéng c6 hai nghiém phan biét”.

#khong duoc dung ki hiéu Delta nén ta dat tén sao cho dé hiéu
if delta > 0:

3 Chinh vi Ii do mét dong khdng nén qua dai, s& gy moi mat, ma cac t& bao gidy mdiin thanh nhiéu cét )
4 Trong cudn séach nay, hau hét céc tir khda, thuat nglr cia Python sé dugc gilr nguyén tiéng Anh ma khong dich sang
tiéng Viét.
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# bat dau khdi 1énh méi, thut dau dong so véi 1lénh trudc do
print("Phuong trinh cé hai nghiém phan biét 1la:")
print(x_1 = (-b + sqrt(delta)) / (2 * a))
print(x_1 (-b - sgrt(delta)) / (2 * a))
# két thic khéi 1lénh, trd vé khdi 1énh cha bang cach khéng thut dau dong
else:
print("Phuong trinh khong cé hai nghiém phan biét")

Dé lam diéu nay, ta co thé str dung dau cach tréng (space) hodc dau nhay Tab déu duoc, tuy
nhién tr phién ban 3.x tr& di, Python chi cho phép s&r dung mét trong hai loai, khéng dwoc tron
lan (mix) ca hai trong cing mét tép clia chwong trinh. Théng thudng, theo quy wéc ngam, ngudi
ta str dung 4 ddu cach trdng dé thut cac cau Iénh trong khai.

Né&u ban quen str dung phim Tab, c6 thé cai d&t dé méi lan gb phim Tab s& twong dwong voi 4
d&u cach trdng. Ch&ng han, d6i voi Visual Studio Code, ban bam chudt vao vi tri Spaces & trén
thanh trang thai (Status Bar) va chon Indent Using Spaces, sau dé chon sé lwgng dau cach
twong rng v&i mot 1an bam phim Tab.

o o ex10.py — MS — Visual Studic Code - O ®

File Edit Selection View Go Debug Tasks Help

[1,\ EXPLORER @ exlOpy @ R M
k 4 OPEN EDITORS 1 n
p ® 2 ex10.py LPTHW
4 M5
Q 4 yscode PROBLEMS oUTEUT DEBUG COMNSOLE TERMIMAL

{} launch.json

[} settings.json No problems have been detected in the workspace so far
=)

{} tasksjson
4 LPTHW
& ex10.py

'm' ® ex26.py

In1,Col1 Spaces:4 UTF-8 CRLF Python (]

Hinh 7: Cira s6 soan thdo cua Visual Studio Code

2.5 M6t sé quy tac khi viét chwong trinh
DPé chuong trinh dé doc, g& 16i, van hanh va bao tri ching ta nén tuan thi mot sé quy tic sau:
« Nén viét chu thich rd rang va str dung chd thich thwong xuyén, néu can thiét cé thé ghi
rd ngay thang stra, li do stra... DAc biét, d6i véi mbi ham, mbi mo-dun ta nén c6 mo ta
chi tiét vé n6 nhu muc dich, cach st dung... Sau moi tén bién, néu can cling nén giai
thich bién nay st dung dé lam gi.

Da&i v&i nhitng chd code chua t6i wu, can phai stra chita, c6 thé comment

I# FIXME -- fix these code later

Da&i v&i nhitng chd can thém chirc ndng, nhiém vu... nén comment

l# TODO -- in future you have to do this
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* Nén dung dau céach thay cho dau nhay Tab, va nén dung 4 dau cach. Khdng duoc trén
lan (mix) gitra hai loai ddu nay.

+  Giira cac ham cach nhau b&i mot dong trang.
+  Giira cac I&6p cach nhau béi hai dong tréng.

+ Tén bién nén bat dau bang chi¥ in thudng, tén Iép nén bat dau bang chit in hoa.
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Mot bi€u thirc trong Python 1a mot tap hop cac toan hang va cac toan tir dwoc sip xép theo thi
tw nhat dinh. Toan hang & day chinh 1a cac bién s6, hang s6, cac tén ham hodc céc con s6 cu
thé. Con toan tlr chinh la cac phép toan, gdém cé phép gan gia tri, cac phép toan sé hoc, phép
toan logic, phép so sanh hodac cac phép toan trén cac ki€u di liéu dac biét. Vi du trong biéu thirc
sau

2 + 3 * sin(pi)

thi 2, 3, sin(pi) la cac toan hang, con +, * la cac toan tur.

Trong phan nay, chiing ta chwa tim hi€u sau vé cac kiéu di¥ liéu co ban cta Python. Do dé, néu
c6 ndi dén ki€u s6 thi ban hiéu dé la cac con so thong thuwong nhuw s6 thwe®, s6 nguyén,... con
néu néi dén dir lieu ki€u xau string thi ban hi€u do6 chinh la cac chir céi, cac ttr, cac cau... dwoc
dat trong cap ngoac nhay don, nhay kép.

3.1 Phépgéan

Khai niém bién s8, hang s6 dwoc hiéu giéng nhu trong toan hoc, chiing ta sé khdng di sau vao
cac khai niém nay. Mdi mat bién, hang déu mang mét gia tri nao do. D& gan gia tri value cho
bién s6 hoac hang s6 c6 tén name ta st dung ci phap

name = value

Vi du sau day gan gia tri bang 3 vao bién coténla a vagiatri 3.14 vao bién co ténla pi. Sau
dé thue hién phép cong sé hoc a + pi. Vi du ti€p theo gan gia tri ki€u string “Phu” vao bién cé
tén la ho, gia tri “Ong” vao bién cé tén la ten va thuc hién phép cdng hai xau (string) ho +

ten

>>>a =3

>>> pl = 3.14

>>> a + pi
6.140000000000000
>>> ho = "Phu"
>>> ten = "Ong"
>>> ho + ten
'PhuOng'

Chu y can phan biét phép gan = v&i phép so sanh bang nhau, so sanh dong nhat ==.

Vé bién s0, ta ¢6 cac khai niém bién toan cuc va bién dia phwong. Phan nay sé thao luan sau khi
tim hi€u vé ham va l&p.

Chlng ta c6 thé gan dong th@i nhiéu gia tri cho nhiéu bién cuing mot IGc, ta goi la phép gan da
bién (multiple assignment), s&r dung cu phap sau

namel, name2 = valuel, value2

Chéng han, hay xem vi du sau

5  Luuy rang Python str dung dau cham dé ngan cach phan nguyén va phan thap phan, chang han sé 1 c6 gid tri gan
dlng la i = 3.1415926
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>»> a, b =10, 5
>>> ten, tuoi, sdt = 'Phu Ong', 31, '0123456789'

Chinh nho wu diém nay, ma dé hoan déi gia tri clia hai bién, ta cé thé chi str dung mot cau Iénh
va cling khéng can phai str dung thém céac bién trung gian nhw cac ngén ngtr khac, chi don gian
nhw sau

>»> a, b =b, a

Bai tap

Bai 8. Hay tw dat 10 tén bién khac nhau va str dung trinh thong dich Python dé kiém tra xem
tén do6 c6 hop 1é khéng.

Goi y. Str dung phép gan dé kiém tra tén c6 hop Ié khoéng, néu gan thanh cbng la hop 1€, nguoc
lai Ia khéng hop [€.

3.2 Phép toan so hoc

Python cung cap cac phép toan sb hoc sau:

* Phép cong +
Tuy vao cac toan hang la ki€u s6 hay xau ma phép cong cé tac dung nhuw phép céng
trong toan hoc, hoac sé cé tac dung ndi hai xau string lai véi nhau (phép cong xau). Vi
du:

>>> 1 + 2

3

>>> "Phu" + "Ong"
'PhuOng’

*  Phép trir -
Phép trir cé tac dung nhw phép trir trong toan hoc, &p dung cho ki€u so6.

>>> 3 - 6
=3}

Néu ap dung phép trir cho cac toan hang kiéu tap hop thi ta c6 phép lay hiéu hai tap hop.

* Phép nhan *
NEéu ca hai toan hang la ki€u sb thi phép nhan c6 tac dung nhw phép nhan trong toan
hoc. Con néu mét trong hai todn hang la string, todn hang con lai Ia mét s6 nguyén
dwong k thi phép nhan sé c6 tac dung Iap lai xau string d6 thém k lan.

>>> 2*3

6

>>> "Phu Ong"*3

'Phu OngPhu Ong Phu Ong'
>>> 3*"Phu Ong"

"Phu OngPhu Ong Phu Ong'
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* Phép chia /
Phép chia ap dung cho ki€u s6. Néu cac toan hang la sé thwc hodc sé nguyén thi két
qua tra vé ludn la so thuwe. Lwu y, trong Python 2 thi phép chia nay c6 tac dung nhw
phép chia lay phan nguyén. Khi dé, mudn két qua la mot so thuwc ban phai ép ki€u mot
trong hai toan hang sang kiéu sé thuc float, chdng han thay vi viét 1/2 ban phai viét
1/2. hoac1./2

>>> 1/2

0.5

>>> 1/7
0.14285714285714285

* Phép chia lay phan nguyén //

Phép chia // nay twong trng v&i phép toan div trong toan hoc va cac ngén ngir khac.
Khi chia s6 nguyén a cho s6 nguyén b ta dwoc thuwong lagvasédular.

a=b*q+r

Két qua clia phép chia nay chinh la thuong g trong dinh nghia trén.

>>> 12//4

>>> 13//4

>>> 15//4

* Phép chia lay phan dw %

Khi chia s6 nguyén a cho s6 nguyén b ta dwoc thuwong la q va sé dw la r. Thi két qua
clia phép chia lay dv % chinh la so r trong bi€u thirc da néu & phan trwéec.

>>> 12 % 4

>>> 13 % 4

>>> 15 % 4

* Phép liy thira**

Pay chinh la phép tinh Iy thira trong toan hoc, a* *b c6 tra vé két qua la a’.

>>> 2**109
1024

Chu y rang, a’b trong Python khong phai la phép tinh Ity thira hodc mii, ma la phép toan dich
chuyén bit, xem phan sau dé rd hon.
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Bai tap

Bai 9. Sir dung trinh thong dich Python va cac phép toan s hoc dé kiém tra xem nam 2017 cé
& ndm nhuén hay khéng.

Bai 10.

3.3 Phép toan thao tac bit

Thong thudng, trong cudc séng ching ta st dung hé dém thap phan, co s6 10 gom cac 10 chiy
s6 tlr 0 dén 9. Nhuwng dé biéu dién thdng tinh trong may tinh, ching ta st dung cac bong ban
dan, chi c6 hai trang thai bat hoic tit, twong (rng v&i hai gia tri 1 va 0 clia hé dém co s6 2, tirc
hé nhi phan. “Cac phép toan trén thao tac bit (bitwise operation) dwoc thwc hién trén mét hoac
nhiéu chudi bit hodc s nhi phan tai cdp dd cla tirng bit riéng biét. Cac phép toan nay duoc thuc
hién nhanh, wu tién, dwoc ho tro tryee tiép bdi vi xtr ly, va duoc dung dé diéu khién cac gia tri
dung cho so sanh va tinh toan. Boi v&i cac loai vi x(r ly ré tién, thwdng thi cac phép toan trén
thao tac bit nhanh hon phép chia dang ké, ddi khi nhanh hon phép nhan, va déi khi nhanh hon
phép cong dang ké. Trong khi cac vi x(r ly hién dai thuwong thwe hién phép nhan va phép cong
nhanh twong duwong cac phép toan trén thao tac bit nho vao cau tric duwdng éng Iénh ctia chiing
dai hon va cling nh& vao cac lya chon trong thiét ké cau tric, cac phép toan trén thao tac bit
thwong str dung it nang lvgng hon vi stv dung it tai nguyén hon.”® Tuy nhién, trong Python
chlng ta it khi str dung cac phép toan thao tac trén bit.

Chéang han xéta = 60 vab = 13, ching ta biéu dién chiing trong hé nhi phan sé dwoc

>>> a = 60
>>> b= 13

>>> bin(a)
'obl1l11e0'
>>> bin(b)
'oblieol’

Chlng ta c6 cac phép toan chuyén doi bit nhu sau:

* Phép nghich dao ~ c6 tac dung déi cac bit tlr 0 sang 1 va nguoc lai.

>>> a = 1988
>>> ~a

-1989

>>> bin(a)
'0b11111000100'"
>>> bin(~a)
'-0bll111000101"

 Phép

» Phép dich chuyén bit. Xét day bit 00110 khi dich sang trai sé dwoc 01100, con dich
sang phai sé dwgc 00011. Phép dich bit sang trai con mang y nghia la nhan mét s6 cho
2, con dich sang phai mang y nghia chia mét s6 cho 2.

6  Phan nay Iay tlr https://vi.wikipedia.org/wiki/Ph%C3%A9p_to%C3%Aln_thao t%C3%Alc_bit
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3.4 Phép toan logic

Phép toan logic lam viéc trén cac toan tr logic, tirc la cac bién, bi€u thirc chi c6 hai kha nang
diang True hodc sai False. Xin xem ki€u di liéu logic bool @€ hiéu rd. Python cung cap cac
phép toan logic sau and, or, not.

Phép toan and sé trd vé két qua True néu ca hai toan hang déu la True. Bang gia tri chan ly
cua phép toan and nhv sau:

A B A and B

True True True

True | False | False

False| True | False

False | False | False

Phép toan or sé tra vé két qua True néu ca hai toan hang déu la True. Bang gia tri chan ly cla
phép toan or nhu sau:

A B AorB

True | True | True

True |False| True

False| True | True

False | False |False
Phép toan not dwoc st dung dé dao nguoc gia tri chan ly ciia mét bi€u thirc. Bang gia tri chan
ly ciia phép toan not nhu sau:

A not A

True |False

False | True
Sau day la mot vai vi du minh hoa, tat ca déu chay truc ti€p trong trinh thdng dich ctia Python.

>>> True and False
False

>>> True or False
True

>>> not False

True

3.5 Phép toan so sanh
Két qua trad vé clia mét phép toan so sanh la True (dlng) hodc False (sai), hai gia tri nay thudc
ki€u di¥ liu boo 1. Python cung cap cac phép toan so sanh sau day:

« Pbéng nhat (giéng nhau, bang nhau) ==

Can chua y rang phép so sanh dong nhat khac véi phép toan is
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3.6
Khi

Thir tw wu tién cac phép toan, lan luot tlr wu tién cao xudng thap, trong Python nhu sau:

Lén hon >
Lé&n hon hodc bang >=
Nho6 hon <
Nhé hon hodc bang <=

Khac nhau !=

Tho tw wu tién cac phép toan

< <= == >=
not
and
or

<>

is

Trong bang trén, nam cuing hang v&i nhau cé mde dd wu tién bang nhau, khi dé ching sé duoc
thwe hién lan lwot tlr trai qua phai.
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4.1 Ham print()

DE in mot xau string ra man hinh ta dung ham print (). Vidu

>>> print('Toi la Phu Ong')
Toi la Phu Ong

Ham print () cé cac tham sb sau

print(value, sep, end, file, flush)

Trong d6, value la gia tri sé dwoc in ra man hinh, gia tri nay phai la mot xau ki tw, hoac chi
duorc la cac gia tri thuéc cing mot ki€u di liéu, néu c6 nhiéu gia tri thi cach nhau béi dau phay;
sep la ki tw ngan céach gitra cac gia tri, end la ki tw khi két thdc cau Iénh print ().

Dé in nhidu xau cung ldc ta c6 thé st dung cac toan tir trén xau. O’ day xin gidi thieu qua mot s6
cach, chi tiét xin xem chwong di? liéu ki€u xau.

Chéng han ta muén in ra man hinh néi dung ctia xau chira trong bién temp va cau dan

>>> temp = 'Phu Ong'
>>> print("Tén toéi 1a", temp)
Tén t6i la Phu Ong

Hoac c6 thé sir dung phép ndi xau dé in

>>> temp = 'Phu Ong'
>>> print("Tén téi 1a" + temp)
Tén t6i laPhu Ong

Tuy nhién, néu sr dung phép ndi xau, ta thay két qua thu duwoc sé khéng cé dau céach gitra cac
ddi s6 cia ham print nhw cach truéc nira.

>>> print("Ten toi la %s va toi nang %d kg!" % ('Phu Ong', 51))

Ban chat cua cau Iénh trén la ta da str dung cac phép toan dinh dang xau, c6 thé viét nhw sau
cling thu dwgc cung mot két qua.

>>> temp = "Ten toi la %s va toi nang %d kg!"™ % ('Phu Ong', 51)
>>> print(temp)
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>>> print("Total score for %s is %s " % (name, score))

Hoac str dung kiéu méi dé dinh dang xau:

print("Ten toi la {} va toi nang {} kg".format('Phu Ong', 51))

Or pass the values as parameters and print will do it:

print("Total score for", name, "is", score)

If you don't want spaces to be inserted automatically by print, change the sep parameter:

print("Total score for ", name, is ", score, sep="")

4.2 Ham input()

Dé nhap dir lieu vao chwong trinh ta ding ham input (). Ki€u di¥ liéu mac dinh chwong trinh
nhan vao sé |a kiéu xau.

>>> x = input('Ban ten gi? ')
Ban ten gi? Phuong

>>> print(x)

Phuong

DE nhap vao mot s6 nguyén hoac so thwc, hodc mot ki€u cé cau tric phire tap hon, thi ta lam
thé n&o? Chang ta phai st dung cac ham chuyén déi kiéu ctia Python. Chéng han dé nhap vao
mot sO nguyén, ta dung ham int () dé chuyén sang ki€u s6 nguyén, ding ham float () dé
chuyén sang ki€u so thwc. Vi du

>>> a=input('Xin moi nhap mot so: ")

Xin moi nhap mot so: 13

>>> a*2

'1313"

>>> a = int(input('Xin moi nhap mot so: "))
Xin moi nhap mot so: 13

>>> a*2

26

hoac nhap vao mét sé thuc

>>> a = float(input('Xin moi nhap mot so: "))
Xin moi nhap mot so: 1.3

>>> a*2

2.6

D0i v&i cac ki€u dir lieu phirc tap hon, ta phai sir dung thém cac ham dé xir ly xau ki tw nhap
vao.

DEé nhap mot vao nhiéu gia tri cing mot 1an, cac gia tri cach nhau b@i dau phay hoac mot ki tw
bét ki, ta ding van ham input () nhwng phai st dung thém phuong thirc split () cua kiéu
xau. Vi du, nhap vao hai sé nguyén a, b cach nhau b&i dau phay.
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>>> a, b = input("Xin moi nhap vao hai so:").split(',")

hoac cach nhau b&i ddu céach trang

>>> a, b = input("Xin moi nhap vao hai so:").split(' ')

di nhién, sau d6 ta mudn str dung a, b nhw la cac s6 nguyén thi phai chuyén doi tir ki€u xau
nay sang ki€éu sé nguyén, vi mac dinh nhap vao luén la ki€u xau.
DE nhap vao mot danh sach list, ta nhap vao mot xau, sau dé chuyén xau d6 sang danh sach

bang cach tach r&i cac phan tkr. Vi du, ngudi dung nhap vao mot day cac sé nguyén, cach nhau
b&i ddu cach trang, va ching ta phai chuyén thanh mot list.

>>> a = [int(x) for x in input().split()]
345

>>> a

[3, 4, 5]

NEu cach nhau b&i dau phay

>>> a = [int(x) for x in input().split(',"')]
3,4,5

>>> a

[3, 4, 5]

O céch nay, ching ta phai str dung thém vong 1ap for, ban c6 thé xem chi tiét & chuwong sau.
Hoac co thé sir dung ham map () dé anh xa moi gia tri véi mét phan tr ctia danh séach.

>>> s = input()

12345

>>> numbers = list(map(int, s.split()))
>>> numbers

[1, 2, 3, 4, 5]

Bai tap

Bai 11. Viét churong trinh nhap vao mét s6 nguyén n va in ta man hinh gia tri binh phwong ctia
s0 do.

Bai 12. Viét chuong trinh nhap vao ban kinh r ctia dwong tron, la mot so thuwc, va in ra dién tich
cta hinh tron doé.
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Chwong 5 Cau Iénh diéu khién

5.1 Cau lénh diéu kién if

Néu <diéeu kién> dang thi thuwc hién <khoi 1énh>

if <diéu kien> :
<kh&i lénh>

Néu <diéu kién> dang thi thwe hién <khéi 1énh 1>, néu sai thi thyc hién <kh6i 1énh 2>

if <dieéeu kién> :
<kh6i 1lénh 1>
else:
<kh6i 1énh 2>

Néu <diéu kién 1> dang thi thwc hién <khdi 1énh 1>, néu sai thi kiém tra tiép <diéu kién
2> vacwl nhu vay...

if <diéu kién 1> :
<kh6i 1lénh 1>

elif <diéu kién 2>:
<khoi 1énh 2>

else:
<khéi 1énh n>

C6 thé khong c6 hodc c6 nhiéu phan elif, va phan else la khéng bat budc. Ty khéa e Lif la
viét tit cila else if, vadung dé tranh thut vao qua nhieu. Day if ... elif ... elif ... dung
thay cho cau lénh switch hay case tim thay trong cac ngdn nglr khac.

Bai tap

Bai 13. Viét chuong trinh cho nguwdi dung nhap vao mot sé nguyén n. Néu n |é thi in ra man
hinh dong chi¥ “S6 1&.”. Néu s6 n chén va Ién hon hoic bang 100 thiinra “S6 chan va
1on hon hodc bang 100.”, nguoc laithiinra “S8 chan va bé hon 100.”

Bai 14. Bién luan phwong trinh bac nhata*x + b = 0.
Bai 15. Bién luan phuong trinh bac hai a*x**2 + b*x + ¢ = 0.

Bai 16. Nguoi dung nhap vao mdt nam la mot s6 nguyén dwong bat ki. Cho biét nam d6 cé la
nam nhuan hay khéng?

Bai 17. Viét chuong trinh bién luan phuong trinh bac nhat a*x + b = 0.

Loi giai.

5.2 Cau lénh vong lap for
Vvong lap for cé cau truc:
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for <tén_bién> in <pham_vi>:
<khoi 1énh>

Trong dé <pham_vi> cé thé la mot tap hop set, mot danh sach list, mot xau string hoac mot day
s6 nguyén. Vi du sau sé in ra cac phan t&r cta list hoa_qua

hoa qua = ['chuoi', 'tao', 'xoai', 'cam', 'le']
for qua in hoa_qua:
print(qua)

Trwong hop <pham_vi> la mot xau ki tu:

for letter in 'Python’:
print(letter)

D6i voi day cac s6 nguyén, ta c6 ham range () dé tao day. Vi du sau sé in ra cac so nguyén
ch&n bé hon 100.

for x in range(100):
if x % 2 == 0:
print(x)

Trong vi du trén, s6 0 cling dwgc in ra, li do la ham range (100) sé tra vé két qua la tat ca cac
s6 nguyén bat dau tr 0 va bé hon 100, trc ladays6 6, 1, 2, 3,.., 99.

Ham range( ) c6 cac cach str dung sau, range(n) trd vé cac s6 nguyéntlr 0, 1, 2,..cho
dén n-1. Néu ta thém tham s6, range(a, b) thi trd vé cac s6 nguyén tr a dén b-1. Con
range(a, b, i) trd vé cac s6 nguyén cach nhau i don vi, bat dau tlr a cho dén khong qua b-1.

DE thoat khoi (két thic) vong lap for, ta dung cau lénh break, dé thoat khoi /an |&p hién tai va
bat dau lan lap ké tiép ta dung cau lénh continue.

for i in range(10):
if i ==
continue
if i ==
break
print(i)

print(i)

Két qua thu duoc nhu sau:

0000 NOUV ANPEPO
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Ta thay, khi bién i c6 gia tri bang 3 thi chwong trinh s& nhay bé qua vong 13p hién tai — tire 1a
khong in ra gia tri 3 nay — ma nhay qua vong lap ti€p theo luén. Con khi 1=8 thi chwong trinh sé
thoat hoan toan khéi vong lap. Sau vong lap, ta thay bién i dirng & gia tri 8.

Bai tap

Bai 18. Viét chuwong trinh kiém tra tinh nguyén td ctia mét s6 n do nguwdi dung nhap vao.

Bai 19. Viét chwong trinh nhap vao mot s6 nguyén va in két qua ra man hinh duéi dang s6 dao
nguoc (vé thi tw) ctia s6 nguyén vira nhap do.

Bai 20. Viét chwong trinh nhap vao mot cau ti€éng Anh, dém s6 tir va ky tw trong cau do, va in
két qua ra man hinh.
Goi y, céc tir cach nhau bdi ddu céch trdng.

Bai 21. V& hinh chir nhat dac c6 chiéu dai n va chiéurongm. Viduvéim = 4, n = 5
* * *

* * ¥ ¥
* ¥ ¥ ¥

* *
* *
* *

E I R

Bai 22. V& hinh ch¥ nhat rdng c6 chiéu dai n va chieurongm. Vidu:m = 4, n = 5
k ok ok ok ok

E R R )

*
F'3

k ok ok ok

Bai 23. Viét chwong trinh in ra bang ctru chwong dung cho hoc sinh cdp 1 nhu sau:
2X2=4 3X2=6 4x2=8 5x2=10 6x2=12 7x2=14 8x2=16 9x2=18
2X3=6 3X3=9 4x3=12 5x3=15 6x3=18 7x3=21 8x3=24 9x3=27
2x4=8 3x4=12 4x4=16 5x4=20 6x4=24 7x4=28 8x4=32 9x4=36
2x5=10 3x5=15 4x5=20 5x5=25 6x5=30 7x5=35 8x5=40 9x5=45
2X6=12 3Xx6=18 4x6=24 5x6=30 6Xx6=36 7Xx6=42 8x6=48 9x6=54
2X7=14 3x7=21 4x7=28 5x7=35 6X7=42 7x7=49 8Xx7=56 9x7=63
2X8=16 3x8=24 4x8=32 5x8=40 6x8=48 7x8=56 8x8=64 9x8=72
2X9=18 3Xx9=27 4x9=36 5x9=45 6x9=54 7x9=63 8x9=72 9x9=81

Bai 24. Viét chwong trinh cong hai s6 tw nhién, mbi s6 c6 100 chir s6.

Bai 25. Viét chwong trinh cong hai s6 tw nhién a va b c6 dd dai ty y, chdng han
a = "12345678902142141525434325432632632" va
b = "7839496235703058070385781578932759830785642" .

L&i giai tham khao cho mot s6 bai tap

Bai

for i in range(2,10):
for j in range(2,10):
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if i*j < 1e:
print(str(j)+'x"+str(i)+'="+str(i*j), end )

else:
print(str(j)+'x"+str(i)+"'="+str(i*j), end

1}
~

print()

a = "12345678902142141525434325432632632"
b = "7839496235703058070385781578932759830785642"
n = max(len(a), len(b))

def fill zero(a, n):
return '@'*(n-len(a)) + a

a = fill zero(a, n)
b = fill zero(b, n)
ka = []

so_nho = 0

for i in range(n-1, -1, -1):
temp = int(a[i]) + int(b[i]) + so_nho
kqg.append(temp % 10)
so_nho = temp // 10

kq = .join(str(e) for e in kq)
kg = kq[::-1]
print(kq)

5.3 Cau lénh vong lap while

Vong lap while c6 cau tric:

while <diéu kién> :
<khoi 1énh>

Trong d6, <diéu kién> la cac bi€u thirc logic hodc cac bi€u thirc tra vé két qua la kiéu bool.
Dé thoat khaoi vong Iap while ta cling st dung lénh break.

Chu y rang trong Python khong co6 cau Iénh repeat... until..., ma thay vao do, ta c6 thé
str dung vong lap while véi cau Iénh break dé thoat khoi vong lap, cl phap nhu sau.

while True:
<khoi 1énh>
if <diéu kién>:
break

V@i cach lam nay thi <khéi 1énh> sé luén ludn duoc thwc hién, cho dén khi né gap <diéu
kién> thi mé&i két thic vong l&ap. Chang han, chwong trinh sau sé& in ra tat c& cac s6 nguyén
chan nhé hon 1000 va chia hét cho 3.
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i=20
while True:
if i % 3 == 0:

print(i)
i+4=2
if 1 == 1000:
break

Tuy nhién, cach lam trén chi dé minh hoa cho cach viét theo phong cach cuia cau lénh repeat
until nén kha phtrc tap, ching ta c6 thé lam ngén gon hon nhu sau:

i=20
while i < 1000:
if i % 3 == 0:
print(i)
i4=2

Bai tap

Bai 26. Chia day s6 nguyén khéng am a;, az,...,a., V&in > 1 cho trwdc thanh hai doan co
téng cac phan tir trong méi doan bang nhau.

Bai 27. In ra tat c& cac xau nhi phan’ cé do dai n, vi du v&i n = 4 thi két qua in ra man hinh la:

0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 10160 1011 1100 1101 1110
1111.

L&i giai tham khao cho mot s6 bai tap

Bai
n =8
s = 1list(@ for x in range(n+l))
while True:
i=n
print("".join(str(x) for x in s), end = " ")
while ((i >= ©0) and (s[i] == 1)):
i=1i-1
s[i] = 1
for j in range(i+l,n+l):
s[j] = o
if i < o:
break

7 Xau nhj phan dé dai n la xau c6 d6 dai bang n va chi dudc tao nén tir hai ki tu 0 va 1, vi du 10010110 la xau nhj
phan c6 d6 dai bang 8.
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Trong Python c6 cac kiéu di¥ liéu co ban, duwoc xay dung san built-in sau:
+ Kiéu s6 nhw nguyén, s6 thuc, sé phirc, phan so;
e Kiéu logic bool;
« Kiéu xau string;
» Kiéu None;
+ Kiéu danh sach list, ki€u bd tuple, ki€u tir dién dict; ki€u tap hop.

DE kiém tra ki€u cia mot di liéu, ta dung ham type()

>>> type(1)

<class 'int'>

>>> type("Phu Ong")
<class 'str'>

>>> type(True)
<class 'bool'>

>>> type([1, 2, 3])
<class 'list'>

>>> type({1, 2, 3})
<class 'set'>

>>> type((1, 2, 3))
<class 'tuple'>

6.1 Kiéu logic bool

Khi thie hién cac phép toan so sanh hodc cac phép toan logic, két qua trd vé chi co thé ding
hoac sai. Khi do, ta str dung kiéu bool dé biéu dién. D€ biéu dién gia tri ding, ta dung tir khoa
True, dé bi€u dién gia tri sai ta dung tlr khoa False. Chung dwoc goi la cac gia tri chan ly
trong Python.

True va False cling gidong nhw cac sd nguyén 0 va 1. Tuy nhién, néu ta ép ki€u tr s6 nguyén
hoac céac kiéu di liéu khac sang ki€u bool thi moi gia tri khac 0 hoac khac rong déu twong (rng
v&i True. Hay xem vi du sau.

>>> True == 1
True

>>> False == 0
True

>>> True + True
2

>>> True ==
False

>>> bool(1)
True

>>> bool(10)
True
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>>> bool("")
False

>>> bool("a")
True

6.2 Kiéuso
Ki€u s0 trong Python bao gom s6 nguyén int; s6 thuc float; cac sé co sd 2, co s6 6, co sb 8;
s6 phirc complex, phan sé.

6.3 Kiéu xau string

Kiéu xau string, doi khi con dwoc dich thanh kiéu chubi, 1a mot kiu dir liéu ma chang ta thuong
gap nhat, dung dé biéu thi cac ki tw, cac tir, cac cau... D€ tao mot string, chiing ta cé thé dung
moét dau nhay don, mot ddu nhay kép hoac ba dau nhay kép. Khi dung ba dau nhay kép, ching
ta c6 thé viét string trén nhiéu dong ma khong can dung ky tw thoat \. Lwu y rang, hai ddu nhay
dung dé m& va déng nay phai cung loai, cling 1a nhay don, cing la nhay kép chang han, khéng
duoc tron Ian.

>>> a = 'Xin chao'

>>> a

'Xin chao'

>>> b = "Toi la Phu Ong"

>>> b

'Toi la Phu Ong'

>>> ¢ = """Day la string
. tren
. nhieu dong"""

>>> ¢

'Day la string\ntren\nnhieu dong'

Pé str dung ddu nhay trong mot string, ban c6 thé bao n6 bang mot cap dau nhay khac loai.
Chéang han muén st dung ddu nhay kép, thi ban d&t ca string d6 vao trong cdp nhay don va
ngugec lai.

>>> "I'm Phuong."
"I'm Phuong."

M6t cach khac 1a sir dung ki tu didu khién \, chang han

>>> '"I\'m Phuong'

"I'm Phuong"
>>> I\I\III
I\III

Cac phuong thirc cia kiéu string
DaGi véi ki€u string, c6 mot s6 phuwong thirkc — ham hay sir dung sau day.

Ham <string>.title() dung dé chuyén céac ki tw dau clia mdi tir trong <string> thanh kiéu
chir hoa.
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>>> s = "i'm phu ong"
>>> s.title()
"I'm Phu Ong"

Ham <string>.upper () dung dé chuyén tat ca cac ki tw trong <string> thanh ki€u chi¥ hoa.

>>> s = "i'm phu ong"
>>> s.upper()
"I'M PHU ONG"

Ham <string>. lower () dung dé chuyén tat ca cac ki tw trong <string> thanh ki€u chi
thwong.

>>> s = "I'm Phu Ong"
>>> s.title()
"i'm phu ong"

Ham <string>.swapkey() dung dé hoan doi ki tw hoa thanh thudng va thwdng thanh hoa
culia tat ca céac ki tw trong <string>.

>>> s = "I'm Phu Ong"
>>> s.title()
"i'M pHU oNG"

Ham <string>.isalnum() dung dé kiém tra xem <string> c6 chi gbm cac ki ty thudc bang
chit cai a-Z hoac chi¥ s6 0-9 hay khong, tlrc l1a cé chira cac ki tw dac biét nhw ! @#$%... hay
khong.

>>> s = "qwertyl123"
>>> s.isalnum()

True

>>> s = "qwerty$%"
>>> s.isalnum()
False

Chu y rang, k& ca xau cla ching ta c6 chira ki tw cach trdng thi két qua tra vé ciing la False.

Twong tw, ham <string>.isdigit () dung dé ki€m tra xem <string> c6 phai chi chira cac
ki tw s6 0-9 hay khong.

>>> s="123"
>>> s.isdigit()
True

>>> s="123.45"
>>> s.isdigit()
False

Ham <string>.isalpha() dung dé kiém tra xem <string> c6 phai chi chira cac ki tw thudc
bang chi¥ cai a-z hay khdng, & vi du sau néu xau cé chira dau cach thi két qua tra vé la False
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>>> s="Alphabet"

>>> s.isalpha()

True

>>> s="Alphabet ABC"
>>> s.isalpha()
False

Ham <string>.islower()/<string>.isupper () dung dé kiém tra xem <string> co
phai chi chira cac ki tw chir thuwdng/chr hoa hay khéng. Twong tw, ching ta cling cé ham
<string>.istitle() d€ kiém tra xem cac tir trong <string> cé dwoc viét hoa chir cai dau
moi tir hay khong.

>>> s = 'Toi La Phu Ong'
>>> s.isupper()

False

>>> s.islower()

False

>>> s.istitle()

True

Ham len(<string>) trd vé do dai (s lwgng ki ty) clla <string>.

Lwu y rang, chi s6 clia cac ki tw trong mdt xau dwoc danh s6 tir 0. Chéng han

>>> s = "Phuong"
>>> len(s)

6

>>> s[0]

pr

>>> s[1]

N

Nhuw ta thay, xau "Phuong" gom c6 6 ki tw, va ki tw dau tiénla 'P' & vitri s[0] chi khdng phai
la s[1]. D& Idy ra mdt xau con clia xau <string>, ching ta s& chi ra chinh xac vi tri bat dau va
két thic chia xau con, str dung cu phap

<string>[i:j]

trong do, i la vi tri bat dau con j 1a vi tri két thic.

s = '1234567abcde’
>>> s[1:6]
'23456'

NEéu mudn |ay tlr vi tri dau tién, ta cé thé lwgce bo tham so i, con mudn 1dy dén vi tri cubi cling
clia xau ta co thé luvgc bd tham s6 j.

>>> s = '1234567abcde’
>>> s[:6]

'123456"

>>> s[6:]

https://02.edu.vn/ https://divin.dev/



https://divin.dev/
https://o2.edu.vn/

Chuong 6 Céc kiéu dir liéu 33

'7abcde’
>>> s[:]
'1234567abcde’

Pay la trong trwdng hop chdng ta lay theo chiéu tang cda chi sd, con mudn lay theo chiéu gidm
cua chi s6 hoac mudn lay céac ki tw & nhitng vi tri cAch quang nhau, ta dung cl phap

<string>[i:j:k]

trong do, i |a vi tri bat dau, j 1a vi tri két thic con k 1a bwdc nhay.

>>> s = '1234567abcde’

>>> s[1:5:2]
l24l

>>> s[6:0:-1]
'765432"

Do dé, mudn dao nguoc mot xau, ta chi can don gian la dung cach lay toan b xau dé véi buéc
nhay -1.

>>> s = '1234567abcde’
>>> s[::-1]
'edcba7654321"

Can lwu y rang, kiéu xau string 1a ki€u di¥ liéu khéng thay déi dwoc immutable, tirc 1a ban khong
thé thay d6i dwoc xau da tao ra nhu mot s6 ngdn ngir khac, Pascal chang han, trir khi ban gan
gia tri m&i cho bién da tao d6. D& dé hiéu, ta xét vi du xau s = "Phu ong", ching ta khong thé
thay d6i xau s thanh "phu ong" bang phép gan s[0] = 'p' dwoc. Lic nay, muén thay ddi
bat budc ta phai gén dé ndi dung mai cho bién s, va dwong nhién mot bién s mai sé duoc tao ra
tai mot dia chi bd6 nhéd mai. D€ hi€u rd hon, xin moi xem vi du sau day.

>>> s = 'Phu Ong'
>>> id(s)
2281456950328
>>> s[0]
pr
>>> s[@] = 'p
Traceback (most recent call last):

File "<stdin»>", 1line 1, in <module>

TypeError: 'str' object does not support item assignment
>>> s = 'phu ong'

>>> id(s)

2281456951056

>>> s += ' is my name!’

>>> s

'phu ong is my name!'

>>> id(s)

2281456947112

Nhuw ta thay, dau tién khi khéi tao bi€n's = 'Phu Ong' thi may tinh sé tham chi€u dinh danh s
dén ving 6 nh& ¢o dia chi 2281456950328, lwu y rang & may tinh ctia ban dia chi nay c6 thé
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khac. Va ching ta khdng thé stra ddi ndi dung xau trong bién s nay, chang han ta thir stra chir P
thanh p bang phép gan s[0] = 'p', may bao I6i ngay. Sau do, ta bt budc phai thirc hién
phép gan m&i, néu mudn bié€n s tham chiéu dén ndi dung khéac, duong nhién sé dwgc lvu &
vung bd nh& co dia chi méi, lan nay la 2281456951056. Tham chi, khi ta thuc hién cac phép
toan trén xau s, tong quat la cac ham, cac phuwong thirc, ma lam cho di¥ liéu ctia bién s thay doi,
thi thuwe ra la may da tham chi€u tén s dén moét vung 6 nhéd méi. Diéu nay khac hoan toan voi
kiéu di¥ liéu mutable, kiéu danh sach chdng han. Hay xem vi du sau, dé tim hiéu ki hon vé kiéu
danh sach xin m&i xem phan sau.

>>> L = [1, 3, 8]
>>> id(L)
2281456980424
>>> L.append(2)
>>> L

[1, 3, 8, 2]

>>> id(L)
2281456980424

Nhuw ta da thay, sau khi thuc hién phuwong thirc thém vao list L phan ti 2 thi dia chi 6 nhé cla
bién L van nhu cii, khong hé thay déi.

Trong Python c6 hai ki€u di¥ liéu la khong thay d6i dwoc immutable va thay doi duwoc mutable.
Ki€u dr lieu immutable gdém c6 ki€u so nguyén int, ki€u so thwc float va decimal, ki€u s6 phirc
complex, ki€u logic bool, ki€u xau string, ki€u b6 tuple, ki€u khoang range, ki€u tap hop dong
bang frozenset, ki€u s6 nguyén bytes. Con ki€u mutable gdbm cé danh sach list, tlr dién dict, tap
hop set, mang s6 nguyén bytearray, va cac l&p do nguwdi dung dinh nghia (trir trwng hop chi rd
I&p dé la immutable). Chiing ta sé lan lwot xét tinh thay d6i dwoc hay khéng cua tirng ki€u div
lieu khi hoc dén chung.

Uu diém I&n nhét cha ki€u immutable 1a may tinh sé str dung bd nhé ding dé biéu dién dir liéu
cla bién do, nhw vay sé tiét kiem bd nhé hon Ia viéc phai danh s&n mot dung lvong bd nhé 16n
hon dit liéu hién tai bién dé dang tham chiéu dén. Chéng han, khi tao ra mét list...

Phuwong thirc <string>.split("<ki tu>") dung dé tAch <string> thanh cac xau con, ma
moi xau con nay phan cach nhau béi ki tw <ki tu>. K&t qua trd vé dwoc dat trong mot danh
sach list, ban c6 thé xem phan ki€u di¥ liéu danh sach & phan sau dé hiéu ré hon vé danh sach.
Néu phuong thirc split nay khéng cé tham s6 truyén vao, thi mac dinh, Python sé str dung
d&u cach trdng dé lam ki tuw tach.

>>> s = "We all love Python"
>>> s.split(" ")

['We', "all', 'love', 'Python']
>>> s.split()

[‘We', "all', 'love', 'Python']

O vi du trén, ching ta tach xau thanh cac xau con, ma moi xau con dugc cach nhau béi dau
céach trdng. Con vi du sau chiing ta quy dinh ki tw dé tach Ia ddu cham.
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>>> pi = "3.1415926"
>>> pi.split('.")
['3', '1415926']

Dai khi, chung ta can tach tirng ki tw cila mot xau, khi dé ta phai st dung phwong phap chuyén
ddi mot xau sang danh séch, str dung ham list (). Chang han

>>> s = "Phuong"
>>> list(s)
[IPIJ lhl, Iul’ IOI’ Inl’ Igl]

Van dé nay xin tim hi€u thém & phan ki€u di¥ lieu danh sach list.

Nguoc lai ciia tach, ching ta c6 thé néi nhiéu xau thanh mot xau bang cach dung phwong thire
join(), str dung cu phap sau

<ki ty néi>.join(<danh_sach>)

Phuong thirc nay sé n6i cac phan t&r cila <danh_sach> lai v&i nhau thanh mot xau mai, gitra
cac phan t&r cia <danh_sdach> & trong xau méi sé dwoc cach nhau bdi <ki tu néi>.

>>> II_II .join([llToill’"la"’ IIPhuII’"OngII])
'Toi-la-Phu-Ong'

Phuong thirc <string>.strip() dung dé loai bd cac khoang trang (ddu cach, ddu Tab, ki tw
xudng dong) & dau va cudi xau. Twong tw, phwong thirc 1strip() sé loai bé cac khoang trang
& bén trdi clia xau, tirc & dau xau, con rstrip() sé loai bd & cudi xau.

>>> s = ' Toi la Phu Ong \n'
>>> s.strip()

'Toi la Phu Ong'

>>> s.1lstrip()

'Toi la Phu Ong \n'

>>> s.rstrip()

' Toi la Phu Ong'

Nhu ta thay, két qua tra vé khong anh hwéng gi t&i bién s cd, vi bién s ¢ ki€u xau la kiéu dir
liéu immutable, nén cac ham, phwong thirc khong thé lam thay doi dwoc dir liéu Iwu trong bién
S.

Ham <string>.find(<string con>) dung dé tim kiém ky tw hodc xau <string con>
trong <string>. K&t qua trd vé la vi tri dau tién xuat hién <string con>trong <string>,
néu khong tim thay thi két qua la -1.

>>> s = 'Toi la Phu Ong'
>>> s.find('Phu')

7

>>> s.find('PhuOng")

-1
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Trong cac phwong thire tim ki€m, con cé hai phwong thirc la
<string>.startswith(<string con>) va<string>.endswith(<string con>) dung
dé kiém tra xem xau <string> c6 bat dau hoac két thic b&i <string con> hay khéng, dwong
nhién két qua tra vé la kiéu bool.

>>> s = 'Toi la Phu Ong'
>>> s.startswith('Toi")
True

>>> s.endswith('g")
True

6.4 Kiéu danh sach list

Danh sach list, hi€u don la mot tap hop cac doi twgng co chung mot tinh chéat nao dé. Vi du
danh sach cac mén an trén ban tiéc, danh sach cac bai hat cia mot album, danh sach hoc sinh
trong mot I16p hoc... Ta thdy ngay, méi danh sach gbm c6 cac phan tir khac nhau, dé liét ké
ching, chéng han liét ké cac thirc phAm can mua cho bita lién hoan, ban sé& s dung ddu phay
dé ngan cach céac phan tir nay. Python ciing vay, tuy nhién, cac danh sach cac phan tlr can duwoc
dat trong cép ngoac vudng [].

Va, ciing gidng nhw kiu xau string, cac chi sé index ctia mot danh séch list dwoc danh sé béat
dau tw 0.

Ki€u danh sach cd thé hiéu gan giéng nhw ki€u mang array cta cac ngon ngir 1ap trinh khac.

Vi du sau tao mot danh sach mon_an gom c6 cdc mén canh cua, ca phao, ca kho, thit ran.

>>> mon_an = ['canh cua', 'ca phao', 'ca kho', 'thit ran']

Khong nhw ki€u xau string, la nhirng déi twong immutable, thi ki€u danh sach la déi twong
mutable, tirc ta c6 thé thay déi cAc phan t&r cia mot danh sach. Chang han, thay ca phéo béng
dwa mudi, ta sé gan gia tri m@i cho phan tr mon_an[1].

>>> mon_an[1] = 'dua muoi’
>>> mon_an
['canh cua', 'dua muoi', 'ca kho', 'thit ran']

Ciing giong nhw ki€u xau string, ki€u danh sach list cling c6 cac phép toan

>>> a = ['spam', 'eggs', 100, 1234]
>>> a

["spam', 'eggs', 100, 1234]
>>> al[e]

'spam’

>>> a[3]

1234

>>> a[-2]

100

>>> a[l:-1]

["eggs', 100]

>>> a[:2] + ['bacon', 2 * 2]

https://02.edu.vn/ https://divin.dev/



https://divin.dev/
https://o2.edu.vn/

Chuong 6 Céc kiéu dir liéu 37

["spam', 'eggs', 'bacon', 4]
>>> 3 * a[:3] + ['Boo!"]
["spam', 'eggs', 100, 'spam', 'eggs', 100, ‘'spam', ‘eggs', 100, 'Boo!']

Dung MAP, FILTER va REDUCE dé xit ly danh sach / list trong Python

1. Gioi thiéu

« List la m6t trong nhirng ki€u di¥ liéu dwgc str dung rat nhiéu trong python.

» Cac thao tac thuong duoc thye hién trén list: x&r ly tirng phan tr trong list, loc 1ay mot s
phan tlr thda diéu kién, tinh toan dwa trén tat ca cac phan tlr cla list( vd tinh tong) va tra
vé két qua.

+ DE& don gian viéc xtr ly List, Python hé tro mot s6 ham cé san dé thuc hién cac tac vu
trén gdbm map (), filter(), reduce()

2. Map

map (func, seq) map s& ap dung ham func cho mdi phan tir ctia seq va tra vé
list két qua.

Vi du: Tinh binh phuong cac s6 c6 trong list a. str dung map():

my_list = [1, 2, 3, 4, 5]

def binh_phuong(number):
return number * number

print map(binh_phuong, my list)
# [1,2,9,16,25]

+ Trong vi du trén, map sé& tw dong ap dung ham binh_phuong vé&i mdi phan tir trong danh
sach my_list

« Ham truyén vao ham map nhan vao mot tham sé cung ki€u v&i phan tir cua list

e Co thé str dung lamda thay thé cho ham. Vi du trén c6 thé dwoc viét lai: print
map(lambda x: x*x, my_1list)

ach thdng thudng:

my list = [1,2,3,4,5]

result = list()
for number in my_list:
result.append( number*number)

print result # [1,2,9,16,25]

3. Filter
* filter(func, list)
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* Ham filter s€ goi ham func véi tham s6 1an luot 1a tirmg phan tir cua list va
trd vé danh sach céc phan tir ma func tra vé True
» func chi c6 thé tra vé True hoac False

Vi du: loc ra cac s6 chan tir danh sach a. Str dung filter:

my list = [1, 2, 3, 4, 5]

def so_chan(number):
if number % 2 ==
return True
else:
return False

print filter(so_chan, my_list) # [2,4]

St dung lambda

print filter(lambda x: x%2 ==0, my_list)# [2,4]

b. Khéng dung filter

my list = [1, 2, 3, 4, 5]
ket qua = list()
for number in my_list:
if number % 2 == 0:
ket_qua.append(number)
print ket_qua

4. Reduce
reduce(func, seq) reduce sé& tinh toan vdi cac phén tir cia danh sach va tra
vé két qua. func la mot ham nhéan vao 2 tham so c6 dangfunc(argl, arg2)
trong d6 argl la két qua tinh toan vdi cac phan tir trude, arg2 la gia tri cua
phan tir ctia danh sach dang dugc tinh toan.

Vi du: tinh tdng binh phwong cta cac phan tlr trong mang a. Su dung reduce

data = [1,2,3,4]
def tinh_tong(tong, so):
return tong + so*so

#su dung ham
print reduce(tinh_tong, data) #30

#su dung lambda
print reduce( (lambda tong, so: tong + so*so), data) #30

b. Khong su dung reduce
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data [1,2,3,4]

tong = 0

for so in data:
tong += so*so

print tong #30

5. Két luan

« Trong bai viét chi dwa ra nhitng vi du don gian nén cé thé cac ban chua thdy duwoc sw
tién dung cta map, filter, reduce.

» Tuy nhién khi phai lam viéc vdi list nhi€u cac ban sé thdy no réat la tién déc biét la khi st¢
dung kém lambda hodc tai str dung cac ham véi map, filter va reduce

Danh sach cia danh sach

CAc phan t&r ctia mot list lai c6 thé 1a mot list, ching han

>>> A = [[3,2,3], [4,5,6], [7,8,9,10,11]]
>>> A[1]
[4, 5, 6]
>>> A[1][2]
6
>>> A[2][4]
11
>>> A[1][5]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
IndexError: list index out of range

List A gdm c6 ba phan ttr, moi phan tt lai la mot list, [1,2,3], [4,5,6], [7,8,9,10,11].
Khi do, dé truy cap dén phan t&r j cla list A[i] nam trong list A ta dung ct phap A[i][7j].
Ki€u di¥ lieu nay twong trng véi kiEu mang hai chiéu array, hoac la ma tran, trong cac ngén ngtr
khac. Tuy nhién, néu mot ma tran thi, néu xét riéng tirng dong, bat budc cac dong phai cé s cot
nhw nhau. Nhung & day thi khac, néu ta viét lai 1ist A & trén, moi phan tr viét trén mot dong
thi ta sé c6 dang gan giéng ma tran, do s6 cot cla tirng dong la khac nhau

[1,2,3]
[4,5,6]
[7,8,9,10,11]

R0 rang, ki€u danh sach clia danh sach nay linh hoat hon — nhwng cling déng nghia véi khé
kiém soat hon — ki€u mang hai chiéu trong cac ngon ngtr khac.

Bai tap

\Bai 28. Cho moét list cac s6 nguyén. Viét chwong trinh tim phan tl I&n nhat cda list dé. \
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Bai 29. Cho mot list cac s6 nguyén. Viét chwong trinh in ra tat ca cac phan tr Ion 1a s6 chén va
I&n hon 10 cla list dé.

Bai 30. Viét chuong trinh tinh s6 trung binh cac gia tri ctia mot list s6 nguyén.

Bai 31. Tao mot list gdm n s6 nguyén khong &m ngau nhién.

6.5 Kiéu t dién dict
6.6 Kiéu bo tuple

6.7 Kiéutap hop set

Trong toan hoc, tdp hop la khai niém khong thé dinh nghia. Ta hi€u tap hop nhw s tu tap cac
déi twong nao dé, ma ta goi la cac phan ttr. Di¥ liéu kiéu tap hop (set, kiéu set) cling giéng nhw
vay, la mét tap cac phan tlr trong d6 moi phan tér chi xuat hién duy nhat mot 1an. Hiéu don gian
nhw ké tén cac hoc sinh trong mét Iép, mdi hoc sinh dwong nhién chi dwoc ké mot lan, va ta
khong can theo thi¥ tw nao ca; lic nay, ta can dén ki€u tap hop.

DE tao mot set ta c6 cu phap kha gidng véi dictionary, véi cac phan tlr trong cdp ngodc nhon
cach nhau b&i ddu phay. Tuy nhién, moi phan tr clia set 1a mot gia tri (thay cho mot cap gia tri
nhw véi dictionary), vi du:

set = {1, 7, 2, 6, 4, 5}

Kiéu set cO cac dac diém sau:

+ Set duoc biéu dién trong ngodc nhon {} v&i cac phan tlr phan cach béi dau phay.

« M®Ai phan ttr chi xuét hién mét Ian trong set cho du ban c6 nhap noé nhiéu lan.

+ Kiéu set cling co cac phép lay hop, ldy giao nhuw trong Toan hoc.

+ Set la di¥ lieu thay d6i dwoc mutable, tuy nhién moi phan ti trong set thi lai khéng sira
dwoc immutable. Tuy nhién Python cling c6 immutable set goi la frozenset.

+ P& tao mét set s rdng, ban can ding ham set () khoéng c6 théng sb. Vi sir dung s={}
s& tao mét dictionary rong.

CAc phép toan trén ki€u tap hop, cho S, S1, S2 la cac tap hop, x la mét phan ti:

e X in S
Phuong thirc ki€m tra phan t&r x c6 nam trong tap S hay khong. Tra vé két qua True
néu tap S chira phan tlr x, False néu S khdng chra x.

>»> S = {1, 3, 2, 8, 10}
>»> 1 in S
True
>>> 4 in S
False
e 1len(S)

Phuwong thirc 1y s6 lwong phan tir cla tap S, tra vé két qua la mot sé nguyén khéng am.

>»> S = {1, 3, 2, 8, 10}
>>> len(S)
5
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>>> A = set() #tap A 13 tap rong
>>> len(A)
0

* S.add(x), S.remove(x), S.discard(x), S.pop(), S.clear()
Phuwong thirc S.add(x) sé& thém phan tlr x vao tap S.
Phuwong thirc S. remove(x), S.discard(x) sé xda phan tlr x khéi tap S.

Phwong thirc S. pop () lay ra phan t&r drng dau tap hgp dong théi xd6a phan t&r dé khaoi
tap S.

Phuwong thirc S.clear () x6a tat cA cac phantlr cliatap S.

>>> S ={1, 2, 3, 4, 5, 6}

>>> S.add(100) #Thém phan tlr 100 vao tap S

>>> S

{1, 2, 3, 4, 5, 6, 100}

>>> S.remove(l) #Xéa phan tir 1 khoi tap S

>>> S

{2, 3, 4, 5, 6, 100}

>>> S.pop() #Lay ra phan tlr dau tién cua tap hgp
2

>>> S

{3, 4, 5, 6, 100}

>>> S.discard(6)

>>> S

{3, 4, 5, 100}

>>> S.clear() #X6a hét moi phan t& cbta S, lic nay S trd thanh réng
>>> S

set()

Chu y rang hai thil tuc remove (x) va discard(x) cung x6a di phan t&r x, nhwng sw
khac nhau & day la néu tap S khong ton tai phan t&r x thi phwong thirc:

v discard(x) sé trd vé két qua None
v remove(x) s&trave ldi KeyError.

Hay xem vi du sau dé hiéu rd hon.

>>> S ={'a', 'b", 'c', 'd'}

>>> S.discard('e') #Khéng hién thi gi, dung print dé xem két qua
>>> print(S.discard('e"))

None

>>> S.remove('e")

Traceback (most recent call last):

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

KeyError: ‘e

e S1 - S2, Si.difference(S2)
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Phép ldy hiéu hai tap hop S1 va S2, tra vé mot tip mdi chira cac phan tir thudce tap S1 va khong
thudc tdp S2. Mot phép toan tuong tu 1a S1.symmetric_difference(S2) hodc S11S2 co tac
dung nhu S2 - S1.

>>> S1 = {1, 2, 3, 4, 5, 6}
>>> S2 = {0, 2, 4, 6, 8, 10}
>>> S1 - S2

{1, 3, 5} #Hiéu cla tap S1 va S2

e S1|S2, Sl.union(S2)
Phép lay hop hai tdp hop S1 va S2, tra vé mot tap moi chira tit ca cac phén tir thude tap S1 va tat
ca cac phan tir thude tap S2. Puong nhién, néu phén tir nao d6 thudc ca hai tap hop thi chi dugc
ké mot lan.

>>> S1 {1, 2, 3, 4, 5, 6}
>>> S2 = {0, 2, 4, 6, 8, 10}
>>> S1|S2

{0, 1, 2, 3, 4, 5, 6, 8, 18} #Hop cla S1 va S2

S1 & S2, Sl.intersection(S2)
Phép lay giao hai tap hop S1 va S2, tra vé mot tdp mdi chira tat ca cac phan tir thudc ddng thoi ca
hai tip S1 va S2. Tuc 1a cac phan tir chung cua hai tip hop do.

>>> S1 = {1, 2, 3, 4, 5, 6}

>>> S2 = {0, 2, 4, 6, 8, 10}

>>> S1&S2

{2, 4, 6} #Giao cla S1 va S2 gbém ba phan t& 2, 4, 6

S1 <= S2, Sl.issubset(S2)
Phép kiém tra S1 c6 1a tip con ciia S2 hay khong, tra vé True néu ding va néu False sai. Nhic
lai réng, tdp S1 1a tap con cua S2 néu moi phén tir ciia S1 déu thude tdp S2.

>>>S1 = {1, 2, 3, 4, 5, 6, 7}
>>> S2 = {1, 2, 5}

>>> S3 {1, 2, 5, 9}

>>> S4 = set()

>>> Sl.issubset(S1) #Moi tap déu la tap con cua chinh ban than né
True

>>> S2.issubset(S1)

True

>>> S3.issubset(S1)

False

>>> S4.issubset(S1) #Tap réng 13 tdp con cla moi tap hgp

True

* S1 >= S2, Sl.issupperset(S2)
Phép kiém tra S1 c6 1a tip cha cua (tirc 13 c6 chira) S2 hay khong, tra vé True néu dung va néu
False sai. Nhic lai rﬁng, tdp S1 la tap cha ctia S2 néu moi phﬁn ttr cua S2 déu thudc tap S1.

>>> S1 = {1, 2, 3, 4, 5, 6, 7}
>>> S2 = {1, 2, 5}
>>> S3 {1, 2, 5, 9}
>>> S4 = set()
>>> Sl.issupperset(S1) #Moi tap déu 1la tép cha cla chinh ban than né
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True

>>> Sl.issupperset(S2)
True

>>> Sl.issupperset(S3)
False

>>> Sl.issupperset(S4)
True

e S1 < S2, S1 > S2
Phép kiém tra S1 c6 la tap con thuc sy, tap cha thuc sy cua S2 hay khong. Nhiéc lai ré’lng, tap S11a
tap con thyuc sy ctia S2 néu S1 1a tip con ciia S1 nhung S1 va S2 khong tring nhau.

Bai tap

Bai 32. C6 gido Thado th6éng ké chiéu cao clia cac hoc sinh trong I&p 12A dwoc két qua nhw sau:
161 182 161 154 176 170 167 171 170 174 150 142 148 165 170 178 156 145 149 163 162
159 165 165 170 180 155 159 155 153 152 162 180 168 169 168 167 170
1. Héi I&p c6 bao nhiéu hoc sinh?

2. Tinh chiéu cao trung binh ctia cac hoc sinh trong I&p.
3. Liét ké cac chiéu cao khac nhau clia hoc sinh trong I&p. Tinh gié tri trung binh cla ching.

Bai 33. Liét ké tAp hop S gdbm céac ki tw clia cau sau, ké ca dau cach trang,
téi la pha 6ng
Tap hop S c6 bao nhiéu phan tlr. Thém vao tap S cac phan ttr la cac ki tw xuat hién trong cau
sau
t6i rat ngheo tién bac, chi giau thi gian thoi.
Bai 34. Cho tap hop A gdm c6 cac phan tir sau, moi phan t&r cach nhau béi ddu cach tréng,
1a57f089gil11883p
Liét ké cac tap con c6 hai phan tlr clia tap hgp A. Co6 tat ca bao nhiéu tap con nhw vay.

Bai 35. Mot I&p c6 40 hoc sinh trong dé ¢6 10 ban hoc ti€ng Phap, 14 ban hoc ti€éng Anh, 6 ban
hoc ca hai thiy ti€ng d6. Hdi cé bao nhiéu hoc sinh khéng hoc ti€ng Phap ma ciling khdng hoc
tiéng Anh.

Bai 36. Trong mot I&p hoc mbi hoc sinh déu choi thé bong da hodc bong chuyén. C6 25 hoc

sinh choi béng dé4, 27 hoc sinh choi béng chuyén va 18 hoc sinh choi ca hai. Héi Iép dé co
bao nhiéu hoc sinh?

6.8 Kiéu None

Dé biéu dién khéng c6 gi ¢4, ta dung kiéu None. None la mét tir khda dac biét trong Python
ding dé bi€u dién mot gia tri, ddi twong réng, khdng cé gi ca. Chu y rang None khac véi False,
0 hoac mot list, dictionary, string réng. Vi du:

>>> None == 0
False

>>> None == []
False

>>> None == False
False

>>> X = None
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>>> y = None
>>> X ==y
True

Mot ham s6 khong c6 cau lénh return thi mac dinh sé trd vé mot déi twgng None.

def a_void_function():

a=1

b=2

c=a+b
X = a_void_ function()
print(x)

Két qua trd vé la None, vi ham nay khong c6 cau lénh return. Tuy nhién, mét ham sé cé thé cé
cau lénh return nhung van tra vé két qua None.

def even_function(a):
if (a % 2) == 0:
return True
x = even_function(3)
print(x)

Ham trén chi trg vé két qua True néu tham s6 nhan dwoc la s6 chdn, nén néu la s6 1é thi két qua
trd vé la None.
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7.1 Khai niém ham

Trong lap trinh, dé thwc hién mét cong viéc nao dé, va cong viéc nay lap di lap lai, ching ta st
dung ham sé tiét kiém duoc cong sirc. Chinh ban da sir dung mot sé ham da dwoc xay dwng
sén trong Python, vi du nhw ham print (), type()... Chdng han, trong chwong trinh ching ta
c6 mot nhiém vu lagiadi phwong trinh bac hai ax’+bx+c=0 nam Ian, thi mdi lan nguwoi dung sé
nhap vao cac hé s6 a, b, c tlr ban phim, chwong trinh sé gidi phuong trinh véi cac hé sé dé
va trd lai két qua la vd nghiém, cé nghiém kép hay hai nghiém phan biét va in cac nghiém doé.
Néu khong st dung ham ta phai danh may doan chwong trinh sau 5 lan!

from math import sqrt

a = int(input("a = "))
b = int(input("b = "))
¢ = int(input("c = "))
d = b**2 - 4*a*c

if d < 0:

print("Phuong trinh vo6 nghiém.")
elif d == 0:

print("Phuong trinh c6é nghiém kép x = ", -b /(2*a))
else:

print("Phuong trinh cé hai nghiém ", (-b + sqrt(d))/(2*a), " va ",\
(-b - sqrt(d))/(2*a))

Khi d6, chuong trinh tréng sé& dai dong phtrc tap, hon niva, méi lan giai mot phwong trinh mai ta
lai phai go lai doan ma nay, tinh tai str dung khdng?® cé. Lac nay, chlng ta can str dung dén ham.

Bai tap

\Bai 37. Giai thich su gidng va khac nhau ctia ham trong Python va trong toan hoc.

7.2 Khai bao ham

DPé khai bdo mot ham chiing ta st dung tlr khéa def v&i ca phap:

def name([arg,... arg=value,... *arg, **arg]):

M6 ta vé ham néu (nén) cob
<khéi lénh>
return [gid tri tra vé]

Trong d6é name |a tén ctia ham, duoc dat tén theo ding quy tac dat tén va theo sau phai la cap
ngoac don (). Bén trong cap ngoac don, ta cé arg la cac tham s6 néu cé, value la gia tri mac
dinh cda tham s6 — néu ngu¢i dung khéng cung cap mot gia tri cho tham s6 khi goi ham thi gia
tri mac dinh nay sé dwoc st dung, *arg, **arg la cac tham s6 ki€u tuple, ttrc mét bo cac
tham s6. Mot ham c6 thé cé tham s8 hoac khéng. Can Iwu y rang, néu ham cé tham sé nhan cac
gia tri mac dinh, thi cac tham sé nay phai dugc khai bao sau cac tham s6 khéng nhan gia tri mac
dinh. Chang han, khai b4o ham bac hai y=a*x* *2+b*x+c thi thuwéng gia tri mac dinh la a=1,

8  Ban chi co thé tai sir dung bang cach Copy — Paste ma théi :)
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nhwng ta khéng thé khai bao tham sé a Ién trwdc, ma bat budc phai khai b4ao tham sé a cudi
cung, nhu sau chéng han

def ham_bac_hai(b, c, a = 1):
pass

Tiép theo la dau hai chdm : va xuéng dong dé bat dau vao phan than ctia ham. Phan nay c6 thé
gbm chu thich mé t& vé ham dé gilp cho cac lap trinh vién khac, va chinh ban than ching ta sau
nay, hiéu ré hon vé ham va khéi 1énh chinh ctia ham dé thwc hién nhiém vu dé ra.

Cudi cung la tr khéa return dé thoat khoi ham va tré vé chwong trinh chinh, hoac tra vé gia tri
ctia ham d6i vai ham cé gid tri tra vé; phan nay khéng bat budc phai co.

Mot ham néu dugc khai bao trong mét 16p thi con dwoc goi la mét phwong thirc method cia
16p.

7.3 Lo&igoi dén ham

DE goi mot ham cé tén la name da dwoc dinh nghia, ta str dung cau Iénh name (). Hay quay tr&
lai vi du giai phwong trinh bac hai dé hi€u r6 hon.

from math import sqrt
def giai pt():
a = int(input("a = "))

b = int(input("b = "))
c = int(input("c = "))
d = b**2 - 4*a*c
if d < 0:
print("Phuong trinh v6 nghiém.")
elif d ==
print("Phuong trinh cé nghiém kép x = ", -b /(2*a))
else:

print("Phuong trinh cé hai nghiém ", (-b + sqrt(d))/(2*a),
"va ", (-b - sgrt(d))/(2*a))

Nhw vay, ham giai_pt & trén khéng cé tham s6 truyén vao va cling khong cé két qua tra ve,
b&i ban than cac I1énh trong ham da in ra nghiém clia phwong trinh réi. D€ goi ham nay ta chi
don gian la dung cau lénh giai_pt().

O céach lam nay, trong ban than ham da c6 cac cau lénh dé ngudi dung nhap vao gia tri clia cac
hés6a, b, c claphwongtrinh. NEu mudén truyén cac hé so6 khi goi ham giai_pt() taco
thé viét lai nhw sau:

from math import sqrt
def giai pt(a, b, c):
d = b**2 - 4*a*c
if d < 0:
print("Phuong trinh v6 nghiém.")
elif d == 0O:
print("Phuong trinh cé nghiém kép x = ", -b /(2*a))

else:
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print("Phuong trinh cé hai nghiém ", (-b + sqrt(d))/(2*a),\
"va ", (-b - sqrt(d))/(2*a))

Lic nay, dé giai phwong trinh bac hai véicachéséa = 1, b = -3, ¢ = 5 tachiviéc goi
ham bang cach sir dung cau lénh giai_pt(1, -3, 5).

7.4 Giatri tra vé cia ham

Ham cé thé c6 hodac khong co gia tri tra vé. Trong trirong hop ham cé két qua tra vé, tirc la co tir
khoa return, thi ham ciing c6 thé dwoc sir dung nhw mot bién dé tinh toan. Hay xét mot ham
don gian, tén la cong dé cong hai s6 nguyén a va b, dinh nghia nhuw sau:

def cong(a, b):
return a + b

Chlng ta sé thir goi ham nay véi cac tham s6 truyénvao a = 3, b =7.

>>> cong(3, 7)

10

>>> cong(3, 7) + 5
15

NéEu ta thuc hién chwong trinh nay trong trinh théng dich Python, thi & Ian goi ham th& nhat két
qua tra vé la 10, & 1an goi thi¥ hai, ban than ham dwoc sir dung nhw mét bién so dé thwc hién
ti€p phép cong, va két qua tra vé la 1e. Tuy nhién, néu cac ban soan mot script c6 ndi dung nhuw
sau

def cong(a, b):
return a + b

cong(3, 7)
cong(4, 7) + 5

va chay script nay thi két qua la khéng xudt hién gi ca trén man hinh! Li do la chwong trinh van
tinh a + b, va van tra vé két qua nay va dugc sir dung dé tinh toan ti€p nhwng khong duoc in
ra man hinh. Lic nay, mudn in két qua ra chung ta phai st dung dén ham print cla Python.

def cong(a, b):
return a + b

print(cong(3, 7))
print(cong(4, 7) + 5)

Theo sau tlr khéa return la mét gia tri, mot bi€u thirc, mot cau Iénh, tham chi lai la mot ham®
hodc khbng c6 gi ca. Néu khdng cé gi, thi chwong trinh chi don gian la thoat khdi ham ma thoi
va tra vé gia tri None. Moi khi gap tir khda return thi ham sé két thic, chuong trinh sé& thoat
khéi ham va thuwc hién cau Iénh ti€p theo. Hay xem vi du sau dé hi€u rd hon:

9  Xem phan dé quy ham dé r5 hon.
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def test():
print(1)
return
print(2)

Chung ta sé chay thtr.

>>> test()

1

>>> print(test())
1

None

Ta thay ngay, cau Iénh print(2) khoéng duoc thure thi vi treéde do chwong trinh da thwe hién
Iénh return réi. Hon nira, Iénh return nay khoéng tra vé gi ca, nén néu ta dung lénh
print(test()) thi chuwong trinh sé trd vé két qua None. Con sb 1 kia dwgc in ra la do ban
than trong ham c6 cau lénh print (1) ma thoi.

Bai tap

Bai 38. Viét ham giai hé phuwong trinh bac nhat hai an, str dung dinh thirc cap hai.

Bai 39. Viét chwong trinh ki€ém tra xem s6 tw nhién n cé phai la sd nguyén t6 khong.

Bai 40. Viét chwong trinh tim wéc chung I6n nhét clia hai s6 tw nhién.

7.5 Tham s6 cua ham

Nhw da néi, mot ham co thé c6 tham so hoadc khong.....

Phan nay lay tr blog https://icewolf-blog.herokuapp.com/post/8

Cach truyén tham sé dang *args va **kwargs trong python (abittrary arguments)
Ki€u truyén tham sé nay thuong dugc st dung khi dinh nghia nhirng ham khong biét
trudc sé lugng tham s6 truyén vao. Thuc su thi khéng nhat thiét phai la *args va
*kkwargs. diéu quan trong la tham s6 cé 1 dau sao * hay la 2 dau sao **. Dat tén
tham s6 la *var hay **vars hay bat c th(r gi ban muén. Nhung d€ dé hi€u thi nén
dung tén chuan la *args va **kwargs

1. *args va **kwargs dung dé lam gi?
« Khi khai bdo 1 ham, s& dung *args va **kwargs cho phép ban truyén vao
nhiéu ma khong can biét trudc s6 lugng.

* Vidu

l # voi gid s cac tham sé truyén vao déu la so
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def sum(*args):
total = @
for number in args:
total += number
return total

# goi ham

sum(1, 2, 3,19)
sum( 1, 100)

2. *args va **kwargs khac gi nhau?

« Cho nhimng ban chua biét: Khi goi ham trong Python, cé 2 ki€u truyén tham sé:

« Truyén tham sé theo tén.
e Truyén tham sé binh thuong theo th( tu khai bdo déi so. Vidu

def register(name, password):

#Truyén tham sé theo kiéu thong thuong, phai theo didng thi tuw
register( 'Coulson', 'hail Hydra')

#Truyén tham s6 theo tén, Khéng can phai theo th& tu khai bao
thao s6
register( password='cookHim', name='Skye')

e *args nhan cac tham soé truyén binh thudng. S& dung args nhu mot list.

« **kwargs nhan tham so truyén theo tén. S& dung kwargs nhu mot. dictionaryVi
du

def test_args(*args):
for item in args:
print item

>>>test_args('Hello', 'world!")
Hello
world!

def test_kwargs(*kwargs):
for key, value in kwargs.iteritems():
print '{0} = {1}'.format(key, value)

>>test_kwargs(name='Dzung’, age=10)
age = 10
name = Dzung

3. Thit ty sit dung va truyén tham so *args, **kwargs va tham s6 binh thwong
Khi st dung phai khai bdo déi s6 theo thir tu:

déi sd xac dinh —> *args —> **kwargs
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DAy la th& ty bat budc. Va khi truyén tham sé ban cling phai truyén theo ding
thr tu nay. Khéng thé truyén lan 16n gilra 2 loai.

Khi s&t dung déng thoi *args **kwargs thi khéng thé truyén tham
sO binh thudng theo tén

Vidu

def show detail(name, *args, **kwargs):

show_detail(name="Coulson', ‘agent', age='40"', level="A")
>>> L6i

def show detail 2(name, **kwargs):

show_detail 2(name=Coulson', age='40', level='A")
>>> Chay OK

7.6 Loigoidé quy

Mot ham cé thé goi lai chinh né, lic nay ta goi la cac 160 goi dé quy*® recursion.

Vi du, cho cép s cong u, v&i u; = 5vacongsaid = 7 thi, chdng han, muén tim s6 hang tht
20 ta lay s6 hang th& 19 cong thém 7, nhwng muén tinh s6 hang th(r 19 ta lai phai ldy s6 hang
thir 18 cdng thém 7 va c? nhu thé cho dén s6 hang thir nhét thi d& c6 san u, = 5. Téng quat,
ta c6 cong thirc truy hoi nhu sau

NEu ta viét ham cap_so_cong(n) dé tinh sé hang th n thi trong ban than ham nay sé goi lai
chinh né v&itham s6 truyénvao lan - 1:

def cap_so cong(n):
if n ==
return 5
else:

return cap_so_cong(n-1) + 7

Lac nay, dé tim s6 hang thx n ta chi viéc goi ham va truyén vao tham s6é n, chang han tinh s6
hang thi* 50 thi goi ham va truyén vao cho né tham sé n = 50, cap_so_cong(50):

>>> cap_so_cong(50)
348

Mot ham cé thé goi lai chinh n6 nhiéu lan, vi du, ching ta xét day so Fibonacci

u,=lu,=1

un+2 :un+l+ un

Chung ta c6 chwong trinh nhu sau

10 Thuyc ra, thir tim hiéu tir @é quy thi thay rat khé hiéu, ta ctr hiéu ném na nhu 13 phép quy nap trong Toan hoc.
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def fibonacci(n):
if n==1o0r n == 2:
return 1
else:

return fibonacci(n-1) + fibonacci(n-2)

Khi chay chuong trinh, thir tim sé Fibonacci th&r 30 ta duoc két qua

>>> fibonacci(30)
832040

Tuy nhién, trong lap trinh, ching ta nén han ché cac I1i goi dé quy, vi nhw thé chwong trinh sé
can rét nhiéu bd nhé, chang han, ta tim s Fibonacci thir 100 théi da phai doi rat lau, vi ban than
moi lan goi ham, chwong trinh s& goi lai chinh né hai lan va c& nhw thé, do dé s6 lwong 10 goi
ham sé tang lén rat nhiéu voi téc do cap sé nhan!

Bai tap

Bai 41. Viét ham cap_so_nhan(n) dé tim s6 hang thi n cia mot cap sé nhan véi s6 hang dau
bang 7 va cong boi bang 2.

Bai 42. Viét ham giai_thua(n) dé tinh giai thira* ctia s6 tw nhién n, chdng han
giai_thua(6) trad vé két qua 720.

Bai 43. Tim tat ca cac so tw nhién hai chir s6 ma khi dao trat tw cta hai chir s6 do sé thu dwoc
mot s6 nguyén t6 cuing nhau véi sé da cho.

Bai 44. Tim céc sO tw nhién |é cé ba chir s6. Ba chir sd nay, theo trat tw tlr trai qua phai tao
thanh mot cap s6 cong.

Bai 45. Tim cac sO tw nhién cé ba chir s6. Ba chir s6 nay, theo trat tw tlr trai qua phai tao thanh
mot cdp s6 nhan v&i cong boi la mot sé tw nhién khac 0.

7.7 Bién toan cuc, bién cuc bo

Trong Python khong cé sy phan biét gitra tham sé va tham sé gia tri nhw trong ngoén ngir khac,
Pascal chdng han, nén tat c& cac gia tri dwoc truyén vao mot ham ching ta déu goi la tham sé
ctia ham. O day, chang ta chi can phan biét khai niém bién toan cuc global va bién cuc bd (bién
dia phuwong) local ma thoi.

Mot bién duoc dinh nghta bén trong moét ham chi cé thé dwoc sir dung bén trong ham d6 va
dwoc goi la bién cuc bd. Vi du:

7.8 Ham nac danh

Chung ta st dung tir khod lambda dwoc dung dé tao mot ham s6 nac danh (mét ham sé khéng
c6 tén). N6 la mét ham s6 trén mot dong va khdng cé cau Iénh return. N6 chi bao gdm mot
biéu thirc ma két qua cula bi€u thirc nay chinh la gia tri trd vé cta ham. Vi du:

11 (Hajth&acﬁalnétsétulﬂﬁéniu]dlﬁéuléiﬂ,duqcthﬂlbéicéngth&c

nl=n(n—1)(n-2).2.1
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a = lambda x: x*2
for i in range(1,6):

print(a(i))
Két qua
2
4
6
8
10

O day, ching ta tao ra mdt ham sé chi trong mot dong 1énh, né dwoc ding dé nhan doi gia tri
clia d6i s6 nhan vao, s dung cau Iénh lambda. Sau dé, chiing ta diing ham nay dé nhan doi
cac gia tri clla mot list gdbm cac so tlr 1 dén 5.
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8.1 Kbhai niém Iép

Trong tiéng Anh, class c6 nghia 1a I&p, loai. Nén dich 1a /6p nhiéu khi hoi khdng séat nghia Iam,
thue ra, ching ta nén hiéu 1a mot (giéng) loai, twong tw nhw khai niém /ép trong sinh hoc. Mdi ca
thé trong mot loai thwdrng cé nhirtng dac diém (tinh chat) chung, giéng nhau; va nhirng dac diém
riéng, khac nhau. Tat ca nhirng dac ti€ém nay goi la cac thudc tinh cla I&p. Vi du, xét I&p ca thi
déu co6 nhirng dac diém giéng nhau la séng & dwdi nudc, thé bang mang, co rau... nhwng xét
tlrng con ca chép cu thé thi sé khac nhau vé khaéi lvgng, kich thwéc... Tat ca nhitng dac diém
nay déu goi chung la cac thudc tinh cltia I6p ca chép. Nhitng con ca chép thi déu thé lam nhirng
hanh dong nhu boi, thd, dép moi... Nhirng hanh déng nay goi la cac phwong thirc cla lop.
Hoac, nhu xét I&p cac hinh chir nhat thi ching déu c6 nhirng thudc tinh 1a c6 bén géc vudng, hai
dwdng chéo cat nhau tai trung diém mdi dwdng, giao diém nay chinh 1a tam déi xirng, déu cé
chi@u dai va chiéu rong... Nnwng, méi mét hinh chi® nhat cu thé thi lai cé cac thudc tinh chiéu dai
— chiéu rong lai la cac con s6 (c6 thé) khac nhau, hoac néu dat chlng vao trong mot hé truc toa
dd, dé vé no ra trén man hinh may tinh chdng han, thi lai cé cac toa do dinh la nhitng bo s khac
nhau...

TUr day vé sau, dé thdng nhat véi cac tai liéu hién co, chlng ta thong nhat sé st dung tir 16p
hodc gil* nguyén tr class ma khong dich sang tiéng Viét.

8.2 Khai niém déi twong

Doi twong la cac thuc thé ctia mét |&p nao do. Vi du nhu list, dict, tuple... la cac 1&p. Khi
chiing ta khai bao mot bién thudc cac I&p nay, thi bién dé chinh la doi twgng, tic 1a mot thé hién
cu thé cla I&p dang xét. Trong Python, tat c& moi thir déu la déi twong. DE xem mot doi twong
thudc I&p nao, chiing ta co thé str dung ham type () nhw trong vi du sau:

8.3 Khai b4o 16p

Dé khai bdo mot I6p chiing ta sir dung tir khda class v@i cl phap:

class ClassName([arg,... arg=value,... *arg, **arg]):
"""M6 ta vé 16p néu (nén) co
<kh6i 1lénh>

Trong d6 ClassName la tén ciia ham, duoc dat tén theo ding quy tac dat tén, va thwong béat
dau b&i mot chir céi in hoa.

Vi du, ching ta khai bao 1&6p s6 phirc Comp lexNumber nhu sau:
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8.4 Thuoc tinh

8.5 Phwong thirc
8.6 Tinh ké thtra
8.7 Tinh da hinh

8.8 Céc phwong thirc dac biét
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Chwong 9 X ly ngoai lé
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Chwong 10 Lam viéc véi tép
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Phan nay sé trinh bay cach tao moét thw vién cling nhw gi&i thiéu mot sb thw vién, ngoai cac thw
vién dugc phan phéi sin cling véi chwong trinh dich Python, ma ca nhén toi thay hivu ich va
thuwdng xuyén str dung.

Trwéec tién, dé cai dat mot thw vién, ban c6 thé dung nhiéu cach, & day téi str dung pip dé cai
dat. Néu trong luc cai dat Python, ban da chon cai luén pip thi khéng can lam buéc ti€p sau day,
con néu chua, ban phai vao day https://pip.pypa.io/en/stable/installing/ dé tai
vé tép get-pip.py, sau doé chay Iénh sau trong CMD

python get-pip.py

Dé kiém tra da cai dat thanh cong chuwa, ban c6 thé str dung lIénh pip list dé€ liét ké tat ca cac
thw vién Python da dwoc cai dat trong may cla ban.

11.1 Virtualenv

Virtualenv, viét tét cla Virtual Environment (méi triedng a0), 1a mot cdng cu tao ra nhiéu moi
trieorng Python ddc Iap v&i nhau trén cing mdt may tinh. V&i méi moi triedng doc 1ap nay, ban ¢
thé thém xda cac thw vién m@i ma khong lam anh hwédng dén cac thw vién clia moi tredng khéac.
MOi méi trierng doc 1ap nay sé duoc lwu & cac vi tri khac nhau trén 8 cirng, tiy ban lwa chon. Vi
du, ban muén tao ra mét méi triedng Python dé thir nghiém thw vién sympy chéng han, nhung
khéng mudn moi tredng Python clia may ban bi &nh huéng b&i géi sympy, hodc ban s¢ xung
dot gilra cac thw vién khac nhau...

Python 3 duoc cai dat san goi venv dé tao moi trudrng lam viéc &o, ddi véi Python 2 ban phai st
dung virtualenv, dwong nhién Python 3 st dung virtualenv ciing dwoc. O day sé hwéng
dan voi géi virtualenv. DE cai dat virtualenv, ban s dung cau lénh sau trong cita s6
CMD clia Windows

pip install virtualenv

Khi dé, pip sé tw dong tai vé va cai dat virtualenv cho ban.

DE tao mot méi treong Python méi, ban str dung ctra s6 CMD, chuyén dén thw muc can tao,
chéng han tdi muén tao mdt méi truérng Python dé thuc hanh Django tai thw muc C: \
LearnPython\DjangoTuts thi trong ctra s6 CMD, t6i chuyén*? dén thu muc nay, va st dung
Iénh

virtualenv [tén_mdi_truong]

Khi @6, virtualenv sé tao ra mot thw muc c6ténla [tén_moi_truong] chira tat ca nhitng gi
can thiét va ca nhirng thw vién ma ban da cai dat ntba. Néu mudn tao ra mdi trdng méi chi gom
nhirng thwr vién mac dinh cta Python, khong bao gom nhirng thw vién ban tw cai thém thi dung
Iénh

12 Ban str dung 1énh cd ctia CMD, vi du ban dang ¢ C: \Windows\System32 mudn chuyén dén thu muc C:\
LearnPython\DjangoTuts thi dung I¢nh

C:\Windows\System32>cd C:\LearnPython\DjangoTuts

D7 nhién, néu chua c6 thw muc C:\LearnPython\DjangoTuts thi CMD sé& b&o 16i.
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virtualenv --no-site-packages [tén_mbi_trudng]

Vi du, & day toi tao ra mdét mbi trwdng tén la hoc_django:

C:\LearnPython\DjangoTuts>virtualenv --no-site-packages hoc_django

B C\WINDOWS\system32\cmd.exe — O >

Khi d6, virtualenv sé tao thu muc hoc_django niam trong thu muc C:\LearnPython\
DjangoTuts gdm nhitrng gi can thiét dé chay dwoc Python. Lac nay, dé kich hoat activate
moi trvdng hoc_python, trong CMD, ban chuyén dén thu muc con C:\LearnPython\
DjangoTuts\hoc_django\Scripts vachaylénh activate

C:\LearnPython\DjangoTuts\hoc_django\Scripts>activate

Ctra s6 CMD sé& hién nhuw sau

(hoc_django) C:\LearnPython\DjangoTuts\hoc_django\Scripts>

ttre 1a ban dang lam viéc véi Python & trong méi trieong hoc_django, va co thé thoai mai cai
thém cac thw vién cho riéng méi tredng nay, chang han tdi sé cai thém thw vién django

(hoc_django) C:\LearnPython\DjangoTuts\hoc_django\Scripts>pip install
django

Dé thoat khoi mai triedrng nay, van trong clra s6 CMD, ta dung lIénh deactivate.

Dé x6a bd mot moi trirong Python ddc lap nao do, ban chi can xdéa thi muc d6. Hoac dung Iénh
rmdir /s trong CMD.

C:\LearnPython\DjangoTuts>rmdir /s hoc_django

11.2 Sympy

Khai bao, c6 ba kiéu

from sympy import *

hoac

import sympy

hoac
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from sympy import tén_md-dun_cu_thé

Thw vién sympy dlng dé giai toan

DE khai b&o céac bién ching ta dung [énh

X = Symbol('x")
X, Y, z = symbols("x y z")

Xuét két qua dang LaTex

latex(bieu_thuc)

Don gidn mot bi€u thirc dung Iénh

simplify(bieu_thuc)

Chuyén mot biéu thirc sang ci phap sympy ding Iénh

sympify(bieu_ thuc)

Tinh nguyén ham cta ham f theo bién x

integrate(f, x)

Tinh tich phan ctia ham f theo bién x, trong doan [a,b]

integrate(f, (x, a, b))

Thay thé gia tri

>>> expr = cos(x) + 1
>>> expr.subs(x, y)
cos(y)+1

Giai phwong trinh, bat phwong trinh dang Iénh solve(bi€u thirc, bién)

NéEu muén tim tap nghiém clia phwong trinh, bat phwong trinh thi ding Iénh solveset(biéu
thic, bién, mién domain=nghiém)
mién nghiém co thé la S.Reals, S.Complex,...

Chuyén mét biéu thirc sympy sang latex str dung cau lénh
latex(expr, **settings)

Céac tuy chon gém cé.... Xin m&i xem tai day:
http://docs.sympy.org/latest/modules/printing.html#sympy. printing.latex.latex
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12.1 M0 ta tr khéa qua céac vi du

True, False

True (dung) va False (sai) la cac gia tri chan ly trong Python. Chudng la két qua cla cac phép
toan so sanh hoac cac phép toan logic. Vi du,

>»> 1 == 1

True

>>> 5 > 3

True

>>> True or False
True

>>> 10 <= 1

False

>>> 3 > 7

False

>>> True and False
False

None

and, or, not

das

as dugc dung dé tao mot bi danh alias khi st dung mot thu vién (module). Nghia 1a chung ta sé dat va su

dung mot tén maoi cho thu vién do.
Vi du, Python c6 mét thw vién chuan la math. Gi& sir chiing ta mudn tinh cosin cla pi trong thw

vién math dwédi tén toan_hoc chdng han.

>>> import math as toan_hoc
>>> toan_hoc.cos(toan_hoc.pi)
-1.0

O day ching ta da import thw vién math dwéi tén méi 1a toan_hoc. Va thay vi st dung tén math,
chiing ta sé str dung tén toan_hoc dé tham chi€u dén thw vién math nay. Cach nay thwdng st
dung khi tén thw vién dai dong, hodc c6 sw thay déi tén module gitra cac phién ban Python 2 va
3 chang han, thi khi d&i sang phién ban khéac, ching ta chi can thay déi mét dong ma lénh.

assert

assert dwoc s dung dé g& 16i.
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While programming, sometimes we wish to know the internal state or check if our assumptions
are true. assert helps us do this and find bugs more conveniently. assert is followed by a
condition.

If the condition is true, nothing happens. But if the condition is false, AssertionError is raised.
For example:

>>> a =4
>>> assert a < 5
>>> assert a > 5
Traceback (most recent call last):
File "<string>", line 301, in runcode
File "<interactive input>", line 1, in <module>
AssertionError

For our better understanding, we can also provide a message to be printed with the
AssertionError.

>>> a =4
>>> assert a > 5, "The value of a is too small”
Traceback (most recent call last):

File "<string>", line 301, in runcode

File "<interactive input>", line 1, in <module>
AssertionError: The value of a is too small

At this point we can note that,

assert condition, message

is equivalent to,

if not condition:
raise AssertionError(message)

break, continue

break dwoc str dung trong vong lap for va while dé diéu thoat khdi vong lap do, tirc la két thic
vong lap va nhdy sang cau Iénh ti€ép theo sau vong lap.

continue dwoc sir dung trong vong lap for va while dé diéu thoat khéi 1an 1ap dé va nhay sang
lan 1ap ké ti€ép cua vong lap, tic la vong 1ap khong két thic ma chuwong trinh chi bd qua lan lap
hién tai.

for i in range(1,11):
if 1 ==
break
print(i)

Két qua thu duoc la
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AP WN R

Ung véi moi gia tri i tlr 1 dén 10 thi chwong trinh sé in ra gia tri i hién tai, néu gap diéu kién i
== 5 thi thoat hoan toan khoéi vong lap. Do d6, chuong trinh sé laptr i = 1 chodéni = 4, dén
khii = 5 thidiéukién i == 5 dwoc théa méan, nén cau lénh break lam chuwong trinh thoat khoi
vong lap.

for i in range(1,11):
if i ==
continue
print(i)

Két qua thu duoc la

O 00 NGO, WN PR

=
(]

Ung véi moi gia tri i tlr 1 dén 10 thi chwong trinh sé in ra gia tri i hién tai, néu gap diéu kién i
== 5 thi thoat khdi /an Idp d6 va bét dau lan 13p ké tiép. Do do, chuong trinh sé 1ap tr i = 1 cho
déni = 4,dénkhii = 5 thidiéukién i == 5 dwoc thda man, nén cau lénh continue sé lam
chwong trinh thoat khéi lan 1ap 1 = 5, thirc la khbéng inra giatrii = 5, ma nhay sang lan lap két
ti€p kngvoi i = 6.

class

class dwoc dung dé dinh nghia mét I&p trong Python. Mot I1&p la mot tap hop cac phan tir cé
cac thudc tinh va phwong thirc tvong tw nhau. Biéu nay cling giéng véi khai niém I6p trong sinh
hoc.

Class is a collection of related attributes and methods that try to represent a real world situation.
This idea of putting data and functions together in a class is central to the concept of object-
oriented programming (OOP).

Classes can be defined anywhere in a program. But it is a good practice to define a single class
in a module. Following is a sample usage:

class ExampleClass:
def functionl(parameters):

def function2(parameters):
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DEé hiéu rd hon vé class, xin xem chwong Lép va doi twong.

def

def dwoc dung dé ty dinh nghfa mot ham.

Function is a block of related statements, which together does some specific task. It helps us
organize code into manageable chunks and also to do some repetitive task.

The usage of def is shown below:

def function_name(parameters):

del
del duoc dung dé x6a tham chiéu dén mot doi twong. Trong Python thi moi thir déu la déi
trong. Ching ta cé thé x6a tham chiéu dén mét bién variable, tirc la x6a bién dé va khoéng thé
str dung (tham chi€u) dén bién dé dwoc nita, st dung del.

>»>a=b =275

>>> del a

>>> a

Traceback (most recent call last):

File "<string>", line 301, in runcode

File "<interactive input>", line 1, in <module>
NameError: name 'a' is not defined

>>> b

5

O day, tham chiéu dén bién a da bi x6a. Do d6, chwong trinh béo 16i bién a chua dwoc dinh
nghfa. Con bié€n b thi van con ton tai.

del cling dwoc dung dé x6a mot phan tlr item tir mot danh sach list hodc mot tiv dién dictionary:

>>a = ['x",'y"','z"]
>>> del a[1]
>>> a

['x', "z"]

if, else, elif
if, else, elif dwoc dung cho cau lénh kiém tra diéu kién.
Khi chiing ta mudn kiém tra mot diéu kién va thuc thi mét khoi lénh néu diéu kién do ding (xay
ra) tadung if va elif. elif la dang viét gon clia else if. Khdilénh sau tr khod else sé
duwoc thue thi néu diéu kién sai. Hay xem mét vi du don gidn sau:

def if example(a):
if a == 1:
print('Mot")
elif a == 2:
print('Hai")
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else:
print('So khac')
if_example(2)
if_example(4)
if_example(1)

Két qua

Hai
S6 khac
Mot

O day, ham if_example sé& kiém tra va in ra man hinh néu sé dwa vao 1a 1 hodc 2. Néu dwa vao
ham nhitrng s6 khac thi chuong trinh sé thuyc thi cau Iénh sau tlr khoa else.

Chi ti€t vé phan nay, xin xem thém & chwong Cau lIénh diéu khién.

except, raise, try
except, raise, try are used with exceptions in Python.
Exceptions are basically errors that suggests something went wrong while executing our
program. IOError, ValueError, ZeroDivisionError, ImportError, NameError,

TypeError etc. are few examples of exception in Python. try...except blocks are used to
catch exceptions in Python.

We can raise an exception explicitly with the raise keyword. Following is an example:

def reciprocal(num):
try:
r = 1/num
except:
print('Exception caught')
return None
return r

print(reciprocal(190))
print(reciprocal(9))

Output

0.1
Exception caught
None

Here, the function reciprocal() returns the reciprocal of the input number.

When we enter 10, we get the normal output of 0.1. But when we input O, a ZeroDivisionError
is raised automatically.

This is caught by our try..except block and we return None. We could have also raised the
ZeroDivisionError explicitly by checking the input and handled it elsewhere as follows:
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if num ==
raise ZeroDivisionError('cannot divide')

finally

finally is used with try..except block to close up resources or file streams.

Using finally ensures that the block of code inside it gets executed even if there is an
unhandled exception. For example:

try:
Try-block
except exceptionil:
Exceptionl-block
except exception2:
Exception2-block
else:
Else-block
finally:
Finally-block

Here if there is an exception in the Try-block, it is handled in the except or else block. But no
matter in what order the execution flows, we can rest assured that the Finally-block is
executed even if there is an error. This is useful in cleaning up the resources.

Learn more about exception handling in Python programming.

for
for duoc dung cho vong Iap. Chung ta str dung for khi chiing ta biét chinh xac s6 lan chiing ta
mudn 1ap, néu khdng biét s6 1an ching ta Iap thi sé sir dung vong lap while.

In Python we can use it with any type of sequence like a list or a string. Here is an example in
which for is used to traverse through a list of names:

names = ['John', 'Monica’', 'Steven', 'Robin"]
for i in names:
print('Hello '+i)

Output

Hello John

Hello Monica
Hello Steven
Hello Robin

from, import

import keyword is used to import modules into the current namespace. from .. import is used
to import specific attributes or functions into the current namespace. For example:

import math
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will import the math module. Now we can use the cos () function inside it as math.cos(). But if
we wanted to import just the cos () function, this can done using from as

from math import cos

now we can use the function simply as cos(), no need to write math.cos().

Learn more on Python modules and import statement.

global

global dwoc dung dé khai b4o mot bién nam trong mdt ham l1a bién toan cuc, tire 1a cac ham
khac ciing c6 thé sir dung bi€n nay.

If we need to read the value of a global variable, it is not necessary to define it as global. This is
understood.

If we need to modify the value of a global variable inside a function, then we must declare it with
global. Otherwise a local variable with that name is created.

Following example will help us clarify this.

bien_toan_cuc = 10
def read():
print(bien_toan_cuc)
def writel():
global bien_toan_cuc
bien_toan cuc = 5
def write2():
bien_toan_cuc = 15

read()
writel()
read()
write2()
read()

Két qua:

10
5
5

O vidu nay, ham read() chilam nhiém vu doc va in gia tri cla bien_toan_cuc. Nén chlng ta
khong can phai khai bao né la bién toan cuc. Nhwng ham writel() lai thay déi gia tri ctia bién
bien_toan_cuc nén chidng ta phai khai bdo no la global. Ta c6 thé thdy sw khac nhau ctiia ham
writel() vawritel(), cung thay déi gia tri clia bi€én bien_toan_cuc nhwng & ham write2()
thi nhirng thay d6i d6 chi co tac dung & trong ndi bd ban than ham dé ma thoi, nghta la trong ban
than ham dé thi mét bién dia phwong, cling tén la bien_toan_cuc da dugc tao ra, va chi co
pham vi sir dung trong ham d6é ma thoi.
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in
in is used to test if a sequence (list, tuple, string etc.) contains a value. It returns True if the
value is present, else it returns False. For example:

>»> a = [1, 2, 3, 4, 5]
>»> 5 in a

True

>>> 10 in a

False

The secondary use of in is to traverse through a sequence in a for loop.

for i in 'hello':
print(i)

Output

O = K= M® =

is
is is used in Python for testing object identity. While the == operator is used to test if two
variables are equal or not, is is used to test if the two variables refer to the same object.

It returns True if the objects are identical and False if not.

>>> True is True

True

>>> False is False
True

>>> None is None
True

We know that there is only one instance of True, False and None in Python, so they are
identical.

>>> []1 == []
True
>>> [] is []
False
>>> {} == {}
True
>>> {} is {}
False

An empty list or dictionary is equal to another empty one. But they are not identical objects as
they are located separately in memory. This is because list and dictionary are mutable (value can
be changed).
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>>> ==
True

>>> '' is
True

>> () == ()
True

>>> () is ()

True

Unlike list and dictionary, string and tuple are immutable (value cannot be altered once defined).
Hence, two equal string or tuple are identical as well. They refer to the same memory location.

lambda
lambda dwgc ding dé tao mét ham sé nac danh (mot ham so khéng cé tén). N6 la mot ham sé
trén mot dong va khong c6 cau Iénh return. N6 bao gdbm mot biéu thirc ma két qua clia biéu
thirc nay chinh la gia tri trd vé ctia ham. Vi du:

a = lambda x: x*2
for i in range(1,6):

print(a(i))
Két qua
2
4
6
8
10

O day, ching ta tao ra mdt ham sé chi trong mot dong 1énh, né dwoc ding dé nhan doi gia tri
clia d6i s6 nhan vao, sl dung cau Iénh lambda. Sau dé, ching ta diing ham nay dé nhan doi cac
gia tri cla mot list gom céac sob tr 1 dén 5.

nonlocal

The use of nonlocal keyword is very much similar to the global keyword. nonlocal is used to
declare that a variable inside a nested function (function inside a function) is not local to it,
meaning it lies in the outer inclosing function. If we need to modify the value of a non-local
variable inside a nested function, then we must declare it with nonlocal. Otherwise a local
variable with that name is created inside the nested function. Following example will help us
clarify this.

def outer_function():
a=>5
def inner_function():
nonlocal a
a =10
print("Inner function:
inner_function()
print("Outer function:

»a)

»a)
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outer_function()

Output

Inner function: 10
Outer function: 10

Here, the inner_function() is nested within the outer_function.

The variable a is in the outer_function(). So, if we want to modify it in the
inner_function(), we must declare it as nonlocal. Notice that a is not a global variable.

Hence, we see from the output that the variable was successfully modified inside the nested
inner_function(). The result of not using the nonlocal keyword is as follows:

def outer_function():

a=>5
def inner_function():
a =10

print("Inner function:
inner_function()
print("Outer function:

»a)

»a)
outer_function()

Output

Inner function: 10
Outer function: 5

Here, we do not declare that the variable a inside the nested function is nonlocal. Hence, a new
local variable with the same name is created, but the non-local a is not modified as seen in our
output.

pass

pass is a null statement in Python. Nothing happens when it is executed. It is used as a
placeholder.

Suppose we have a function that is not implemented yet, but we want to implement it in the
future. Simply writing,

def function(args):

in the middle of a program will give us IndentationError. Instead of this, we construct a blank
body with the pass statement.

def function(args):
pass

We can do the same thing in an empty class as well.

class example:
pass

https://02.edu.vn/ https://divin.dev/



https://divin.dev/
https://o2.edu.vn/

Chuong 12 Phu luc 70

return
return statement is used inside a function to exit it and return a value.

If we do not return a value explicitly, None is returned automatically. This is verified with the
following example.

def func_return():
a =10
return a

def no_return():
a =10

print(func_return())
print(no_return())

Output

10
None

while
while is used for looping in Python.

The statements inside a while loop continue to execute until the condition for the while loop
evaluates to False or a break statement is encountered. Following program illustrates this.

i=-5

while(i):
print(i)
i=1i-1

Output

BN W A WU

Note that @ is equal to False.

Learn more about Python while loop.

with
with statement is used to wrap the execution of a block of code within methods defined by the
context manager.

Context manager is a class that implements __enter__and __exit__ methods. Use of with
statement ensures that the __exit__ method is called at the end of the nested block. This
concept is similar to the use of try..finally block. Here, is an example.

https://02.edu.vn/ https://divin.dev/



https://divin.dev/
https://o2.edu.vn/
https://www.programiz.com/python-programming/while-loop

Chuong 12 Phu luc 71

with open('example.txt', 'w') as my_file:
my_ file.write('Hello world!")

This example writes the text Hello world! to the file example.txt. File objects have
__enter__and __exit_ method defined within them, so they act as their own context
managetr.

Firstthe __enter__ method is called, then the code within with statement is executed and
finally the __exit__ method is called. __exit__ method is called even if there is an error. It
basically closes the file stream.

yield

yield is used inside a function like a return statement. But yield returns a generator.

Generator is an iterator that generates one item at a time. A large list of value will take up a lot of
memory. Generators are useful in this situation as it generates only one value at a time instead of
storing all the values in memory. For example,

>>> g = (2**x for x in range(100))

will create a generator g which generates powers of 2 up to the number two raised to the power
99. We can generate the numbers using the next () function as shown below.

>>> next(g)
1

>>> next(g)
2

>>> next(g)
4

>>> next(g)
8

>>> next(g)
16

And so on... This type of generator is returned by the yield statement from a function. Here is
an example.

def generator():
for i in range(6):
yield i*i

g = generator()
for i in g:

print(i)

Output

O b RO
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25

Here, the function generator() returns a generator that generates square of numbers from @ to
5. This is printed in the for loop.
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