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LO1 NOI BAU

Cudc cach mang cong nghé 4.0 da va dang 1am thay doi moi linh
vuc khoa hoc va doi séng. Cac nganh nghé dya vao thanh qua cua linh
vuc cong nghé¢ cao nhu Cong nghé Nano, Cong nghé Sinh hoc va dac
biét 1a Cong nghé Théng tin ngay cang phat trién vuot bac ca vé luong
1An vé& chat. Pé gop phan cho nganh Cong nghé thong tin c¢6 anh
hudng manh m& nhu vay, thi viéc lya chon ngdn ngir 1ap trinh trong
cac linh vyc miii nhon nhu Tri tué nhan tao (AI), hoc may (Machine
Learning), khai pha dir li¢u (Data Mining), hoc sadu (Deep Learning)
tr& nén vo cung quan trong va can thiét. Mot trong nhiing ngdn ngi
dap Gmg duoc hau hét cac tiéu chi cua tat ca nha lap trinh khé tinh nhét
do6 chinh 1a ngén ngir 1ap trinh Python.

Ngon ngit 1ap trinh Python ¢ nhiéu vu diém néi trdi nhu dé nhd,
dé viét, kha nang xu li s6 liéu 16n, phuec tap rat tt, thu vién c6 nhiéu
ham, dép tmg duoc nhiéu kiéu dit 1iéu méi cua Machine Learning, Al,
Data Mining, Deep Learning. Ngay nay, may tinh c6 kha nang ty hoc
ma khong can phai 1ap trinh mot cach rd rang. Nganh Khoa hoc may
tinh hién c6 nhiéu tng dung sau rong vao cudc sdng hang ngay nhu
danh co, nhan dién khuon mat, chan doan y khoa, phat hién thé tin
dung gia, du doan két qua tran d4u, nhan dién giong nodi, phan loai cac
chuan DNA, tom tit vin ban, tra 10i tu dong,... Chinh vi thé, ngon
ngit 1ap trinh Python gi' d3 tré thanh mot yéu t6 khong thé thiéu khi
nhic dén Al, Machine Learning, Data Mining, Deep Learning va
ngugc lai.

Ngon ngit lap trinh Python vira dép tmg duoc yéu cau cia cac bai
toan 1ap trinh ¢6 dién trudc day va cac bai toan lap trinh méi. Tuy
nhién, cac tai liéu vé 1ap trinh Python & nudc ta con thiéu. Do 1a rao
can 16n cho nhitng ban mudn st dung ngdn ngir nay trong lap trinh.
Ngoai ra, sdp t6i ngdn ngit lap trinh Python s& dugc dua vao giang day
trong chuong trinh Gido duc phd thong mén Tin hoc nén viée bién
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soan tai liéu c6 chét lugong vé Python cho cac em hoc sinh 1a mot viéc
lam rat cip thiét. Cudn sach “Pwong vio ldp trinh Python” 13 san
pham “thai nghén” trong mot thoi gian dai vira viét, vira phan bién sao
cho thanh phim cubi cing duoc ung ¥ nhat. Cudn sach c6 22 chu dé
duoc viét theo 161 viét su pham. Ngoai chuong 1 1a chuong vé kién
thirc mé dau ra thi cic chuong con lai c6 céu trac chung nhu sau:

A. bit van dé

B. Bai tap 6n luyén

C. Thuat todn va huéng dan gidi

Noi dung cudn sach ban vé nhiing van dé co ban cia lap trinh
nhu cau tric lap, kiéu dir liéu chudi,... cling nhu nhiing van dé nang
cao, hién dai nhu quay lui, hang doi, ngin xép, d6 hoa, kiéu dit liéu tir
dién,... Chinh vi thé, cudn sach dap img dugc moi nhu clu tur thép dén
cao, tir don gian dén phtic tap cua tat ca cac em hoc sinh Pho thong
Trung hoc, sinh vién, hoc vién cao hoc nganh Khoa hoc may tinh, quy
thdy co va nha nghién cu mudn tim hiéu vé ngén ngit lap trinh
Python. Nhiing ai quan tdm dén 1ap trinh Python déu tim thay nhiéu
diéu bo ich tir cudn sach nay.

Mic du duoc bién soan cin than, tuy nhién cudn sach kho c6 thé
tranh khoi thiéu sot. Moi v kién cta quy doc gia vé cudn sach xin duoc
giri vé cho chung t6i theo dia chi: Ong Nguyén Ngoc Giang, Gidng vién
Truong Pai hoc Ngdn hang Thanh phé Hé Chi Minh, 36 Tén That Pam,
Phuong Nguyén Thdi Binh, Qudn 1, Thanh phé Hé Chi Minh. Pién
thoai: 0908576218, Email: nguyenngocgiang.net@gmail.com.

Chung t61 tran quy moi gop y cua quy ban doc va xin chan thanh
cam on!

Thay mat nhom tac gia
TS. Nguyén Ngoc Giang



Chuong 1. M@ DAU

CHU BE 1. G161 THIEU VE LAP TRINH PYTHON

1. Tai sao lai la 1ap trinh Python?

Ngoén ngir 1ap trinh Python dugc Guido van Rossum, 1ap trinh
vién ndi tiéng ngudi Ha Lan viét, phién ban dau tién duoc phat hanh
vao nam 1991. Hién nay, Python d phat trién dén cac phién ban 3.Xx.X.
Python chay dugc trén nhidu nén tang khac nhau nhu Windows,
Mac OS, Linux, Raspberry Pi,... Python duoc thiét ké voi uu diém
vuot troi 1a d& doc, d& hoc va dé nhd; ¢o cdu tric 1énh don gian nhung
rat hidu qua, phan 16n cac cau 1énh dugc viét twong tw nhu ngon ngit
tiéng Anh. Python con cung cap phong phii cac thu vién, mo-dun cho
phép 1am viéc thuan loi vé tri tué nhan tao (Artificial Intelligence —
Al), phan tich dit liéu 16n (Big Data — BG), hoc may (Machine
Learning — ML), 1am viéc dugc hau hét v6i cac co so dir liéu. Triét Iy
cin ban khi thiét ké Python duoc nhom thiét ké dua ra:

“Dep d& tot hon xau xi
Minh bach tét hon che day
Pon gian tot hon phirc tap...”

Chinh vi ¢6 nhiéu vu diém nhu trén, nén da c6 nhiéu k¥ su phan
mém lya chon Python cho cong viéc ciia minh. Nhiéu cong ty da sir
dung ngon ngir lap trinh nay dé phét trién phan mém nhu Google,
Yahoo, CERN, NASA...

2. Sach nay danh cho ai?

Muc tiéu ciia cudn Sach nham cung cap mot khoa hoc nhanh va
day du nhét c6 thé cho ban doc vé 1ap trinh Python. Cudn sach dé cip


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwiEhYr9-JHgAhXBMt4KHRnGB9EQFjABegQICxAB&url=https%3A%2F%2Fkhoahoc.tv%2Ftri-tue-nhan-tao-la-gi-ai-artificial-intelligence-la-gi-80106&usg=AOvVaw3VM2MK5OOho0tQLsLDCica
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tir nhitng kién thirc co ban dén nhitng van d& ning cao. Cung cip cho
ngudi hoc nhitng van dé cbt 161 ctia Python, dé tir d6 c6 thé 1ap trinh
xur 1y nhitng cong viéc riéng ctia minh.

Cudn sach dugc thiét ké theo dinh hudng chwong trinh phd thong
2018, do vay rat phu hop véi cac em hoc sinh cép trung hoc co s6,
trung hoc phd thong; hoc sinh chuyén tin; sinh vién nim nhat cac
truong cao dang, dai hoc chuyén nganh Céng nghé thong tin (CNTT).
Ngoai ra, sach ciing rat pht hop véi cac ban mudn ty hoc 1ap trinh cho
muc dich riéng ctia minh.

3. P& hoc Python can chuan bj nhiing gi?

Dé c6 thé tién hanh hoc, cac ban s& can chuan bi:

+ Mot may vi tinh c6 cai sin hé diéu hanh (Linux, Mac OS hay
Windows déu dugc).

+ Mot trinh bién dich Python. (Trong noi dung cudn sach nay tac
gia sir dung phién ban 3.7.2, 64 bit).

+ Mot trinh Text Editor (Geany, Visual Studio Code, Sublime
Text...).

Vigc cai dat cac cong cu lién quan trén tung hé diéu hanh s& duoc
hudng dan chi tiét cho ban doc & phan ké ti€p ctia cudn sach.
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CHU BE 2. CAIDAT PYTHON VA CAC PHAN MEM LIEN QUAN

I. Cai dat Python

1. Cai dat Python trén Windows

Buwdére 1. Truy cép vao trang: https://www.python.org

Budée 2. Click vao nat Downloads, réi nhan vao Windows dé tai
file cai dat Python.

Bam vao nit 1énh Python 3.7.4 dé tai vé, ta co tép. I python-274
Néu mudn lga chon phién ban khéc, chon View the full list of
downloads.

Ngoai ra, ta co thé tai bo cai dat excutable installer phu hop véi
phién ban Windows dang st dung (32/64 bit)

Buéce 3. Cai dat
- Nhén dup vao file vira tai vé.
- Tich vao 6: Add Python 3.7 to PATH
- Chon Install Now


https://www.python.org/
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Install Python 3.7.4 (32-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now
CAUsers\Admini \AppData\Local\Programs\Python\Python37-32

Includes IDLE, pip and documentation
Creates shortcuts and file associations

# Customize installation
Choose location and features

[# Install launcher for all users (recommended)
[¥] Add Python 3.7 to PATH

Setup Progress

Installing:
Python 3.7.4 Development Libraries (32-bit)
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Setup was successful

Spedial thanks to Mark Hammond, without whose years of
freely shared Windows expertise, Python for Windows would
still be Python for DOS.

New to Python? Start with the online tutorial and
documentation.

See what's new in this release.

Nhén Close dé hoan thanh qua trinh cai dit.
Bude 5. Kiém tra lai.

Vao cira s6 1énh Run va gé cmd.

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

omd -

® This task will be created with administrative privileges.

Nhén Enter hoic nhdn OK, mét ctra s6 hién ra, ta gd python vao
dau nhic 1énh sau d6 nhan tiép Enter:
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B Administrator: CA\Windows\system32\cmd.exe - python = | B

Microsoft Windows [Uersion 6.1.76011
Copyright {c> 2889 Microsoft Corporation. A1l rights reserved.

C:\Users™Administrator>python

Python 3.7.4 (tags-svl.?.4:e@?35%112e, Jul 8 2019, 19:29:22) [M5C v.1%16 32 hit
(Intel>] on win32

Type "help", "copyright", “credits" or "license" for more information.

Kiém tra

< Chay

- Trong mdt s6 truong hop bao 16i, ‘python’ is not
recognized as an internal or external command, operable
program or batch file. Pay la 16i chua ding ki bién duong dan
(path variable) cho python.exe. Loi nay 1a do khong chon 6 Add
Python 3.7 to PATH. Trong truong hop nay, dang ki lai bién
mdi treong (Environment Variables) hodc cai lai va lam day du
nhue huéng dan trén.

- G6 1énh exit() hodc Ctrl+D dé thoat 1énh python3.

- Viéc cai dit Python trén cac hé diéu hanh Mac OS va Linux
duogc thuc hi¢n tuong tu.

I1. Cai dat mot trinh bién tap
1. Khai niém "Trinh bién tap"

Trinh bién tap (Text Editor) 1a mot phian mém hd trg soan thao,
chinh stra, bién tap va luu trit chuong trinh. Noi dung dudi day sé dé
cap t6i mot sb trinh bién tap dung dé bién tap, chinh sira va hd trg
chay (thuc thi) ma ngudn Python.

2. Mét s trinh bién tip thong dung

Hién nay c6 rat nhiéu nhirng trinh bién tap khac nhau bao goém ca
mién phi va tra phi. Trong ndi dung cudn séch nay, ching ta s& dé cap
dén hai trinh bién tap hd tro ca 3 nén tang Windows, Linux va ca Mac
OS, voi rat nhiéu tinh ning thong dung hién nay d6 1a Sublime Text
va Visual Studio Code.
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3. Cai dat Sublime Text

Buwérc 1. Truy cap dia chi: https://www.sublimetext.com/3

Chon phién ban phu hop v6i hé diéu hanh cia ban va tién hanh
cai dit.

Buéc 2. Tuy chinh lai Sublime Text dé co thé bién dich dugc ma
nguon Python bang cach: Tools — Build System — Python.

4. Cai dat Visual Studio Code

Buwdrc 1. Truy cép dia chi: https://code.visualstudio.com/download

Chon phién ban phu hop v6i hé diéu hanh cua ban va tién hanh
cai dat.

Bude 2. Tuy chinh lai Visual Studio Code dé c6 thé bién dich
dugc ma nguon Python.

I11. Chay thif chuong trinh dau tién

Trong cudn sach nay, cac chuong trinh ngudn dugc viét trén trinh
bién tdp Sublime Text.

Mo Sublime Text 1én va g6 lai doan code sau, luu lai dudi tén
“Chaoban.py”:

chaoban.py »
1 print{“Chao ban™)
2 \
5 Chuong trinh
a4

Chao ban
[Finished in @.1s]

Két qua



https://www.sublimetext.com/3
https://code.visualstudio.com/download
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Sau khi luu lai bam “Ctrl + B” d6i voi may st dung hé diéu hanh
Windows hoidc Linux, va bAm “Comand + B” di véi may st dung hé
diéu hanh Mac OS.

» Chay chwong trinh tir dong 1énh
Chuong trinh Python c6 thé thyc hién tir dong 1énh nhu sau:
- Mo ctra s6 dong 1énh bang cach chay chuong trinh cmd.exe

- Sau d6 nhép 1énh python [dudng dan]\Chaoban.py va bam Enter.

CislserssAdninistrator? python cispythonschaoban.py

Chao ban

> Viét chwong trinh tir Python Shell
Pé soan thao va chay chuong trinh Python ta ciing c¢6 thé st dung

MOl ruoNg \éegy IDLE (Python 3.7 32-bit)

File Edit Shell Debug Options Window Help

Python 3.7.4 (tags/v3.7.4:e09359112e, Jul & 2019, 19:29:22) [MSC v.1916 32 bit |4
(Intel)] on win32

Type "help™, "copyright™, "credits™ or "license ()" for more information.

>>»> print('Programming Python'})

Programming Python

>>»> x = 10

>3> y = 20

>>> print('Tong X + v = ",x + ¥)
Tong x + v = 30

>

% Chu y

Mdt chiong trinh nguon viét bang Python ¢6 phan mé réng la py.
Khi thuc hién cac chwong trinh nay thi chwong trinh bién tdp nhdn dién
duwoc day la mot chuwong trinh Python. Sau do sw dung trinh “thong dich
Python” (Python Interpreter) dé chay chwong trinh.
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CHU BE 3. VAO/RA DU LIEU TU THIET BI CHUAN

A. KIEN THUC CO BAN

Thiét bi chuan dung dé vao/ra dit liéu trong may tinh 1a ban phim
va man hinh. Trong bai ndy, ta s& dé cap tdi cac cau 1énh cho phép dua
dir lidu vao tir ban phim va dua két qua ra man hinh.

1. Pua két qua ra man hinh
1.1. Cau lénh
Céau Iénh: print(<danh sach két qua>)

& Dung dé€ dua cac két qua ra man hinh.

1.2. Mét sé vi du

Vi du 1. Chuong trinh:
print("*")
print("**")
print("***")
print("rxEx")
print("Fkkkx")

& Két qua:
*
k%
k% k

%k kk >k

k sk k %k ok
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Vi du 2. Chuong trinh:
print ("R \nx\ ok \ ok \ prorokckk )
& Két qua:
*
*ok
% Xk %k
* Kk ok
* ok ko K
% Chu y
Ki ti xudng dong va vé dau dong trong Python la ‘\n’;
Vi du 3. Chuong trinh:
x = "Chao mung ban den voi Python"
print(x)
& Két qua:
Chao mung ban den voi Python
Vi du 4. Chuong trinh:
print("Ngon ngu","Lap trinh","Python™)
& Két qua:
Ngon ngu Lap trinh Python
% Nhin xét
Khi dua nhiéu két qua trong cau 1énh print(), ta st dung diu
phay dé phan cach gifra cac két qua.
2. Cau lénh print() véi cac tham s
+ Tham s sep
Cau lénh: print(<két qua 1>, <két qua 2>, .., <két qud n>)

@ Pua n két qua ra man hinh. Céac két qua s& dugc dua ra trén
mot dong va giira cac két qua 1a mot khoang tring (white space).
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Vi du 5. Chuong trinh:
print("a","b","c")
& Két qua:
abc

‘ bay 1%1 su m,eflc dinh cua ,tham $6 sep, nhung ta co thé thay dbi
diéu nay bang thiét 1ap tham so sep nay theo cau 1énh:
print(<két qua 1>, .., <két qua n>, sep = [ngi dung giiva cic két qual)
Nhu vay tham s6 sep mic dinh d6 1a sep = .
Vi du 6. Chuong trinh:

pr‘int("a","b","cn, Sep

llll)
pr‘int("a","b","cn, Sep ll__ll)
n ll)
pr‘int("a","b","cn, sep Il’ll)

& Két qua:

pr‘int("a","b","cn, Sep

abc
a--b--c
abc
a,b,c
Gidi thich:
Cau lénh 1: sep = “”, tic 1a rong, khong c6 khoang cach giita cac
két qua.
Cau lénh 2: sep = “--”, do vay sé& co -- giita cac két qua.
Cau 1énh 3: sep = “ ”, tirc 1a ki tu tring, nén gitra cac két qua c6
ki tu tring.
Cau lénh 4: sep =", do vay sé& c6 dau “,” giita cac két qua.
+ Tham s6 end
Céu Ignh: print(<két qua>)
Khi thyc hién xong s& tu dong xuéng dong va vé dau dong mai.
Muon in nhiéu két qua trén cung mot dong, ta cd thé si dung tham so
end.

print(<két qud>, end = [ngi dung cudi moi két qual)
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Vidu 7. Chuong trinh:

print("a",end = " ")
print("b",end = "+")
print("c",end = "\n")
print("Tu hoc")
print("Python")
& Két qua:

a b+c

Tu hoc

Python

Nhu vay, tham s6 end mic dinh br:ing end = ‘\n’, kitu Xuéng
dong va vé dau dong moi.
3. Nhap di liéu tir ban phim
Cau lgnh: input()
= Dung dé nhap mot day ki tu tir ban phim.
* Mot so vi du
Vi du 8. Nhap mdt day ki tu va in ra man hinh.
Chuong trinh:
print("Moi nhap mot day ki tu")
x = input()

print("Day ki tu duoc nhap ",x)

& Két qua chay tir dong 1énh cmd.exe

CislUzerssAdministrator? python cispythonsnhap.py

Moi nhap mot day ki tu
Hoc lap trinh puthon
Day ki tu dwoc nhap Hoec lap trinh python

Ta c6 cach viét khac cua cau 1énh input()

x = input("Moi nhap mot day ki tu")

print("Day ki tu duoc nhap ",x)
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Vi du 9. Nhap hai s6 tu nhién a va b. Puaratong a + b.
Chuong trinh:
a = int(input("Nhap so a: "))
b = int(input("Nhap so b: "))
print("Tong a + b: ",a+b)
% Chu y
Cdu lénh input() tra vé mét chudi ki tw, vi vy khi mudn két
qud tra vé la cac so nguyén ta can ép kiéu nhw trén. Vi du int(“123”)
s€ chuyén chuoi ki tw “123” thanh so 123.
Dé€ chay hai vi du trén, ta can thyc hién chwong trinh & ché
do dong Iénh.

4. Chd thich
Khi viét chwong trinh, dé lam ré y nghia thiee hién ciia mot s6 cdu
lénh nao do, ta co thé sw dung chu thich. Khi thuc hién chuong trinh,
trinh thong dich sé “bo qua” cac dong chu thich nay.
Cach viét chu thich:
a) Chu thich trén mét dong
# néi dung can chii thich
Vi du 10. Chuong trinh:
x = "Tu hoc Python"
# Dua bien x ra man hinh
print(x)
& Két qua:
Tu hoc Python
b) Chu thich trén nhiéu dong
Dé viét cha thich trén nhiéu dong, ta c6 thé sir dung nhiéu lan cha
thich mgt dong hoac thyc hi¢n nhu sau:

Cdch 1. Bit dau bang 3 nhay d6i “““ va két thuc bang 3 nhay doi

999999
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Ceeece

Ngi dung can chii thich

99999

Cich 2. Bit dau bang 3 nhay don ““ va két thiic bang 3 nhay don .

X3

Néi dung can chii thich

299

Vi du 11. Chuong trinh

Python duoc xem la mot ngon ngu lap trinh phu
hop voi cac du an lon ve tri tue nhan tao.

Cac cau lenh cua Python trong sang va rat de su
dung.
x = "Tu hoc Python"
# Dua bien x ra man hinh
print(x)
& Két qua:

Tu hoc Python

B. BAI TAP ON LUYEN
Bai tap 1
Dung lénh print () dé in ra man hinh cdc hinh vé sau:

a) Hinh chir nhat

>k >k K 3k 3k 3k 3k 3k >k >k k %
>k >k %k 3k 3k 3k 3k 3k >k >k k %
>k >k %k 5k %k 5k 5k 3k %k %k %k %

>k >k K 3k 3k 3k 3k 3k >k >k k %
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b) Hinh cdy thong
*
%k %
%k %k 5k k %k
3k 3k 5k 3k sk k ok
3k 3k 3k 5k >k ok %k sk ok
3k 3k >k ok >k sk ok koK kok
*
*
k
Bai tap 2
Sir dung ham input () nhdp tir ban phim hai sé tw nhién a va b.
DPuwa ra hiewa — b.
Bai tap 3
Hay phdn tich l:ré't ’qud Khi (thy chwong trinh duwoi day, sau do
chay chwong trinh dé doi chiéu ket qua.
a =10
b =20
c = 30
print(a,b,c,sep = "+", end = "=")

print(a+b+c)

C. THUAT TOAN VA HUGNG DAN GIAI
Bai tap 1
a) Hinh chir nhat.
print("************")
print (" rERFERERFRRRKK)
print (" rERFERERRRRKKK)

print("************")
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b) Hinh cay thong
print(" * '
print(" *kk "
print(" kk ok k%

print(" 3k >k %k 5k %k k !

print(" *¥xxkxkkx v

)
)
)
)
)

print("***********")

print(" * ")
print(" * ")
print(" * ")

Bai tap 2

Chuong trinh:
a = int(input("Nhap so tu nhien a: "))
b = int(input("Nhap so tu nhien b: "))
c=a+b

print("Hieu a - b =

Bai tap 3

> ©)

Két qua khi chay chuong trinh:
10+20+30=60



Chuang 2. Lap trinh Python co ban 23

CHU BE 4. BIEN VA GAN GIA TRI CHO BIEN

A. KIEN THUC CO BAN
1. Khai niém vé bién
Bién (variable) la mgt doi twong ma gid tri ciia né co thé thay doi
dwoc khi thyc hién chwong trinh. Moi bién déu dwoc dit tén va cin
mot lwpng 6 nhé mdy tinh twong teng dé lww gid tri cia no. Trong
Python, moi bién la mgt con tro chi dén 6 nhé chira gid tri da duwoc
gan cho bién do.
Khac voi cac ngdn ngir 1ap trinh khac, Python khong c6 1€nh khai
béo bién ma c6 1énh gan truc tiép gié tri cho bién theo cach:
<Tén bién> = <Gid tri>
Céc 6 nh¢ trong may tinh dugc danh dia chi (sb thir tw) bit dau tir 0.
bé lay dia chi 6 nhd luu trir gid tri cia mdt bién, ta dung ham id
(Tén bién).
2. Mot so vi du vé sir dung bién
Vi du 1. Chuong trinh:
# Gan gia tri cho bien x
x = "Tu hoc Python"
print(x)
print("Dia chi o nho: ", id(x))
& Két qua:
Tu hoc Python
Dia chi o nho: 7940120
% Chu y

Cung mot chwong trinh nhuw trén, moi lan thuc hién, dia chi 6 nho
cua biéen x co thé khac nhau.
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Vi du 2. Chuong trinh:
x = "Tu hoc Python"

print("Gia tri bien x: ",x)
print("Dia chi o nho: ",id(x))
x = "Da thay doi gia tri"

print("Gia tri bien x: ",x)
print("Dia chi o nho: ",id(x))
& Két qua:
Gia tri bien x: Tu hoc Python
Dia chi o nho: 19933168
Gia tri bien x: Da thay doi gia tri
Dia chi o nho: 20110560
% Nhin xét
Trong chwong trinh trén, ta nhdn thdy rdng, ciing mot bién x
nhung co hai dia chi khac nhau. Piéu nay dwoc ly giai do co ché cap
phat bo nho cho biéen trong Python nhu sau:

Chdng han, khi gan x = 123, mdy tinh sé sir dung mét s6 é nhé (G
mot vi tri nao dé trong b nhé RAM — Random Access Memory) dé liu
gid tri 123 va bién x tro thanh con tré chi téi 6 nhé chira gid tri 123.

b } 123

Khi ta gdn x = 321, mdy tinh sé diing mét sé6 é6 nhé khdc dé

chira gia tri 321, va luc nay x sé chi toi 6 nho chwa gia tri 321, 6
nhé chira gid tri 123 hic truée sé dwoc gidi phéng néu khéng cé
bién nao chi téi né.

e x=123 X } 123

e x=321

O nho
chura gia
tri nay
duoc giai
phong

X

0
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Trong truwong hop co nhiéu biéen co cung gia tri, thi cac bién nay

cung chi toi mot 6 nho chira gia tri do.

e x=123
e x=123
y =123
e x=2321
y =123

> 123

Vidu 3. Chuong trinh:

x = 123
y = 123
print("Dia
print("Dia
x = 321
print("Dia
print("Dia
& Két qua:
Dia chi o
Dia chi o
Dia chi o
Dia chi o

% Chii y

chi o nho x tro toi: ",id(x))

chi o nho y tro toi: ",id(y))

chi o nho x tro toi: ",id(x))

chi o nho y tro toi: ",id(y))

nho x tro toi:
nho y tro toi:
nho x tro toi:

nho y tro toi:

1457220608
1457220608
3267760

1457220608

Cdc 0 nho duwoc sw dung dé chira gid tri cua cdc bién, trong qua
trinh thay doi gia tri, néu 6 nho nao khong co bién chi toi thi 6 nho do

sé dwge gidi phong dé chiva cdc gid tri khdc trong qud trinh thye hién

chuong trinh.
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3. Mot so quy tic vé dat tén bién

Viéc dit tén bién duoc quy dinh boi ting ngdn ngit 1ap trinh va
hé diéu hanh tuong tmg. Viéc dit tén bién trong Python dugc quy dinh
nhu sau:

- Bién c6 thé chira cdc ki tw chir cdi Va chir 6.

- Khong chua ki tw trdng “space” va cac ki tw ddac biét khac nhw
+, =%,

- Tén bién khong thé bt dau bang ki tir s6.

- Khong su dung cac tw khoa, tén ham da dwoc ngon ngit ldp
trinh su dung.

- Tén bién nén ddt ngan gon, goi nhé va dé nhé.
Vidu 4
£ Tén dung: X, y, x1, X2
+ Ténsai: 1x, 2x,ab, def.
4. Mot so cach rit gon dé gan gia tri cho bién

Python cho phép ngudi lap trinh viét ngan gon cac biéu thirc gan
gi tri, diéu nay da tao ra cic cdu 1énh rat dep va thanh lich.

Cach gan thong thuong Cach gan rut gon
a=2 a=b=c=2
b=2
c=2
a=1 a,bc=1273
bh=2
c=3

Trao dbi giatriavab a,b=b,a
X=a
a=b
b=x
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B. BAI TAP ON LUYEN
Bai tap 1
Chuwong trinh nao dwoi ddy la chwong trinh dung, chwong trinh
sai? Hay giai thich nhitng cho sai.
Chuwong trinh 1.
a=b=c
print(a)
print(b)
print(c)
Chuong trinh 2:

print(a)
print(b)
print(c)

Chuong trinh 3:
c=1
a=b-=c
print(a)
print(b)
print(c)

Bai tap 2

Khéng chay chwong trinh, hdy dwa ra két qua c6 dwoe Khi

chwong trinh dwoc thuc hién?

X = 2020
print(x)
print("x")



28 DUGNG VAO LAP TRINH PYTHON

Bai tap 3
Chuong trinh sau cé 16i khéng, tai sao?
X = 2020
2020 = x
print(x)
Bai tap 4. Khong chay chuong trinh, hiy dua ra két qua c6 duoc
khi chuong trinh dugc thuc hién?
a, b, c=1, 2, 3
a, b, c=b, c, a

print(a,b,c)

Bai tap 5. Khong chay chuong trinh, hiy dua ra két qua c6 duoc
khi chuong trinh dugc thuc hi¢n?
a=1
b=2
a, b=b, a+b
print(a, b)

C. THUAT TOAN VA HUGNG DAN GIAI

Bai tap 1

Chwong trinh I:

C6 16i & dong 1: a = b = c. Bai vi, theo trinh ty thuc hién, cac
bién a, b s& nhan gia tri cia bién c. Nhung bién ¢ 1a 1an dau tién xuit
hién trong chuong trinh va né chua dugc gan gia tri. Diéu nay dan dén
bién khong xac dinh.

Chuong trinh 2.

O dong 1, bién b duoc gan gia trj 1, nhung ¢ dong 2: a=b=c 1a
cau I¢énh sai. Vi luc nay bién a, b nhan gia tri bién c, nhung bién ¢ 1an
dau tién xuét hién trong chuong trinh va né chua dugc gan gia tri.

Chuong trinh 3:

Hoan toan dung vi da khéc phuc dugc sy khong xéac dinh cua bién
¢ bang cach gan ¢ = 1.
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Bai tap 2
O dong 1, bién x dugc gan gia tri bang 2020, dong 2 1a cau 1énh
print(x) dua gia tri x ra man hinh, dong 3 cau 1énh print(“x”) dua
ki tw x ra man hinh. Vi vay chuong trinh s& c6 két qua:
2020
X
Bai tap 3
Chuong trinh ¢6 16i & dong 2, vi 2020 khong phai 1a bién nén
khong gan gia tri bang x duoc.
Bai tap 4
O dong 1, khi thuc hién cau lénh a,b,c =1, 2,3, tacéa = 1,
b =2c¢c=3.
O dong 2, khi thuc hién cau lénh a,b,c = b,c,a thi a « b;
b«cvac<a(gidtricti). Taclaa = 2,b = 3,c = 1.
Do vay, két qua khi thuc hién print(a, b, ¢) 122 3 1.
Bai tap 5
O dong 3, khi thuc hién cau lénh a,b = b,a + b thi a « b;
b<a+b(giatrict). Taclaa = 2,b = 3.
Do vay, két qua khi thuc hién print(a, b) a2 3.
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CHU BE 5. KIEU DU LIEU SO

A. KIEN THUC CO BAN
Ngon ngir 14p trinh Python ¢6 hd tro 3 kiéu dit liéu vé sb:

> S nguyén — int
> S6 thuc — float
> S6 phirc - complex

1. Kiéu sb nguyén - int
Vidu 1. Chuong trinh
X = 12
y = 13
print("Tong hai so bang: ",x + vy)
print("Tich hai so bang: ",x*y)
& Két qua:
Tong hai so bang: 25
Tich hai so bang: 156
+ Cac phép toan véi sd nguyén

Phép toan Ki hiéu Vi du
cong + 5+2 =17
Trir - 5—2=3
Nhan * 5x2=10
Lily thura o 5#%x2 =25
Chia / 5/2 =25
Chia lay thuong // 5//2 = 2
Chia lay du % 5%2 =1

% Chii y

Python cho phép tinh todn véi cdc s6' nguyén co gid tri rit 1on.
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Vi du 2. Chuong trinh:
2020
n = 50

a

s = a**n

print(a,"” Luy thua ",n," bang:\n ",s)

& Két qua:
2020 Luy thua 50 bang:
18516908150044416220465716311437327194504260253068
43324590930293056552994078680136797862950841843720

12928066639626240000000000000000000000000000000000
0000000000000000

2. Kiéu so thuc — float

Vi du 3. Churong trinh:

pi = 3.14
r =2
s = pi*r*r

print("Dien tich: ",s)
& Két qua:
Dien tich: 12.56

+ Cac phép toan trén sb thap phan:

Phép toan Ki hiéu Vi du
cong + 50+20 =70
Tri — 5.0-2.0=3.0
Nhan * 5.0 x 2.0 =10.0
Liy thira Kok 25*x0.5=5.0
Chia / 5/2=2.5

® Chuyl

Python cho phép viét cdc sé thiee du6i dang ki phdp khoa hoc ciia né,
chang han, 3.0 * 103 ¢4 thé viét 3.0e3, 3.0 * 1073 ¢6 thé viét 3.0e — 3 .
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Vi du 4. Chuong trinh

a = 2elo

b = 2e-10

c = a*b

print("Gia tri cua a: ", a)
print("Gia tri cua c: ", c)

& Két qua:
Gia tri cua a: 20000000000.0

Gia tri cua c: 4.0

3. S6 phiic — complex

Mot s6 phirc ¢6 dang a + bj. Trong d6 a, b 1a cac sb thuc; a
duoc goi la phﬁn thuc, b dugc goi la phén ao.

Vi du 5. Chuong trinh:

X =2+ 1j
y=3-23
print("Tong bang: ", x + y)
print("Hieu bang: ", x - y)
print("Tich bang: ", x * y)

& Két qua:
Tong bang: (5-1j)
Hieu bang: (-1+3j)
Tich bang: (8-1j)
Vi du 6. Chuong trinh:

x = complex(1l, 2)

y = complex(2)

print("x

> X)

s Y)

print("y
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& Két qua:
(1+23)
y (2+03)
Vi du 7. Chuong trinh:

X

X =2

y = 2.0

z=2+1j

print("Kieu cua bien x: ",type(x))

print("Kieu cua bien y: ",type(y))

print("Kieu cua bien z: ",type(z))
& Két qua:

Kieu cua bien x: <class 'int'>

Kieu cua bien y: <class 'float'>

Kieu cua bien z: <class 'complex'>
% Nhin xét
& Ham lay kiéu dir liéu cia bién: type(<tén bién>)

+ Ham tao sé phirc: complex(a, b) = a + bj; complex(a) = a + 0j.

4. Ham tao s6 ngiu nhién
Python cung cap md-dun random cho phép sinh cac s6 ngau
nhién ca vé s nguyén va s thyc.

+ Ham randint(a, b) tao ngiu nhién mot s6 nguyén thudc
[a,b].

+ Ham uniform(a, b) tao ngau nhién mét sb thuc [a,b].

Dé sir dung hai cdu 1énh nay, can phai import chung tir mo-dun
random bang ciu 1énh:

from random import randint, uniform
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Vi du 8. Chuong trinh:
from random import randint, uniform

X

randint(-10, 10)

y = uniform(-100, 100)

print("So nguyen tao duoc:

> X)

> Y)

print("So thuc tao duoc:
& Két qua:
So nguyen tao duoc: -6

So thuc tao duoc: 28.20908252310869

5. Cac ham toan hoc thong dung khac

Ngbén ngir 1ap trinh Python cung cép day du cac ham toan hoc
thong dung:

Tén ham Thuce hién

sin(x) Tinh sin ctia mot goc co6 sd do x (rad)

cos(x) Tinh cosin ciia mot goc co sb do x (rad)

tan(x) Tinh tang ctia mot goc ¢ sé do x (rad)

sqrt(x) Tinh cén bac hai cua X

trunc(x) Tinh phan nguyén cua x

pi Tinh gié tri ciia s pi

round(x, n) Lam tron x dén n chir s6 thap phan

abs(x) Tinh gié tri tuyét ddi x

max(ay, a,..,a,) Tra vé gi tri 16n nhat trong cac s6 hang
as, ay,..,a,

min(ay, a,..,a.) Tra vé gi tri nho nhét trong cac sd hang
ai, ay,..,a,

% Chuy?2

Pé sir dung cdc ham todn hoc trong Python (trir cdc ham abs(),
min(), max() va round() ), ta can sir dung cdu lénh: from math
import
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Vidu 9. Chuong trinh:
from math import pi, trunc
print("Gia tri cua Pi: ",pi)
print("Phan nguyen cua Pi: ",trunc(pi))
print("Lam tron Pi den 2 chu so: ",round(pi,2))
& Két qua:
Gia tri cua Pi: 3.141592653589793
Phan nguyen cua Pi: 3
Lam tron Pi den 2 chu so: 3.14
% Chuy3
“ Pé import tdt cd cdc ham trong mé-dun math, ta thiee hién:
from math import *
% Python cho phép tra ciru cdc ham todn hoc ciing nhu tro' giup

viéc s dung cdac ham do. Dé tra ciru ban mé Python 3.7.4
Shell va thuc hién:

Python 3.7.4 (tags/v3.7.4:e09359112e, Jul & 2019, 19:29:22) [M5C v.1916 32 bit (I
ntel)] on win32

Type "help™, "copyright™, "credits™ or "license(}"™ for more information.

>>»> import math

>>»> dir (math)

['_doc ', ' loader ', ' mname ', ' package ', '_spec ', 'acos', 'acosh',

'asin', 'asinh', 'atan', 'atan2', 'atanh', 'ceil', 'copysign', 'cos', 'cosh', 'deg
rees', 'e', 'erf', 'erfc', 'exp', 'expml', 'fabs', 'factorial', 'floor', "'fmod"', °*
frexp', 'fsum', 'gamma', 'gcd', 'hypot', 'inf', 'isclose', 'isfinite', 'isinf', 'i
snan', 'ldexp', 'lgamma', 'log', 'logl0', 'loglp', 'log2', 'modf', "nan', 'pi', 'p
ow', 'radians', 'remainder', 'sin', 'sinh', 'sgrt', 'tan', 'tanh', 'tam', 'trunc']
>

“ Dé tim hiéu y nghia thuc hién ciia mot ham ndo trong thu vién
math, ta cé thé thuc hién:
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Python 3.7.4 (tags/v3.7.4:e0935%112e, Jul & 2019, 19:29:22) [M5C v.1916 32 bit
{Intel)] on win32

Type "help®™, "copyright®™, "credits™ or "license ()™ for more information.

>>»> import math

>>>» help(math.sqgrt)

Help on built-in function sgrt in module math:

sqrt(x, /)
Return the sguare root of x.

6. Mgt s6 cach viét phép toan rit gon

Biéu thirc Rit gon
n=n-+a n+= a
n=n-a n—=a
n=n=+a n *= a
n=n/a n/=a
n=n//a n//= a
n =ns**ka n *xx= g

7. Nhiing luu y vé sai so

Khi thuc hién tinh toan véi cac sé thuc, may tinh c¢6 thé din dén
nhitng sai 1éch vé gia tri.
Vi du 10. chuong trinh:
a=1/3
print(a)
& Két qua:
0.3333333333333333
Vi du 11. chuong trinh:

a=1/3
print(a == 0.3333333333333333)
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print(a == ©.333333333333333)
print(a == ©.3333333333333333333)
print(a == ©.33333333333333333335678)

& Két qua:

True
False
True
True

Vi du 12. chuong trinh:
a=.3 # .3 == 0.3
b = .6 # .6 == 0.6
c =0.9
print(a+b)
print(a+b == c)
& Két qua:
0.8999999999999999
False
Vi du 13. chuong trinh:

a=.3 # .3
b=.6 # .6
c =20.9

print(round(a+b,2) == round(c,2))

& Két qua:

1
1}
[ )
A W

True
< Nhan xét
Khi tinh toz’%n VoI FéC gia tri 1a sb thuc, ta nén sur dung ham lam
tron round () dé co6 thé quan ly nhitng két qua nhan dugc.
B. BAI TAP ON LUYEN
Viét chuwong trinh thuc hién cong viéc sau:
Bai tap 1

Nhdp so nguyén duong a co 3 chir so. Tinh tong cdc chir so cua a.
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Bai tap 2

Nhép ba s6 nguyén a, b, c. Pua ra tong gid tri ciia s6 hang nho
nhat va so hang lon nhat, ticc la min(a, b, c) + max(a, b, c¢).

Bai tap 3

Cho dwong tron co ban kinh R. Tinh chu vi cua dwong tron do,
lam tron den 2 chir so thap phan.

Bai tap 4

Nhép ba sé nguyén dwong a,b,c. Hdy tim wéc chung 1ém nhat
cua3soa,b,c.

Bai tap 5

Nhdp hai s6 nguyén dwong a, b. Tim bgi chung nhé nhdt ciia a va b.

C. THUAT TOAN HUGNG DAN GIAl
Bai tap 1
Y twdng thuit toan
Dé tinh tong cac chit sd, ta s& tach timg chit s6 cua a roi cong lai.

- Chir s hang don vi b'flng a%10, hai chit s con lai tao thanh s
x bang a//10 .

- Chit s6 hang chuc cta a bang x%10.
- Chit s6 hang tram cia a bang x//10.
Chuong trinh
a = int(input("Nhap so tu nhien co 3 chu so: "))

donvi = a%10

X = a//1e
hangchuc = x%10
hangtram = x//10

tongchuso = donvi + hangchuc + hangtram

print("Tong chu so: ",tongchuso)
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Bai tap 2
Y twéng thuit toan
St dung ham min(a, b, c) va ham max(a,b,c) dé tim gia tri
nhé nhat va 16n nhat ctia ba s6 a, b, ¢, sau d6 cong hai gia tri
vira tinh duoec.

Chuong trinh
a = int(input("Nhap so nguyen a: "))
b = int(input("Nhap so nguyen b: "))
¢ = int(input("Nhap so nguyen c: "))

min_abc = min(a,b,c)
max_abc = max(a,b,c)
tong_min_max = min_abc + max_abc
print("Tong min max: ",tong_min_max)
Bai tap 3
Y tuwdng thuit toan
‘ Pé tinh chu vi duong t’rc‘)n, ta su dung cong thuc tinh chu vi
bang 27nR. Qié tri dl,l'QC lay tror}g mO-dun math va st dung ham
round () de lam tron den hai chir so thap phan.
Chwong trinh
from math import pi
R = 2020
chuvi = round(2*pi*R,2)

print("Chu vi bang: ", chuvi)

Bai tap 4

Y twéng thuit toan

- Str dung ham gcd(a, b) trong mo-dun math dé tim u6c chung
16n nhat cta hai s6 a va b.

- Ta dit d = gcd(a, b), khi d6, uc chung 16n nhit cia 3 sb
a, b, c s& bang ged(d, c).
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Chwong trinh
from math import gcd
a = int(input("Nhap a = "))
b = int(input("Nhap b = "))
c = int(input("Nhap c = "))
d = gcd(a, b)

print("Uoc chung lon nhat cua a, b, c: ",gcd(d, c))
Bai tap 5
Y twéng thuit toin

- Ta co, bdi chung nho nhat cta hai sé nguyén duong a va
b=axb// gcd(a,b).

Chuong trinh
from math import gcd
a = int(input("Nhap a = "))
b = int(input("Nhap b = "))

print("Boi chung nho nhat a, b: ", a*b//gcd(a, b))
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CHU BE 6. CAU TROC RE NHANH

A. KIEN THUC CO BAN
1. Cau lénh if:
Cu phap:
if <Diéu kién>:
<Khbi l¢nh>
Thuc hién:
Néu <Piéu kién> dung thi s& thuc hién <Khdi 1énh>.

So dd thwe hién:

Vidu 1. Chuong trinh

a =10
b = 20
if a < b:

print("a nho hon b")
& Két qua:
a nho hon b
Vi du 2. Chuong trinh:

a =10
b = 20
if a < b:

print("a nho hon b")

print("Tong a va b: ", a + b)
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& Két qua:
a nho hon b

Tong a va b: 30
Vi du 3. Chuong trinh:

a = 30
b =20
if a < b:

print("a nho hon b")
print("Tong a va b: ", a + b)
print("Vi tri ngoai khoi lenh")
& Két qua:
Vi tri ngoai khoi lenh
+% Khai niém khoi 1énh
‘ Khoi Iénh tr9ng Pythor} dugc dinh nghia gém mdt 1énh hoac
nhiéu 1€nh lién tiép dugc viét thang cdt vaoi {1haL}. Céc’céu 1énh nay
duoc goi 1a cﬁr}g muc (level). Nhu vay, c6 the hiéu, khoi 1énh 1a mot
day lénh lién ti€p cung murc.
if a < b:
print("a nho hon b") :}— Khéi 1énh
print("Tong a va b: ", a + b)
% Chu y: Ta c6 thé viét gon trén mot hang cho cau lénh if nhu sau:

if a < b: print("a nho hon b")

2. Cau lénh if:
else:
Cu phap:
if <Dbiéu kién>:
<Khéilénh 1>

else:
<Khoi 1énh 2>
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Thuc hién:
Néu <Diéu kién> dung thi thyc hién <Khdi 1énh 1>; nguoc lai
(diéu kién sai) thyc hién <Khbi 1énh 2>.

So d6 thue hién

Vi du 4. Chuong trinh:

a = 20
b = 20
if a ==

print("a va b bang nhau")
else:
print("a va b khac nhau")
& Két qua:
a va b bang nhau

Vi du 5. Chuong trinh:

a =2
b = 20
if a ==

print("a va b bang nhau")
else:
print("a va b khac nhau")
& Két qua:

a va b khac nhau
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% Chii y

if va else can phai viét thang cot (cing mot mirc).

3. Cau lénh if:
elif:
Cu phap
if  <Piéukién 1>
<Khbi 1énh 1>
elif <Piéu kién 2>
<Khdi 1énh 2>
Thuc hién:

Néu <biéu kién 1> ding s€ thuc hién <Khdi 1énh 1>, nguoc lai,
néu <Piéu kién 2> diing sé& thuc hién <Khdi 1énh 2>.

So do thwe hién

Vi du 6. Chuong trinh:

a = 20
b = 30
if a ==

print("a va b bang nhau")
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elif a < b:
print("a nho hon b")
& Két qua:
a nho hon b

Vi du 7. Chuong trinh:

a = 200
b = 30
if a ==

print("a va b bang nhau")
elif a < b:
print("a nho hon b")
else:
print("a lon hon b")
& Két qua:

a lon hon b

4. Cac phép toan so sanh va phép toan légic
Dé viét cac diéu kién trong cau tric r& nhanh, ta sir dung cac phép
toan so sanh va phép toan logic.

a) Phép toan so sanh

Noi dung Ki hiéu
So sanh bang ==
So sanh khéc I =
So sanh nhd hon <
So sanh nhé hon hoic bang <=
So sanh 16n hon >
So sanh 16n hon hoic bing >=

Két qua ctia phép so sanh 1a True hodc False
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Vidu 8. So sanh: 5 == 5 két qua la True; so sanh: 5 == 6 két
qua la False.

b) Phép toan logic
Ngon ngit 1ap trinh Python hd trg cac phép toan 1ogic: not, and, or.

Bang chan ly:
A b nota | aandb | aorb
True | True | False True True
True | False | False False True
False | True | True False True
False | False | True False False

Vi du 9. Kiém tra diéu kién ba sb duong 1a ba canh cua mdt

tam giac.
Chuong trinh:
a =10
b =20
c =15

if (a+b>c)and (b + c > a) and (c + a > b):
print("a, b, ¢ la ba canh cua mot tam giac")
else:
print("a, b, c khong phai la ba canh cua mot tam
giac")
& Két qua:

a, b, ¢ la ba canh cua mot tam giac
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Vi du 10. Kiém tra tinh chin - 1é cta hai sb.

Chuong trinh:
a = 10
b =11

if (a%2 == @) or (b%2 == 0):

print("Trong hai so a, b co it nhat mot so
chan")

else:
print("Hai so a, b deu la so le")
& Két qua:
Trong hai so a, b co it nhat mot so chan
s Chu y

Cdc phép todn 16gic c¢é thir tw wu tién thuce hién thap hon (wu tién
sau) cac phép todn sé hoc va phép todn so sanh. Vi vdy, trong biéu

thire diéu kién, ta co thé viét:
if (a+b>c)and (b + c > a) and (c + a > b):
Cothéviét: if a + b > cand b + c > aand c + a > b:
if (a%2 == 0) or (b%2 == 0):
Co thé viét: if a%2 == @ or b%2 == @:

5. Cach viét gon clia mdt so biéu thiic diéu kién

Cich viét day du Cich viét rit gon
if <diéu kién> == True: if <diéu kién>:
if a == 0and b == 0andc == 0: |ifa == b == ¢

ifl<aanda<bandb <5: if 1 <a<b«<h5b:
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B. BAI TAP ON LUYEN

Str dung céc cdu triic r& nhanh dé giai cac bai toan sau.

Bai tap 1

So sanh két qua

Khéng chay chwong trinh, hdy so sanh két qua cua hai chwong
trinh sau:

Chuong trinh 1

a = 200
b =30
if(a < b):

print("a nho hon b")
print("Tong a + b = ", a+b)
print("b nho hon a")
Chuwong trinh 2

a = 200
b =30
if(a < b):

print("a nho hon b")

print("Tong a + b = ", a+b)

print("b nho hon a")
Bai tap 2. Giai phuong trinh bac 2
Nhép vdo ba sé6 a, b, ¢ (a #0). Gidi phwong trinh bdc hai

ax? +bx +c = 0.

Bai tap 3. Phan loai tam gidc
Nhdp vdo ba sé a, b, c nguyén dwong. Kiém tra xem a, b, ¢ cé phdi

ba canh ciia mot tam gidc hay khéng? Néu la ba canh ciia mot tam gide
hay phdn logi xem tam gidc co ba canh a, b, ¢ do thuoc loai nao duwoi day:

1. Tam gidc déu;
2. Tam gidc vuong;

3. Tam giac thuong.
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Bai tap 4. Giao doan

Nhap bén s6 nguyén a,b,c,d (a < b,c < d). Tinh xem co bao
nhiéu s6 nguyén thuéc doan giao [a; b] N [c; d], tikc la c6 bao nhiéu s6
nguyén x thoa man: a < x <bvac<x<d. Vidu a=1; b=6;
¢=3;d=5[a; b] =[1;6], [c;d]=1[3;5],[1; 6]n[3; 5] =[3; 5]
Nhue vy cé 3 s6 nguyén thuée [3; 5].

Bai tap 5. Giao hai hinh chit nhat

Cho hai hinh chir nhdt co canh song song hodc trung voi cdc truc
toa d. Hinh chit nhdt thir nhat dwoc xdc dinh boi diém trdi dudi
A(x4,V4) va diém phdi trén B(xg,yg). Hinh chit nhdt thir hai dwoc
xdc dinh boi diém trdi dudi C(xc;yc), diém phdi trén D(xp,yp). Xét
xem hai hinh chit nhdt ¢6 giao nhau hay khéng? Néu giao nhau (cé
diém trong chung) thi tinh dién tich phan giao nhau.

t sy
D]
L 2 Q
A
@ o
T
3 ?2 o 2 ? -

Bai tip 6. Xép loai hoc sinh

Cho diém thi Todn, Ly, Héa, Sinh, Tin ciia hoc sinh. Hay xép loai
két qua ciia hoc sinh theo tiéu chi:

Piém trung binh (PTB) Xép loai
9<DTB Xuit sic
8<DPTB<9 Gioi
7<DPTB<S8 Kha
5<bPTB<7 Trung binh
PTB <5 Yéu
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C. THUAT TOAN VA HUGNG DAN GIAl
Bai tap 1. So sanh két qua
Chuong trinh 1: Ta nhan thiy khéi 1énh trong cau 1énh if:
if a < b:
print("a nho hon b")
print("Tong a + b = ", a+b)
va voi a =200, b = 30 nén diéu kién khong dung. Do vay cac cau lénh:
print("a nho hon b")
print("Tong a + b = ", a+b)
s€ khong duoc thuc hi¢n. Chuong trinh sé thuc hién cau 1énh:
print("b nho hon a")
Chuong trinh 2: Khéi 1énh trong cau lénh if:
if a < b:
print("a nho hon b")

chuong trinh ciing khong thyc hién khéi 1énh nay. Chuong trinh s&
thuc hién cau 1énh:

print("Tong a + b = ", a+b)
print("b nho hon a")
Nhu vay, Kkét qua:

Chwong trinh 1 Chwong trinh 2

b nho hon a Tong a + b = 230

b nho hon a

Bai tap 2. Giai phuong trinh bac 2

Y twéng thuit toan

Ta c6 cac budc giai phuong trinh bac 2 1a:
Budc 1. Tinh Delta A = b? — 4ac;

Budc 2. Kiém tra A am hay duong?
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Néu A < 0 thi phwong trinh v6 nghiém,
Néu A =0 thi phuong trinh ¢ nghiém kép x = —,

a

Néu A > 0 thi phuong trinh ¢6 hai nghiém phan biét x; = —sz:/Z
N —b—VA
va X, = PV
Chuong trinh
a = float(input("nhap he so a: "))
b = float(input("nhap he so b: "))
c = float(input("nhap he so c: "))

delta = b*b - 4*a*c
if delta < 0: print("Phuong trinh vo nghiem.")
elif delta ==

x = -b/(2*a)

print("Phuong trinh co nghiem kep bang: ",x)
else:

from math import sqrt

x1 (-b + sqrt(delta))/(2*a)

X2

(-b - sqrt(delta))/(2*a)

print("Phuong trinh co hai nghiem phan
biet:")

print(x1)
print(x2)
% Chui y
+ Vdelta= delta% = delta ** (1/2).

& Néu tinh can bdc hai cia delta theo ham sqrt(delta), ta can
s dung cdau lénh from math import sqgrt.
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Bai tap 3. Phan loai tam giac

Y twéng thuit toan

Ta c6 diéu kién dé ba sb duong a, b, c 1a 46 dai cua ba canh trong
mottamgiacla:a + b > ¢c; b + ¢ > a; a + ¢ > b.

Khi a, b, c 1a ba canh trong mot tam gidc thi:

Néu a=b = c thi ¢ tam giac déu.

Néu a? = b% + ¢ hoic b? = a? + ¢? hodc c? = a? + b? thi ¢6

tam giac déu, nguoc lai thi c6 tam gidc thuong.

So do thuat toan
Output:

Input. a, b, c
a+b=candb+c = aandc+a = b? 3 b, ckhong la ba
canh cua mot tam giac.

yes ‘

Output: { End
Tam giac deu.
u=a+a End

_ __ __ Output:
W ==horu+h==varv+h==u Tam giac vuong. /
Qutput:
/ Tam giac thuong. / End

End

Chuwong trinh
a = int(input("nhap so nguyen duong a: "))
b = int(input("nhap so nguyen duong b: "))
¢ = int(input("nhap so nguyen duong c: "))

ifa+b>cand b+ c>aandc+ a > b:
# kiem tra tam giac deu
if a == b == c:

print("Tam giac deu.")
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elif a*a == b*b + c*c or b*b == a*a + c*c or

c*c==a*a+b*b:
print("Tam giac vuong.")
else:
print("Tam giac thuong.")

else:

print("a, b, c khong phai ba canh mot tam giac.")

Bai tap 4. Giao doan

Y twéng thuit toin

Ta nhan thdy mot s x €[a;b] @ a<x<b; x €[c;d]
as<x<bh

oc<x<d. Chinh vi vay xe[an]n[C;d]H{c<x<d

o max(a,c) < x <min(b,d).
Nhu vay, khi dét u = max(a, c), v = min(b, d) thi co:
e Néuu > v thi rd rang khong co s6 x nao théa min u < x < v,
tire 1a khong c6 s6 nguyén nao thudce [a; b] N [c; d].
eNéuu<vthicov — u + 150 x thudc [a; b] N [c; d].

Chuong trinh

Q
1}

int(input("nhap so nguyen a: "))
b = int(input("nhap so nguyen b: "))
¢ = int(input("nhap so nguyen c: "))
d = int(input("nhap so nguyen d: "))
u = max(a, c)

v = min(b, d)

if u > v:

print("Khong co so nguyen nao thuoc giao [a;b] va [c;d]")
else:

n=v-u+l

print("Co ",n," so nguyen thuoc giao [a;b] va [c;d]")
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Bai tap S. Giao hinh chit nhat

Y twéng thuit toan

Bai tap nay la sy mo rdng tur bai tap 3.

Ta nhén thdy mot diém M (x; y) thudc hinh chit nhat c6 dinh trai

dudi A(xy;y4) va dinh phai trén B(xg;yg) khi va chi khi:
{xA <x < Xxp

YAaSY =Yg
Tuong tu nhu vay, diém M thudc hinh chir nhét c6 dinh trai dudi

) s dinh phai tré ) khi va chi khi: Xc S X < Xp
C(x¢; yc) va dinh phai trén D (xp; yp) khi va chi khi: {ycSySyD'

Nhu vay, dé diém M thuoc giao cd hai hinh chir nhat thi toa do
(x; y) thoa man:
X4 <x < xp

Xc <X < Xp {max(xA,xC) < x < min(xg, xp) *)
YasYy<=Yyp max(yayc) <y <min(ys yp)
Ye=Y=)Yp

Ta dat: xmin = max(xy, x¢), xmax = min(xg, Xp)

ymin = max(ya,yc),ymax = min(yg,yp)
Thi cé:

e Néu xmin > xmax hoic ymin > ymax thi hai hinh chit
nhat nay khong giao nhau vi khong c6 gia tri x hodc y théa mén diéu
kién (*).

e Néu xmin = xmax hoic ymin = ymax thi hai hinh chit
nhat sé tiép xuc nhau trén cac canh.

e Néu xmin < xmax va ymin < ymax thi hai hinh chir nhat
s€ giao nhau bd1 mot hinh chir nhat c6 mot canh la xmax - xmin va
mdt canh 1a ymax - ymin. Do vay dién tich cua hinh chir nhat giao la
(xmax — xmin) X( ymax - ymin).
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So dd thuit toan

/

Input:

XA, vA xB, vB, xC, vC, xD, xD

/

;

*Min = max(xA, xC), xMax = min(xB, xD)
yMin = max(yA, yC);, yMax = min(yB, yD)

yes

no

xMin = xMax or yMin = yMax?

¥Min == xMax or yMin == yMax ?

/Dien tich phan giao nhau bang (xMax - xMin)* yMax - yMin).

Output:

End

Chuwong trinh

print("nhap toa do

Xa

ya

int(input())
int(input())

print("nhap toa do

xb
yb

int(input())
int(input())

print("nhap toa do

XC

ycC

int(input())
int(input())

diem

diem

diem

print("nhap toa do diem

xd =
yd =
Xmin
Xmax
ymin

ymax

int(input())
int(input())
= max(xa, Xc)
= min(xb, xd)
= max(ya, yc)

= min(yb, yd)

no

Output:
Hai hinh chu nhat
khong giao nhau.

Cutput:

yes
Hai hinh chu nhat giao nhau

tren cac duong thang canh.

End
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if xmin > xmax or ymin > ymax:
print("Hai hinh chu nhat khong giao nhau: ")
elif xmin == xmax or ymin == ymax:

print("Hai hinh chu nhat giao nhau tren cac

canh: ")

else:

Xmax - Xmin

u

ymax - ymin

\"
print("Dien tich hinh chu nhat giao bang:

»U*V)

Bai tap 6. Xép loai hoc sinh

Y twéng thuit toin

Ta c6 DTB = (Toan+Ly+Hoa+Sinh+Tin)/5.

Dé xép loai, ta str dung ciu tric if .. elif.. theo so do thuat

toan sau:

So dd thuit toan

Input:
Toan, Ly, Hoa, Sinh, Tin

| OTB = (Toan+Ly+Hoa+Sinh+Tin)}5

DTB ==9.07

no
OTB ==8.07

no

yes

OTB ==7.07

no
OTB ==97

no

Cutput:
Yeu.
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Chuwong trinh

print("nhap diem Toan, Ly, Hoa, Sinh, Tin:")
Toan = float(input())

Ly = float(input())

Hoa = float(input())

Sinh = float(input())

Tin = float(input())

DTB = (Toan+Ly+Hoa+Sinh+Tin)/5

if DTB >= 9.0 : print("Loai xuat sac.")
elif DTB >= 8.0: print("Loai gioi.")

elif DTB >= 7.0: print("Loai kha.")

elif DTB >= 5.0: print("Loai trung binh.")

else: print("Loai yeu.")
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CHU BE 7. CAU TRUC LAP

A. KIEN THUC CO BAN
1. Lap

Trong qué trinh thyc hién chuong trinh, ta s& gip nhiéu cong viéc
dugc thuc hién lap di 1ap lai. Cac cong viée d6 co thé lap lai gidng nhau
y hét hodc chi khac nhau vé gia tri tinh toan, con cach thirc 1am céc
cong viec do la giéng nhau. C6 hai dang lap d6 la: 1) Lap véi s6 lan lap
dugc xéac dinh trudce va 2) Lap voi s6 1an 1dp chua xac dinh trudc.

2. Cau lénh for

Cau lénh for cho phép thyc hién lap vai s6 lan di xac dinh trudc.

Cu phap:

for <Ténbién>in [Tap cac gid tri]:
<Khdi 1énh>

Thuwe hién:

Gia tri bién s& 1an luot nhan cac gia tri trong [Tap cac gia tri], voi
mdi 1an nhan gi4 tri ctia bién s& 1a mot 1an thyc hién khdi 1énh. Nhu
vay, s6 1an thuc hién khéi 1énh (sé lan lap) béng s6 cac gia tri trong
[Tap cac gia tri].

Vi du 1. Chuong trinh:

for x in 1, 2, 5:

print(x)
& Két qua:
1
2
5

Chuong trinh trén con duoc viét: for x in 1, 2, 5: print(x)
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Vi du 2. Chuong trinh:

a = 10
b =20
c = 30
s =20

for x in a, b, c:

S =S + X

print("Tong a + b + ¢ bang:

& Két qua:
Tong a + b + ¢ bang: 60
Vi du 3. Chuong trinh

for x in range(3):

5 S)

print("Python rat tuyen voi.")

& Két qua:

Python rat tuyen voi.
Python rat tuyen voi.
Python rat tuyen voi.

Vi du 4. Chuong trinh

for x in range(3):

print("x = ",x)
& Két qua:
X = 0
x= 1
X = 2

Vi du 5. Chuong trinh:
for x in range(2, 5):

print("x = ",x)
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& Két qua:
X = 2
X = 3
X = 4

Vi du 6. Chuong trinh:

for x in range(2, 5, 2):

print("x = ",x)
& Két qua:
X = 2
X = 4

% Chu y
+ Cdu lénh:
for x in range(n):
print(x)

Gia tri cua bién x sé lan lwot nhan gia tri 0, 1, 2, .., n—- 1. Nhu
vay, cau lénh print(x) sé thuc hién lagp n lan.

+ Cdu lénh:

for x in range(a,b):
print(x)
Gid tri cua bién x sé lan lwot nhdn giatritwa,a+1,..,b- 1.
Nhue vy, cdu lénh print(x) sé thuc hién ldp b — a lan. Khia > b sé
khong thuc hién lan lap nao.
+ Cdu lénh:
for x in range(a,b,c):
print(x)

Gia tri bién x sé lan lwot nhan: a,a + c,a + 2c, ... Tiee la a la gid
tri khéi dau, sé sau bdng 56 ké trude cong thém c. Gia tri ¢ luon khac
khong. Khi ¢ > 0, cdc sé sé thudc [a, b) va khi ¢ < 0 thi cdc s6 sé
thuoc (b, aj.

Nhu vay: range(a, b,1) = range(a,b).
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Vi du 7. Chuong trinh:

for x in range(4, 10, 0):
print("x = ",x)

Chuong trinh s& bao 16i:
ValueError: range() arg 3 must not be zero

Diéu nay ¢ nghia 13, tham s6 ¢ (tham so thir 3) ludn phai khac khong.

Vi du 8. Chuong trinh:
for x in range(1, -3, -1):

print("x = ",x)

& Két qua:
x= 1
X = 0
x = -1
X = =2

3. Cau lénh while
Cau 1énh while cho phép thuc hién 1ap véi s6 1an chua xac dinh
trude. Viee lap duoc thuc hién khi c6 diu kién théa man.
Ca phap
While <Biéu kién>:
<Khdi 1énh>
Thue hién: Néu <Diéu kién> dang thi s& thyc hién <Khbi 1énh>.

So d6 thye hién
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Vi du 9. Chuong trinh:
n=1

while n <= 3:

print("n = ", n)
n=n+1
& Két qua:
n= 1
n= 2
n= 3
Vi du 10. Chuong trinh:
n=1
while n <= 3:
print("n = ", n)
n=n+1

print("Ngoai vong lap while ")

& Két qua:
n= 1
n= 2
n= 3

Ngoai vong lap while

% Nhin xét
Khi sir dung cdau lénh while dé thue hién lap, ta can chu y dén:
+ Cdu I¢nh khoi tao diéu kién:

O vi dy trén lda cdu lénh:n = 1;
& Biéu thirc diéu kién:

O vi du trén la cdu lénh: n <= 3;
& Cdu lénh cdp nhdt diéu kién:

Ovidy trén la caulénh:n = n + 1.
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4. Cau lénh continue

Cau 1énh continue dugc\détnongkhéiléﬂlcﬁacécvbnglép
Khi thyc hién cau 1énh continue, cac cau Iénh phia sau trong khoi
1énh s€ khong dugc thuc hién ma s€ quay lai lan 1ap ti€p theo.

Vi du 11. Chuong trinh
for x in 1, 2, 3, 4, 5:
if( x % 2 == 0):

continue
print("x = ",x," la so le")
& Két qua:
x = 1 1la so le
x = 3 1la so le
x = 5 1la so le

5. Cau lénh break

Cau 1énh break dugc viét trong khéi 1énh cua vong 1dp. Khi thuc
hién cau I¢nh break, chuong trinh s€ thoat khoi vong 1dp trong cung
chtra no.

Vi du 12. Chuong trinh

for x in 1, 2, 3, 4, 5:

if(x == 4):
break
print("x = ",x)
& Két qua:
x =1
X = 2
X = 3

Vi du 13. Chuong trinh:
for x in range(3):

for y in range(6):
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ify ==3
break
print("x , y:", X, y,sep ="' ")
& Két qua:
X , y: 00
X,y 01
X , y: 0 2
X, y: 180
X, y: 11
X, y: 12
X, y: 280
X ,y: 21
X , y: 22

B. BAI TAP ON LUYEN

St dung ciu tric 1ap, hiy viét chuong trinh thuc hién céc cong
viéc sau:

Bai tip 1. Tong céc chit s6

Cho mét s6 tw nhién n (n < 101°°°). Tinh téng cdc chit s6 ciia n.
Vidu:n =123, tong cdc chir so bang 1 + 2 + 3 = 6.

Bai tip 2. Chir s6 16n nhét va chir s6 nho nhét

Cho mét s6 tw nhién n (n < 101°°°). Tim chir s6 I6n nhdt va chiv
80 nho nhdt cua n. Vidu n = 123, chir so [on nhat bang 3, chit so nho
nhat bang 1.

Bai tap 3. Udc chung 16n nhat va bodi chung nho nhét

Cho hai s6 nguyén dwong a va b (a,b < 10°). Tim wéc chung
[on nhat va boi chung nho nhat cua a va b. Vi du: a = 9,b = 6,
woc chung lon nhat bang 3, boi chung nho nhat bang 18.

Bai tap 4. Kiém tra s6 nguyén tb

Cho mot s6'tw nhién n (n < 10%2). Kién tra xem n c6 phai la mgt

s6'nguyén t6'hay khong?
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Bai tap 5. S6 hoan hao

Mot s6 tu nhién n dwoc goi la mot s6 hoan hdo néu téng cac woc
dwong cua n bcing 2n. Vidu n = 6, co cac woc duwong: 1, 2, 3, 6;
tong cdc wée nay bang 12 va bang 2n. Vay 6 la mét sé hoan hdo. Cho
hai s6 t nhién a va b (1 < a < b < 10000). Tim tdt ca cdc s6 hodn
hao thuoc [a; b].

Bai tap 6. S6 lily thira 2 - 3

Mot 56 tw nhién n dwoc goi la $6 liiy thira 2 — 3 néun c¢é dang:
n=2%3Y. Vidu,n = 2,3,6,12,.. ld cdc s6 lity thiea 2 — 3. Cho n,
kiém tra xem n ¢é phdi la sé liy thira 2 — 3 hay khdng?

C. THUAT TOAN VA HUGNG DAN GIAI
Bai tap 1. Tong chir s6
Y tuwdng thuit toan

Dé tinh tong céc chit s6, ta s& lap dé tach cac chir s6 ciia n ra roi
cong ching lai. Chit s6 hang don vi ctia n bang n%10 (s6 du khi chia
cho 10). Cac chir s6 con lai tao thanh s6 x = n//10 (thwong khi chia
cho 10). Tiép tuc 1ay chit s6 hang don vi ctia x chinh 1a chit s6 hang
chuc cta n. Viéc ldp lai nhu vy cho dén khi x bang 0.

So do thuat toan
Start
Input: n
0

§=

e

|
$=s+(n%10)
n=n/10
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Chuong trinh
int(input("Nhap so tu nhien n:"))

n
s =20
while n > ©:
S = s + n%lo
n=n//10
print("Tong cac chu so cua n bang: ",s)
Bai tap 2. Chit s6 16n nhat, chir s6 nhé nhat
Y twéng thuit toan
Viéc tim chir s6 16n nhat va chit sé nho nhat cua sb tu nhién n
c6 thé lam duoc hoan toan bang cach tach timg chit sé cua n. Trong
qua trinh tach cac chir sb cua n, ta tim duoc chir sé 16n nhat va chir
s6 nho nhat.

So dd thuit toan

mindigit =
maxdigit =

mindigit = maxdigit=n
[
u=n% 10
mindigt = min{mindigit, u) n=072
maxdigit = max(maxdigit, u}

n=ni10

Gutput.
mindigit
max digit
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Chuwong trinh
n = int(input("Nhap so tu nhien n: "))
mindigit = 9 # chu so lon nhat co the nhan
maxdigit = @ # chu so nho nhat co the nhan
if n < 10: # n co mot chu so
maxdigit = mindigit = n
else:
while n > @:
u = n%le
maxdigit = max(maxdigit, u)
mindigit = min(mindigit, u)
n=n//10
print("Chu so nho nhat: ",mindigit)
print("Chu so lon nhat: ",maxdigit)
< Nhdn xét
Trong bai tdp 1 va 2, s6 lan ldp dé tach cac chit s6 ra bang sé
cac chit so cua n. Chinh vi vay chuong trinh sé chay dwoc voi cac so
n rat lon (co thé dén hang triéu chir so). Pay la mot diem manh cua
ngon ngit ldp trinh Python ma cdc ngon ngit nhu C++, Pascal,..
khong co dworc.
Bai tap 3. Udc chung 16n nhat va bdi chung nho nhét
e Udc chung 1ém nhdt
Thuat toan Euclide:
Ta c6: Néu b = 0 thi (a,b) = a, nguogc lai, thyc hién phép chia
Euclide:
a = bq + r; (a chia cho b dugc thuong 1a g va du r), thi co
(a,b) = (b, 7).
Néur=0thi (a,b) = (b,v) = (b,0) = b,néur # 0, tathay
a < b,b « rvatiép tuc thyc hién phép chia Euclide nhu trén.
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Vidu:a = 9,b = 6.

Phép chia Eucide:a = bq + r UCLN(a, b)
9=6x1+3 9,6) = (6,3)
6 =3x2+0 6,3) = (3,0) = 3

Nhu vay (9, 6) = 3.

e Béi chung nhé nht

Ta co cong thuc tinh bdi chung nho nhat cta hai sb nguyén
duong la.

BCNN(a,b) =

axb
(ab)’

So do thuat toan

gy Y5 Jucin=a
i BCNN = (x* WUCLN
na
r=a%b
a=b
b=r
Chuwong trinh

a = int(input("nhap so nguyen duong a: "))

b = int(input("nhap so nguyen duong b: "))

#tim uoc chung lon nhat theo thuat toan Euclide
X = a

y =b

while b > @:



Chuang 2. Lap trinh Python co ban 69

r = axb
a=>b
b=r
UCLN = a
BCNN = x*y//UCLN

print("UCLN(a, b) bang: ", UCLN)
print("BCNN(a, b) bang: ", BCNN)
Bai tap 4. Kiém tra s6 nguyén to
Y twéng thuit toan:
Ta nhan thiy ring, mot sb ty nhién n khong phai 13 s6 nguyén t6
néu n c6 mot udc khac 1 va n, nghia la n c6 thé phan tich:n = a X b

v6i 2 < a < n. Piéu nay cling suy ra duoc 2 < b < n. Ta gia st
a < b,suyra:

axa<axb=n-2<a<+n
Nhu vay, ta s€ lan luot kiém tra a = 2,3,4,.., [\/ﬁ], néu co gia

tri a thoa min n : a thi két luan n khong phai 13 s6 nguyén td, nguoc
lai, n (n > 1) s& 1a mot s6 nguyén to.

So do thuat toan

Output:
n khong 1a so nguyen to End
Cutput; End
nla songuyen to
- Cutput;
a=a+1 n khong la so nguyen to End
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Chuong trinh
int(input("Nhap so tu nhien n: "))

n =
if(n < 2): print("n khong phai la so nguyen to.")

else:
a =2
NT = True
while a*a <= n:
if n%a ==
NT = False
break
a=a+1
if NT: print("n la so nguyen to.")
else: print("n khong phai la so nguyen to.")

Bai tap 5. S6 hoan hao
Y twéng thuit toan
, Trqng bai nay, ta sé xét (duyét) ‘Eét ca cac sd n € [a; b], voi mdi
sO n, kiém tra xem n c6 phai la mot s6 hoan hao hay khong?
Pé kiém tra n c6 phai 1a sé hoan héo, ta tinh tong cac wdc duong

cua n.

Cich 1. Xéttatcacacsdi = 1,2,..,n, véi mdi i, néu 1a udc cua

n s& cong gié tri i vao tong udc.
So dd thuat toan kiém tra s6 hoan hao (1)

s=0
i=1

Output:
n khong 12 so hoan hao

yes
Output: End
nla so hoan hao
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Chwong trinh
n = int(input("Nhap so tu nhien n: "))
s =20

for i in range(1, n+l):

if n%i == o:
s =5s+1
if s == 2*n: print(n," la so hoan hao")

else: print(n," khong la so hoan hao")

Cich 2. Nhan thiy néu i 1a udc cta n thi s& con = i X j. Nhu
vay, khi biét i, n thi tinh dugc j va j ciing 1a mot udc cua n. Khong
mat tinh tong quét, gid sir i < j, suy rai < +/n. Tir do, ta xét cac gia
trii = 1,2,..,[vVn], voi mdi gia tri i 1a u6c ciia n thi cong i vao tong
wéc va tinh j = n//i,néui # j thi j 1a mot u6c khac va cong j vao

téng woc.
Chwong trinh
n = int(input("Nhap so tu nhien n: "))
s =20

can_bac 2 = int(n**(1/2))

for i in range(1, 1 + can_bac_2):

if n%i ==
s =s+ 1
j=n//1i

if (j!'=1): s =5 + j
if s == 2*n: print(n," la so hoan hao")

else: print(n," khong la so hoan hao")
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So dd thuat toan kiém tra s6 hoan hio (2)

Output:
n khong la so hoan hao

Output: End
nlaso hoan hao

End

% Nhin xét

Trong cach 1, vong lap: for i in range(1, n+1): s€ thuc
hién 1ap n lan.

Trong cach 2, vong lap: for i in range(1, 1 + can_bac_2):
s& thyc hién lap trong vn 1an.

S6 1an 1ap trong cach 1 va cach 2 chénh nhau rat 16n khi n 10n,
chang han, khi n = 1.000.000, thi cach 1 s& I3p 1.000.000 lan va cach
2 s& lap 1.000 lan.

Chuong trinh
a = int(input("Nhap so tu nhien a: "))
b = int(input("Nhap so tu nhien b: "))
for n in range(a, b + 1):
s =20
can_bac_2 = int(n**(1/2))
for i in range(1, 1 + can_bac_2):

if n¥%i == 0:
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S = s+i
j=n//1
if jl=1i:s=5+7
if(s == 2*n):
print(n)

Bai tap 6. S lity thira 2 — 3

Y twéng thuit toin

Ta nhan thy, mot s6 liy thira 2 — 3 ¢6 dang n = 2*3%, vi véy,
khi thuc hién x 1an chia n cho 2 va thuc hién y lan chia n cho 3 thi ta
dugc két qua bang 1. Do do, vadi s6 nguyén duong n bat ki, ta thue hién:

Néu n chia hét cho 2 thi n = n//2, thuc hién cho dén khi n
khong chia hét cho 2.

Néu n chia hét cho 3 thi n = n//3, thyc hién cho dén khi n
khong chia hét cho 3.

Thyc hién xong, néu n bang 1 thi gia tri ban dau 14 s liiy thira 2 — 3.

So d6 thuit toan

Qutput:
n khong phai so luy thua 2-3

End
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Chwong trinh
n = int(input("Nhap so nguyen duong n:"))
a=n
while a%2 == 0: a = a//2
while a%3 == @: a = a//3
if a==1:
print(n, " la so luy thua 2-3")
else:

print(n, " khong

la so luy thua 2-3")
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CHU BE 8. KIEU D LIEU CHUBI

A. KIEN THUC CO BAN

1. Pinh nghia chudi

€

Chudi 1a mot day céc ki tu. Moi ki tu nam trong (ngoac kép)
va ¢’ (ngoic don) déu duoc xem 1a chudi trong Python. Chudi rong 1a
chudi khong c6 ki tw nao.

Vi du vé chudi:

“Day la mot chuoi!”, ‘Day cung la mot chuoi!’.

Céc ki ty trong chudi 1a cac ki tu thuoc bang ma Unicode hodc
bang ma ASCIL Chinh vi vay, chudi trong Python c6 hd trg tiéng Viét.
Ki tu trong chudi dugc danh chi s6 thir tu béat dau béng chi sb 0,1, ..
(theo hudng tir tréi sang phai) va bat dau tir -1, -2, .. (theo hudng tir
phai sang trai).

S ki ty trong chudi duoc goi 1 do dai cua chudi do.

Xét chudi “Tu hoc Python”. Céch danh chi sd cta cac ki tw nhur sau:

T| u h |o]|c Ply|t| h | o]|n

Chi |0l 1 2|3 |4|5|6|7]8|9]|10]11]12

A

0 |-13| 12 |-11|-10|-9|-8|-7|-6|-5|-4| -3 | -2 | -1

Vi du 1. Chuong trinh don gian vé chudi:
strl = "Tu hoc Lap trinh Python"
str2 = 'Tu hoc Lap trinh Python'
print(strl)
print(str2)

& Két qua:

Tu hoc Lap trinh Python
Tu hoc Lap trinh Python
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Vi du 2. Chuong trinh
strl = "Tu hoc 'Lap trinh Python'"
str2 = 'Tu hoc "Lap trinh Python"'
print(stril)
print(str2)

& Két qua:
Tu hoc 'Lap trinh Python’
Tu hoc "Lap trinh Python"

2. Thao tac véi chudi
a) Ham lay do dai
len(bién chuoi)
Vi du 3. Chuong trinh
strl = "abcde"
print("Chuoi: ",strl)
print("Do dai: ",len(strl))
= Két qua:
Chuoi: abcde
Do dai: 5
b) Truy cap dén tirng ki tu trong chudi
bé truy cap dén mot ki tu trong chudi, ta thuc hién:
<bién chudi>[chi sd].
Nhu vay néu dat n 1a d6 dai cua chudi, thi cac chi sd cua ki tu

dugc danh tr 0,1,..,n - 1 (theo hudng tir trai sang phai) va danh chi
s6 tir-1, -2, .., —n (theo hudng tir phai sang trai).
Vi du 4. Chuong trinh:

str = "abc

n = len(str)
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print(str[0]," == ",str[-n])
print(str[1]," == ",str[-n+l1])
print(str[2]," == ",str[-n+2])

print("Tat ca cac ki tu trong chuoi:")

for i in range(n):

print(str[i])
& Két qua:
a == a
b == b
c == ¢

Tat ca cac ki tu trong chuoi:
a
b
C
¢) Ghép chubi (cong chubi) va Lip chubi
% Ghép chubdi

Python cho phép tao chudi méi bang cach ghép cac chudi lai
v6i nhau:

<Chuoi 1> + <Chuoi 2> + .. + <Chuoi n>

Tra vé chudi dugc tao thanh bang cach ghép <Chudi 1>, <Chudi 2>, ..
<Chudi n> theo thir tw lai v6i nhau.

Vi du vé ghép chudi:
“Tu hoc ” + “Lap trinh Python” = “Tu hoc Lap trinh Python”
Vi du 5. Chuong trinh:

strl = "Tu hoc "

str2 = "Lap trinh Python"

str = strl + str2

print(str)
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& Két qua:
Tu hoc Lap trinh Python
% Lip chubi

Dé ghép nhiéu 1an mot chudi lai voi nhau, ngoai cach ghép truc
tiép, Python con cho phép thuc hién ngan gon hon:

<bién chuoi>*<so lan ghép>
<s0 lan ghép>*<bién chuoi>

Vi du 6. Chuong trinh lap chudi:

st = "Python"

strl = st*8

str2 = 8*st

print(stril)

print(str2)
& Két qua:

PythonPythonPythonPythonPythonPythonPythonPython
PythonPythonPythonPythonPythonPythonPythonPython
d) So sanh chudi
Sosénhchuéiduqcthuckﬁ@nbéngcéchlﬁnluqtsosénhcéckiur
tir trai sang phai. Néu gip mot cap ki tu khong bang nhau thi chudi
nao chira ki ty 16n hon sé& 1a chudi 16n hon. Néu mot chudi 1a phan dau
cuia chudi kia thi chudi d6 1a nho hon.
Vi du: “abc” < “abed”; “acbb” > “abeeeeeeee”
Vi du 7. Chuong trinh:

strl "abcXy"

str2 = "aef"
if strl < str2:

print("Xau nho hon: ",stril)
else:

print("Xau lon hon: ",str2)
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& Két qua:
Xau nho hon: abcXy
e) Lay chudi con
Dé 14y chudi con gém cac ki tur lién tiép tir chi s6 a dén chi sb
b —1 (a < b) ta thyc hién:
<bién chuéi>[a: b]
Vi du 8. Chuong trinh:
str = "abcdefg"
st@ 3 = str[0:3]
stl 5 str[1:5]
print("Chuoi con tu chi so @ den 2: ", ste _3)

print("Chuoi con tu chi so 1 den 4: ", stl1 5)
& Két qua:
Chuoi con tu chi so © den 2: abc
Chuoi con tu chi so 1 den 4: bcde
 Chu y
£ Ldya kit d‘éu ciia chudi, <bién chuéi>[: al, tirc la ciing bang
cdu lénh <bién chuoi>[0: a].
& Ldy cdc ki tie tir chi s6 a dén cudi chudi, <bién chudi>[a:].
Nhue viy <bién chudi>[: a] + <bién chuoi>[a:] == <bién chuéi>
& <bién chudi>[:] == <bién chudi>
Vidu 9. Chuong trinh:
str = "abcde"
print("3 ki tu dau: ", str[:3])

print("Cac ki tu tu chi so 3 den cuoi: s
str[3:])

& Két qua:
3 ki tu dau: abc

Cac ki tu tu chi so 3 den cuoi: de
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% Dang tham s6
<bién chuéi>[a: b: c]
Tra vé chudi gdm cac ki tu trong <bién chudi> c6 chi sb:
aa+c,..,a+ tcvdéia + tc < b.
Vi du 10. Chuong trinh:
st = "abcdefgh"

strl = st[0:6:2]
str2 = st[6:0:-1]
print(stri)
print(str2)

& Két qua:
ace
gfedcb

f) Pao ngwoc thir tw chudi
bé dao nguoc thtr tu ciia mot chudi, ta thuc hién:
<bién chudi>[:: —1]
Vi du 11. Chuong trinh:
st = "abcdefg"
strl = st[::-1]
print(stril)
& Két qua:

gfedcba

3. Mét s6 nhan xét

+ Trong Python khong c6 kiéu ki tw nhu nhiéu ngén ngir lap
trinh khic. Mdi ki ty trong Python dugc xem nhu mét chudi co
d6 dai bang 1.
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# Khi khai bao mot bién chudi, ta khdng thé thay doi cac ki tu
trong bién chudi do.
Vi du 12. Chuong trinh 13i vé thay doi ki ty:

=

strl = "abc™
2 stri[@] = "A"

File "Ci\pythom\ST_Chuos.Py", Line 2, in <eodules <
3 print{strl)
+ Dé két ndi chudi véi sd hodc cac kiéu dit lidu khac, ta cd thé
thuc hién ép kiéu nhu sau:
str(bién kiéu so)
Vi du 13. Chuong trinh 131 vé ghép kiéu chudi véi kiéu sb:
1 strl = "So hoc sinh lop 10A la: "

n = 35
3 str2 = strl + n

4  print(str2)

[

Vi du 14. Chuong trinh vé ép kiéu:
strl = "So hoc sinh lop 10A la: "
n =35
str2 = strl + str(n)
print(str2)
& Két qua:

So hoc sinh lop 10A la: 35

B. BAI TAP ON LUYEN
Bai tap 1. Tach ki tu sé va ki tu chir cai
Nhap vao mot chudi g5m cac ki tw s va ki tw chiv cdi La-tinh

thuong ‘a’, ‘b’, .. ‘2’ . Hay tach chudi dwoc nhdp vao thanh hai chudi,

)
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mét chudi chi g&m cac ki tw chit s6, chudi con lai gém cac ki tw chir cdi.
Vidu: “123dffg3d” duoc tach thanh hai chuoi: “1233” va “df fgd”.

Bai tip 2. Chudi ddi ximg

Mét chubi dwoe goi la chudi doi xing néu doc ching ti trdi sang
phdi ciing giong nhw doc tir phdi sang trdi. Vi du: “madam”,“1221” la
cac chuoi doi xieng, chuoi “12334” khong phai la mot chuoi doi xing.

Viét chwong trinh nhdp vao mét chudi va kiém tra xem c6 phdi la
chuoi doi xung hay khong?

Bai tap 3. Nén chudi

Cho mét chudi strl g&m cdc ki ty chir cai La-tinh thwong. Ta thuc
hién nén chudi theo quy tdc sau: véi moét diy cdc ki tir giong nhau lién
tiép, ta sé thay theé day nay bang: <ki tu><so lan xudat hién>.

Vi dy: str1 = “aaabccceddda’; day “aaa”’ thay thé'bang “a3”;
day "cccec” thay thé bang “c4”; didy “ddd” thay thé bing “d3”. Do
vay “aaabccccddda” dwgc nén thanh “a3bc4d3a’.

Chui y: Ta khong nén “aaa” thanh “a2a”,“b” thanh “b1”.

Yéu cau: Cho chudi strl, hdy dwa ra chudi nén duworc.

Bai tap 4. Giai nén chudi

Cho chudi str2 dwoc nén boi chuéi strl theo quy tac trén (bai
tap 3). Hay dwa ra chudi strl.

Bai tip 5. Mat khau

Mot phcfn mém yéu cau dat mat khéu an toan la chudi ki tw cé di
3 loai ki tu:

o Ki ty chit s6: 0, ‘I', .., 9.

o Ki tw La-tinh thuong: ‘a’, ‘b’, .. Z'.

o Ki tw La-tinh hoa: ‘A°, ‘B’, .. ‘Z’

Cho chudi ki tw strl chi g5m cac ki tw thudc 3 loai ki tw trén. Tim
mét chudi con gom cdc ki tw lién tiép cia strl sao cho: C6 thé lam
dwoc mdt khau va co do dai nho nhat. Vi du: strl = “aBBcBIBCcl”,
chudi con c6 thé lam dugc mat khau va cé d¢ dai nhd nhdt la “cB1”.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=2ahUKEwjVk7bZspPhAhWiKqYKHeyZDygQFjACegQIBBAB&url=http%3A%2F%2Fwww.minhkhai.com.vn%2Fstore2%2Findex.aspx%3Fq%3Dview%26isbn%3D9786046831549&usg=AOvVaw09C_fhGNR7ppcacP8OKMpj
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=2ahUKEwjVk7bZspPhAhWiKqYKHeyZDygQFjACegQIBBAB&url=http%3A%2F%2Fwww.minhkhai.com.vn%2Fstore2%2Findex.aspx%3Fq%3Dview%26isbn%3D9786046831549&usg=AOvVaw09C_fhGNR7ppcacP8OKMpj
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C. THUAT TOAN VA HUGNG DAN GIAI

Bai tap 1. Tach ki tu sé va ki tu chir cai

Y twéng thuit toan

Ta sir dung chudi strl dé chira chudi gom cac ki tu sd, chudi
str2 dé chua cac ki ty chir cai La-tinh thuong (ban dau chudi stri,
str2 duogc 1a chudi rong).

Lan luot xét cac ki tu caa chudi nhép vao, khi gap ki tu 1a ki tu $6
thi ghép chiing vao chudi strl, nguoc lai (ki tu La-tinh thuong) thi
ghép chung vao xau str2.

Ki tu u 1a mot ki tu s6 néu: ‘0” <= u <=9,

So do thuat toan

Input: str

str1="
str2=""
i=0;
n=len(str)

Qutput:
Chuoi so: str
Chuoi ki tu: str2

str2 = str2 + strfi]

Chuwong trinh

str = input("Nhap chuoi gom ki tu so va chu cai
latinh: ")

strl = str2 = ""
for u in str:
if '@'<=u <= '9":
strl = strl + u
else:

str2 = str2 + u
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print("Xau gom cac ki tu so: ",stril)

print("Xau gom cac ki tu chu: ",str2)

Bai tap 2. Chudi d6i xtimg

Y twéng thuit toan

Xét chudi str = strystr,..str,_; véin 1a do dai caa chudi.

Nhan thdy, chudi str 1a chudi di xing néu str; = str,_;_; v6i
i=012,..,-.

2

Do viy, ta s& kiém tra cac cap ki tu str; va str,_;_; v6ii=0,1, .., g

Néu c6 mot chi sé | ma str; khic str,,_;_; thi chudi str khong
phai la chudi doi xtng.

Néu str; bang str,_;_, véimoi i =0, 1, .., g thi chudi str 1a
chudi d6i xtmg.

So dd thuit toan

Input: str

i

i=0
n=lenstr)

Output:
str la chuoi doi xung. End

Output:
str khong la chuoi doi xung.

End

i=i+1
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Chuwong trinh
str = input("Nhap chuoi, kiem tra doi xung:")
n = len(str) #tlay do dai chuoi
dx = True #danh dau trang thai

for i in range(n//2):
if str[i] != str[n-i-1]:
dx = False #xac nhan lai trang thai
break
if dx == True:
print("Chuoi doi xung")
else:
print("Khong phai la chuoi doi xung")
Mot loi gidi dep!

Vi n chin, ta chia chudi str thanh hai chudi c6 d6 dai bang nhau
tuong ung la strl va str2.

Vi n 1¢, strl 1a chudi bén trai phan tir chinh giira, str2 1a chudi
bén phai phén tir chinh gitra.

Khi d6 str 1a chudi di xtng néu str1 bang chudi dao ngugc cua
str2.

Chwong trinh

str = input("Nhap chuoi, kiem tra doi xung: ")

n = Len(str)

strl = str[:(n//2)]
str2 = str[(n+l)//2:]
str2 = str2[::-1]

if strl == str2:
print("chuoi doi xung")
else:

print("chuoi khong doi xung")



86 DUGNG VAO LAP TRINH PYTHON

Bai tip 3. Nén chudi

Y twéng thuit toan

Dit n = len(str1). Chudi két qua st bang rong.

Duyét cac ki tu ctia chudi, tir ki tu str1[0] d&én stri[n — 1]. Qua
trinh duyét, ta s& tim duoc diy cac ki ty lién tiép bang nhau. Ung véi
mdi ddy cac ki tu lién tiép bang nhau, ta nén ching theo yéu cau dé
bai va thém vao chudi két qua st.

Vi tri i 13 vi tri két thuc mot day cac ki tu lién tiép bang nhau néu
stri[i] ! = stri[i + 1] va khi d6 vi tri bat ddu mot day ki tu lién tiép
méila i+ 1. Chay 14, triu truong hop ngoai l¢dolai = n- 1 (1a vi tri
cudi cung trong chudi). Bé khic phuc diéu nay, ta sir dung ki thuat cim
canh, thém vao cudi chudi mot ki ty khac stri[n — 1], chang han
ki tu ‘0°. Day céc ki tu lién tiép bﬁng nhau két thic tai vi tri i dugc nén
thanh str1[i] + str(a) v6i a (a > 1) 1a s6 ki tu trong day lién tiép do.

Chuong trinh
strl = input("Nhap xau de nen:")
st = "" #chuoi ket qua, ban dau rong
a=1 #so ki tu trong day ki tu
lien tiep

n = len(strl)
strl = strl + '0Q’ #cam canh ki tu ‘@’
for i in range(n):
if strl[i] == stril[i+l1]:
a=a+1

elif a == 1: #tket thuc day ki tu lien tiep
bang nhau

st = st + stril[i];

else:

st = st + stri[i]+ str(a)

a=1

print("Chuoi nen: ",st)
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So dd thuit toan

Input; stri

n=len(stri})
st=""

a=1

strl =str1 +°0
i=0

st =st+ stri[i]

st = st + strl[i] + str(a)

a=1

!

Bai tap 4. Giai nén chudi
Y twéng thuit toan

Dit n = len(str2), chudi két qua str1 = .

Nhén thdy, mdi doan lién tiép cac ki ty gidbng nhau dugc nén
thanh dang:

<ki tw><sé lan xudt hién>.
Vidu: al2 — alakitu, s6 1an xuit hién 12.

Dat <ki tw> = ch, <sé lan xudt hién> = a. Ta di tim ch va a, khi
d6 day cac ki tu lién tiép giéng nhau 1a: ch * a.

bé thyc hién diéu nay, ta duyét 1an luot cac ki ty trong chudi (tur
chi s6 n — 1 vé chi s6 0) va str dung chudi: so_ chira cac ki tu s6 cua
<s6 lan xuat hién>. Ban dau so_ 1a chudi rong.

Véi mbi ki tu str2[i]:

Néu str2[i] la ki tw sO thi: so_ = str2[i] + so_
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Néu str2[i] 12 ki tu chir cai thi cap nhat chudi strl.
- Néu so_lardng thi strl = str2[i] + strl.
- Néu so_ khac rdng thi:
a = (int) so_
strl = str2[i] xa + strl
so_ ="

Chuwong trinh

str2 = input("Nhap xau de giai nen:")

strl = ""

so_ = ""

n = Len(str2)
i=n-1

while i >= 0:
if "e" <= str2[i] <= "9":

so_ = str2[i] + so_

strl = str2[i] + strl
else:

strl = str2[i]*int(so_) + strl
so_ = ""
i=1-1

print("Chuoi duoc nen: ",strl)



Chuang 2. Lap trinh Python co ban 89

So dd thuit toan

Input; str2

n =len(strz)
a1 =
i=n-1
s =™

a=(int) so_
str1 = str2[i*a + stri
s0_=""

Bai tap 5. Mat khau

Y tuwdng thuit toan

DPitn = len(strl). Lan lugt duyét qua cac ki ty tir chi s6 0 dén
chi s6 n- 1. Tai mdi chi s6 i, tim cac chi s index hoa,
index_thuong, index_so tuong tmg 13 chi s6 cua ki ty hoa, ki tir
thuong, ki tw s6 gan stri[i] nhat. Chu ¥ 1, cac chi sé index_hoa,
index_thuong, index_so nho hon hoac béng i. Ban diu céc chi s
nay dugc khdi tao bang -1. Khi d6, diy cac ki tu lién tiép ngan nhat
két thuc tai str1[i] c6 thé lam duoc mat khau 1a stri[t]..str1[i], véi
t = min(index_hoa, index_thuong, index_so) vat # —1.

Ta s& tim dugc ddy stri[t]..str1[i] ngin nhat khi duyét hét cac
gia tri 1.

Viéc tim cac chi s6 index_hoa, index_thuong, index_so s&
duogc thuc hién khi tai m&i vi tri chi s i:
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Néu str1[i] 12 ki tu hoa thi index_hoa = i;

Néu str1[i] 12 ki tu thudng thi index_thuong = i;
Néu strifi]lakity sb thi index_so = i;

Pua ra chudi con ngin nhit 1am mét khiu?

bé dua ra chuoi con lam mat khau, can tim d¢ dai ngan nhat

(gia sir 12 a) va chi s6 ciia ki ty dau tién (gia sir 14 b). Chudi can tim 13
strl[b:b + a].

So dd thuit toan

Input: stri

n=len(stri})
index_hoa =-1
index_thuong = -1
index_so = -1
i=0

a=n

index_so=i

Output: index_thuong =i
Chuoi mat khau:
stri[b: b+a]

index_hoa =i

‘t = min{index_hoa, index_thuong, index_so) ‘

V&S Ih=t
azi-t+1

(-1=t)and (i-t+1=a)?

Chuwong trinh

strl = input("Nhap chuoi strl de tim chuoi mat
khau: ")

n = Len(strl)
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index_hoa = index_thuong = index_so = -1
a=n
for i in range(n):
if '@’ <= stri[i] <= '9":
index_so = 1
elif 'a' <= stri[i] <= 'z':
index_thuong = i
else:
index_hoa = i
t = min(index_so, index_thuong, index_hoa)
if -1 <tandi-t+ 1< a:
b=t

a i-t+1

print("Chuoi mat khau: ",stri[b:b+a])
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CHU BE 9. MOT SO THAO TAC TREN CHUGI

A. KIEN THUC CO BAN
1. Tach chudi
+ Phuong thuc: <bién chudi>.split()

Téach chudi thanh danh sach cac chudi con ma ki ty phan tach 1a
c4c ki ty tring (white space).

Vi du 1. chuong trinh:
strl = "Tu hoc lap trinh Python"
L = strl.split()
print("Chuoi duoc tach thanh:")
print(L)
& Két qua:
Chuoi duoc tach thanh:
['Tu', 'hoc', 'lap', 'trinh', 'Python']
% Mot s6 dang c6 tham sb

Ki ty phan tach mic dinh 13 ki ty trdng, Python cho phép ngudi
lap trinh thay d6i ki tw phén tach nay

a) Tham sb ki tw phan tich
<bién chudi>.split(<ki tw phin tich>)

Vi du 2. Chuong trinh:
strl = "Tu hoc lap trinh, Python"
L = strl.split(","
print("Chuoi duoc tach thanh:")
print(L)

& Két qua:
Chuoi duoc tach thanh:
['Tu hoc lap trinh', ' Python']
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b) Tham s6 vé sé chudi téi da dwoc tach
<bién chuoi>.split(<ki nr phdan tich>, <sé6 chudi toi da dwoc
tach>)

Vi du 3. Chuong trinh
strl = "Tu#hoc#lap#trinh#Python"
L = stri.split("#", 2)
print("Chuoi duoc tach thanh:")
print(L)

& Két qua:
Chuoi duoc tach thanh:
['Tu', "hoc', 'lap#trinh#Python’]

Ta nhan thay, két qua dugc tach ra lam 2 chudi con va chudi phan
con lai.

@ Chu y
Tham s6 mdc dinh la -1, nghia la tach tdt ca.
Vi du 4. Chuong trinh
strl = "Tu#hoc#lap#trinh#Python"
L = strl.split("#", -1)
print("Chuoi duoc tach thanh:")
print(L)
& Két qua:
Chuoi duoc tach thanh:
['Tu', 'hoc', 'lap', 'trinh', 'Python’]
2. Chuyén ddi ki ty hoa, ki ty thudng

+ Phuong thtc: <bién chuéi>.upper ()

Tra vé chudi sau khi chuyén ddi cac ki tu trong chudi thanh ki
tu hoa.
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+ Phuong thuc: <bién chuéi>.1lower ()

Tra vé chudi sau khi chuyén ddi cac ki tu trong chudi thanh ki
tu thuong.

Vi du 5. Chuong trinh:
st = "abCDel123"
st_hoa = st.upper()
st_thuong = st.lower()
print("Chuoi hoa: ",st _hoa)
print("Chuoi thuong: ",st_thuong)
& Két qua:
Chuoi hoa: ABCDE123
Chuoi thuong: abcdel23
+ Phuong thuc: <bién chuéi>.capitalize()

Tra vé chudi sau khi chuyén d6i ki ty dau tién trong chudi thanh
ki tu hoa.

Vi du 6. Chuong trinh:
strl = "tu hoc lap trinh python™
st = strl.capitalize()
print(st)
& Két qua:
Tu hoc lap trinh python
+ Phuong thuc: <bién chuéi>title()

Tra vé chuodi sau khi chuyén do6i cac ki tu dau tién cua cac tur
thanh ki ty hoa.

Vi du 7. Chuong trinh:
strl = "Tu hoc lap trinh python"
st = stril.title()
print(st)
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& Két qua:
Tu Hoc Lap Trinh Python
+ Phuong thirc: <bién chuéi>.swapcase()

Tra vé chudi sau khi chuyén cac ki tu hoa thanh ki tuy thuong, ki
tu thuong thanh ki tu hoa.

Vi du 8. Chuong trinh:
strl = "Tu Hoc Lap Trinh Python"
st = strl.swapcase()
print(st)
& Két qua:
tU hOC 1AP tRINH pYTHON
% Chu y
Sau thi thyre hién cac phwong thic: strl.upper(), strl.lower(),
strl.capitalize(), stri.title(), strl.swapcase() thi chuo6i strl van
khong thay doi.
3. Phép toan in
Phép toan: strl in s‘t tra vé True néu strl 1a chudi con cua st;
nguoc lai, phép todn trd ve gia tri False.
Vi du 9. Chuong trinh:
strl = "ab"
st = "abl2ab"
if strl in st: print("La chuoi con")
else: print("Khong la chuoi con")
& Két qua:

La chuoi con
4. Phuong thiic dém s& lan xuat hign

& Phuong thiic <bién chuéi>.count(strl)

Tra vé s6 1an xudt hién cta chudi strl trong <bién chudi>.
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Vi du 10. Chuong trinh:
strl = "ab"
st = "abl2ab"
n = st.count(strl)

print("So lan xuat hien: ", n)
& Két qua:
So lan xuat hien: 2
% Tham s6 v6i phwong thire count ()
& Phuong thitc <bién chuéi>.count(strl, i) tra vé sb lan xuit
hién cua chuoi strl trong <bién chuoi> tinh tir chi so i.
+ Phuong thic <bién chuébi>.count(strl, i, j)
Tra vé sb lan xuét hién cua chudi strl trong <bién chudi> tinh tir
chi s6 i dénchisoj- 1.
Vi du 11. Chuong trinh:
strl = "ab"
st = "abl2abab"
n = st.count(strl, 1)
m = st.count(strl, 1, 6)

print("So lan xuat hien: ",n)

print("So lan xuat hien: ",m)
& Két qua:
So lan xuat hien: 2

So lan xuat hien: 1

5. Phuong thic tim kiém
+ Phuong thitc <bién chudi>.find(str1)

Tra vé vi tri chi s6 dau tién ma chudi strl xuét hién trong
<bién chuéi>. Néu strl khong xuat hién trong <bién chudi> thi két
qua tra vé 1a -1.
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Vi du 12. Chuong trinh

strl = "ab"
str2 = "abc"
st = "acabab"

print("vi tri dau tien strl trong st:
",st.find(strl))
print("vi tri dau tien str2 trong st:
",st.find(str2))
& Két qua:
Vi tri dau tien strl trong st: 2
Vi tri dau tien str2 trong st: -1
% Tham s6 v6i phwong thirc find()
+ Phuong thic <bién chuéi>Ffind(strl,i) tra vi tri chi sé dau
tién ma chudi str1 xuét hién trong <bién chudi> tinh tir chi sd i.
+ Phuong thic <bién chuéi>find(strl,i, j) tra vi tri chi sd
dau tién ma chudi strl xuat hién trong <bién chuoi> tinh tir
chisd i dén chisd j- 1.
Vi du 13. Chuong trinh
strl = "ab"
"ababab"
print("Vvi tri dau tien: ",st.find(strl,1))

st

print("vi tri dau tien: ",st.find(strl,1,3))
& Két qua:
Vi tri dau tien: 2
Vi tri dau tien: -1
% Chu y
Phurong thirc st.index(strl) ciing tra vé vi tri chi sé dau tién
ciia chudi strl xudt hién trong st, nhung khi strl khong xudt hién
trong st thi chirong trinh sé bdo loi.
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6. Phuong thiic thay thé
+ Phuong thic <bién chudi>.replace(str_old, str_new)

Tra vé chudi dugc tao thanh bang cach thay thé tit ca cac chudi
con str_old bang chudi str_new trong <bién chudi>.

Vi du 14. Chuong trinh

st = "aaabaa"
strl = st.replace("aa","AA")
print(st)
print(stril)
& Két qua:
aaabaa
AAabAA

% Tham s6 v6i phwong thire replace()

+ Phuong thic <bién chudi>replace(str_old, str_new,
num_max)

Tra vé mot chudi duge tao thanh bfmg cach thay thé tat ca cac
chudi con str_old bang chudi str_new nhung sb lan thay thé nhiéu
nhét 12 num_max. Viéc thay thé s& thuc hién 1an luot ddi voi cic chudi
con tur trai sang phai.

Vi du 15. Chuong trinh:

st = "aaaaaabb"
strl = st.replace("aa","AA",2)
print(strl)

& Két qua:

AAAAaabb

7. Phuong thiic xéa cac ki tu 6 bén trai, bén phai chubi
+ Phuong thic <bién chudi>1strip()

Tra vé mot chudi duge tao thanh béng cach xoa tat ca cac ki tu
trang (white space) ¢ bén trai <bién chuoi>.
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Vi du 16. Chuong trinh:
st = " aaAbb"
strl = st.strip()
print(stril)
& Két qua:
aaAbb
+ Phuong thiic <bién chuéi>.rstrip()
Tra vé mot chudi duoc tao thanh bang cach xoa tat ca cac ki tu
trang & bén phai <bién chuoi>.
Vidu 17. Chuong trinh:
st = "aaAbb "
strl = st.strip()
print(strl)
& Két qua:
aaAbb
& Phuong thitc <bién chudi>.strip()
Tra vé mot chudi dugc tao thanh béng cach xoa tat ca cac ki tu
trang & ca bén trai va bén phai <bién chuoi>.
Vi du 18. Chuong trinh:
st =" aaAbb "
strl = st.strip()
print(strl)
& Két qua:
aaAbb
% Tham s6 v6i phuong thirc 1strip(), rstrip(), strip()
+ Phuong thic <bién chuéi>.1strip([Cdc ki tir])

Tra vé chudi duoc tao thanh bé‘mg cach x6a cac ki ty thudc tap
[Cdc ki tr] nam lién k& bén trai <bién chudi>.
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+ Phuong thic <bién chudi>.rstrip([Cdc ki ti])

Tra vé chudi duge tao thanh béng cach xoa cac ki ty thude tap
[Cdc ki tr] ndm lién k& bén phai <bién chudi>.

+ Phuong thic <bién chudi>.strip([Cdc ki tr])

Tra vé chudi duoc tao thanh béng cach x6a cac ki tu thudc tap
[Cdc ki tr] ndm lién k& bén trai hodc bén phai <bién chudi>.

Vi du 19. Chuong trinh

st = "aaACCbab"
st.lstrip("aAb")
st.rstrip("aAb")
strl = st.strip("aAb")

stL

stR

print(stL)

print(stR)

print(strl)
& Két qua:

CCbab

aaACC

CC

8. Can chinh chubi
+ Phuong thic <bién chuéi>.1just(width)

‘ Tra vé mot c,hu(:)i c6 do dai width béng cach thém cac ki tu tréng
ve bén phai <bién chuoi>. Noi cach khac, phuong thic tao ra mot
chudi d6 dai width, trong d6 <bién chudi> duge can bén trai, cac ki tur
trang dugc thém vé bén phai.

Vi du 20. Chuong trinh:

st = "abcd"
strl = st.ljust(8)
str2 = strl + "abcd"

print(str2)
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& Két qua:
abcd abcd
+ Phuong thic <bién chudi>.rjust(width)
Tra ve mot chudi c6 do dai width b;ﬁng cach thém cac ki tw
trang vé bén trai <bién chudi>.
Vi du 21. Chuong trinh:
st = "abcd"
strl = st.rjust(8)

print(stril)
print(str2)
& Két qua:
abcd
+ Phuong thic <bién chudi>.center(width)

Tra vé chudi co d6 dai width bang cach thém cac ki ty trang vao
ca hai bén (trai, phai) sao cho <bién chuéi> duge cin & chinh giira.

Vi du 22. Chuong trinh:

st = "abcd"
strl = st.center(8)
str2 = "-------- "
print(strl)
print(str2)

& Két qua:

abcd
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< Tham s6 véi phwong thire 1just(), rjust(), center()

O trén, cac phuong thic 1just(), rjust(), center() su
dung tham sd mic dinh 1a ki ty trdng. Cac phuong thic nay co thé sir
dungthanlsélécéckiurkhéckiurnéng

<bién chudi>.1just(width, [Ki tw thém vdo))
<bién chuéi>.rjust(width, [Ki tu thém vao])
<bién chuéi>.center(width, [K7 tir thém vao))
Vi du 23. Chuong trinh:
st = "abcd"

strL = st.ljust(8,"-")

strR

st.rjust(8,"+")
st.center(8,"#")
print(strL)

print(strR)

print(strQC)

strcC

& Két qua:
abcd----
++++abcd
##tabcd##
% Chu y
Python con cung cdp mét phwong thire thém cdc ki tie ‘0 vao bén
trai. Biéu nay hay gap khi thuc hién voi cac chuoi la cdc ki tu so.
Phirong thirc <bién chudi>.zfill(width)
’ Thivéchuéfc?cﬁid?iMﬁdﬂWbdngcﬁchthénzvdocdckinfch&
50 0 vao bén trdi <bién chuoi>.
Vi du 24. Chuong trinh
st = "1234"
st.zfill(10)
print(stril)

strl
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& Két qua:

00001234

9. Mot s6 phuong thic is_
+ Phuong thuc <bién chudi>isdigit()
Tra vé gia tri True néu <bién chudi> chi chtra cac ki tu chit sd,
nguoc lai tra vé gia tri False.
Vi du 25. Chuong trinh:
strl = "1234"
str2 = "123a"
print(stril.isdigit())
print(str2.1isdigit())
& Két qua:
True
False
& Phuong thirc <bién chuéi>.isspace()
Tra vé gia tri True néu <bién chuoi> chi chira cac ki tu tréng,
nguoc lai tra vé gia tri False.
Vi du 26. Chuong trinh:
strl = " "
str2 = "123a "
print(stril.isspace())
print(str2.1isspace())
& Két qua:
True
False
& Phuong thirc <bién chuéi>.islower ()
Tra vé gia tr1 True néu <bién chudi> chi chia cac ki tu chir
thuong, nguoc lai tra vé gia tri False.
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Vi du 27. Chuong trinh

strl "1234ab"

str2 = "123aB"
print(strl.islower())
print(str2.islower())

& Két qua:
True
False

+ Phuong thic <bién chuéi>.isupper()

Tra vé gia tri True néu <bién chudi> chi chira céc ki ty chir hoa,

nguoc lai tra vé gia tri False.
Vi du 28. Chuong trinh:
strl = "1234AB"

str2 "123aB"

print(stril.isupper())
print(str2.1isupper())
& Két qua:
True
False
+ Phuong thic <bién chuéi>.isalpha()
Tra vé gia tri True néu <bién chudi> chi chira cac ki tu thudc ‘a’,
‘b’,.., ‘2’5 ‘A’, ‘B’, .. ‘Z°, nguoc lai trd vé gia tri False.
Vi du 29. Chuong trinh:

stril "abcABC"

str2 "aBC123"

print(strl.isalpha())
print(str2.isalpha())
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& Két qua:
True
False
+ Phuong thirc <bién chuéi>.istitle()
Tra vé gia tri True néu <bién chudi> co cac tir déu chir cai dau la
chir hoa, nguoc lai tra vé gia tri False.
Vi du 30. Chuong trinh
strl = "Tu Hoc Python"
str2 = "tu Hoc python"
print(stril.istitle())
print(str2.istitle())
& Két qua:
True

False

10. Ham max, min trén chubi

+ Ham max(<bién chuéi>)

Tra vé ki ty 16n nhét trong <bién chudi>.

+ Ham min(<bién chudi>)

Tra vé ki ty nho nhét trong <bién chudi>.

Vi du 31. Chuong trinh:
strl = "abcd"
print(min(strl))
print(max(strl))

& Két qua:
a

d
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11. Ham eval() cho biéu thiic toan hoc
Python cung cdp mot ham rat manh cho phép tinh gia tri cia cac
biéu thirc toan hoc dung. P6 12 ham eval().

Ham eval(stri) tra vé gia tri cua biéu thirc toan hoc ding
duoc viét dudi dang chudi stril.

Vi du 32. Chuong trinh:
strl = "1+2+3"

print(eval(strl))
a = 10
b =20

str2 = "1 + 2*(a+b)"
print(eval(str2))
& Két qua:
6
61

B. BAI TAP ON LUYEN

Bai tap 1. Tir trong chudi

Cho chudi strl. Ta goi mét tir trong chudi la day cdc ki tw lién
tiép (khdc ki tw trang va ddau phdy) va dwoc phdn cdch béi cdc ki tie
trang hodc ddu phdy. Vi du: strl = “Tu hoc, lap, trinh Python”, gdm
nam tu “Tu”, “hoc”, “lap”, “trinh”, “Python”. Pwa ra danh sach cac
tir trong chudi, moi tir ghi trén mét dong.

Bai tip 2. Tong cac chit sb trong chudi

Cho chudi strl gom cdc ki tw chit s6 va ki tw chiv cdi La-tinh.
Tinh tong cdc chit sé trong chudi strl. Vi duy: Strl = “123abc4”,
tong cdc chir sé6 bang 1+ 2 + 3 + 4 =10.

Bai tip 3. Chudi hoan vi

Hai chuéi strl, str2 ¢é cung do dai dwoc goi la hai chudi hodn
vjcdanhaunéucéthédﬁichgcdckintﬂvngc%ugisnﬂiﬂgﬁéthdnh
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chuéi str2. Cho hai chuéi strl, str2, kiém tra xem cé phai la hai
chuéi hodn vi ciia nhau khéng?

Bai tap 4. Dat phép toan

Cho chudi ki tw c6 dang A = B. Trong dé A va B la hai chudi chi
chira cde ki tw chit so, tike la A, B la hai s6 nguyén. Hay chén mot ki tie
‘+’vao giita cac chir $6 ctia A va mét ki tw “+’ va gitra cdac ki tw cua B
dé dwoc mét biéu thire todn hoc dung co dang: C + D = E + F va dua
biéu thirc nay ra man hinh.

Vi du: Biéu thirc A =B ¢6 dang: 111 = 120.

Ta cé thé dat cdc ki tw “+° dé duwoc biéu thirc todn hoc ding la:
11+1=12+0.

Nhén thdy, cé thé khéong c6 cach dat ki tw “+’ dé dwoc biéu thirc
todn hoc ding trong nhiéu biéu thirc dang A = B. Vi truong hop nay,
thong bao “Khong co cach dat”.

Bai tap 5. Mat ma Caesar

Trong mdt ma hoc, mat ma Caesar, con goi la mdt ma dich
chuyén, la mét trong nhitng mdt md don gidn va dwoc biét dén nhiéu
nhat. Mdt méa Caesar la mét dang cua mat ma thay thé, trong do moi
ky tw trong van ban dwoc thay thé bang mét ky tir cach né mét dogn
khéng doi d trong bang chit cdi d@é tao thanh van ban ma héa. Vi du,
Néu xét bang chir cdi dé viét van ban la: ‘A’, ‘B’, *C’, .. “Z°, 6 dich
chuyén lad = 2. Khi dé ki tw A’ dwpc md hoa thanh ki tw ‘C’; ki tw
‘B’ dwoc ma hoa thanh ‘D’, .., ki tw ‘X’ mad hoa thanh *Z’, ki tw 'Y’ ma
héa thanh “A’, ki tw *Z" ma hoa thanh ‘B’. Gia tri d dwoc goi la khoa,
khi biét khéa d, thi tir van ban ma héa, ta cé thé tim ra dwoc vin ban
goc ban dau bang cdach dich chuyén theo hwdng nguoe lai dén ki tw
cach mot doan d.

Phwong phdp dwoc dat tén theo Caesar - vi hodang dé da sir dung
no thwong xuyén trong cong viéc.

Yéu cau: Cho van ban dudi dang mot chudi stril gém cac ki tu thudc
‘A, ‘B, ‘C’, .. ‘2. Hay dua ra chudi md héa theo mé Caesar véi dg dich
chuyénlad (0 < d < 26).Vidu: str1 =“HELLOWOLRD”,d = 2,
ta c6 van ban ma hoa la: “JGNNQYQNTF”.
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C. THUAT TOAN VA HUGNG DAN GIAl

Bai tap 1. T trong chudi

Y twéng thuit toan

St dung cau @chtédlstrl.split(' ')dé tach chudi strl
thanh nhiing chuoi con khong chira ki tu trong.

Vi mdi cl}uf)i con vira dugc tich duoc, ta lai sir dung 1énh tach
split("', ") d¢ tach thanh cac chudi con nho hon khong chira ki ty dau
phay. Cac chuoi con cudi cung nhan dugc la cac tir trong chudi ban dau

Chwong trinh

strl = "Tu hoc, lap,trinh Python"
#1istl la danh sach cac chuoi con khong chua ki

tu trong
listl = stri.split(' ')
list2 = []

for x in listl:
list2 = list2 + x.split(',")
print("Cac tu trong chuoi:")
for x in list2:
if x 1= "":
print(x)
Bai tip 2. Tong cac chit sb trong chudi
Y twdng thuit toan
Duyét qua céq ki ty trong chu(:’)i, néu la ki tu chit s6 thi chuyén ki
tu d6 thanh ki tu s0 va cdng ki tu s6 nay vao tong.
Dé kiém tra mot ki tu x 1a ki tu s6 ta ¢ thé thuc hién:
'@' <= x and x <= '9' hoac x.isdigit()
Chuong trinh
strl = "123bc127dd"
s =0
for x in stri:
if x.isdigit(): #co the dung '@' <= x and x
<= '9’
s = s + int(x)

print(s)
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Bai tip 3. Chudi hoan vi

Y twéng thuit toan

Sap xép cac ki ty trong chudi strl theo thir ty ting dan.

Sép xép cac ki tu trong chudi str2 theo thir ti ting dan.

Néu hai chudi sau khi sip xép bang nhau thi hai chudi ban dau 1a
hai chuoi hoan vi, ngugc lai, hai chudi ban dau 1a hai chuoi khong
phai hoan vi ctia nhau.

Chuong trinh
strl = "abcc"
str2 = "ccba"
strl = ''.join(sorted(strl))
str2 = ''.join(sorted(str2))

if strl == str2:
print("Hai chuoi la hoan vi cua nhau")
else:
print("Hai chuoi khong la hoan vi cua nhau")
% Chay
+ Ham sorted(<str>)

Sdp xép cdc ki tir trong chudi <str> theo thir tw tang dan, nhung

ket qua tra vé la m¢ot danh séch.
£ Phuong thirc <str>.join(<trl>)

Trd vé mét chu(3~1; bang cdach ghép chuofz' <str> vdi cdc phin ‘n’r cua
<strl>. <strl> co thé la mgt chuol, co thé la mgt danh sach gom cac
phan ti# 1a chudi, hay 1& mét tap hop céc phan tir ciia n6 la cac chudi.

Bai tap 4. bat phép toan

Y twéng thuit toan

Xét hai chudi gom cac ki tu chit s A va B.

Dit n = len(4), nhu vay chudi A gom cac ki tu:
A[0],A[1],..,A[n —1].

Dit m = len(B), nhu vay chudi B gom cac ki tw
B[0],B[1],..,B[m —1].
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Thuce hién duyét t’ét ca céc vj tri dat dau cong trong chudi A va B
tuong (tng vai duyét tat ca cac cap chi so (i, j):

Dit phép toan ‘+> ké trudc vi tri A[i] (voi i = 1,2,..,n- 1)
trong chudi A.

Pit phép toan “+° ké trude vi tri B[j] (véij = 1,2,..,m — 1)
trong chudi B.

Khi do:

Chudi A duoc chia thanh hai chudi: al. = A[:i]vaaR = A[i:].

Chudi B dugc chia thanh hai chudi: bL. = B[:j]va bR = BJ[j].

Néu int(al) + int(aR) == int(bL) + int(bR) thi ta c6 mot
cach dat dau phép toan ‘+’ théa man.

Chwong trinh
str = "303=600"
i = str.find('=")
A = str[:1i]
B = str[(i+l):]
n = len(A)
m = len(B)
dem = 0@ #dem so cach dat

for i in range(1,n):

for j in range(1,m):

aL = A[:1i]
aR = A[i:]
bL = B[:7]
bR = B[j:]

if int(alL) + int(aR) == int(bL) + int(bR):
dem = dem + 1
print(aL,'+',aR, '=",bL,'+",bR)
if dem ==
print("Khong co canh dat")
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Bai tap 5. Mat ma Caesar
Y twéng thuit toan
Tao mot chudi mau:
STR = "ABCDEFGHIJKLMNOPQRSTUVWXYZABCDEFGHIJKLMNO
PQRSTUVWXYZ" duoc tao bai 2 1an chudi gom céc ki tu tir ‘A’ dén “Z°.
Khi d6 v6i moi ki tu STR[i] s& dwoc ma hda thanh ki tu STR[i + d]
voi (i = 0,1,..,25).
Ma hoéa van ban:
Xét 1an luot tung Ki tu trong vin ban can mé hoa.
Véi mot ki tu ch, tatinhi = STR. find(ch), nghiala STR[i] == ch.
Do vay ki tu ch s€ dugc ma hda thanh ki tw STR[i + d].
Chwong trinh
STR = ""
for i in range(26):
STR = STR + chr(ord('A")+1)
STR = STR*2
d=2
chuoi_goc = "HELLOWOLRD"
chuoi_ma = ""
for x in chuoi_goc:
i = STR.find(x)
chuoi ma = chuoi_ma + STR[i+d]
print("Chuoi duoc ma la:")
print(chuoi_ma)
< Chuy
pé tao Xau mau STR nhu t?rén, ta cé thé gd truc tiép vao chirong
trinh nguon. Ngoai ra, ta co thé si dung hai ham sau va cac cau Iénh
nhuw trong chuwong trinh.
+ Ham ord(ch)
Tra vé ma cua ki tw ch trong bang ma ASCII.
+ Ham chr(h)

Tra vé ki tw trong bang md ASCII c6 md bang h.
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CHU BE 10. KIEU DU LIEU DANH SACH - LIST

A. KIEN THUC CO BAN

Trong phan nay, ta s& 1am quen v&i mot trong nhimg kiéu dir liéu
cuc ki manh cua Python d6 1a danh sach (list).

1. Khai béo kiéu dif liéu danh sach

Danh sach 1a mot tip hop cac phan tir. Vi du, danh sach chir céi,
mau sic, mon hoc... Dé khai b4o mot danh séch, ta str dung ci phép
nhu sau:

<bién danh sach> = [phan tir 0, phan ti# 1, ..., phan tir n — 1]

Cac phﬁn tor trong danh sach dugc liét ké trong cap dau ngoac
vudng [] va phan cach nhau boi dau phay

Vi du 1. Mot s6 khai bao:

listl = []

@ khai bio mot danh sach rong.

list2 = ['Toan', 'Ly', 'Hoa', 'Sinh', 'Tin']
@ khai bao mot danh sach gdbm 5 phan tu.

list3 = [1, 2, 3, 4, 5, 'Toan', 'Ly', 'Hoa']

& khai bao mot danh sach gdm 8 phan tu.

Céc phan tir trong danh sach dugc danh chi sé bat dau tir chi s6
0,1, ... (tr trai sang phai) va —1, —2, .. (tr phéi sang trai). Cach danh chi
sO nay giong nhu trong danh chi so cac ki tu trong ki€u dir liéu chuoi.

Vi du 2. Chuong trinh:

listl = ['Toan', 'Ly', 'Hoa', 'Sinh', 'Tin']
print("list1 : ", Llist1)

print("listi[e@]: ",list1[0])
print("listi[1]: ",Llist1[1])
print("list1[-1]: ",listi[-1])
print("list1[-2]: ",list1[-2])
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& Két qua:
list1 : ['Toan', 'Ly', 'Hoa', 'Sinh', 'Tin']
listl[@]: Toan
listi[1]: Ly
listl[-1]: Tin
listi[-2]: Sinh

2. Lay s0 phan ti trong danh sach
Ham Len(<bién danh sdch>)
Tra vé s6 luong phan tir trong <bién danh séch>.
Vi du 3. Chuong trinh
listl = ['Toan', 'Ly', 'Hoa', 'Sinh', 'Tin']
print("So phan tu: ",len(listl))
& Két qua:

So phan tu: 5

3. Truy cap dén cac phan ti trong danh sach
<bién danh sach> [chi so]
Truy cép t6i phan tir co [chi so] trong <bién danh sdch>.
Vi du 4. Chuong trinh:
listl = [1, 2, 3]
n = Llen(listl)
for i in range(n):
print(listi[i])
& Két qua:
1
2
3
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% Chu y
& Néu truy cdp vdo chi sé khéng ton tai trong danh séch thi trinh
théng dich sé bdo 16i IndexError: list index out of range.
& Dé dua ra tdt cd cac phcfn tir ciia danh sdch, ta ¢é thé thuc hién:
listl = [1, 2, 3]
for x in listl:
print(x)
& Cac phan ti trong danh sach c6 thé thay d6i dugc bang cach:

<bien danh sach>[chi so] = <gid tri moi>.

4. Lay cac phan ti lién tiép trong danh sach
+ Phuong thic <bién danh sach> [a: b]
Tra vé danh sach gém cac phan tir tir chi s6 a dén chi sé b - 1
trong <bien danh sach>.
Vi du 5. Chuong trinh:
listl1 = ['a', 'b', 'c', 'd"',"'e"]
list2 = 1list1[1:4]
print(list2)
& Két qua:
['b', 'c', 'd"]
4+ Phuong thic <bién danh sach>[: b]
Tra vé danh sach gdm cac phan ttr tir chi s6 0 dén chisé b - 1.
Nhu vay: <bién danh sach>[: b] = = <bién danh sach>[0: b].
& Phuong thtc <bién danh sich>[a:]
Tra vé danh sach gdm cac phan tir tir chi s a dén hét danh sach.
Nhu véy: <bién danh sach>[a:] = = <bién danh sach>[a: n], trong
d6 n = 1en(<bién danh sach>).
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+ Phuong thic <bién danh sach>[a: b: c]
Tra vé danh sach gom tat ca cac phan tir c6 chi s6: [a], [a + c],
[a+2c],..,[a + tc]véia + tc < b, trong <bién danh sdach>.
Vi du 6. Chuong trinh:
listl = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
list2

listi[:4]
list3
list4 = 1ist1[0:8:3]
print(list2)

listl[4:]

print(list3)
print(list4)

& Két qua:
[0, 1, 2, 3]
[4, 5, 6, 7, 8, 9, 10]
[0, 3, 6]

5. Noi (ghép) danh sach va lap danh sach
+ Phép ndi (ghép) danh sach:
<danh sach 1> + <danh sach 2>

Tra vé mot danh sach gdm cac phan tir ciia danh sach <danh sdch 1>
va <danh sach 2> dugc ghép lién tiép nhau.

<danh sdach 1> + <danh sach 2> + .. + <danh sach n>

Tra vé mot danh séch gdm cac phan tir ciia danh sach <danh sdch 1>
va <danh sach 2>, .., <danh sach n> dugc ghép lién tiép nhau.

Vi du 7. Chuong trinh:

listl = [1, 2, 3, 4]
list2 = [2, 3, 4, 5]
list3 = listl + list2

print(list3)
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& Két qua:
[1, 2, 3, 4, 2, 3, 4, 5]
+ Phép lap danh sich:
<danh sach>*<sé lan lgp>
<s6 lan Idp>*<danh sdch>
Tra vé danh sach bang cach ghép <danh sdch> véi sé lan <so6
lan lap>.
Vi du 8. Chuong trinh:
list = [1, 2, 3]
list*3
3*1ist
print(list2)

list2

list3

print(1list3)

& Két qua:
[1, 2, 3, 1, 2, 3, 1, 2, 3]
[1, 2, 3, 1, 2, 3, 1, 2, 3]

6. Thém phan ti vao danh sach, mé rong danh sach
+ Phuong thie <bién danh sach>.append(x)
Thém mot phan tir x vao cudi <bién danh sdch>.
Vidu 9. Chuong trinh:
listl = [1, 2, 3, 4]
listl.append(5)
print(listl)
& Két qua:
[1, 2, 3, 4, 5]
+ Phuong thirc <bién danh sdach>.extend(list2)

N&i danh sach list2 vao <bién danh sach>.
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Vi du 10. Chuong trinh
[1, 2, 3, 4]
list2 = [2, 3]
listl.extend(list2)

lista

print(list1)
& Két qua:
[1, 2, 3, 4, 2, 3]
Vidu 11. Chuong trinh:
listl = [1, 2, 3, 4]
listl.extend(range(4))
print(listl)
& Két qua:
[1, 2, 3, 4, o0, 1, 2, 3]
% Chu y
Ta c¢é hai cau Ilénh. Listl.extend(list2) va Listl
Listl + Llist2 la giong nhau.

C6 sy khdc nhau gitva hai phuong thirc append () va extend().
Vi du 12. Chuong trinh
listl = [1, 2, 3, 4]
list2 = [1, 2, 3, 4]
[2, 3]
listl.extend(1list3)

list3

list2.append(list3)
print(listl)
print(list2)

& Két qua:
[1, 2, 3, 4, 2, 3]
[1, 2, 3, 4, [2, 3]]
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Nhu vay, 1listl.append(<ddi tuwong>), thém <doi twong> vio
1istl nhu mot phan tir cia listl, listl.extend(<ddoi twong>),
thém céac phan tir ciia <déi twong> vao 1isti.

7. Phép toan in va not in
Phép toan: <phan tir> in <danh sdch>

Tra vé gia tri True néu <phdn tir> thudc <danh sach>, nguoc lai
tra lai gia tri False.

Vi du 13. Chuong trinh
listl = [1, 2, 3, 4]
x =1
y =5
if x in listl: print("x thuoc listl")
if y in 1listl: print("y thuoc list1")
else: print("y khong thuoc listl")

& Két qua:
x thuoc listil
y khong thuoc listl

Phép toan: <phdn tir> not in <danh sdach>

Tra vé gia tri True néu <phan nr> khong thudc <danh sdach>,
nguoc lai phép toan tra vé gia tri False.

Vi du 14. Chuong trinh
listl = [1, 2, 3, 4]
x =5
if x not in listl: print("x khong thuoc list1")
else: print("x thuoc list1")
& Két qua:

x khong thuoc listl
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8. Phuong thiic index()

Phuong thirc <bién danh sich>.index(x) tra vé chi s6 ctia phan
tir ddu tién trong <bién danh sdch> bang x.

Vi du 15. Chuong trinh:

listl = [1, 2, 3, 2]

print("Chi so phan tu dau tien bang 2 1la: s
listl.index(2))

& Két qua:
Chi so phan tu dau tien bang 2 la: 1
% Chu y
Khi x khong thuéc list1 va su dung phwong thire list1l.index(x)
thi trinh thong dich sé bao loi unexpected indent. Do vay, ta nén
ket hop swr dung phép toan in va phuong thirc index() .
Vi du 16. Chuong trinh:
listl = [1, 2, 3, 2]
X =5
if x in list1l:

print("Chi so phan tu dau tien bang x 1la:
",listl.index(x))

else:
print("x khong thuoc listl")
& Két qua:
x khong thuoc listl
+ Dang tham s6 ciia phwong thirc index()

Phuong thitc <bién danh sdach>.index(x, i) tra vé chi s6 cta phan
tir dau tién trong cac phan tr co chi sb tir i thude <bién danh sach>
béng x.
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Vidu 17. Chuong trinh
listl = [1, 1, 2, 3, 2, 1]
x =1
print("Chi so: ",listl.index(x))
print("Chi so: ",listl.index(x,1))

& Két qua:
Chi so: ©
Chi so: 1

9. Phép toan min(), max() trén danh sach
Phép toan min(<bién danh sdch>) tra vé gia tri cia phan tir nhod
nht trong <bién danh séich>.

Phép toan max(<bién danh sdch>) tra vé gia tri ctia phan tir 16n
nhét trong <bién danh sdich>.

Vi du 18. Chuong trinh
listl = [1, 1, 2, 3, 5]
print("Gia tri nho nhat: ",min(1list1))
print("Gia tri lon nhat: ",max(listl))
& Két qua:
Gia tri nho nhat: 1

Gia tri lon nhat: 5

10. Ham sum() trén danh sach
Cho listl 13 danh sach cac sb. Dé tinh téng cac phén tir trong
listl, ta stt dung sum(listl).
Vi du 19, chuong trinh:
listl = [1, 2, 3, 4]
s = sum(listl)
print("Tong cac phan tu: ",s)
& Két qua:

Tong cac phan tu: 10
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« Nhdn xét

Kiéu dir liéu danh sdch (list) trong Python la mét dang mé réng
kiéu dir liéu mang (array). Kiéu dit liéu mang trong cdc ngén ngir ldp
trinh khdc (nhw C++, Java, ..) la danh sdch cdc phan tir cing kiéu.
Python co ban khéng cung cdp kiéu dit liéu mdang nhw vdy ma thay
vdo dé la kiéu dir liéu list. Cdc phdn tir trong kiéu dir liéu list cé thé
giong nhau, ciing c6 thé khac nhau. Cdc phién ban Python 3.x c6 cung
cap mét md-dun array cho phép nguoi ldp trinh sir dung kiéu dir liéu
nay nhuw cac ngon ngir ldp trinh khac.

B. BAI TAP ON LUYEN

Bai tap 1. Tong cac sd nguyén 1é

Nhip s6 nguyén dwong n va danh sich gém n sé6 nguyén
Qo, Ay, .., Ay_q1. Hay tinh tong cdc sé nguyén 1é trong day.

Bai tap 2. Tong k s6 hang lién tiép c6 tong Ién nhat.

Nhdp s6 nguyén dwong n , k (k < n) va danh sach gom n sé
nguyén ay, a,,..,an_1. TiM K phan tir lién tiép trong day: ai, i+, ..,
Qi+k.1 580 ChO tong a; + @j+1 + .. + @ik dat gia tri 16n nhat. Vi dy, day
gom 6 s6 hang: 1, 2, -19, 3, 4, -1; k = 3. Téng 3 s6 hang lién tiép c6
téng Iém nhat la: 3, 4, -1, téng bcing 3+4+(-1)=6.

Bai tap 3. Sang sd nguyén t6 Eratosthenes

Nhdp s6 nguyén dwong n (2 < n < 107). Hay dwa ra danh sdch
cdc s6 nguyén té nhé hon hodc bang n. Vidu, n = 10, danh sdch cdc
56 nguyén 16 1a: 2,3,5,7.

Bai tap 4. Khe ngan nuéce

Mot binh chira nuwée duwoc thiét ké rdt dac biét. N6 gom n + 1
véch ngdan, tao ra n khe nhd. Cac vach ngdn dwoc danh sé thir tue tir 0
dén n (theo hwdéng tir trai sang phdi). Vach ngan thit i ¢6 dé cao 1a h;,
cde vach ngan cach nhau 1 (don vi do dai). Pdy méi vach ngan la mot
hinh vuéng do dai 1. Khi nuwdC ¢ vdach ngan cé do cao h thi ta xem
lirong nuwedc chira trong dé la h (don vi khoi). Nguoi ta dé ddy nréc
vdo binh cho dén khi cit 6 vao la mede tran ra. Hay tinh lwong nirdc
chita dwroc trong binh.
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Vi du:

_____ ot
l|

Voin = 5, dé cao cdc vach ngan ho =2, h; =3, h, =2, hg =3,

hy =6, hs = 3 (hinh vé). Khi do luong nudc chira duoc nhiéu nhat ung
Voi mike nwée trén dwong gach chéo. Lirong nuée & khe 0 chira bang 2,
khe 1 bang 3, khe 2 bang 3, khe 3 bang 3, khe 4 bang 3. Nhw viy
lirong nuwée nhiéu nhat bang 2 + 3 + 3 + 3 + 3 = 14 (don vi khoi).

Bai tap 5. Chon cac s6

Cho ddy so nguyén gom n sé hang ag, @, .. , an1. Hay chon cdc
s6 hang trong ddy sao cho théa man:

- Khéng chon hai s6 hang ké nhau, tirc la khéng chon hai s6 hang
ai va Aj+1.

- Téng cac sé hang dwoc chon co gia tri lon nhat.

Vidu: Day: 1, -2, 3,2, 6. Ta chon cdc s0 hang 1, 3, 6.

C. THUAT TOAN VA HUGNG DAN GIAl
Bai tap 1. Tong cac s6 nguyén 1é
Y twéng thuit toan
- Cho bién luu gia trj tong s = 0.

- Duyét lan luot cac sé hang trong ddy, tng v6i mdi sd hang a; 1¢,
ta cong a; vao tong s.
Chuwong trinh
n = int(input("Nhap so phan tu cua day "))
list = []
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for i in range(n):
x = int(input())
list.append(x)
s =0
for x in list:
if x%2 != e:
S =5+ X

print("Tong cac so hang le: ", s)
Bai tap 2. Tong k sé hang lién tiép cé téng 16n nhat
Y twéng thuit toan
Xét tong gom k s6 hang lién tiép a; + ajs1 + .. + @jses (0 < i < n — k).
Thuét toan 1
batkg=a; +a + ..+ ala téng cua k sb hang dAu tién trong day.
Thuc hién duyét tit ca cac giatrictai = 1,3,..,n- k.
Véi mbi gié tri cua i, thuc hién tinh tong s = a; + aj+1 + .. + Qi+t
Néu kq < sthicapnhatkq = s.

Chuong trinh 1

n = int(input("Nhap n = "))
k = int(input("Nhap k = "))
list = []

for i in range(n):
x = int(input())
list.append(x)

s =0

for i in range(k):
s = s + list[i]

kg = s
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for i in range(1, n - k + 1):
s =20
for t in range(k):
s = s + list[i+t]
if kq < s:
kg = s
print("Tong k so hang lon nhat bang: ", kq)

Thuit toan 2. Ky thuat dich chuyén cira so6 (subling window) —
mot thuat toan dep.

Ta nhan thay, thuat toan trén st dung hai vong for 1ong nhau, diéu
ndy lam tang luong phép tinh 1én dang ké khi n va k déu 1on. Cu thé sé
phép tinh u6c tinh 1a (n — k + 1) x k. Khi n = 10°% k = 10° s6 phép tinh
can thyc hién hon 9 x 10%°. Va ciing c¢6 nghia 1a chuong trinh mét thoi
gian dang ké dé thuc hién chuong trinh nay. Phuong phép dich chuyén
ctra s6 cho phép giai bai toén véi sb phép tinh thuc hién la n.

Phuong phap dich chuyén cira so:

Ban dau cira s6 & chira k s6 hang dau tién cua ddy va ta tinh tong
c4c s6 hang trong ctra s6 nay.

Vi dy, ddy gom n = 6 s6 hang, k = 3. Ctra s6 dau tién géom 3
s6 hang: 1, 2, 3 va tong cua chling bang 6.

1 |2 |3 ]9 |5 |5

s =6,kq =6

Qua trinh tinh toan duoc thuc hién béng cach dich chuyén lién

tiép cira s6 nay.

|Ph§nt&l§yra l [Ehéntﬁthénlvéo l
N E o5 |5

s=6+9-1 = 14, capnhatlai kq = 14

(Phén tur 14y ra | @anu"rthém vio |
Y —
B NIE 55

s =14+ (-5)-2 =7,kq = 14

3

9
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@ﬁn tir iy ra l @én to thém vao l
N
2 14 o

-5 SL/

1

s=74+5-3=9,kq = 14

Nhu vay tong ba sb hang lién tiép cua ddy dat gia tri 16n nhat
bang 14.

Nhan thay, cira s6 ludn chira k s6 hang lién tiép cua diy va trong
qua trinh dich chuyén lién tiép, s& bo sung mot sé hang vao cira sd va
ldy ra mot s6 hang khoi cira s6. Do vay tong cac s6 hang trong ciia s6
sau khi dich chuyén tiép theo s& bang tong trude d6 cong thém phan tir
méi dugc thém vao va trir di phan tr méi dugc 1ay ra.

Aai ai+1 | .. . Ai+k-1 Ai+k

S=ai+ ai+x1 +.. + aitk1

ai ai+1 | .. . Ai+k-1 Ai+k

aiv1 + ..+ aivk= S + di-k — di.

Chuong trinh 2
n = int(input("Nhap n = "))
k = int(input("Nhap k = "))

list = []
for i in range(n):
x = int(input())
list.append(x)
s =20
#tong k so hang dau tien trong day
for i in range(k):
s = s + list[i]
kg = s

#dich chuyen cua so
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for i in range(n - k):
s = s + list[i+k] - list[i]
if s > kq:
kq = s
print("Tong k so hang lon nhat bang: ", kq)
Bai tip 3. Sang s6 nguyén té Eratosthenes
Y twéng thuit toan
St dung mot danh sach list gdm N = 107 phan tir véi ¥ nghia:
list[i] = 1 & ilamotsd nguyén td;
list[i] = 0 & i khong phai la mot sb nguyén to.
Ban dau, list[0] = list[1] = 0; list[i] = 1 v6ii = 2,3,.,,
N-1.

Ta nhan thay véi mdi s6 tu nhién a (a = 2,3,..,N- 1), a
khong 1a mot s6 nguyén té khi va chi khi ¢ thé phan tich a = i x k
véi i 1amotsd nguyéntovai < k.Suyrai <+a.

Nhu vay, ta s& lan luot xét cac giatrii =2,3, .., VN — 1. Néu i
lasé nguyénto thicacsba =i xk (k =1i,i + 1,..,%) khong 1a sb
nguyén to, ta thay doi gia tri list[i x k] = 0.

Khi thyc hién tinh toan xong, nhiing gia tri i ma list[i] = 1s€la
mdt s6 nguyén t.

Chuong trinh
N = 10000000
list = []
for i in range(N):
list.append(1)
list[@] = list[1] = o
canbac2 N = int(N**(1/2))

for i in range(2, 1 + canbac2 N):
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if list[i] == 1:
k =1
while i*k < N:
list[i*k] = @
k =k +1
print("Danh sach cac so nguyen to:")
for i in range(2, N):
if list[i] == 1:
print(i, end = " ')
Bai tap 4. Khe ngin nudc
Y twéng thuit toin
Pé tinh lwong nudc ¢ thé chira duoc trong binh, ta s& tinh luong

nudc chira dugce trong tirng khe, sau do cong cac luong nudc chaa
dugc trong tirng khe vira tinh lai véi nhau.

Taxétkhei (i = 0,1,..,n—1).

hn-l
hl hi+1 hn
ho

h;
| 1
Nhan thay rang:

Nudc s& tran sang bén trai va ra khoi binh néu mirc nudc tai khe i
16n hon tat ca o cao cac vach ngan hg, hy, .., h;.

Nuoe s& tran sang bén phai va ra khoi binh néu mic nudc tai khe
i l6m hon tat ca d¢ cao cac vach ngan hjsq, hiso, .., hp.
Nhu vay, lugng nuéc chira dugc o khe i bang min(L, R) trong d6
L = max(ho, hy, .., i), R = max(hi.1, hisz, .., hp).
Chuwong trinh
n = int (input("Nhap so khe nuoc n = "))

print("Nhap n + 1 vach ngan")
h =[]
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for i in range(n+l):
X = int(input())
h.append(x)

s =0

for i in range(1, n+l):
L = max(h[:i]) = max(h[@], .. , h[i-1])
R = max(h[i:]) # R = max(h[i], .. , h[n])

s = s + min(L, R)

print("Luong nuoc chua duoc trong binh:

% Nhin xét

»S)

Python cung cdp cdc cau 1énh rat thanh lich khi viét code, chang
han @é tim gia tri lén nhat cua h[0], h[1], .., h[i - 1], ta sir dung
max(h[:i]); dé tim gid tri I6n nhdt cia h[i], h[i+1], .., h[n] ta siz dung
max(h[i:]).

Bai tip 5. Chon cac sd

Y twéng thuat toan

Nhan thay khi n = 1, ta chon a.

Khin = 2, ta s& chon s 16n nhét trong hai s6 hang aj, a,, tic 1a
tong 16n nhat bang max(a, a,).

Vay khi n = 3, 4, .. thi sao? R rang rang, s truong hop phan
chia s& nhiéu hon va khong thé phan chia hét moi truong hop khi n
16n. Nhung ta s& thiy duoc mot diéu 1a khi giai duoc bai toan cho diy
c6 2 sb hang thi ta ciing d& giai bai toan cho 3 s6 hang. Khi giai dugc
bai toan cho ddy co 3 s6 hang thi ciing giai duoc bai toan c6 4 s hang.
Va cir tiép tuc nhu vay ta s& giai duoc bai toan ¢ n s6 hang.

K¥ thuat phan chia bai toan nhu vay duogc goi 1a ky thuat quy
hoach dong trong lap trinh (Dynamic programming). Ky thuat nay rat
hiéu qua dé giai nhidu bai toan Iap trinh t6i wu, va 10i giai cho bai toan
MJnétnﬁnhhoavés&dungkythuatquyhoadndéng

Ta xét bai toan:

Hay chon cac sb hang trong i $b hang ay, a, .., 8 Sa0 cho:

- Khéng chon hai s6 hang ké nhau.

- Téng cac s6 hang duoc chon 1a 16n nhét.



Chuang 2. Lap trinh Python co ban 129

Goi L[i] 1a tong 16n nhat cia cac sb hang duoc chon théa man
yéu cau trén. Khi do ta co:

L[O] = dp.

L[1] = max (ap, a1).

Budc nay dugce goi la budce khoi tao.

L[i]=?khii=2,3,.,n-1.

Nhian théy, trong cach chon céac sb hang thugc day ag, a, .., aj s€
c6 hai truong hop.

- Khong chon aj; khi d6 cac $6 hang dugc chon thudc day ag, a,
..., @j-1 va loi giai cua bai toan trong truong hop nay 1a L[i-1].

- C6 chon aj; nhu vay s& khong chon aj.;. Cac s hang con lai néu
duoc chon s€ thude day ay, ay, .., ai2. Cac $b hang dugc chon trong day
ao, a1, .., ai2 thda man bai toan la L[i-2]. Nhu vay, 1oi giai cua bai toan
trong truong hop nay la a; + max(L[i-2], 0).

Vay L[i] = max(L[i-1], aj + max(0, L[i-2])). Cong thirc nay dugc
goi 1a cong thue truy hoi, (hodc 1a cong thirc quy hoach dong).

R& rang, 101 giai ciia bai toan can giai 1a L[n-1].

Chwong trinh

n = int(input("Nhap so so hang n = "))
print("Nhap ",n, " so hang")
a =[]
for i in range(n):
x = int(input())
a.append(x)
L= 1]
for i in range(n):
L.append(9)
L[@] = a[@]
L[1] = max(a[e], a[1])
for i in range(2, n):
x = max(L[i-2], @)
L[i] = max(L[i-1], a[i] + x)
print("Tong gia tri lon nhat: ",L[n-1])
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CHUBE 11. MOT SO VAN BE NANG CAO VE DANH SACH

A. KIEN THUC CO BAN
1. Khéi tao danh sach

Viéc khoi tao mot danh sach ta c‘() thé‘liét ké tudn tu céc phén tr
cua d?lnh sach. Khi danqh sach c6 nhiéu phép tor duoc tag ra theo mot
quy tac nao do, ta co6 thé su dung vong lap dé tao tung phan tir va thém
chung vao danh sach.

Vi du: Tao danh sach réqg [1, co baj phan tir [‘Lap Uﬁnh}
‘Python’],.. Tao mot danh sach gom 100 phan ti 0, 1, 2,.., 99, ta c6 thé
thure hién:

list = []
for i in range(100): list.append(i)
7 Ngoai nhitng céch trén, Python cﬁm cung ‘cép nhiéu cach linh hoat
dé tao ra danh sach. Sau day la mot so vi du veé tao ra cac danh sach.
+ Su dung vong for dé tao danh sach:
Vi du 1. Chuong trinh:
listl

[i forii

=}

range(6) ]
list2

[i*1 for i i

[0 for i i

=

range(6) ]
list3 range(6) ]

(1, 2, 3)]

=}

list4d
print(listl)
print(1list2)
print(1list3)
print(list3)

& Két qua:
[0, 1, 2, 3, 4, 5]
[0, 1, 4, 9, 16, 25]
[0, o, 0, 0, 0, O]
[2, 4, 6]

[2*¥1 for 1 1

=}
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Cuaphap 1
[<biéu thirc> For <phdn tir> in <tdp gid tri>]

Tao mot danh sach gdm cac phan tir 1a gia tri ctia <biéu thire> khi
<phan tur> 14n luot nhan gia tri cua <tdp gid tri>.
Ngoai ra, ta c6 thém céc diéu kién cua <biéu thirc> dé thém vao
danh séch.
Cu phap 2
[<biéu thirc> For <phan tir> in <tdp gid tri> if <diéu kién>]
Vi du 2. chuong trinh:
listl = [1 for i in range(6) if i%2==0]
list2 = [i*1 for i in range(6) if i%2==0]
list3 [@ for i in range(6) if i%2==0]
[2*1 for i in (1, 2, 3)if i%2==0]
print(list1)

list4

print(list2)
print(1list3)
print(list4)
& Két qua:
[0, 2, 4]
[0, 4, 16]
[0, 0, 0]
[4]
+ S dung nhiéu vong for dé tao danh sach:
Mbi phén ttr ctia danh sach c6 thé 1a cac danh sach, khi d6 dé tao
danh sach, ta c¢6 thé su dung cac vong for 1ong nhau.
Vi du 3. Chuong trinh:
listl = [[i,]j] for i in (1, 2, 3) for j in
range(2)]
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list2 = [[i,]j] for i in (1, 2, 3)
for j in range(2)
if i+j== 2
]
print(listl)
print(list2)
& Két qua:
[[1,0], [, 1], [2,0], [2, 1], [3, O, [3, 1]]
[[1, 1], [2, 0]]
%+ Su dung ham tao 1ist()
Vi du 4. Chuong trinh:
st = "Python"
listl = list(st)
print(listl)
& Két qua:
['e', 'y', 't', 'h', 'o', 'n']
2. P&m sd lan xuat hién clia mdt phan tif cé trong danh sach
Phuong thuc <danh sach>.count(X)
Dém sb 1an xuat hién ctia mot phan tir x c¢6 trong <danh sdach>.
Vi du 5. Chuong trinh:
listl = [1, 2, 3, 1, "toan", "ly", "hoa"]
Xx =1
y = "toan"
print("so lan xuat hien cua x: ",listl.count(x))
print("so lan xuat hien cua y: ",listl.count(y))
& Két qua:
so lan xuat hien cua x: 2

so lan xuat hien cua y: 1
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Vi du 6. Chuong trinh:
x = [1, 2, 1, 3].count(1)
print(x)
& Két qua:
2
3. X6a phan i khéi danh sach

Python cung cép nhiéu cach dé thuc hién x6a mot phﬁn tir khoi
danh sach.

+ Phuong thirc remove ()
<danh sach>.remove(x)

X6a phan tir X xudt hién dau tién trong <danh sdch>. Néu trong
<danh sdch> khong c6 phan tir X thi trinh thong dich s& bao 15i.

Vi du 7. Chuong trinh:
listl = [1, 2, 3, 4, 1]
listl.remove(l) #xoa phan tu dau tien bang 1
print(list1)
& Két qua:
[2, 3, 4, 1]
+ Phuong thirc pop()
<danh sach>.pop()
X6a phan tir cudi cing cta <danh sdch>.
Vi du 8. Chuong trinh:
listl = [1, 2, 3, 4, 1]
listl.pop() #lay phan tu cuoi trong danh sach
print(listl)
& Két qua:

[1, 2, 3, 4]
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+ Ham del
Ham del <danh sdach>[index]
Xoa phan tir ¢6 chi sb index trong <danh sdch>.
Vidu 9. Chuong trinh
listl = [1, 2, 3, 4, 1]
del 1listi[1] #xoa phan tu co chi so 1
print(listl)
& Két qua:
[1, 3, 4, 1]
+ Ham del <danh sach>[i: j]
X&uﬁcﬂﬁnﬂnﬁcﬁséLi+1“”j—1tmng<mmhﬂkhx
Vi du 10. Chuong trinh
listl = [1, 2, 3, 4, 1]
del listl[0:3]
print(list1)
& Két qua:
[4, 1]
+ Ham del <danh sach>[i: j: t]
Xoa cac phan tir cé chisd i,i +t, i + 2t,..,i + It trong <danh sdch>
voi i+ It <j.
Vi du 11. Chuong trinh
listl = [1, 2, 3, 4, 1]
del 1listl[0:4:2]
print(listl)
& Két qua:
[2, 4, 1]
%+ Phuong thiuc clear()

<danh sach>.clear()
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Xoba tit ca cac phan tir trong <danh sach>. Khi d6 danh sach tré
thanh danh sach rdng (s6 phan tir bang 0).

5. Cheén phan tii vao danh sach

+ Phuong thirc insert()
<danh sach>.insert(i, x)

Chén phén tir x vao vi tri ¢6 chi s6 i trong danh sach <danh séch>.

Vi du 12. Chuong trinh:
listl = [1, 2, 3, 4, 1]
listl.insert(1,6)
print(list1)

& Két qua:

[1, 6, 2, 3, 4, 1]

6. Sap xép cac phan tii trong danh sach
+ Sép xép tang dan:
<danh sach>.sort()
Sép xép cac phan tir trong <danh sdch> theo thir ty ting dan.
+ Sép xép giam déan:
<danh sach>.sort(reverse = True)
Sép xép cac phan tir trong <danh sdch> theo thir ty giam dan.
Vi du 13. Chuong trinh
listl = [1, 2, 3, 4, 1]
list2 = [1, 2, 3, 4, 1]

listl.sort()
list2.sort(reverse = True)
print(listl)
print(list2)
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& Két qua:
[1, 1, 2, 3, 4]
[4, 3, 2, 1, 1]
+ Ham sorted()
Ham sorted(<danh sach>) tra vé mot danh sach méi gdbm céc
phan tir cuia <danh sach> da duoc sip xép ting dan
Ham sorted(<danh sach>, reverse = True) tra vé mot danh sach
méi gdm cac phan tir ciia <danh sach> da duoc sip xép giam dan.
Vi du 14. Chuong trinh:
[5, 2, 3, 4]
sorted(listl)

sorted(listl,reverse = True)

list1l
list2
list3
print(list1)
print(list2)
print(list3)

& Két qua:
[5, 2, 3, 4]
[2, 3, 4, 5]
[5, 4, 3, 2]

7. Dao ngugc danh sach

Phuong thic <danh sach>.reverse():

Pao nguoc thir tu cac phan tir trong <danh sdch>.

Vi du 15. Chuong trinh
listl = [1, 2, 3, 4, 5]
listl.reverse()
print(listl)

& Két qua:

[5, 4, 3, 2, 1]
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% Chu y:
Ta c6 thé tao ra mot danh sach dao nguoc béng Iénh <danh
sach>[:: —1].

Vi du 16. Chuong trinh
listl = [1, 2, 3, 4, 5]
list2 = 1listi[::-1]
listl.reverse()
print(listl)
print(list2)

& Két qua:

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

8. Ma tran — danh sach hai chiéu

Trong Python, cac phan tir trong danh sach c6 thé 1a mot danh
sach. MOt ma tran hay mgt mang hai chiéu dugc biéu dién nhu mot
danh sach ma mdi phan tir cia n6 1a mot danh sach biéu dién cac phan
tu trén mot dong.

V&1 mot ma tran g@)m 3 dong, 3 cdt nhu dudi day dugce biéu dién
bang danh sach: [[1, 2, 3], [2, 3, 4], [3, 4, 5]].

11213
213 |4
31415

Céc dong va cac cot trong ma tran dugc danh chi sé bat dau tir 0.
beé truy cép dén mot phan tir nao do6 trong bang ta thuc hién:

<danh sach>[chi s6 dong][chi sé cét].
+ Cach in cac phﬁn tir cuia mdt ma tran.
Vi du 17. Chuong trinh:
list1l = [[21, 2, 3], [2, 3, 4], [3, 4, 5]]

for i in range(3):
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for j in range(3):
print(list1[i][j], end = " ")
print()
& Két qua:
123
234
345

Vi du 18. Viét chuong trinh nhap vao mot ma tran gém m dong
va n c6t. In ra ma tran dugc nhap vao.

Chuong trinh:
m = int(input("Nhap so dong: "))
n = int(input("Nhap so cot: "))
A=1T] #tao matran rong

for i in range(m):
row = [] #tao dong rong
for j in range(n):
X = int(input())
row.append(x)
A.append(row) #them dong vao matran
print("Matran vua nhap:")
for x in A:
print(x)
@ Két qua: (Chay tir dong 1énh)

B Administrator: CAWindows\systern32\cmd exe = | B ||

C:sUserssAdministrator>python c:\pythonsnhap_matran.py
Mhap zo dong: 3

Nhap so cot: 4

ik

2
3
4
2
3
4
5
il
ik
il

il
Matran vua nhap:
1. 2, 3. 41

2. 3. 4.
1, 1, 1.

C:lUserssAdministrator>
<
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< Chuy
Ta c6 thé nhdp mot danh sach (mot chiéu hodc nhiéu chiéu) bdng
s dung vong for nhw sau:

m = int(input("Nhap so dong: "))
n = int(input("Nhap so cot: "))
#tao matran A bang vong lap for
A = [[int(input()) for j in range(n)] for i in range(m)]
print("Matran vua nhap: ")
for x in A:
print(x)

Vong ldp [int(input()) for j in range(n)] ding dé
nhdp n phan tir trong mét hang ciia ma trdn.

[[int(input()) for j in range(n)] for i in range(m)]
sé lap m lan, méi lan sé thuc hién vong lap [int(input()) for j
in range(n)], ticc la nhdp mot hang. Nhu vay sé nhdp dwoc m hang,
tie do ta sé co mot ma tran.

9. Danh sach ctia cac danh sach

Ma tran hai chiéu nhu o trén la truong hop riéng cua danh sach
ma cdc phan tir cua no la cac danh sach. Moi phan tir trong danh sdach
la cac danh sach ma so phan tir cua no co thé khong bang nhau.

Vi du 19. Chuong trinh
1i1 = [1, 2, 3]
li2 = ['a', 'b', 'c']
1i3 = ['python']
1i4 = [2020]
list1l = [1i1, 1i2, 1i3]
listl.append(1lid)
print("list1: ",listl)



140 DUGNG VAO LAP TRINH PYTHON

print("cac phan tu trong listl:")
for x in listl:
for y in x:
print(y, end = " ")
print()
& Két qua:
list1: [[1, 2, 3], ['a', 'b", 'c'], ['python'], [2020]]
cac phan tu trong listil:
123
abc
python
2020
% Chu y
Poan lénh in ra cdc phan tir trong danh sach ¢ chirong trinh trén:
print("cac phan tu trong listl:")
for x in listl:
for y in x:
print(y, end = " ")
print()
Cdch viét khdc:
print("cac phan tu trong listl:")
n = Llen(listl)
for i in range(n):
m = Llen(list1[i])
for j in range (m):
print(listi[i][j], end = " ")
print()
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10. So sanh hai danh sach

Python cho phép so sanh hai danh sach bang cach lan lugt thuc
hién so sanh cac phan tir tir chi s& 0 dén hét danh sach. Khi gip hai
phan tir twong tmg khac nhau thi danh sach nao chira phan tir 16n hon
thi danh sach d6 16n hon.

Vi du 20. Chuong trinh:

list1 = [1, 2, 3]
list2 = [1, 3, 2]
list3 = [1, 2, 3, 4]
print(listl == list2)

print(listl < list2)

print(listl < 1list3)
& Két qua:

False

True

True

B. BAI TAP ON LUYEN

Bai tap 1. Xoay vong danh sach

Cho mét danh sdch list. Hiy xoay vong danh sdch bang cdch
chuyén phan tr cudi ciing dén vi tri dau tién cia danh sach. Vi du: [1,
2, 3,4, 5] xoay vong thanh [5, 1, 2, 3, 4].

Bai tip 2. Diy cac phan tir lién tiép bang 0 va dai nhat

Tao mét danh sich c6 n phan tir bang cdch sinh ngdu nhién
(diing ham randint(0, 1)), cdc phan tir la s6 0 hodc 1. Tim ddy gom
cdc phan i lién tiép 6 gid tri déu bang 0 va c¢é nhiéu phdn tir nhdt.
Vidu[l,0,0,0,1, 0], diy gom cdc phan tir lién tiép cé gid tri bang 0
va nhiéu phan tir nhat la: 0, 0, 0; ¢ 3 phan tit.
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Bai tap 3. Tong cac s6 hang lién tiép trong ddy co gi tri 1on nhat

Cho day Céc sé nguyén, hdy tim cdc so hang lién tiép ciia déy sao
cho téng cdc sé hang dé dat gia tri 16n nhat.

Vi du: DAy 1, -10, 2, 3, -2, 10. Cac s6 hang lién tiép duoc chon dé
tong co gia tri 16n nhat 1a: 2, 3, -2, 10, tong 16n nhdt bang 2 + 3 + (-2)
+10=13.

Bai tap 4. Bai toan thong ké

Tao mét danh sach A c¢é n s6 nguyén (n < 10°) bang cdch sinh
ngau nhién. Cdc sé ¢é gid tri thudc [0; 10°]. Hay thong ké danh sach
Xxem, moi phan tw xuat hién bao nhiéu lan.

Vidu: A= [1,2,3,1,3, 6], thong ké:

Phan tir 1 xudt hién 2 lan;

Phan ti 2 xudt hién 1 ldn;

Phan tir 3 xudt hién 2 lan;

Phan tir 6 xudt hién I lan.

Bai tap 5. Gop hai danh sach

Cho hai danh sach list] va list2 c6 cac phan tir dwoc sdp xép ting
dan. Hay gdp hai danh sach nay thanh danh sdch list3 ¢é cac phan tir
ciing dwoc sdp xép theo thir tw tang dan. Vi du: listl = [1, 1, 2, 9],
list2 =1, 4,4, 5], danh sach list3=1[1,1,1,2,4,4,5,9].

Bai tap 6. Diy con tang dai nhat

Xet day 56 A gé‘m nsé nguyén ao, a, .. , an-1. Khi xoa mot 56 chc
s0 hang cua day (co thé khong xoa), cac so hang con lai, van gitra
nguyén thir tw, tao thanh mot day va dwoc goi la day con cua day A.

Vi du, day A gom: 1,4, 5,3, 7. Khi x6a s6 hang 4, 3 ta dwoc day

1, 5, 7 va dwoc goi la ddy con cua day A.

Mot diy gom cdc sé hang bo, by, .., b duwoe goi la day ting néu
bo <by <h, <. <b S6cdcsé hang cua day dwoc goi la do dai cua
day do.
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Yéu cau: Cho day A g&m nsé nguyén ao, a1, .. , dn-1. Hay tim mot
day con cua day A thoa man:

- Day tang.

- C6 nhiéu s6 hang nhdt (d6 dai lén nhat).

Voiday A: 1, 4,5, 3, 7; day con tang dai nhat tim dwoc: 1,5, 7.
Bai tap 7. Tong chéo chinh va chéo phu

Nhdp vao mét bdang sé A gom n dong va n cét. Tinh téng cdc sé
nam trén dwong chéo chinh; tinh tong cdc sé6 nam trén dwong chéo

phu cua bang.

Vidun =5, bang dwoc nhdp vao:

1/0|l0]o0

I~

o|1|lo0]4]o0

01]0

[
o
o

0o|4|0f1]o0

410001

Cdc s6 nam trén dwong chéo chinh: 1,1, 1,1, 1; nén t(fng bdng 5.
Cdc 56 nam trén dwong chéo phu: 4,4, 1, 4, 4; nén tong bang 17.

Bai tap 8. Ma tran chuyén vi

11 Q12 .- A1pn
. ] Ma

Am1 Am2 -- Amn

trdn chuyén vi cia A dwoc ki hiéu lIa A™ gom n dong va m cét, trong

12
2 9]

38

A A A \ A \ A A T
Yéu cau, viet chiwong trinh nhdp vao ma tran A, dwa rama tran A-.

Xét ma trdn A gom m dong van cét: A =

Vidu: A= B S 533]’ ma trin chuyén vi AT =
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Bai tdp 9. Nhan ma tran

Xét ma trgn A gom m dong va n cét va ma trgn B gom n dong va
k cot.

ay1 Q12 --Aq1p b1y b1z .. a4k

A= B:

am1 Qm2 -- Amn bnl Apz .- Apg
Tich cia ma trdn A va ma trdn B 1a mét ma trdn € gom m dong
va k cot.
€11 C12 --C1k
c-|

trong d6 ¢;; = Y= aie X by;.

Cm1 Cm2 -+ Cmk

Yéu cau: Viét chirong trinh nhdp ma trdn A, B va tinh ma tran C.
11 110 222
10 1] -C = [2 22

Vidu:A = 11
11 011 112

B =

1
1
0

C. THUAT TOAN VA HUGNG DAN GIAl

Bai tap 1. Xoay vong danh sach
Y twéng thuit toan
L4y phan tir dau tién cta danh sach list lax = list[0].
X6a phan tir dau tién: del list[0] hodc list. remove(x)
Thém x vao cudi danh sach: list. append (x) hoic list + [x].
Chwong trinh

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

x = 1list[0]

del list[9]

list.append(x)

print(list)
Bai tap 2. Diy cac phan tir lién tiép bang 0 va dai nhét
Y twéng thuit toan

Dé tao ngiu nhién mot danh sach gdm 100 phan tir bang 0 hoic 1.
Ta st dung ham randint(0, 1) trong m6édun random.
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Str dung hai bién kq va tam véi ¥ nghia:

Bién kq luu s6 phan tir cua ddy cac phan tir bang 0 lién tiép va
dai nhat. Ban dau kq = 0.

Bién tam 1a s6 phan tir ke lién tiép voi phan ta hién tai (dang xét)
va bang 0.

Vi du:

0|1]0]0 ‘2 0|1

| |

\_Y_/ |

Phan ta hién tai, 6 3 phan tir ké lién tiép bang 0, tam = 3.

Lan luot duyét qua cac phan ti cua danh séch.

Khi gip phan tir bang 1, ta cho tam = 0.

Khi gap phan tir bang 0, ta ting tam 1én 1 (tam = tam + 1)
sau d6 cap nhat do dai ctia ddy cac phan tir bang 0 va dai nhat, tac 13
kq = max(kq, tam).

Chwong trinh

from random import randint

int(input("Nhap so phan tu cua danh sach: n = "))
[]
for i in range(n):

X = randint(0,1)

n

a

a.append(x)
print("Danh sach duoc tao ngau nhien:")
print(a)
kq = tam = @
for x in a:
if x ==
tam = tam + 1
kg = max(kq, tam)
else:
tam = @
print("So phan tu cua day dai nhat tim duoc la: ",kq)



146 DUGNG VAO LAP TRINH PYTHON

Bai tap 3. Tong cac s6 hang lién tiép trong dy co gid tri lén nhat

Y twéng thuit toan:

Xét day a,, ay, ..., a,. Day gom cac sd hang lién tiép co
dang: a;ai4q,..,q;(1<i<j<n) va tong béng a; +
aiiq +.. +a]

Dét SO = O, Si = aq + a2+..+ai Vél i = 1,2,..,". Khi d(,)

a; + ai+1+. . +aj = aq + a2+. . +ai_1 + a; + ai+1+. . +a] —

(al + a2+. . +ai_1) = Sj - Si—l'

Pé tinh S;, ¢6 thé thuc hién lién tiép tmg budc véii = 1,2,3,..,n.

Sl =SO + al;SZ = Sl + ay, /Sl = Si—l + a;, /STL = STL—l + an.

Ta s& duyét tat ca cac giatricuaj = 1,2,3,..,n. Voi mdi gia tri
cua J, thi co: a; + ai+1+..+aj = S] —Si_1 dat g|é. tri 16n nhat khi
S;_, 1a gia tri nho nhét trong cac gia tri S0,S1,.+,Sj_1 Vva co gia tri
min(S[:j]). Vay tong a; + a;4,+..+a; dat gia tri 16n nhat bang
x = S[j] - min(S[:j]). V6i mdi gia tri x tim dugc, ta s& cap nhat gia
tri I6n nhat kq = max(kq, x). Ban dau kq = a[1].

Chwong trinh:

n = int(input("Nhap so n = "))

print("Nhap ",n," so hang: ")
a = [int(input()) for i in range(n)]
# de cac so hang nhap vao co chi so 1, 2,.., n
a=1[0] +a
S = [0]
for i in range(1, n+l):
S =S + [S[i-1] + a[i]]
kg = a[1]
for j in range(2, n+l):
x = S[3] - min(S[:3])
kq = max(kq, x)

print("Tong cac so hang lien tiep lon nhat: ", kq)
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Mot 1oi giai dep:
n = int(input("Nhap so n = "))

print("Nhap ",n," so hang: ")
a = [int(input()) for i in range(n)]

# de cac so hang nhap vao co chi so 1, 2,.., n

a=1[0] +a
s =20
kq = a[1]

for i in range(1, n+l1):
s = s + a[i]
kg = max(kqg, s)
if s<0@: s =20
print("Tong cac so hang lien tiep lon nhat: ", kq)
Bai tip 4. Bai toan thong ké
Y twdng thuit toan
Do céc phan tir trong danh sach c6 gi tri thugc [0; 10°], nén c6
thé tao mot danh sach list c6 10° + 1 phan ti. Trong d6 list[i] 1a s6
lan xuét hién caa phan tir c6 gia tri 1a i.
Ban dau list[i] = 0véii = 1,2,..,10°.
Lan luot duyét tat ca cac phan tir cua danh sach A. V&i mot phan
tir x, ta sé tang list[x] Ién 1, tac la list[x] = list[x] + 1.
Cubi cting, Ian luot xét cac giatrii =0, 1, .., 10%, néu list[i] > 0
thi phan tir c6 gia tri i xuat hién list[i] 1an trong day A.
Chwong trinh
from random import randint

n

int(input("Nhap so phan tu cua danh sach "))
A

[randint (0, 1000000) for i in range(n)]
list = [0 for i in range(1000001) ]

for x in A:
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list[x] += 1
print("Ket qua thong ke: ")
for i in range(1000001):
if list[i] > e:
print("Phan tu ",i," xuat hien ", 1list[i],"
lan")

Bai tap 5. Gop hai danh sach

Y twéng thuit toan

Thuét toan 1

list3 = 1listl + list2
list3.sort()

V6i cach 1am trén, ta cling nhan duoc danh séch list3 gém cac phan
tir ciia danh sach list1 va list2 va dugc sip xép theo thr ty ting dan.
Nhung thuat toan trén chua st dung hét gia thiét 1a cac phan tir trong
hai danh sach list1 va list2 da duoc sap xép tang dan. Pong thoi, viéc
sir dung phuong thic sap xép trong danh sach list3 lam ting thoi gian
thuc hién 1én (sd phép tinh thyc hién khoang n X log,n véi n 1a sd
phan tir trong list3).

Mot thu;it toan l\(héc vé6i sd phép tinh thyuc hién khc’Jéng’ n khi st
dung gia thiét c&c phan tir trong list1 va list2 da dugc sap xep.

Thuét toan 2

Khoi tao list3 = [].

Duyét lan lugt dong thoi céc phan tir caa hai danh séch list1 va
list2 theo th tu tir nhé dén lon.

Goi x 1a phan tir dau tién trong list1, y 1a phan t dau tién trong
list2.

Néu x <y thi cho x vao list3; x nhan gia tri phan ti ké tiép trong
list1.

Nguoc lai cho y vao list3; y nhan gié tri phan tir ké tiép trong
list2.
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Ctr thuc hién nhu vay cho dén khi mot danh sach hét, mét danh
sach con. Pua 1an luot cac phan tir trong danh sach con vao list3.

Chuwong trinh
listl = [1, 2, 3, 9, 10, 10]
list2 = [1, 4, 5, 7]
list3 = []
n = Len(listl)
m = Len(list2)
i=j=o0

while i < n and j < m:
if list1[i] < 1list2[j]:
list3.append(listi[i])
i+=1
else:
list3.append(1list2[j])
j +=1
#mot danh sach het, mot danh sach con
while i < n:
list3.append(listl[i])
i+=1
while j < m:
list3.append(1ist2[j])
print(list3)
Bai tap 6. Dy con ting dai nhat
Y twéng thuit toan
Ta cd the sir dung ky thuat quy hoach dong de giai bai toan nay.

Str dung mot danh séch L gém n phan tir v6i ¥ nghia: L[i] 1a do
dai (sé phan tir) cua diy con ting dai nhat cia ddy A ma phan tir ddu
tienla a[i]v6ii=0,1,..,n-1
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Viéc tinh gia tri L[i], s& dugc thyc hién tudn tw véii=n—1,i=n-2,
., 1=0.

Nhén thay L[n-1] =1 vi ddy chi gdm mét phan tir a[n-1].

Véimdii=n—2,n-3,.., 1,0, taco hai truong hop

- Day chi c6 mot phan tur a[i], trudng hop nay L[i] = 1.

- Diy gom a[i] va cac phan tir khac nita a[t], ...

Trong truong hop ndy, a[i] < a[t] va i <t. Hon nita dé day a[i], at], ...
dai nhat thi day a[t], .. cling phai dai nhat va gia tri do dai do 1a L[t].
Do vay L[i] =1+ L[t].

Cong thure quy hoach dong

L[i] =max(1 + L[t]) véit=1i+1, .., n—1vaai] <a[t].

Do dai ciia diy con ting dai nhat 1a max(L[0], L[1], .., L[n-1]).

Chwong trinh

n = int(input("Nhap so phan tu cua day: "))

',n," phan tu: ")

print("Nhap

a [int(input()) for i in range(n)]

L =[1 for i in range(n)]
i=n-2
while i >= O:
for t in range(i+1,n):
if a[i] < a[t]:
L[i] = max(L[i], 1 + L[t])
i-=1
print("Do dai cua day con tang dai nhat:
",max(L))
Bai tap 7. Tong chéo chinh va chéo phu
Y twéng thuit toan
’Tanhénthéy:
Cac phan tir nam trén dudng chéo chinh c6 chi sé A[0][0],
A[1][1], .., A[n-1][n-1].
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Cac phan tor nam trén duong chéo phu c6 chi sé A[n-1][0],
A[n-2][1], .., A[0][n-1].

Dé tinh téng cac phan tir trén duong chéo chinh, dudng chéo phu,
ta chi viéc cong cac phan tir ¢ chi sé tuong (mg nhur trén.

Chuwong trinh
n = int(input("Nhap n = "))
print("Nhap bang so")
A =[]
for i in range(n):
row = [int (input()) for j in range(n)]
A.append(row)
cheo_chinh = ©
cheo_phu = 0
for i in range(n):
cheo _chinh += A[i][i]
for i in range(n):
cheo_phu += A[i][n-i-1]
print("Tong cheo chinh ", cheo_chinh)

print("Tong cheo phu ", cheo_phu)
Bai tip 8. Ma trén chuyén vi
Y twéng thuit toan
- Nhap m,n va ma tran A gdom m dong va n cot.
- Tao ma tran AT gdm n dong va m cot, cac phan tir déu bang 0.
- Thyuc hién gan gid tri AT[i][j] = A[j][i]] v6i0<i<n,0<j<m.
Chwong trinh
m = int(input("Nhap m = "))
n = int(input("Nhap n = "))

print("Nhap matran A: ", m, " dong ", n, " cot ")
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A = [[int(input()) for i in range(n)] for j in range(m)]
#Tao ma tran AT gom n dong va m cot, cac phan tu = ©
AT =[]
for i in range (n):
row = []
for j in range(m):
row.append(9)
AT.append(row)
#Tao ma tran chuyen vi
for i in range(n):
for j in range(m):
AT[i][]] = A[3]1[1]
print("Ma tran A: ")
for x in A:
print(x)
for x in AT:
print(x)
Bai tap 9. Nhan ma tran
Y twéng thuit toan
Dé tinh ma tran C, ta thuc hién tinh timg phan tir ¢;; = Y71 a;; X by;.

Chwong trinh:
m = int(input("Nhap m = "))
n = int(input("Nhap n = "))
k = int(input("Nhap k = "))

print("Nhap matran A: ", m, " dong ", n, " cot ")

A = [[int(input()) for i in range(n)] for j in range(m)]

print("Nhap matran B: ", n, " dong ", k, " cot ")
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B = [[int(input()) for i in range(k)] for j in range(n)]
#tao matran C gom m dong, k cot, cac phan tu deu bang ©
C = [[0 for i in range(k)] for j in range(m)]
for i in range(m):

for j in range(k):

for t in range(n):
Cli][3] += A[i][t]*B[t][]]

print("Ma tran A: ")
for x in A:

print(x)
print("Ma tran B: ")
for x in B:

print(x)
print("Ma tran C: ")
for x in C:

print(x)
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CHU BE 12. KIEU DU LIEU B - TUPLE

A. KIEN THUC CO BAN

Kiéu dir liéu bd (tuple) co nhiéu diém giéng voi kiéu dit liéu danh
Sé(;h. Tuy nhién, & rp@t s0 khia canh nao do6 kiéu dir liéu tuple c6 uu
diém riéng so véi kicu dir liéu list.
1. Khai bao kiéu dit liéu bd - tuple

<bién tuple> = (<phan tir 0>, <phan tir 1>, .. , <phdn tir n-1>)

Néu bo chi ¢ mot phﬁn ttr, thi can khai bao:

<bién tuple> = (<phan tir 0>,)
Vi du 1. Chuong trinh:
tuplel = (1, 2, "Python", 3, 4)

tuple2 = (1)
tuple3 = (1,)
print(tuplel)
print(tuple2)
print(tuple3)

& Két qua:
(1, 2, 'Python', 3, 4)
1
(1,)

Nhu vay (1) dugc xem nhu 1a 1.

2. Cach danh chi sé cac phan ti

Cach danh chi sd cac phan tir trong kiéu dir liéu b gidng nhu
kiéu dit liéu danh sach va kiéu dit liéu chudi.

Céc phan tr dugc danh chi s6 tir 0,1,..,n - 1 theo hudng tir trai
sang phai va —1,—2,.., —n theo huéng tir phai sang trai. O day n la
sd phan tir.
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3. Ham lay so phan ti va cach truy cap dén cac phan tir
+ Ham lay sb phan te
len(tuplel)
Tra vé s6 phan tir trong tuplel.
+ Truy cap dén cac phan tu
tupled[i] truy cap dén phan tir ¢6 chi sé i cua tuplel.
Vi du 2. Chuong trinh:
tuplel = (0, 1, 2, 3, 4)
n = Len(tuplel)

print("So phan tu cua tuplel: ", n)
print("Cac phan tu:")
for i in range(n):

print(tuplel[i],end = " ")

print()

& Két qua:
So phan tu cua tuplel: 5
Cac phan tu:

01234

4. Lay cac phan ti lién tiép trong bo
+ Phuong thurc tuplelfa: b]

Tra vé mot bo géom céc phan tir cd chisd a,a + 1,..,b - 1 cia bd
tuplel.

+ Phuong thirc tuplel][: b]

Tra vé mot bo gom b phan tir dau tién, tic 1a cac phan tir ¢d chi
$60,1,..,b — 1 caa bo tuplel.

+ Phuong thirc tuplel[b:]
Tra vé mot bo gom cac phan tir ¢6 chi sé b, b + 1, .. dén hét ciia bo.
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Vi du 3. Chuong trinh:
tuplel = ('a', 'b', 'c', 'd', 'e', 'f', 'g")
print(tuplel[1:3])
print(tuplel[:3])
print(tuplel[3:])

& Két qua:
('b', e
(‘a', 'b', 'c")
('d', te', 'F, g

5. Néi (ghép) va lap cac bo
+ Noi cac b
<tuple 1> + <tuple 2> + . . + <tuple n>

Tra vé mot bd g@)m cac phﬁn tir (theo thr tu) cuia cac bo <tuple 1>,
<tuple 2>, .., <tuple n>

Vi du 4. Chuong trinh:

tuplel = ('a', 'b', 'c')
tuple2 = (1, 2, 3)
tuple3 = ('a', 'b")
tupled4 = tuplel + tuple2 + tuple3
print(tuple4)
& Két qua:

(‘a', 'b', 'c', 1, 2, 3, 'a', 'b")
+ Lapcacbd
<tuple 1> *n
n*<tuple 1>

Tra vé mdt bd bang cach ghép lién tiép n bo <tuple 1> lai v6i nhau.
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Vidu 5. Chuong trinh:

tuplel = (1, 2, 3)
tuple2 = 2*tuplel
tuple3 = tuplel*2
print(tuple2)
print(tuple3)

& Két qua:

(1J 2) 3) 1) 2J 3)
(1, 2, 3, 1, 2, 3)

6. Mot so cach gan gia tri cho kiéu dii liéu bd
+ Sir dung ham tao - tuple()

Ta c6 thé sur dung ham tao tuple() dé tao mot bod tr mot danh
sach hoic tir mot chudi.

Vi du 6. Chuong trinh:
listl = [1, 2, 3, 4]

strl = "abcd"
tuplel = tuple(listl)
tuple2 = tuple(strl)
tuple3 = tuple(range(4))
print(tuplel)
print(tuple2)
print(tuple3)

& Két qua:
(1, 2, 3, 4)

(la', Ibl, 'Cl, ldl)
(0, 1, 2, 3)
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+ Packing va Unpacking
Vi du 7. Chuong trinh:
tuplel =1, 2, 3
print(tuplel)
x1, x2, x3 = tuplel
print(x1)
print(x2)
print(x3)
& Két qua:
(1, 2, 3)
1
2
3
Vi du 8. Chuong trinh:
a=1
print(a)
a=1,
print(a)
& Két qua:
1
(1,)

7. Dao ngugc thd tu

Vi du 9. Chuong trinh:
tuplel = (1, 2, 3, 4)
tuple2 = tuplel[::-1]

#packing

#unpacking

print("Tuple ban dau: ",tuplel)

print("Tuple dao nguoc: ",tuple2)
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& Két qua:
Tuple ban dau: (1, 2, 3, 4)
Tuble dao nguoc: (4, 3, 2, 1)

8. Ham min(), max()
+ Ham min(tuplel)
Tra vé phan tir c6 gia tri nhé nhat trong tuplel.
+ Ham max(tuplel)
Tra vé phan tir ¢ gia tri 16n nhat trong tuplel.
Vi du 10. Chuong trinh:
tuplel = (1, 2, 3, 4)
print("Phan tu nho nhat: ", min(tuplel))
print("Phan tu lon nhat: ", max(tuplel))
& Két qua:
Phan tu nho nhat: 1
Phan tu lon nhat: 4

9. Phép toan in, phuong thiic count (), phuong thiic index()
# Phép toan in
<phan tr> in <tuple1>

Tra vé gia tri True néu <phan ti> thude <tuplel>. Nguoc lai
phép toan tra vé False.

+ Phuong thirc count ()

tuplel.count(<phan tir>)
Tra vé sb 1an xudt hién ctia <phan nr> trong tuplel.
+ Phuong thirc index()

tuplel.index(<phan ti>)

Tra vé chi sb ciia <phan tir> dau tién trong tuplel. Néu <phan tir>
khong thudc tuplel thi chuong trinh s& bao 16i.
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Vi du 11. Chuong trinh:
tuplel = (2, 1, 2, 2, 1)
print(1 in tuplel)
print(5 in tuplel)
print(tuplel.count(2))
print(tuplel.index(2))

& Két qua:

True
False
3

0

10. So sanh bo
Vi du 12. Chuong trinh:

tuplel = (1, 2, 3)
tuple2 = (2, 1, 3)
tuple3 = (1, 2, 3, 4)

print(tuplel == tuple2)
print(tuplel < tuple2)
print(tuplel < tuple3)
& Két qua:
False
True
True
11. Mgt s6 van dé khong thuc hién dugc trong kiéu dit liéu bd
& Thay ddi gia tri cia mot thanh phan
Kiéu dit liéu bo khong cho phép thay déi gia tri cia mot thanh phan.
tuplel = (1, 2, 3, 4)
tuplel[@] = 10
print(tuplel)

Chuong trinh s& bao 16i tai cau 1énh: tuplel[0] = 10
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&£ Thém mot phan tor méi

Kiéu dir liéu bo khong co phuong thirc thém mot phan tir méi.
Nhung ta c6 thé sir dung cach ndi bo dé thém mot phan tir méi.

tuplel = (1, 2, 3, 4)

tuplel = tuplel + (Xx,)
+ Xoa mot phan tir

Kiéu dir liéu bd ciing khong cho phép x6a cac phan tu.

B. BAI TAP ON LUYEN

Bai tap 1. Nhap vao mot bo

Viét chwong trinh nhdp viao mét bg (tuple) gom sé n s6 nguyén
(a0, a1, .., @n-1). Tinh téng cdc phdn wr la s6 nguyén lé; tinh téng cac
phan tir chan cua bo.

Bai tap 2. Sap xép cac phan tir ¢ hai thdng tin

Co n dé vat, do vt thiri (i = 0,1,2,..,n- 1) cé khoi heong la
i va gid tri la bi. Hay sap xép cac do vdt theo tiéu chi:

- Khoi heong nhé thi xép truwée, khoi heong I6n thi xép sau (wu
tién a)).

- Hai vit ¢6 khoi lwong bcing nhau thi vdt nao co gia tri nho thi
xép truoc (wu tién by).

Chirong trinh nhdp n sé nguyén ag, i, .. , @n_1 va n s6 bo, by, .. ,
bn 1 twong ung la khoi lwong cua n dé vat va gid tri cua n dé vat. In
ra danh sach n do vdt sau khi sap xép. Danh sach in trén n dong, moi
dong gom hai so twong ung la khoi lwong va gia tri cuia mot do vat.

Vidu:n = 4;dayai: 1, 2,9, 2; day bi: 10, 3, 2, 1. Danh sach sau
khi sap xep.

1 10

2 1

2 3

9 2
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Bai tap 3. Sap xép theo truong thong tin

C6 n hoc sinh, hoc sinh tha i (i = 0,1,..,n — 1) c6 diém Toan la
a;, diém Tin 1a b; va diém Anh 1a ¢;. Hay sip xép danh séach hoc sinh
theo diém Tin ting dan.

Vidu: n=4; day a;: 10, 6, 7, 9; day b;: 10, 9, 7, 8; day c;: 6, 8,
7, 9. Danh sach sau khi sap xép (Toan, Tin, Anh).

777
989
698
10106

C. THUAT TOAN VA HUGNG DAN GIAI
Bai tap 1. Nhap vao mot bo
Y twdng thuit toan
Dé nhap mot bo, ta c6 thé thyc hién theo hai cach:

+ Cdch 1. Nhap cac thanh phan va luu cic thanh phan ndy trong
mot danh sach. Sau d6 st dung ham tao tuple() dé chuyén
danh sach cac phﬁn tor dugc nhap thanh mdt bé.

£ Cich 2. Tao mot bo tuplel = (). Lan luot nhap cac thanh
phan, luu chung thanh bd gdm 1 phén tir roi ghép ching vao
tuplel.

Pé tinh tong cac phan tir 18, tong cac phan tir chan, ta xét 1an luot
cac phan tir, kiém tra tinh chin 1€ rdi cong vao tong tuong tng.
Chuong trinh 1
n = int(input("Nhap so phan tu cua tuple: "))
print("Nhap ", n, "phan tu: ")
listl = [int(input()) for i in range(n)]
tuplel = tuple(listl)
print("tuple nhap vao: ",tuplel)

sum_odd = sum_even = 0



Chuang 2. Lap trinh Python co ban 163

for x in tuplel:
if x%2 == @: sum_even += X
else: sum_odd += x
print("Tong cac phan tu le: ",sum_odd)
print("Tong cac phan tu chan: ",sum_even)
Chuong trinh 2
n = int(input("Nhap so phan tu cua tuple: "))
print("Nhap ", n, "phan tu: ")
tuplel = ()
for i in range(n):
X = int(input())
tuplel += (x,)
print("tuple nhap vao: ",tuplel)
sum_odd = sum_even = 0
for x in tuplel:
if x%2 == @: sum_even += X
else: sum_odd += x
print("Tong cac phan tu le: ",sum_odd)
print("Tong cac phan tu chan: ",sum _even)
Bai tap 2. Sap xép cac phan tir ¢6 hai thdng tin
Y twéng thuit toan
Luu thong tin cta n dd vat trong mdt danh sach listl ma moi
phan tir cia danh sach 13 mot bo gém (a; , b;). Thuc hién sip xép danh
sach theo thtr tu tang dan va in ra danh sach da dugc sap xép.
Luu day ay, aj, .., a1 dudi dang mot danh sach listA.
Luu day by, by, .., by 1 dudi dang mot danh sach listB.

Pé tao danh sach list1 ta co thé thuc hién:
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* Cach 1
- bat list1 =[]
- Lan luot ghép: listl = listl + [ (listA[i], listB[i])] véi
i =01.,n-1
+ Cach 2
St dung ham zip()
Chuong trinh 1
n = int(input("Nhap so do vat n = "))
listl = []

print("Nhap ",n, "khoi luong: ")

listA = [int(input()) for i in range(n)]

print("Nhap ",n, "gia tri: ")
listB = [int(input()) for i in range(n)]
for i in range(n):
x = (listA[i], listB[i])
listl.append(x)
listl.sort()
print("Danh sach do vat da duoc sap xep:")
for i in range(n):
print(listi[i][e],"' ',listi[i][1])
Chwong trinh 2
n = int(input("Nhap so do vat n = "))
listl = []
print("Nhap ",n, "khoi luong: ")
listA = [int(input()) for i in range(n)]
print("Nhap ",n, "gia tri: ")
listB = [int(input()) for i in range(n)]
listl = list(zip(listA, 1listB))
listl.sort()



Chuang 2. Lap trinh Python co ban 165

print("Danh sach do vat da duoc sap xep:")
for i in range(n):
print(listi[i][e],"' ',listi[i][1])
Bai tap 3. Sip xép theo trudng thong tin
Y twéng thuit toan:
Luu thong tin ctia n hoc sinh trong mot danh sach list1 ma moi
phan tir ctia danh sach 1a mot bo gom (ay, by, ¢;).
Luu day ay, a4, .., an—1 dudi dang mot danh séach listA.
Luu day by, by, .., by—1 dudi dang mot danh séch listB.
Luu day cg,cq,.-,Cph_q dudi dang mét danh sach listC.
Khi d6 danh sach list1 = 1ist(zip(listA, listB, listC))
Pé sip xép theo truong mon Tin, ta sir dung khoa key va ham
lambda nhu sau: listl.sort(key = lambda hs: hs[1]).
ChU y: tén hs trong ham lambda c6 thé thay boi mot tén bat ki
vi d6 1a mot bién, con hs[1] 1a vi truong ta can sap xep co chi so 1.
Chwong trinh:
n = int(input("Nhap so hoc sinh n = "))

print("Nhap ",n, "diem Toan: ")
listA = [int(input()) for i in range(n)]
print("Nhap ",n, "diem Tin: ")
listB = [int(input()) for i in range(n)]
print("Nhap ",n, "diem Anh: ")

listC = [int(input()) for i in range(n)]

listl = Llist(zip(listA, listB, 1listC))
listl.sort(key = lambda hs: hs[1])
print("Danh sach hoc sinh da duoc sap xep:")
for i in range(n):

print(list1[i][@],list1[i][1], list1[i][2])
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CHU BE 13. KIEU DU LIEU TAP HOP - SET

A. KIEN THUC CO BAN

Ngon ngit 1ap trinh Python hd tro kiéu dit liéu tip hop (set) cho
phép biéu dién va thuc hién cac phép toan trén tap hop giéng nhu toan
hoc. Pay 1a mot diém manh cia ngon ngir 1ap trinh Python.

1. Khai bao tap hop
<bién tdp hop> = {phdn tir 0, phan tir 1, .. , phan tir n-1}
Vi du: SetA = {1, 2, 6, ‘toan’, ‘tin’}

Khong giéng nhu trong kiéu dir liéu danh sach (list), cic phan tir
trong tap hop khong c6 tht ty va khong duoc danh chi s6. Cac phan tir
trong tap hop déu phai khac nhau, gibng nhu khai niém tap hop trong
toan hoc.

Vi du 1. Chuong trinh:
setl = {1, 2, 3, 4, 1}
print(setl)

& Két qua:
{1, 2, 3, 4}

Cac phén tr béng nhau duogc tu dong loai bo va chi gitr lai mat.

2. Cach tao mét tap hgp
DPé tao mot tap hop, co thé liét ké truc tiép cac phe‘in tir cua tap
hop. Ngoai ra, Python cho phép tao ra céac tap hop theo cac cach sau.
a) Tao tap hop dung ham tao set()
Vi du 2. Chuong trinh:
listl

[1, 2, 3, 1, 5]
"abcacbd"

setl = set(1listl)

strl
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set2 = set(strl)
print(setl)
print(set2)
& Két qua:
{1, 2, 3, 5}
{'d', 'b', 'a', 'c'}
b) Sir dung vong for

C6 thé st dung vong for dé tao ra tap hop gidng nhu tao ra cic
danh séch.

Vi du 3. Chuong trinh
setl

{x for x in range(10)}
set2

{2*x for x in range(10)}
set3 = {x for x in range(10) if x%2 == 0}
print(setl)
print(set2)
print(set3)
& Két qua:
{0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
{0, 2, 4, 6, 8, 10, 12, 14, 16, 18}
{0, 2, 4, 6, 8}
% Chu y
setl = {}la mot cau lénh sai, { } khong ding dé biéu dién mot
tdp rong. Dé biéu dién mot tap hop rong, ta dung setl = set().

3. Lay s6 phan ti va liét ké cac phan ti thudc tap hgp
Vi du 4. Chuong trinh:

setl = {1, 2, 3, 4, 5}
n = Len(setl)
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print("so phan tu cua tap hop: ", n)
print("cac phan tu thuoc tap hop:", end = ' ")
for x in setl:

print(x,end = ' ')

& Két qua:
so phan tu cua tap hop: 5
cac phan tu thuoc tap hop: 1 2 345

+ Ham lay s6 phan tir cia tap hop

len(<bién tip hop>)

4. Cac phép toan trén tap hop
a) Phép giao

Giao hai tap hop A va B 1a mot tap hop, bao gom tit ca cac phan
tu cung thudc ca hai tap hop A va B.

Ki hi¢u: A& B
Vi du S. Chuong trinh:

A={1, 2, 3, 4}
B ={2, 4, 6, 7}
C=A&B

print("Giao cua A va B: ",C)
& Két qua:

Giao cua A va B: {2, 4}
+ Phuong thirc intersection()

Pé tim giao cua hai tdp hop, ta st dung phuong thic
intersection().

Vi du 6. Chuong trinh:
A {1.’ 2) 3) 4}
{2.’ 4) 6) 7}

B
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C = A.intersection(B)
D = B.intersection(A)
print("Giao cua A va B: ", Q)
print("Giao cua A va B: ", D)
& Két qua:
Giao cua A va B: {2, 4}
Giao cua A va B: {2, 4}
b) Phép hop

Hop cua hai tip hop A va B 1a mot tip hop bao gom tat ca cac
phan tir thudc tap A hodc tap B.

Ki hi¢u: A |B
Vi du 7. Chuong trinh

A= {1.) 2, 3, 4}
B = {2) 4) 6) 7}
C=A|B

print("Hop cua A va B: ", Q)
& Két qua:

Hop cua A va B: {1, 2, 3, 4, 6, 7}
+ Phuong thirc union()

Dé tim hop cua hai tap hop, ta c6 thé st dung phuwong thirc
union().

Vi du 8. Chuong trinh:

A={1, 2, 3, 4}
B=14{2,4, 6, 7}
C = A.union(B)
D = B.union(A)

print("Hop cua A va B: ", Q)
print("Hop cua A va B: ", D)
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& Két qua:
Hop cua A va B: {1, 2, 3, 4, 6, 7}
Hop cua A va B: {1, 2, 3, 4, 6, 7}
+ Phuong thirc add()

Dé thém mot phan tir x vao tap hop A, ta hop tap A véi tap {x}.
Ngoai ra, ta c6 thé str dung phuong thirc add() dé thém mot phan tir
vao tap A.

Vidu 9. Chuong trinh:
set()
set()

A
B

for x in range(5):
A=A {x}
B.add(x)
print(A)
print(B)
& Két qua:
{0, 1, 2, 3, 4}
{e, 1, 2, 3, 4}
c) Phép hi¢u

Hiéu ctia tap hop A va tp B 1a mot tap hop gom tat ca cic phan
ta thuoc A nhung khong thudc B.

Ki hi¢u: A- B

Vi du 10. Chuong trinh:
A {1, 2, 3, 4}
B {3, 4, 5, 6}
cC= A-8B
print(C)

& Két qua:

{1, 2}
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+ Phuong thic difference()

Pé tim hiéu cua hai tdp, ta c6 thé su dung phuong thirc
difference().

Vi du 11. Chuong trinh:
A {1, 2, 3, 4}
{3, 4, 5, 6}
C = A.difference(B)
print(C)
& Két qua:
{1, 2}
+ Phuong thic discard()

B

Dé loai bo mot phan tir x khoi tap A, ta sir dung phép hi¢u gitra A
va {x}. Ngoai ra ta c6 thé sit dung phuong thurc discard().
Vi du 12. Chuong trinh:
A= {1, 2, 3, 4}
A.discard(4)
print(A)
& Két qua:
{1, 2, 3}
d) Phép hi¢u déi xirng
Hiéu ddi xtmg cua hai tap hop A va B 1a mot tap hop gom tit ca
cac phan tir thudc A hodc thuoc B nhung khong thudc ca A va B.
Ki hi¢u: A" B
Vi du 13. Chuong trinh:

A= {1.) 2, 3, 4}
B = {31 4, 5, 6}
C=A"B

print(C)
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& Két qua:
{1.’ 2) 5) 6}
+ Phuong thirc symmetric_difference()

Dé tim hiéu ddi xtmg cta hai tip hop, ta c6 thé sir dung phuong
thirc symmetric_difference()

Vi du 14. Chuong trinh:

A={1, 2, 3, 4}

B

{3.’ 4.' 5) 6}
C

A.symmetric_difference(B)
print(C)
& Két qua:
{1, 2, 5, 6}
e) Phép toan in va not in
%+ Phép toan in
x in A tra vé két qua True néu phan tir X thudc tap A, nguoc lai
tra vé gia tri False.
%+ Phép toan not in
xnot in A tra vé gia tri True néu phan tr X khong thudc tap A,
nguoc lai tra vé gia tri False.
Vi du 15. Chuong trinh:
A

{1, 2, 3, 4}
X =4
print(x in A)
print(x not in A)
& Két qua:
True

False
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f) Phép toan doi véi tap con
+ Phép toan so sanh bang giira hai tip hop
Ki hi¢u: A==B
Tra vé& gia tri True néu hai tip hop d6 gidng nhau, tic 13 moi
phan tir thudc tap A cling thudc tap B va moi phan tir thudc tap B cling
thudc tap A; nguoc lai phép so sanh tra vé gia tri False.
+ Phép toan kiém tra tap con
Ki hi¢u: A<=B
Tra vé gia tri True néu A 1a tdp con cua B, tirc 1a moi phan tir
thudc tap A déu thudc tap B; nguoc lai tra vé gia tri False.
+ Phép toan kiém tra tap con thuec sy
Ki hiéu: A <B
Tra vé gia tri True néu A 1a tap con thuc sy cua B, tirc 1a moi
phan tir thudc tap A déu thudc tap B, nhung c6 phan tir thuéc B nhung
khong thudc A; nguoc lai, phép toan tra vé gia tri False.
Vi du 16. Chuong trinh:

A= {1, 2, 3, 4}
B = {1, 2, 3, 4}
c = {1, 2}

print(A == B)
print(A <= B)
print(C < B)

& Két qua:
True
True
True

g) Phép toan all() va any()

Trong toan hoc, ta sir dung ki hiéu V dé néi vé moi phan tir trong
mot tap hop va ki hiéu 3 dé ndi su ton tai clia mot phén tur trong tap hop.
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Vidy, Cho A={1, 2, 3,4,5}, B={vx € A|x : 2} khi d6 B = {2, 4};
hay 3x € A|x : 2. Python cung cép hai phép toan thyuc hién cic cong
viéc twong ung nhu vay.

+ Phép toan all()
Cau 1énh all([x > 0 for x in SetA])

C6 nghia tuong duong v6i khang dinh x > 0, Vx € SetA. Khang
dinh nay dung hay sai tily thudc vao gia tri ctia cic phan tir trong tap
SetA.

Vidu 17. Chuong trinh:
A= {1, 2, 3, 4}
print(all([x > @ for x in A]))
print(all([x %2 == @ for x in A]))
& Két qua:
True
False

+ Phép toan any()

Cau Iénh any([x%2 == 0 for x in SetA]) c6 nghia tuong duong
v6i khang dinh 3x € SetA|x : 2. Khang dinh nay diung hay sai tuy
thudc vao gia tri ciia cac phan tu trong tap SetA.

Vi du 18. Chuong trinh:

A={1, 2, 3, 4}

print(any([x < @ for x in A]))

print(any([x %2 == @ for x in A]))
& Két qua:

False

True
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B. BAI TAP ON LUYEN
Bai tap 1. Tong chir s6 chung
, Viét chwong trinh nhdp hai so t nhién a va b. Tinh tong cdc chir
so”, chung cua a va b. Vi du a = 112’3499, b = 1112229; c¢o chwr
so”’chung la 1,2, 9:' nén to”ng cdac chir sé clfung bang1+2+9 = 12.’
Neu co mot chir S‘OA cung xuat hién nhiéu lan trong ca a va b thi chir so
do chi tinh mot lan.

Bai tap 2. Nhan phan thuong

Mgt 16p hoc ¢6 n hoc sinh dwoc danh so thir tu tir 1 dén n. Nha
trirong phat phan thieong cho cdc em thanh hai dot.

Pot 1 gom k em c6 sé thiz tie Iy, Iy, .., Iy

Pot 2 gom t cdc em cé s6 thir tie 11y, ..., .

Trong mofi dot phat thuéng, moi em trong danh sdch sé dwoc
nhdn mot quyén vo.

Yéu cau: Viét chwong trinh nhdp n va danh sdch cic em dwoC
nhdna thuong dot 1, dot 2. Dua ra danh sach cdc em dwoC nhdgn 2
quyezn vo, cac em nhdn duoc 1 quyén va, va cac em khong duoc nhan
quyén Vo nao.

Bai tap 3. Danh sach dai di¢n

Nhdp danh sdc:h a gom n s6 nguyén a[O],a[l],..,a[n’— 1].‘ Tao
dan’h sdach b th’ gém cac ki ’tu’ dai diép trong a, II/Z’C“ la neu phan tr
xuat hién nhié,u ldl? thi chi {dy mot phan tir. Cac phan tu trong danh
sach b duoc sap xép tang dan.

Bai tap 4. Hoc sinh gioi Toan, Ly, Hoa

Lop hoc ¢6 n hoc sinh tham gia ki thi hoc sinh gioi cap tinh vé ba
moén Toan, Ly, Héa. Cac hoc sinh dwoc danh so thir tu tir 1 den n.

Maén Toan c6 a hoc sinh thi, gom cac em c6 sé thir tie: ty, t,,. ., t,.

Mén Ly ¢ b hoc sinh thi, gém c&c em ¢6 s6 thir tue: 1y, Ly, ..., 1.

Mbn Héa c6 ¢ hoc sinh thi, gom cac em c6 sé thir te: hy, ks, .., .

Yéu cdu: Hay dwa ra danh sach cac em chi thi mgt mon; cac em
thi hai mén, cac em thi ca ba mén.
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Vi du: n = 10; thi mdn Toan gom cdc em {1, 2, 3, 7, 8}, thi mén
ly {1, 2, 6, 9, 10}, thi mdn Hoa {4, 5, 6, 7, 9}.

Thi mot mén:

Toan: {3, 8}, ly {10}, Hoa {4, 5}.

Thi hai mon:

Toan, Ly {1, 2}; Ly, H6a {6, 9}; Toan, Hoa {7}

Thi ba mén: { }, khéng c6 em nao.

C. THUAT TOAN VA HUGNG DAN GIAI
Bai tap 1. Tong chit s6 chung
Y twéng thuit toan
Ta str dung tap hop setA lua cac chir s cia s6 a, mdi chir s6 xuét

hién mét lan trong setA, setB luu cac chir sb cta s& b, mdi chit sd chi
xuét hién mot 1an trong setB.

Goi setC 1a giao ctia hai tap hop setA va setB. Khi d6 cac phan tir
trong setC 14 cac chir s6 chung ciia hai s6 a va b, mdi chir s6 chi tinh
mot 1an.

Thuc hién cong cac phan tir trong setC ta s& co két qua.

Chuong trinh 1

a

b

input("Nhap so a: ")

input("Nhap so b: ")
setA = set(a)
setB = set(b)

setC = setA & setB
sum = 0O
for x in setC:

sum += int(x)

print("Tong chu so chung: ", sum)
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< Nhin xét

Nhan thay cdc chir so chung cua a va b chi co thé la ‘0, ‘1, .., ‘9.
Vivay, ta duyét lan luot cac chir so tie chit so ‘0’ den chit so ‘9. Voi
moi chir soO, thuc hién kiem tra xem chir s6 do co thudc ca hai so6 a va
b khong? Neu thudc ca a va b thi cong chir so nay vao tong.

Chuwong trinh 2
a = input("Nhap so a: ")
b = input("Nhap so b: ")
sum = O

for i in range(10):
if str(i) in a and str(i) in b:
sum += 1
print("Tong cac chu so chung: ",sum)
Bai tap 2. Nhan phan thuong
Y tuwdng thuit toan
Ta xem danh sach cac hoc sinh dugc nhéan thudng dot 1 1a tap A.

Danh sach cac em dugc nhan thuong dot 2 1a tap B. C la tap gém n s6
1,2,..,n.

A= {|1, |2, ey Ik}
B={lly I, .., 1}
C={123,.,n}

Ta nhan thay, nhirng ban nhan duogc hai quyén v chinh 1 nhitng
ban c6 sb thir tu thudc ca tap A va B, tic 1a thudc A&B.

Nhimng ban nhan dugc mot cudn vo 1a nhitng ban c6 sé thir tu
thudc hiéu ddi xang cua A va B, tic 1 thuoc A*B.

Nhiing ban khdng nhan dugc cudn vo nao thude tap C - (A|B).

Chwong trinh
n = int(input("Nhap so hoc sinh"))
k = int(input("Nhap so hoc sinh nhan thuong dot 1:"))
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print("Nhap danh sach hoc sinh nhan thuong dot 1:")

A = {int (input()) for i in range(k)}

t = int(input("Nhap so hoc sinh nhan thuong dot 2:"))
print("Nhap sanh sach hoc sinh nhan thuong dot 2:")

B

{int (input()) for i in range(t)}

C = {i for i in range(1, n+1)}

setl = A~B
set2 = A &B
seto = C - (A | B)

print("Nhung ban nhan duoc 2 cuon vo:")
print(set2)
print("Nhung ban nhan duoc 1 cuon vo:")
print(setl)
print("Nhung ban khong nhan cuon vo nao:")
print(seto)

Bai tap 3. Danh sach dai di¢n

Y twéng thuat toan

Lan luot cho cac phan ti a[0], a[1],..,a[n — 1] vao mdt tap hop.
Céc phan tir trung nhau chi duoc dir lai mot.

Chuyén tap hop nhan duoc thanh danh sach ta s& c6 mot danh
sach dai dién.

Chwong trinh
n = int(input("Nhap so phan tu cua danh sach: "))
print("Nhap danh sach: ")
a = [int(input()) for i in range(n)]
#Tao tap hop tu cac phan tu trong danh sach a
setA = set(a)

#Tao danh sach tu cac phan tu thuoc tap hop setA
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b = list(setA)
b.sort()
print("Danh sach dai dien:")
print(b)
Bai tap 4. Hoc sinh gioi Toan, Ly, Hoa
Y twéng thuit toan

Ta luu danh sach cac em thi mén Toan trong tap hop A, mén Ly
trong tap hop B, mén Hoa trong tap C.

A={t,ty.., t,}

B={ly,Ly.. 1) ‘
C=1{hy, hy,.., he) ".

Ta nhan thay:
Hoc sinh chi thi mén Toan la A — (B | C)
Hoc sinh chi thimoén Ly la B— (A | C)
Hoc sinh chi thi mén Héa la: C — (A | B)
S6 thicabaménla A& B &C.
S6 hoc sinh chi thi hai mén gdm:
Chi thi hai m6n Toan va Ly: A& B — (A&B&C)
Chi thi hai mo6n Ly va Héa: B&C — (A&B&C)
Chi thi hai mon Hoa va Toan: C&A — (A&B&C).
Chuong trinh
a = int(input("Nhap so hoc sinh du thi mon toan:"))

print("Nhap ", a ," hoc sinh thi toan: ")
A
b

print("Nhap ", b, " hoc sinh thi ly: ")

{input() for i in range(a)}
int(input("Nhap so hoc sinh du thi mon ly: "))

B = {input() for i in range(b)}
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¢ = int(input("Nhap so hoc sinh du thi mon hoa: "))

print("Nhap ",c, " hoc sinh thi hoa: ")

C = {input() for i in range(c)}

Toan =A - (B | Q)

Ly =B - (A]| Q)

Hoa =C - (A | B)

print("Hoc sinh chi thi mon toan: ",Toan)

print("Hoc sinh chi thi mon ly: ", Ly)

print("Hoc sinh chi thi mon hoa: ", Hoa)

TLH = A&B&C

TL = (A & B) - TLH
LH = (B &C) - TLH
HT = (C & A) - TLH

print("Hoc sinh chi thi toan va 1ly: ", TL)
print("Hoc sinh chi thi ly va hoa: ", LH)
print("Hoc sinh chi thi hoa va toan: ", HT)

print("Hoc sinh thi toan, ly, hoa: ", TLH)
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CHU BE 14. KIEU DU LIEV TUBIEN - DICT

A. KIEN THUC CO BAN
1. Khai niém va khai bao

Tir dién (dict) 13 mot danh sach cac phan tir, mdi phan tir gdm hai
thanh phan, mot thanh phan dugc goi 1a khoa (key), thanh phan con lai
goi 1a gia tri (value) cta thanh phan d6. Cac phan tir trong tir dién c6
khoa khac nhau, con gia tri thi c6 thé bang nhau. Khoa ciia mdi phan
tir khong thay doi dugc, con gia tri ctia né thi c6 thé thay doi.

Khai bao:
<bién tir dién> = {<khéa0>:<gidtri0>, <khéal>:<giatril>, .. <khda
n-1>:<gidatri n-1>}

Vidu 1. Dict ={1: 2, 2: “Toan”, 3: “Tin”}

Khai bdo mot bién kiéu dir liéu tir dién c6 tén Dict, gdbm 3 phan
tor, co6 khoa va gia tri tuong tng:

Khéa | Gia tri

1 2
2 “Toan”
3 “Tin’ﬁ

Céc phan tir trong tir dién khong dwoc dénh chi sé nhu kiéu dir
liéu danh sach, cac phan tir trong tir dién duoc xac dinh théng qua
khoa cta ching. Ta c6 thé dua ra gia tri cia mot phan tir thong qua
khoa cua n6 nhu sau:

<bién tir dién>[khéal.

2. Liét ké cac phan ti thugc tir dién
a) Liét ké cac khéa
Vi du 2. Chuong trinh:
Dict = {1: 2, 2: "Toan", 3: "Tin" }
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print("Cac khoa cua tu dien:")
for x in Dict:
print(x, end = ", ")
& Két qua:
Cac khoa cua tu dien:
1, 2, 3,
b) Liét ké cac gia tri
Vi du 3. Chuong trinh:
Dict = {1: 2, 2: "Toan", 3: "Tin" }
print("Cac gia tri cua tu dien:")
for x in Dict:
print(Dict[x], end = ", ")
& Két qua:
Cac gia tri cua tu dien:
2, Toan, Tin,
+ Phuwong thic values()
Ngoai ra, ta con c6 cach khac dé dwa ra cac gia trj ciia cac phan tir
thudc tir dién nho phuong thire values ()

Vi du 4. Chuong trinh:
Dict = {1: 2, 2: "Toan", 3: "Tin" }
print("Cac gia tri cua tu dien:")
for x in Dict.values():
print(x, end = ", ")
& Két qua:
Cac gia tri cua tu dien:

2, Toan, Tin,
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c) Liét ké ca khoa va gia tri
+ Phuwong thic items()
Dé liét ké ca khoa va gid tri ciia cac phan tir trong tir dién, ta st
dung phuong thirc items().

Vi du 5. Chuong trinh:

Dict = {1: 2, 2: "Toan", 3: "Tin" }

print("Khoa va gia tri:")

for x, y in Dict.items():

print(x,"':',y)

& Két qua:

Khoa va gia tri:

1: 2
2: Toan
3: Tin

3. Cac phép toan trén kiéu tir dién
a) LAy s6 phan tir thudc tir dién
Ham Len(<bién tir dién>) tra vé sd phan tir thudc tir dién <bién
twe dién>.
Vi du 6. Chuong trinh:
Dict = {1: 2, 2: "Toan", 3: "Tin" }
print("So phan tu cua tu dien: ", len(Dict))
& Két qua:
So phan tu cua tu dien: 3
b) Thém mét phan tir vao tir dién
<bién tir dién>[<khéa méi>] = <gid tri>
Vi du 7. Chuong trinh:
Dict = {1: 2, 2: "Toan", 3: "Tin" }
Dict[4] = "Ly"
print("Cac phan tu cua tu dien: ")

print(Dict)
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& Két qua:
Cac phan tu cua tu dien:
{1: 2, 2: 'Toan', 3: 'Tin', 4: 'Ly'}
¢) Thay déi gia tri ciia mdt phin tir
<bién tie dién> [<khoa>] = <gid tri moi>
Vi du 8. Chuong trinh:
Dict = {1: 2, 2: "Toan", 3: "Tin" }

Dict[4] = "Ly" #them moi
Dict[1] = "Ly" #thay doi
gia tri

print("Cac phan tu cua tu dien: ")
print(Dict)
& Két qua:
Cac phan tu cua tu dien:
{1: 'Ly', 2: 'Toan', 3: 'Tin', 4: 'Ly'}
d) X6a mdt phan tir thudc tir dién

C6 nhiéu cach dé xda mot phﬁn tr thudc tir dién. Sau day la mot
s6 cach thyc hién.

+ Phuong thirc pop()
<bien tir dien>.pop(<khoa>)

Xoa phan tir c6 khoa <khéa> khoi tir dién <bién tir dién>.

Vi du 9. Chuong trinh:
Dict = {1: 2, 2: "Toan", 3: "Tin" }
Dict.pop(1)
print("Cac phan tu cua tu dien: ")
print(Dict)

& Két qua:
Cac phan tu cua tu dien:

{2: 'Toan', 3: 'Tin'}
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+ Phuong thirc popitem()

<bién tir dién>.popitem()
X6a phan tir duoc dwa vao tir dién 1an sau cing.
Vi du 10. Chuong trinh:

Dict = {1: 2, 2: "Toan", 3: "Tin" }
Dict.popitem()

print("Cac phan tu cua tu dien: ")
print(Dict)

& Két qua:
Cac phan tu cua tu dien:
{1: 2, 2: 'Toan'}

Vi du 11. Chuong trinh:
Dict = {1: 2, 2: "Toan", 3: "Tin" }
Dict[5]
Dict[4]

n Ly
"Hoa

print("Tu dien truoc khi xoa: ")
print(Dict)
Dict.popitem()
print("Tu dien sau khi xoa:")
print(Dict)

& Két qua:
Tu dien truoc khi xoa:
{1: 2, 2: 'Toan', 3: 'Tin', 5: 'Ly', 4: 'Hoa'}
Tu dien sau khi xoa:
{1: 2, 2: 'Toan', 3: 'Tin', 5: 'Ly'}

+ Ham del

e X6a timg phan tir

del <bién tir dién> [<khéa>]

Xoa phan tir c6 khoa <khoa> khoi tir dién <bién tir dién>.
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Vi du 12. Chuong trinh:
Dict = {1: 2, 2: "Toan", 3: "Tin", 4:"Ly"}
del Dict[2]
print("Tu dien sau khi xoa:")
print(Dict)
& Két qua:
Tu dien sau khi xoa:
{1: 2, 3: 'Tin', 4: 'Ly'}
e Xo0a ca tir dién
del <bién tir dién>
Xoéa ca tir dién <bién tir dién>.
Vi du 13. Chuong trinh:
Dict = {1: 2, 2: "Toan", 3: "Tin", 4: "Ly"}
del Dict
print(Dict)

Chuong trinh s& bao 16i & cau 1énh print(Dict) vi lic nay Dict
khong dugc xéc dinh.

+ Phuong thirc clear()
<bién tir dién>.clear()

Xoa tt ca cac phan tir thudc tir dién <bién tir dién>.
Vi du 14. Chuong trinh:
Dict = {1: 2, 2: "Toan", 3: "Tin" ,4:"Ly"}
Dict.clear()
print("Tu dien sau khi xoa:")
print(Dict)
& Két qua:
Tu dien sau khi xoa:

{1}
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+ Chuy
Khi x6a mét phan tir ma ta truy cdp dén khéa khéng cé trong tir
dién thi chuwong trinh sé bao loi KeyError.

e) Phép toan in
<khéa> 1in <bién tir dién>
Tra vé gié tri True néu trong tir dién <bién tir ‘dién> ton tai phan
tir c6 khoa bang <khoa>. Nguoc lai, phép toan tra vé gia tri False.
Vi du 15. Chuong trinh:
Dict = {1: 2, 2: "Toan", 3: "Tin", 4:"Ly"}
if 1 in Dict:
print("Co phan tu khoa bang 1.")
else:
print("Khong co phan tu khoa bang 1.")
if 10 in Dict:
print("Co phan tu khoa bang 10.")
else:
print("Khong co phan tu khoa bang 10.")
& Két qua:
Co phan tu khoa bang 1.
Khong co phan tu khoa bang 10.
f) Phwong thirc get ()
<bién tir dién>.get(k)

Tra vé gia tri cua phan tir c6 khoa 1a k. Trong truong hop, tir
diém <bién tir dien> khdng chara phan tir co khéa k, phuong thic tra
ve gia tri None.

Vi du 16. Chuong trinh:
Dict = {1: 2, 2: "Toan", 3: "Tin", 4: "Ly"}
print(Dict.get(2))
print(Dict.get(4))
print(Dict.get(5))



188 DUGNG VAO LAP TRINH PYTHON

& Két qua:
Toan
Ly
None
+ Dang tham sb
<bién tir dién>.get(k, “gia tri mic dinh”)

Tra vé gié tri caa phan tir c6 khoa la k. Trong trudong hop, tir
diém <bién tir dién> khong chira phan tir c6 khoa k, phuong thirc tra
ve gid tri “gia tri mac dinh”.

Vi du 17. Chuong trinh:
Dict = {1: 2, 2: "Toan", 3: "Tin", 4: "Ly"}
print(Dict.get(2, "Khong ton tai"))
print(Dict.get(4, "Khong ton tai"))
print(Dict.get(5, "Khong ton tai"))

& Két qua:
Toan
Ly
Khong ton tai

B. BAI TAP ON LUYEN

Bai tip 1. Tao tir dién

Cho hai danh sanh, danh séch listl gém n sé khac nhau [a,, a;,
.., @y_1] va danh sach list2 gom n tén [name,, name,, .., name,_,].
Hay tao ra mét tir dién ma céac phan ti ¢6 dang {a;: name;}, sau dé in
néi dung tir dién dwdi dang: <khéa>: <gid tri>.

Bai tap 2. Thong ké diém thi

Viét chirong trinh nhdp théng tin ciia hoc sinh gom: Diém, tén va
lueu cde thong tin nay trong mét tir dién. Piém thuée {0, 1, 2, .., 10}.
Sau do th(jng ké nhitng ban dwoc diém 10, diem 9, .., diém 1, diém 0.
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Bai tap 3. Tra ctru diém thi

Cho mét tir dién chira théng tin cia cdc thi sinh, moi phan tir ¢6 3
théng tin:

- 86 bdo danh (khéa)

- Ho va tén

- Diém thi

Churong trinh cho phép nhdp mét sé bdo danh, néu ton tai thi
sinh ¢6 s6 bdo danh twong g thi dwa ra ho va tén cing diém. Néu
khéng cd thi sinh tring véi sé bdo danh dwoc nhdp, thdng bao khong
co thi sinh.

Bai tap 4. Cip s6 hang c6 gia tri lién tiép

Cho day s6” nguyén al0],a[1],..,a[n —1]. Tinh s6 cdp chi s¢’
(i,j)saocho: 0 <i<j<n-—1lwoaali]+1=alj]

Vidu:day, ay =1, a,=2,a3=3,a,=2, a5=4. Tacé 4 cip
chi s6: (1,2), (1,4), (2,3),(3,5).

C. THUAT TOAN VA HUGNG DAN GIAI
Bai tap 1. Tao tur dién
Y twéng thuit toan
- Nhap n 12 s6 phan tir.
- Nhap danh sach listl = [ag, a4, .., Gp-1]-
- Nhap danh sach list2 = [namey, name,, .., name,,_1].
- Tao mot tir dién rong dict = { }.
- Lan luot thém vao tir dién dang dict[a;] = name;.
- In ndi dung danh sach gém khoa va gia tri.
Chuwong trinh
n = int(input("Nhap so phan tu n = "))

print("Nhap danh sach gom ",n," so khac nhau: ")

listl = [int(input()) for i in range(n)]
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print("Nhap danh sach gom ",n, " ten: ")
list2 = [input() for i in range(n)]
dict = {}
for i in range(n):
dict[list1[i]] = list2[i]
print("Noi dung tu dien:")
for x, y in dict.items():
print(x,": ",y)
Bai tap 2. Thong ké diém thi
Y twéng thuit toan
Pé tao tir dién, ta can thong tin dé tao khoa. Nhan thay co thé sir
dung diém dé tao khoa. Nhu vay khoa c6 gia tri: 0, 1, 2, .., 10. Ung
véi moi khoa i (i = 0,1,..,10), gia tri 1a mot danh sach céac tén cia
hoc sinh c6 diém 14 .
Khi théng ké nhitng ban duogc diém i (i =0,1,..,10),ta duara
gid tri ciia phan tir c6 khoa la i trong tir dién.
Chwong trinh
n = int(input("Nhap so hoc sinh n = "))
#Tao mot tu dien co 11 khoa
#Gia tri cua cac phan tu la danh sach rong
dict = {}
for i in range(11):
dict[i] = []
print("Nhap ten va diem cua ",n," hoc sinh:")
for i in range(n):

name = input("Ten: ")

mark

int(input("Diem: "))
dict[mark].append(name)
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print("Thong ke:")
for i in range(11):

print("Hoc sinh duoc diem

print(dict[i])

s i-’ll:ll)

Bai tap 3. Tra ctru diém thi
Y twéng thuit toan

Ta str dung mot danh sach val dé luu phan gi tri ctia mdi phan tir
trong tir dién. Trong d6 val[0] Iuu ho va tén, val[1] luu diém thi.
Pé tra ctru thong tin cta hoc sinh théng qua khoa <key>, ta sir
dung phuong thirc get(<key>, “Khong co thi sinh™).
Chwong trinh
print("Nhap du lieu cho tu dien")
n = int(input("Nhap so hoc sinh n = "))

print("Nhap SBD, Ten va Diem cua ",n," hoc sinh:")

#Tao mot tu dien rong de chua thong tin nhap vao

dict = {}

for i in range(n):
SBD = input("Nhap SBD: ")
Ten = input("Nhap Ho va ten: ")
Diem = int(input("Nhap diem: "))

dict[SBD] = [Ten, Diem]
print("Tra cuu:")
SBD = input("Nhap SBD de tra cuu: ")
print(dict.get(SBD, "Khong co thi sinh"))
Bai tap 4. Cap s6 hang ¢ gié tri lién tiép
Y twéng thuat toan
+ Thuattoan 1

Duyét tit ca céc cap chi sé (i,j), ung voi mdi cap chi sb
(i,j), néu théa man a; + 1 = q; thi ting so cap can tinh lén 1.



192 DUGNG VAO LAP TRINH PYTHON

& Nhan xét

Nhdn thdy, thudt todn nay rd rang va dé cai dat nhung so phép
tinh can thuc hién khodng n% Thudt todn sau ddy sir dung cdu trac tir
dién cho sé lirong phép tinh can thuc hién nlog,n.

+ Thuat toan 2

Lan luot xét cac s6 hang a[0], a[1],.., a[n — 1]. V&i mbi s6 hang
a[j], ta can tinh xem c6 bao nhiéu sb hang trudc d6 (a[i] Vvéi
0<i<j)maa[i] + 1 = a[j]. C6 bao nhiéu sé hang nhur vay s& co
by nhiéu cap tng vai chi s6 j dang xét. Dé thuc hién diéu nay, ta sur
dung mot tir dién ma phan tir ciia n6 ¢6 dang: {a[t]: s}, trong d6 s 1a
s6 lan xuat hién cua sé hang a[t] trong day.

Viéc xay dung tir dién, ta tién hanh tuan ty véi qua trinh xét cac
s6 hang a[j]. Ban dau, ta tao tir dién rong (dict).

Vi sd hang a[j], sd cacsdhang a[i], 0< i < j)maa[i] + 1 = a[j]
chinh 1a dict[a[j] — 1]. Cha y la thao tac truy xuét gia tri nay c6 s6
luong phép tinh 1a log,n. Sau d6 cap nhat s6 lan xuét hién cua so alj]
bang céach thuc hién dict[a[j]] = dict[a[j]] + 1.

Chuong trinh 1

n = int(input("Nhap so phan tu cua day: "))

print("Nhap ",n," phan tu: ")
a = [int(input()) for i in range(n) ]
kq = ©
for i in range(n-1):
for j in range(i+1, n):
if a[i] + 1 == a[j]:
kg = kg + 1
print("So cap co gia tri lien tiep: ", kq)
Chwong trinh 2
n = int(input("Nhap so phan tu cua day: "))

print("Nhap ",n," phan tu: ")
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a = [int(input()) for i in range(n) ]

kq = @
dict = {}
for j in range(n):
if dict.get(a[j] - 1) != None:
kg = kq + dict[a[]] - 1]
if dict.get(a[j]) == None:
dict[a[]j]] = 1
else:
dict[a[j]] = dict[a[j]] + 1

print("So cap so hang co gia tri lien tiep: ",kq)
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CHU BE 15. KIEU DU LIEU TEP

A. KIEN THUC CO BAN

O cac bai hoc trude, dit lidu duge dua tir bai phim dé xtr 1y va két
qua dugc ghi ra man hinh. O bai hoc nay, ta s¢ dé cap dén dit liéu
duogc doc tir tép vao dé xir 1y va két qua ciing duoc ghi ra tép. Tép la
mot tap hop cac thong tin duge luu & bd nhéd ngoai, no6d tao thanh don
vi luu trit va khong mat di khi may tinh mat nguén dién. O day ta chi
dé cap dén tép van ban, ndi dung cua chung duogc biéu dién duéi dang
cac ki tu. Cac ki tu trong tép duoc to chuc theo timg dong, mdi dong
c¢6 ki tu hét dong (EOL). Hé diéu hanh khong cho cac chuong trinh
lam tryc tiép vé6i tép dit liéu ma thong qua bién tép. Diéu nay gitup cho
an toan vé dir liéu trong tép.

1. Mé tép dé ghi dii ligu
a) Khai bao bién tép
<bién tép> = open(<tén tép>, ‘W’)

Khi thyc hién cau 1€nh nay, chuong trinh s€ tao ra mdt t€p van
ban véi tén twong tmg dé ghi dir liéu vao. Ban dau tép chua chira dir
liéu nao. Trong truong hop tép da ton tai thi dit liéu cii s& bi x6a hét.
Tén tép co thé gdm ca dudng dan.

Vidul. f1=open(“Vidu.txt”,’w’)
f2 = open(“C:/python/Vidu.txt”,’w’)
b) Ghi dir li¢u vao tép
+ Caulénhwrite()
<bién tép> write(<chudi ki tw>)

& Ghi mot chudi ki tu vao tep.

Vi du 2. Chuong trinh:
f = open("Vidu.txt",'w")
f.write("Lap trinh Python")
f.write(" rat thu vi")

f.close() #dong tep
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@ Két qua:

(=1 .

Lap trinh Python rat thu wvi ‘

Vi du 3. Chuong trinh:
f = open("Vidu.txt",'w")

f.write("Lap trinh Python\n")
f.write("Rat thu vi")
f.close()

@ Két qua:

— o

Lap trinh pPython
Rat thu wvi

Vi du 4. Chuong trinh:
f = open("Vvidu.txt",'w")

ho = "Phan Xuan"

ten = " Vong"
f.write(ho)
f.write(ten)
f.close()

& Két qua:
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S Nhdn xét
Cau lénh write() sé ghi mdt day cdc ki tw vao tép va khong
xuong dong. Dé xuong dong, can dwa thém ki tw xuong dong \n’ vao.
Churong trinh sau sé bdo 16i:
f = open("Vidu.txt",'w")
lis = ["a", "b", "c"]
f.write(lis)
f.close()
TypeError: write() argument must be str, not list
Pé khdc phuc diéu nay, ta sir dung lénh writelines().
#+ Caulénhwritelines()
<bién tép> writelines(<mdt doi twong>)
& Ghi ngi dung mot doi twong vao tép. Noi dung cua doi tuwong
phdi la cac day ki tu.
Vi du 5. Chuong trinh:
f = open("Vidu.txt",'w")
lis = ["a", "b", "c"]
f.writelines(1lis)
f.writelines('\n")

for x in lis:

f.writelines(x + '\n")
f.close()

& Két qua:
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Vi du 6. Chuong trinh:
f = open("Vidu.txt",'w")
for i in range(5):

for j in range(5):

f.write(str(i+j)+ " ")
f.write('\n")
f.close()

& Két qua:

< Chu y
Chuwong trinh sau sé bi loi vi bien i duwoc xem la kiéu so. Khac
phuc diéu nay, can chuyén kiéu so sang kiéu chuoi bang cdch str(i).

<+ Cau lénh sai:
for i in range(5):
f.write(i)
=+ Cau lénh diing:
for i in range(5):

f.write(str(i))

2. Mé tép dé doc dii lieu
a) Khai bao bién tép
<bién tép> = open(<tén tép>, ‘r’)

Khi thyc hién cau 1€nh nay, néu khong tdn tai tép, chuong trinh
s& bao 16i khong tim thiy tép: FileNotFoundError.
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b) Poc dir li¢u
+ Cau lénh read()

<bién tép>.read()

@ Poc tat ca cac ki tu trong tép (ké ca ki tu xubng dong) va luu
chiing thanh mot chudi ki tu.

Vi du 7. Cho tép c6 ndi dung:

#

_| Vidu - Notepad =R X
File Edit Format View Help
abcde
12345
)
Lnl, Colb
Chuong trinh:

f = open("Vidu.txt",'r")
read _all = f.read()
print(read_all)
print("Do dai: ", len(read_all))
f.close()

& Két qua:
abcde

12345

Do dai: 12
Ta nhan théy, Kkét qua doc dugc luu trong bién chudi read_all,
do dai bang 12 1a vi tinh c4 hai ki ty xuong dong khi doc tép.
+ Dang tham sb
<bién tép>.read(n)

& Poc n byte tinh tr vi tri con trd t&p. Khi cac ki tu dugc ma hoda
theo bang ma ASCII thi mdi ki tu duge tinh 1a 1 byte.
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Vi du 8. Cho tép c6 ndi dung:
, | Vidu - Notepad o o5 e S |

File Edit Format View Help
abcde .
12345
( | .
Lnl, ColB
Chuong trinh:
f = open("Vidu.txt",'r")
read_byte = f.read(3)
print(read_byte)
read byte = f.read(2)
print(read_byte)
f.close()
& Két qua:
abc
de

+ Cau lénh readline()
<bién tép>.readline()

& Poc ting dong cua t&€p van ban.

Vi du 9. Chuong trinh:
f = open("Vidu.txt",'r")
read line = f.readline()
print(read_line)
read_line = f.readline()
print(read_line)

f.close()
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& Két qua:
abcde
12345
e Chu y
Cdu Ilénh readline() S?ldOCtang ddng;génzgd ki tw xuéng
dong, do vay khi in ra, ta sé thay co mot dong trong xuat hién.
+ Cau lénh readlines()
<bién tép>.readlines ()

& Poc cd tép va luu chung thanh mot danh sdch, méi phc”in tw
ciia danh sach la mét dong (gom ca ki tw xuong dong).

Vi du 10. Chuong trinh:
f = open("Vidu.txt",'r")
read_list = f.readlines()
print(read_list)
f.close()

& Két qua:

["abcde\n', '12345\n']

3. Mé tép dé ghi thém dii liéu
<bién tép> = open(<tén tép>,’a’)
Vi du 11. Chuong trinh:
f = open("Vidu.txt",'a")
f.write("Noi dung moi ghi them")
f.close()

& Két qua:

File Edit Format View Help |

abcde
12345
Mo dung moi ghi them -

Lnl, Coll
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% Chii y

Khi mo tép dé ghi thém ndi dung vdo, néu tép khéng ton tai,
chwong trinh sé tw dong tao ra mot tép chwa co ngi dung de ghi noi
dung moi vao.

4. Bong tép

Khi thyc hién xong viéc doc hay ghi dir li¢u tur tép, dé dam bao
d¥ liéu cling nhu chuyén ddi ché @6 1am viée (tr ghi sang doc, ...) ta
can thyc hién thao tac dong tép.

<bién tép>.close()

5. Mot s8 cach khac dé ghi dif ligu, doc dif ligu tir tép
+ Caulénhwith
- Ghi tép
with open(<tén tép>,w’) as <bhién tép>:
<Khéi Iénh 1am viéc véi tép>
- Doctép
with open(<tén tép>,/'t’) as <bién tép>:
<Khoi lénh 1am viéc v6i tép>
Vi du 12. Chuong trinh:
with open("C:/Vidu.txt",'w') as f:
f.write("Ngon ngu lap trinh\n")
f.write("Python")
& Két qua:
f | Vidu - Notepad o[ P S |

File Edit Format View Help

Ngon ngu Tlap trinh
Python

Lnl, Coll
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Vi du 13. Chuong trinh:
with open("C:/Vidu.txt",'r') as f:
st = f.read()
print(st)
& Két qua:
Ngon ngu lap trinh
Python
4+ Hang file va cau lénh print()
Vi du 14. Chuong trinh:
f = open("C:/Vidu.txt", 'w")
for i in range(5):
print(i, file = f)
for i in range(5):
print(i, end = ' ',file = f)

& Két qua:

Lni, Coll

B. BAI TAP ON LUYEN
Bai tip 1. Tong cac s6 hang 1

Cho diy sé6 gom cdc sé nguyén duwong dwoc ghi trong tép
Dayso.txt. Hay doc cdc s6 hang cia ddy sé nay va tinh tong cdc sé
hang 1é trong day. Céc s6 hang c6 thé dwoc ghi trén nhiéu dong.

Vidu:

Dayso.txt
121 33 10
10 20 1

Tong cdc s6 hang 1é trong tép la: 121 + 33 + 1 = 155.
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Bai tap 2. Phan loai dir li¢u

Cho tép dir liéu co tén Data.txt g&m cac ki tw La-tinh va cac ki tu
6, cdc ki tw c6 thé ghi trén nhiéu dong. Hay doc dir lidu tir tép
Data.txt va phdn loai ra dang ki tw La-tinh va ki tw s6. Ki tw La-tinh
ghi vao tép Latinh.txt, ki tw chit s6 ghi vdao tép Chuso.txt. Cdc ki tu
dwoc ghi lan lwot theo thir ti xudt hién trong tép Data.txt.

Vidu:

Data.txt Latinh.txt Chuso.txt
Abcl12bb Abcbb 12
12bbbc123 Bbbc 12123
Abb Abb 1234
1234 Abc 12
12abc

Bai tap 3. Rap phéach

Cho ba tép dir liéu Sbd_Ph.txt, Sbd_Ten.txt va Ph_Diem.txt.
- Tép Shd_Ph.txt — Gom s6 bdo danh va sé phéch.

Chika théng tin vé s6 bdo danh va sé phdch.

Mbi dong ghi hai $6 nguyén dwong a va b twong 1ng 1a so béo
danh va sé phach cia mét thi sinh.

- Tép Shd_Ten.txt — Gom sé bao danh va ho tén.
Chira thdng tin vé sé bao danh va ho tén.

Mdi dong ghi $é nguyén dirong a va chudi st twong iing ld sé bdo
danh va ho tén cua thi sinh.

- Tép Ph_Diem.txt — Gom sé phdch va diém.
Chia thong tin vé sé phdch va diém.

Mdi dong ghi hai so nguyén a va b fuwong img la sé phdch va
diém ciia mot thi sinh.

Hay doc dir liéu tir cdc tép dd cho dé rép thong tin:

So bao danh, ho va tén, diem cua mot thi sinh.
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Hay sdp xép danh sdch thi sinh ndy theo diém giam dan va ghi di

liéu nay ra tdp Ketqua.txt. Méi dong ciia tép ghi thong tin:

So6 bado danh, ho va tén, diem cua mot thi sinh.

Dir liéu trong cdc tép Shd_Ph.txt, Sbd_Ten.txt va Ph_Diem.txt

dwoc xem la chinh xdc.

Vidu:
Sbd_Ph.txt Sbd_Ten.txt Ph_Diem.txt
1 10 1 Nguyen Van An | 109
2 11 2 Tran Van Binh 16 8
4 12 3 Le Van Manh 117
3 16 4 Nguyen ThiLan | 1210
Ta co:

Ketqua.txt

4: Nguyen Thi Lan: 10
1: Nguyen Van An: 9
3: Le Van Manh: 8

2: Tran Van Binh: 7

C. THUAT TOAN VA HUGNG DAN GIAI

Bai tip 1. Tong cac s6 hang 1¢

Y twdng thuit toan

- Mé tép Dayso.txt dé doc dir licu.

- Boc dir li€éu cua t&p theo tung dong va luu ching dang mdt

chudi ki tu.

- Thye hién tach cac s6 hang trong chudi, mdi sé hang tach duoc,

néu 1a s6 hang 1¢ thi cong chung vao téng két qua.

Dé tach cac sb hang trong chudi, ta sir dung phuong thirc tich
split(), danh sach ta nhan duoc gdm cac sb hang, cac ki tu tréng, ki tu

xudng dong.
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Chuwong trinh

list_lines =
f.close()
kq = @

f = open("Dayso.txt",

r')

f.readlines();

for st in list lines:

list =

for x in list:

st.split()

if x = '"\n" and x = "'":
y = int(x)
if y%2 == 1:
kg = kq +y

print("Tong cac so
Bai tap 2. Phan loai dir li¢u

Y twéng thuit toan

hang le: ",kq)

Mg tép Data.txt dé doc dir liéu, tép Latinh.txt va Chuso.txt dé ghi

dir lidu.

Doc timg dong trong tép Data.txt va xir Iy dbi véi timg dong do.

V61 moi dong:

Tao hai chudi alpha, digit dé luu cac ki ty La-tinh va ki tu chir s6
trong dong dang xir Iy (bat dau xtr 1y mdi dong, hai chudi nay dugc

gén la chuoi rong).

Xét timg ki tur trén mot dong, néu 13 ki tu La-tinh thi luu vao
chudi alpha, néu 1a ki tir chit s thi luu vao chudi digit.

Néu chudi alpha khac rdng thi ghi vao tép Latinh.txt.

Néu chudi digit khac rong thi ghi vao tép Chuso.txt.
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Chwong trinh
f = open("Data.txt",'r")
so = open("Chuso.txt", 'w')
latinh = open("Latinh.txt",'w")

read lines = f.readlines()
for st in read_lines:

alpha =
digit = ""
for x in st:
if x.isdigit():
digit = digit + x
if x.isalpha():
alpha = alpha + x
if alpha > "":
latinh.write(alpha+'\n")
if digit > "":
so.write(digit+'\n")
f.close()
so.close()
latinh.close()
Bai tap 3. Rap phach
Y twdng thuit toan
+ Doc dir lidu tir tép Sbd_Ten.txt theo tirng dong, véi modi dong, tach
thanh hai thanh phan: S6 bdo danh <Sbd> va Ho tén <Ten>.
Hai phan nay dugc phan cach nhau bdi ki ty trang dau tién.
Luu dit liéu trong mot tir dién sbd_ten_dict dang {<Sbd>: <Ten>}.
+ Doc dir liéu tir tép Ph Diem.txt theo timg dong, véi mdi dong,
tach thanh hai phan: Phach <phach> va diém <diem>.
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Hai phan nay duoc phan cach nhau béi ki tu tring ¢ giira.

Luu dit liéu trong mot tir dién ph_diem_dict dang {<phach>: <diem>}.
+ Doc dit liéu tir tép Sbd_ph.txt theo tirng dong va xtt 1y rap phéch:

V6i mdi dong tach thanh hai phan: S6 bao danh <Sbd> va phan

phach <phach>.

Ung v6i mdi cip <Sbd> va <phach> ctia mdt thi sinh, thi tén va

diém cua thi sinh d6 la:

ten = sbd_ten_dict[Shd]
diem =ph_diem_dict[phach]

Ta luu thong tin ctia mdt thi sinh dudi dang mot bo (diem, ten,
sbd) va dua bd nay vao trong mot danh sach két qua: list_ka.

Sap xép danh sach list_kq theo thir ty giam dan. Chu y 1a dé sip
xép theo thir tyr giam dan, thanh phan diem phai chuyén sang kiéu dir
lidu int.

Chuong trinh
#Mo cac tep

sbd_ph_file = open("Sbd_Ph.txt",'r")

sbd_ten file open("Sbd Ten.txt",'r")

ph_diem_file = open("Ph_Diem.txt",'r")

ketqua_file = open("Ketqua.txt",'w")

#Doc du lieu tu cac tep

sbd_ph_lines sbd_ph_file.readlines()

sbd_ten_lines sbd _ten file.readlines()
ph_diem_lines = ph_diem file.readlines()
#Tao tu dien luu sbd - ten
sbd _ten dict = {}
#Xet tung dong trong tep sbd ten.txt
for x in sbd_ten_lines:

x.strip()

list = x.split(' ',1)
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sbd list[@].strip()

ten list[1].strip()

sbd_ten_dict[sbd] = ten

#Tao tu dien luu ph_diem
ph_diem_dict = {}
#Xet tung dong trong tep ph_diem.txt
for x in ph_diem_lines:
x.strip()
list = x.split()
phach = list[@].strip()
diem = list[1].strip()
ph_diem_dict[phach] = diem
#Tien hanh rap phach
list kq = []
#Xet tung dong trong tep sbd_ph.txt

for x in sbd _ph lines:

x.strip()

list = x.split()

sbd = list[0].strip()
phach = list[1].strip()

#Chuyen sang kieu du lieu int de sap xep

diem

int(ph_diem _dict[phach])
sbd_ten dict[sbd]

ten
list_kq.append((diem, ten, sbd))
#Sap xep danh sach hoc sinh theo diem giam dan
list_kq.sort(reverse = True)

#Ghi ket qua ra tep Ketqua.txt
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for x in list_kq:
line = x[2]+": " + x[1] + ": ' + str(x[0])
ketqua_file.write(line)
ketqua file.write('\n")

#Dong cac tep da mo

sbd ph file.close()

sbd_ten file.close()

ph_diem_file.close()

ketqua_file.close()



Chuong 3. MOT S0 CHU BE PYTHON NANG CAO

CHU BE 16. CHUONG TRINH CON

A. KIEN THUC CO BAN
1. Khai niém

Chuong trinh con (Subprogram) 1a mét day cac 1énh mé ta mot sd
thao tac nhat dinh va c6 thé duoc thuc hién (dugc goi) tu nhiéu vi tri
trong chuong trinh.

2. Cau triic chuong trinh con

def <tén chirong trinh con> (<tham sé>):
[khoi lénh]
Vi du 1. Chuong trinh
def Tamgiac():
print("*")
print("**")
print("***")

print("xkEx")

R L L e het chuong trinh con

Tamgiac() # goi chuong trinh con
& Két qua:

*

%k k

k% k

%k kk >k
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Vi du 2. Chuong trinh:
def In_Python(n):
for i in range(n):
print("Python")

Hommmmm e het chuong trinh con

In_Python(n) #goi chuong trinh con
& Két qua:

Python

Python

Python
Vi du 3. Chuong trinh:

def Tong(a, b):

c=a+b

return c
T het chuong trinh con
a =4
b=2=6

print("Tong = ", Tong(a, b))

", Tong(l10, 20))

print("Tong

& Két qua:
Tong = 10
Tong = 30

% Nhin xét

Néu chuwong trinh con khéng trd vé mot gid tri cu thé (vi du 1) thi
ta khéng can viét cdu lénh return. Trong nhitng truong hop chwong
trinh con can tra vé mot gia tri sau khi tinh toan thi sw dung cdu lénh
return <gid tri> dé tra vé <gid tri> do qua tén cua chirong trinh con.
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Khi thuc hién cau lénh return, chuong trinh con sé dung ngay
lap tiec va cac cau lénh o phia sau trong chwong trinh con sé khong
duwoc thwe hién.

Vi du 4. Chuong trinh:
def In():
print("Lap trinh Python")
return
print("Cau lenh khong duoc thuc hien")
In()
& Két qua:

Lap trinh Python

3. Tham s6 mic dinh
O mot s chuong trinh trong céc bai hoc trén, ta da bat gip nhing
ham c6 tham s6 mic dinh, nhu ham print(). Python ciing cho phép
nguoi 1ap trinh thiét ké chuong trinh con véi cac tham sd mic dinh.
Khi thyc hién chuong trinh con, néu khong truyén gia tri cho tham s6
thi chuong trinh s& hiéu gia tri lic nay 1a gia tri mic dinh, trong
truong hop c6 truyén gia tri thi tham s s& nhan gié tri do.
Céach viét tham s6 mac dinh
def <tén chuong trinh con> (<tham s6> = <gid tri mdc dinh>):
[khéi lénh]
Vi du 5. Chuong trinh:
def In Python(n = 2):
for i in range(n):
print("Python")

In_Python() #goi chuong trinh con voi tham so
mac dinh

In_Python(3) #goi chuong trinh con voi tham so bang 3
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& Két qua:
Python
Python
Python
Python
Python
% Chu y
Churong trinh con cé thé ¢é nhiéu tham s, cdc tham sé dwoc

phén cdch nhau boi ddau phay. Céc tham sé déu c6 thé sir dung gid tri
mdc dinh.

Vi du 6. Chuong trinh:
def Tong(a =0, b =0, c = 9):

S = a + 2*b + 3*c

return s

print("Tong: ",Tong()) #a=0,b=9, c=290

print("Tong: ",Tong(l1)) #a =1, b =0, c = 0

print("Tong: ",Tong(1, 2)) # a =1, b =2, c =0

print("Tong: ",Tong(1, 2, 3))#a=1, b =2, c =3
& Két qua:

Tong: ©

Tong: 1

Tong: 5

Tong: 14

4. Danh sach cac tham so

Mot sy linh hoat trong thiét ké vé tham s trong chwong trinh con
ma Python cung cdp d6 1a danh sach cac tham sd. Ciing mot chuong
trinh con d6, nhung mdi lan goi thyc hién co thé khac nhau vé ca sb
lwong tham s6 va kiéu tham sb.
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def <tén chirong trinh con> (*<tham s6> ):
[khoi lénh]
Vidu 7. Chuong trinh
def Tong(*a):
s =20
for x in a:
S += X
return s
print("Tong: ",Tong())
print("Tong: ",Tong(1))
print("Tong: ",Tong(1, 2))
print("Tong: ",Tong(1, 2, 3, 4, 5, 6, 7, 8, 9, 10))
& Két qua:
Tong: O
Tong: 1
Tong: 3
Tong: 55

5. Bién toan cuc va bién cuc bd
+ Bién cuc bd (local variables)

Bién cuc bd 1a bién duoc dinh nghia trong mgt chuong trinh con.
Pham vi st dung ctia chung chi trong chuong trinh con do.

+ Bién toan cuc (global variables)

Bién toan cuc 1a cac bién dugc dinh nghia ngoai chuong trinh.
Pham vi st dung & moi vi tri trong chuong trinh (ca trong chuong
trinh con va ngoai chuong trinh con).
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Vi du 8. Chuong trinh:

n =10 #global variable
def Tong():
i=29 #local variable
s =0 #local variable

s =5+ 1
i=1i+1
return s

print("Tong: ",Tong())

& Két qua:
Tong: 55
Vidu 9. Chuong trinh:
n =10 #global variable
def Tong():
i=20 #local variable
s =0 #local variable
n =20 #local variable

while i <= n:

s =s+1
i=1i+1
return s

print("Tong: ",Tong())

print("Gia tri n: ",n)
& Két qua:
Tong: 210

Giatrin: 10
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« Nhdn xét

Trong vi du 8, gia tri bién toan cuc n duwoc sir dung trong chwong
trinh con Tong().

Trong vi du 9, ¢6 hai bién cung tén 1a n (Mét bién cuc b va mot
bién toan cuc). Ta thay trong chwong trinh con Tong(), gia tri cua bién
cuC bo dwoc su dung, nhung ¢ ngoai chwong trinh con, cdu lénh:
print("Gia tri n: ",n) thibiénn todn cuc dwoc sir dung

Nhuw vay, néu hai bién cung tén, mot bién toan cuc, mét bién cuc
bo, thi chwong trinh con chura bién cuc bé sé sir dung bién cuc bo do.

Vi du 10. Chuong trinh:

def Tong():
n =10 #local variable
s =0 #local variable
i=20 #local variable

s =s+1
i=1i+1
return s

print("Tong: ",Tong())

print("Gia tri n: ", n)
Khi thyc hién chuong trinh s& thong bao 16i & cau Iénh:

print("Gia tri n: ", n)

NameError: name 'n' is not defined

Li do cau lénh bi 15i: bién n 1a bién cuc bd, chi duoc st dung
trong chuwong trinh con chira bién d6. Khi ra khoi chuwong trinh con,
bién n xem nhu chua dugce khai bao.

Vi du 11. Chuong trinh
n =10 #global variable
s =0 #global variable
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def Tong():
i=20 t#tlocal variable

while i <= n:

s =s+1i
i=1+1
return s

print("Tong: ",Tong())

Chuong trinh s& bao 16i & cau lénh: s = s + |
UnboundLocalError: local variable 's' referenced before
assignment

C6 nghia 13, bién s duoc xem 13 bién cuc bd va chua duoc gan gia
tri khi tham chiéq dén s. Pé khic phuc van dé nay, ta sir dung tir khoa
global trudc bién s dugc khai bao trong chuong trinh con. Va bién s
duoc su dung nhu bién toan cuc ¢ phan dudi chuong trinh.

Vi du 12. Chuong trinh:

s =0
def Tong():
global n #global variable
global s #global variable
i=290 #local variable
while i <= n :
s=s+1
i=1i+1
return s
n =10
print("Tong: ",Tong())

> S)

print("Gia tri s:
& Két qua:

Tong: 55

Gia tri s: 55
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6. Chuong trinh con trong chuong trinh con
Python cho phép thiét ké chuong trinh con trong chuong trinh con.
Sau ddy 1a mot s6 vi du va luu y khi dé cap dén van dé nay.
Vi du 13. Chuong trinh:
def Tong_Chan_Le(*a):
def Tong chan():
s =20
for x in a:
if x %2 ==0: s =5+ X

return s
het chuong trinh con

Tong_chan()
def Tong_le():

s =0
for x in a:
if x%2 1= 0: s = s + x
return s
H---mmmm oo het chuong trinh con
Tong_le()

print("Tong chan: ",Tong chan())
print("Tong le: ",Tong le())

Tong_Chan_Le(1, 2, 3, 4)
& Két qua:

Tong chan: 6

Tong le: 4



Chudng 3. Mot sd chui dé Python nang cao 219

Vi du 14. Chuong trinh:
def funcl():

s =1
def func2():
print("in func2 s = ", s)
-
func2()
print("in funcl s = ", s)
e
funcl()
& Két qua:
in func2 s = 1
in funcl s = 1

Trong chuong trinh con funcl() co6 su dung mot bién cuc b s,
nhung bién cuc by ndy co thé sir dung trong chwong trinh con
func2() thudc chuong trinh con func1().

Vi du 15. Chuong trinh:

def funcl():
s =1
def func2():

s=s+1

print("in func2 s = ", s)

func2()

print("in funcl s = ", s)

funcl()
Khi thyc hién, chuong trinh s& béo 16i ¢ cau lénhs = s + 1.

UnboundLocalError: local variable 's' referenced before
assignment
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Diéu nay c6 nghia 1a bién s 14 bién cuc bd nén khdng thé thay doi
gia trj cua n6 trong chuong trinh con & muc tiép theo (muc trong). Dé
st dung mot bién s duy nhat trong trudng hop nay, ta ding tir khoa
nonlocal truéc bién s. Khi d6 bién s c6 pham vi sit dung & mic rong
hon nhung khéong phai 14 bién toan cyc.

Vi du 16. Chuong trinh:

def funcl():
s =1
def func2():

nonlocal s
s=s5+1
print("in func2 s = ", s)
- S ——
func2()
print("in funcl s = ", s)
¢
funcl()
& Két qua:
in func2 s = 2
in funcl s = 2

7. Thay déi gia tri ca tham so

Khi thyc hién truyén gia tri cho tham s6, cac ngén ngit lap trinh
khac nhu C, C++, .., viéc truyén gia tri c6 tham s6 ¢ dang truyén gia
tri (tham tri - Call by Value) va truyén dja chi 6 nh¢ chira bién c6 gia
tri cAn truyén (tham bién - Call by Reference). Vi Python khéng phan
biét rd nhimng truong hop nhu vay ma phu thudc vao kiéu dir lidu dugc
sir dung trong tham sb va cac cau 1énh tac dong 1én cac bién nay. Sau
day la mot s6 vi du vé su thay ddi gia tri cia tham $6.
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Vi du 17. Chuong trinh:
def Tangthem(a):
a =a+ 10
return a
a =10
print(Tangthem(a))
print("Gia tri a: ", a)
& Két qua:
20
Gia tri a: 10

Nhan thay, gia tri a khong thay d6i khi thuc hién xong chuwong trinh
con, mac du trong than chuong trinh con co cau lénha = a + 10.

Vi du 18. Chuong trinh:
def thaydoi(L):
L.append(1)
print("Danh sach trong chuong trinh con")
print(L)
L =1[2, 3]

print("Danh sach truoc khi thuc hien chuong
trinh con")

print(L)
thaydoi(L)
print("Danh sach sau khi thuc hien chuong trinh con")
print(L)
& Két qua:
Danh sach truoc khi thuc hien chuong trinh con
(2, 3]
Danh sach trong chuong trinh con

[2, 3, 1]
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Danh sach sau khi thuc hien chuong trinh con
[2, 3, 1]

Ta nhén thdy, danh sach trong chuong trinh con da thay ddi va
giilt nguyén gia tri d6 ra khoi chuong trinh con. Pidu nay c6 thé Iy giai
trong kiéu dit liéu danh sach (set, dict, ..) c6 phuong thirc append()
khong lam thay dia chi 6 nhé chura gid tri bién d6, do vay mdc du cau
1énh dugc thuc hién trong chuong trinh con nhung khi ra khoi chuong
trinh con thi van giit nguyén gia tri cia bién.

Vi du 19. Chuong trinh:

[1]
list2 = [1]

list1l

print("Dia chi o nho listl ban dau: ",id(listl))

print("Dia chi o nho list2 ban dau: ",id(list2))

listl.append(2)

list2 = 1list2 + [2]

print("listl: ", list1)

print("list2: ", list2)

print("Dia chi o nho listl sau: ",id(listl))

print("Dia chi o nho list2 sau: ",1d(list2))
& Két qua:

Dia chi o nho listl ban dau: 10175952

Dia chi o nho list2 ban dau: 10177112

list1: [1, 2]

list2: [1, 2]

Dia chi o nho listl sau: 10175952

Dia chi o nho list2 sau: 10535360

Nhan thiy dia chi 6 nhé cua gid tri bién list1 khong thay d6i, dia
chi bién list2 da thay doi khi thuc hién thay ddi gia tri cua list2.
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8. Tham s6 la chuong trinh con

Python ciing cung cdp cho nguoi lap trinh kiéu dit liéu chuong
trinh con. Python coi chuong trinh con la mét dang kiéu dir liéu dic
biét va c6 thé sir dung chung trong cac tham sé cua chwong trinh con
khac. Sau ddy 14 vi du minh hoa diéu do6.

Vi du 20. Chuong trinh:
# ham bac nhat
def bac_nhat(x):
return 2*x
# ham bac hai
def bac_hai(x):
return x*x
# tham so la chuong trinh con
def ham(f, x):
return f(x)
# goi chuong trinh con
print("ham bac nhat: ", ham(bac_nhat, 10))
print("ham bac hai: ", ham(bac_hai, 10))
& Két qua:
ham bac nhat: 20
ham bac hai: 100

9. St dung cac ham trong sip xép

Trong chu dé 10 va chu dé 11, da dé cap dén sap xép cac phan tir
trong mot danh sach. Trén thuc té, viéc sip xép cac phn tir co thé dwa
vao nhiéu tiéu chi khac nhau. Python cho phép st dung mét ham dé
tinh céac tiéu chi d6 va xem nhu 1a khéa (key) déng thoi dua ham nay
vao lénh sort () dé sip xép.
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Vi du 21. Cho day sé nguyén duong ao, ay, .., a,_,. Hiy sip xép
day theo tiéu chi chit s6 tin cung ting dan.

Chuong trinh:

def tc(x):

return x%10
ds = [10, 13, 22, 32]
ds.sort(key = tc)
print(ds)

& Két qua:

[10, 22, 32, 13]

% ChU y: Trong vi du trén, ham tc(x) tra vé chir s tan cing
cua x. Khi thyc hién cau 1énh ds.sort(key = tc), chuong trinh sé
liy timg phan tir trong danh sach va sir dung ham tc () dé tinh chir s6
tan cung va sir dung gia tri nay nhu 1a mot khoa (key) dé so sanh giira
cac phan tir. Ngoai ra, ta cling c6 thé sir dung truc tiép ham lambda
nhu sau:

ds.sort(key = lambda x: x%10)

B. BAI TAP ON LUYEN
Béi, tap 1. \{iét chirong trinh con tim gid tri 16n nhat cua 2 so,
cua 3 so, cua n so.
Bai tap 2. Viér chwong trinh con tinh so Fibonacci thiz n (n la
tham so) dwoc dinh nghia:
Fi =F =1 F,=Fu1+Faavdin = 3.

Bai tap 3. Viét chuwong trinh con in ra tam giac Pascal gom
n + 1 dong.

Vi du n = 3, ta c6 tam giac Pascal:
1
11
121
1331
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‘ Bz‘li tap 4. Viét chu",ong trinh con tham 56 VAo la mét day sé vc‘i tra
veé ket qua la mot day so dai dién (moi phan twr chi xuat hién mot lan).
Vidu: Cho danh séch [1, 3, 2, 1, 4, 4, 2], danh sach két quad[1, 3,2, 4].
Bai tip 5. Tham s6 1a cac chuong trinh con
Viét cdc chwong trinh con:
sum_square(<bién kiéu danh sach>)
Trd vé tong binh phwong cdc phan tir trong <bién kiéu danh sach>.
sum_cube(<bién kiéu danh sach>)
Tra vé tong ldp phwong cdc phan tir trong <bién kiéu danh sdach>.
sum_function(<hams, <bién kiéu danh sdach>)
Tra vé 2 lan két qua cia <ham> img véi tham sé la <bién kiéu
danh sach>.

C. THUAT TOAN VA HUGNG DAN GIAl
Bai tip 1. Gid tri 16n nhat:
+ Giatri I6n nhat cua hai sb
def max_two(x, y):
if x > y: return x
return y
+ Gia tri I6n nhit cua 3 s6

def max_three(x, y, z):
if x >= y and x >= z: return x
if y >= x and y >= z: return y
return z

+ Gia tri 16n nhat cua mot danh sach
def max_list(x,*L):
kg = x
for y in L:
if y > kq: kq =y

return kq
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Bai tap 2. S6 Fibonacci thi n
def Fibo(n):
if n <= 2: return 1
a=b=1
i=3
while i <= n:
a+b

b =a

C

a=c
i+=1
return c
Mot loi gidi dep:
def Fibo(n):

while i <= n:
a, b=b, a+b
i+=1
return b
Bai tap 3. Tam giac Pascal
def printList(L):
for x in L:
print(x, end = " ')
print()
H--
def Pascal(n):
listl = [1]
d =29
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while d <= n:
printList(listl)
list2 = []+listl #(1)
for i in range(len(listl)-1):
lista1[i+1] = list2[i+1] + list2[i]
listl = listi+[1] #(2)
d +=1
Bai tap 4: Danh sach dai di¢n
def Danh_Sach_Dai_Dien(List):
Listkq = []
for x in List:
if x not in Listkq:
Listkq.append(x)
return Listkq
#Het chuong trinh con
List = [1, 2, 3, 2, 1, 2, 3, 6]
Listl = Danh_Sach_Dai_Dien(List)
print(List1)
Bai tap 5: Tham sé 1 chuong trinh con
def sum_square(List):
s =0
for x in List:
S += Xx*x

return s

def sum_cube(List):
s =20

for x in List:
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s+= x*x*x

return s

def sum_function(f,List):

return(f(List))

print(sum_square([1, 2, 3]))

print(sum_cube([1, 2, 3]))

print(sum_function(sum_square,[1, 2, 3]))

print(sum_function(sum_cube,[1, 2, 3]))
& Két qua:

14

36

14

36
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CHU BE 17. CHUONG TRINH CON BE QuY, BE QUY QUAY LUI
VA BE QuY CO NH

A. KIEN THUC CO BAN
1. Pinh nghia theo dé quy

Mot khai niém X dugc goi 13 dinh nghia theo dé quy néu trong
dinh nghia X c6 str dung khai niém X.

Vi du 1. Dinh nghia vé s6 tu nhién:

+01a s6 tu nhién.

+n 13 sb tu nhién néu n — 1 1a s6 ty nhién (*).

Nhu vay, khai niém s6 ty nhién & vi tri (*) dugc sir dung lai. Voi
cach dinh nghia theo dé quy nay, ta d& dang suy ra tap cac s6 tu nhién
la: 1,2, 3, ...

Vi du 2. Dinh nghia vé giai thira:

V&i mot s6 tu nhién n, n giai thira duoc ki hiéu n! va dugc xac dinh:
+0l=1

+nl=nx*(n-1)!

Nhu vay khéi niém n! dugc dinh nghia thong qua khai niém
(n — 1)!. Vi cach dinh nghia theo dé quy nay, ta tinh dugc n! =1 X
2 X3 X..Xn.

Vi du 3. Cho tap A dugc xac dinh:

+1 €A4;

+xEAnéux-2 €A

V6i cach dinh nghia theo dé quy dé xac dinh tap A, ta nhan thiy
tap A gom cac sO tynhién 1é: 1, 3,5, 7, ..
2. Chuong trinh con dé quy

Khi mot khai niém hay mot ddi twong duoc xac dinh theo dé quy,
dé xac dinh chiing, ta c6 thé st dung chuong trinh con dé quy.
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Chuong trinh con d¢ quy la chuong trinh con ma trong than cua
no6 ¢o6 101 goi tdi chinh chuong trinh con do.

Vi du 4. Chuong trinh:
def giai_thua(n):
if n== 0: return 1 #phan neo
else:
x = giai_thua(n-1) #phan de quy
return n*x
#Het chuong trinh con
print("5 giai thua bang: ",giai_thua(5))
print("20 giai thua bang: ",giai_thua(20))
& Két qua:
5 giai thua bang: 120
20 giai thua bang: 2432902008176640000
+ Qua trinh tinh to4n trong dé quy:
Vi du khi ta goi giai_thua(5), qua trinh tinh toan s€ thuc hién:
Goi d¢ quy
giai_thua (5) = 5x giai_thua (4)
4 x giai_thua (3)

N
N

3 X giai_tHua (2)
2 X giai_thua (1)

1 x gigi_thua (0)

neo (co s&)

\q Tré vé gié trj
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3. CAu tric chuong trinh con dé quy
Mot chwong trinh con dé quy bao gid ciing ¢6 hai phan: Phan cb
dinh (phdn neo) va phan dé quy.

e Phan c6 dinh dung dé xac dinh gia tri ban dau cta khai niém dé
quy. O vi du vé dinh nghia giai thira. Gia tri ban du cta khai niém d6
1a 0! = 1. Trong chuong trinh con & trén, phan c¢d dinh chinh 13 cau
lénh: if n == 0: return 1 #phan neo

e Phan dé quy dung dé goi toi chinh chuong trinh con d6. O phan
nay, 10i goi tdi chuong trinh con dé véi tham sé nhé hon. Viée goi dé
quy nay sé dung lai khi gap phan ¢ dinh. Trong chuong trinh con &
trén, phan dé quy chinh 13 cau lénh:

x = giai_thua(n-1) #tphan de quy

4. Phia sau loi goi dé quy (tail recursion)
Ta hay xem két qua cua vi dy sau dé hiéu sy thuc hién cia cac
cau Iénh sau 101 goi dé€ quy.
Vi du S. Chuong trinh:
def chuyendoi(n):
if n > 0:
chuyendoi(n//3) #Loi goi de quy
print(n%3,end = '') #Cau lenh phia sau de quy
#Het chuong trinh con
chuyendoi(15)
& Két qua:
120
bay la chuong trinh con chuyén d6i s6 nguyén duong n {3’ hé thap
phén sang I}é tam phan (hé, co sO 3). Thuét‘ toan thuc hi’én bér}g cach
chia lién tiep ch(? 3 cho dén khi thuong bang 0. Céf: s0 du lan luogt
nhén dugc khi viét theo thir tw nguoc lai thi ta dugce két qua.
Véin =15, qua trinh dugc thuc hién:
15 chia 3: thuong 5, du 0.
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5 chia 3: thuong 1, du 2.
1 chia 3: thuong 0, du 1 (thuat toan két thic).
Céac s6 du dugc viét theo thir tu nguoc lai: 120.

Nhu vay, ta théy, cau Iénh d¢ quy s€ dugc goi cho dén khi gap
phan neo (khong goi tiép) thi cac cau 1énh & sau cdu 1énh goi dé quy
méi duoc thuc hién. Hon nira tht tu thuc hién duge dién ra nhu sau:

Gia str chuong trinh con ¢6 cau truc:

def subprogram(n):

if n == 0: return

<Cébng viéc A(n)> #Truoc de quy

subprogram(n-1) #Goi de quy

<Coéng viéc B(n)> #Sau de quy
Thir tu thuc hién:

<Coéng viéc A(n)>
<Céng viéc A(n-1)> \\\\\\\\\\\ﬁs

<Coéng viéc A(2)>
<Coéng viéc B(2)>
<Coéng viéc B(n-1)>

<Coéng viéc B(n)>

5. D& quy quay lui — Backtracking

Dé quy quay lui 1a su két hop giita dé quy va su quay lui. Su két
hop d6 tao nén mot phuong phap giai cac bai toan rat hiéu qua. Sau
day 1a mot sé vi du cu thé sir dung dé quy quay lui.

Vi du 6. Pua ra tit ca cac diy nhi phan do dai n. Chang han voi
n = 3, ta ¢6 cac day nhi phan d¢ dai 3: ‘000’, ‘001’, ‘010°, ‘011,
‘100’, ‘107°, “110°, ‘117",
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Ta piéu dién day nhi phan d¢ dai n nhu mot danh sach gém n
thanh phan x[0], x[1],.., x[n — 1] \,/('yi x[i]=0 hoée 1. Vi¢c xay dung
cac gia tri cua x[i] dugc thyc hién rat hi€u qua bang d¢ quy quay lui.

Chuong trinh:

n=3

X

[@ for i in range(n)]
def Nhiphan(i):

for t in range(2):

x[i] = t
if i == n-1:
print(x)
else:
Nhiphan(i+1)
Nhiphan(9)
& Két qua:
[0, 0, 0]
[0, 0, 1]
[0, 1, @]
[0, 1, 1]
[1, o, 0]
[1, o, 1]
[1, 1, 0]
[1, 1, 1]

Su quay lui va d¢ quy dugc thuc hién trong cac cau 1€nh:

for t in range(2):

x[i] = t

if i == n-1:
print(x)

else:

Nhiphan(i+1)
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Trong vong for, gia tri cta t s& lan luwot nhan 1a 0 va 1. Khi t
nhan gid tri O, néu i < n-1, chuong trinh s€ goi dé quy
Nhiphan(i+1). Va ct tiép tuc nhu vay cho dén khi i == n- 1,
chuong trinh s& quay lui lai dé cho t nhan gié tri bang 1.

+ CAy dé quy quay lui

% So' @6 chung ciia chwong trinh con dé quy quay lui

Gia sir bai toan can tinh n thanh phan x[0], x[1],.., x[n — 1]. Gia
tri clia cac thanh phan x[i] 1a tap cac gia tri D[i]. So d6 chung cta
chuong trinh con dé quy quay lui nhu sau:

def Try(i):
for a in D[i]:
if <x[i] nhan dugc gia tri a ?>:
x[i] = a
if(i == n-1):
<Hoan thanh mét bd nghiém>
else:
Try(i+l)
#Bat dau xay dung thanh phan dau tien
Try(0)
6. Bé quy c6 nhé

Vi du 7. Ta xét bai toan tim s6 hang Fibonacci thr n:
Fi=F=1F=Fn_1+Fh_2.
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Chuong trinh d¢ quy cho phép tinh F, nhu sau:
def Fibo(n):

if n <= 2:
return 1
else:

return Fibo(n-1) + Fibo(n-2)
n =10
print(Fibo(n))
& Két qua:
55
Khi ta cho gia tri n = 100, thi thdy chuong trinh chay rat lau.
Diéu nay duoc 1y giai 1a do su tinh lai ciia qua trinh d¢ quy bi dién ra
rat nhidu. Chang han véi n = 6, cdy dé quy tinh Fe sé 1a:

Dé khic phuc diéu nay, ta co thé sir dung phuong phap ghi nhé
cac 10i giai da dugc tinh, khi can liy két qua s& khong phai tinh lai
nita. D6 chinh 1a ndi dung cia d¢ quy c6 nho.

Trong bai nay, ta c6 thé sir dung mot danh sach F[1], F[2],.., F[n]
dé luu cac gia tri clia cac sO hang Fibonacci. Néu F[i] = 0 c6 nghia la
Fi chua duogc tinh.
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Chuong trinh d¢ quy c¢6 nhé dé tinh s6 Fibonacci:

n = 100
F = [0 for i in range(n+l)]
def Fibo(n):
if n <= 2:
F[n] = 1
return 1

#Neu F[n-1] chua tinh thi goi de quy Fibo(n-1)
de tinh F[n-1]
if F[n-1] ==
F[n-1]
#Neu F[n-1] chua tinh thi goi de quy Fibo(n-1)
de tinh F[n-1]
if F[n-2]
F[n-2]
return F[n-1] + F[n-2]
x = Fibo(n)

Fibo(n-1)

= 0:
Fibo(n-2)

print(x)
& Két qua:
354224848179261915075
% So' d6 chung ciia chwong trinh con dé quy ¢é nhé
Gia sir ta can giai bai toan F(n). Trong qué trinh dé quy tim 10i
giai F(n), ta can 1oi giai cac bai toan F(n;), F(np), .. , F(nk). Trong
cac bai toan F(n1), F(ny), .., F(nk), néu bai toan nao chua duoc giai
thi s& goi dé quy dé tim 10i giai. Diéu quan trong & day la khi giai
dugc mot bai todn nao do thi phai luu lai 101 giai do dé 14n sau néu can
sir dung thi khong phai giai lai ma ldy truc tiép 10i giai da luu trir
trude d6. Sau ddy 1a so d6 chung cua giai bai toan theo dé quy c6 nhd.
<Panh dau tat ca cac bai toan déu chua dugc giadi>

def SolveF(n):
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for i in <Tap cac bai todn can si dung 1oi giadi>:
if <F[i] chuwa gidi>:
F[i] = SolveF(i) #Goi dé quy dé gidi F[i]
else:
<SUr dung 1&i giai F[i] dé giai F[n]>
F[n] = SolveF(n)

7. Uu diém va nhugc diém clia dé quy
£ Uu diém
Khi str dung dé quy dé giai cac bai toan, ta thiy nhiéu trudng hop
t6 ra rat hidu qud, rd rang va dé viét chwong trinh. Str dung dé quy
gitip ta triru tuong héa duoc nhiéu van dé ma néu khong st dung
chung thi rat kho cai dat va dién dat, chang han nhu céc bai todn vé dé
quy quay lui.
£ Nhuoc diém
Bén canh nhiing uu diém, dé quy c6 nhiing nhugc diém vé bod
nh¢ stack cua may tinh. Khi thyc hién goi dé quy, cac bién dugc khai
béo trong chuong trinh con duoc nhan 1én (duoc cap bo nhd) va didu
nay c6 thé dan dén thiéu bo nhé khi thuc hién goi d€ quy nhiéu lan.
Ngoai ra, khi thyc hién tinh todn biang dé quy s& cham hon néu
chung ta khong sur dung dé quy.
Vi du 8. Hay chay hai chuong trinh cung tinh gia tri F1ogoo.
Chuong trinh 1
n = 10000
F = [0 for i in range(n+1)]
def Fibo(n):
if n <= 2:
F[n] =1
return 1
if F[n-1]
F[n-1] = Fibo(n-1)

= 0:
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if F[n-2] == 0:
F[n-2] = Fibo(n-2)
return F[n-1] + F[n-2]
print(Fibo(n))
Chuwong trinh 2
n = 10000
F = [0 for i in range(n+l)]
F[1] = F[2] = 1
for i in range(3, n+l):
F[i] = F[i-1] + F[i-2]
print(F[n])

Ta nhan thdy, chuong trinh 2 chay rat tét, con chuong trinh 1 mic
16i: RecursionError: maximum recursion depth exceeded.

8. Tang thém d¢ sau dé quy
Ta xét chuong trinh tinh tong 1 + 2 + .. + n biang dé quy nhu sau:
def sum_recur(n):
if n ==
return 1
else:
return n + sum _recur(n-1)

Ta nhén thay, khi goi sum_recur(998), chuong trinh chay cho két
qua 498501, nhung khi goi sum_recur(999), sum_recur(1000) thi
chuong trinh sinh 16i maximum recursion depth exceeded. Piéu
nay duoc 1y giai 1a Python mic dinh khong cho qua 1000 1an goi dé quy
trong mot chuong trinh con dé quy. Dé biét duoc s6 1an goi dé quy thi da,
ta str dung 1énh sys.getrecursionlimit().

Vi du 9. Chuong trinh:

import sys

a = sys.getrecursionlimit()

print("So lan toi da goi de quy: ", a)
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& Két qua:
So lan toi da goi de quy: 1000
+ Thay d6i s6 1an t6i da goi dé quy
Ta c6 thé thay d6i sb lan tdi da goi dé quy biang ciu lénh
sys.setrecursionlimit([s6 1lan téi da]).
Vi du 10. Chuong trinh:
import sys
sys.setrecursionlimit(10000)
a = sys.getrecursionlimit()

print("So lan toi da goi de quy: ", a)
& Két qua:
So lan toi da goi de quy: 10000
By gio ta xét lai chuong trinh tinh téng 1 +2 + .. + n bang dé quy:
import sys
sys.setrecursionlimit(10000)
def sum_recur(n):
if n ==
return 1
else:
return n + sum_recur(n-1)
n = 5000
print("Tong  1+2+..+ " n, " = ",
sum_recur(n))
& Két qua:
Tong 1+2+..+ 5000 = 12502500

Tuy nhién, khi cho gia tri n = 9000, chuong trinh s& sinh 16i
khong du bo nhé stack, MemoryError: Stack overflow
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B. BAI TAP ON LUYEN
Bai tap 1. Tinh tong cac s6 hang trong mot danh sach bang dé quy

Cho danh sdach L[0],L[1],..,L[n — 1]. Hay tinh tong cdc phan tir
cua danh sach nay.

Bai tip 2. U6c chung 16n nhét cia hai s6 nguyén duong bang dé quy

Cho hai $6 nguyén dwong a va b. Tim wéc chung I6n nhdt cia a
vab.

Bai tap 3. Tinh lily thira a™ bang phuong phap dé quy

Cho hai s6 nguyén dwong a va n. Tinh a™.

Bai tap 4. Bai toan li¢t ké hoan vi

Cho s6 nguyén dwong n. Hay liét ké tat ca cdc hodn vi ciia n sé
tw nhién 1,2,..,n. Vidun = 3. Ta cé 6 hoan vi: [1,2,3], [1,3,2],
[2,1,3],[2,3,1], [3,1,2],[3,2,1].

Bai tap 5. Bai toan thap Ha Noi

C6 3 chiéc cot dugc danh s6 la A, B, C. Ban ddu, cét A c6 n chiéc
dia (co lo tron o0 gitra), n dia dwoc danh so thw tu tw 1 dén n (tw trén
xuong dudi), dia o trén luén nho hon dia o duoi.

Yéu cau: Hay chuyén n dia ¢ ¢t A sang cot B.

Quy tdc chuyén: C6 sir dung cot C lam cét trung gian. Trong qud
trinh chuyén, khong dat dia co kich thuoc lon lén dia co kich thuoc nho.

Vi du, véi n = 3, yéu cau: Chuyén 3 dia tir cét A sang cét B, ta
can thyc hién 7 lan chuyén dia nhw sau:

A c B A C B
Ban dau L&n1
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fﬂ# JT_l *?

Lan 4 Lan 5

- -

A o] B A [+ B
Lan 6 LAn 7

Bai tap 6. Bai toan xép hau
Xét ban co vua gom 8 hang, 8 cét. Hay xép 8 qudn hdu 1én ban co

sao cho khéng cé hai qudn hdu nao khéng ché nhau. Dudi day la mét
cdach xép hiu.

C. THUAT TOAN VA HUGNG DAN GIAI
Bai tap 1. Tinh tong cic s6 hang trong mot danh sach bang dé quy
Y twéng thuit toan
Ta goi S; 1a tong L[0] + L[1] + .. + L[i]. Nhu vay tong can tinh
bang Sp-1.

Nhan thay néu i = 0 thi So = L[0], nguoc lai (i > 0) thi S; = Siq + L[i].
Phan tich nay cho chung ta c6 thé st dung dé quy dé tinh tong
L[O] + L[1] + .. + L[n-1] nhu sau:
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Chuwong trinh
def Tong_day(n):
if n ==
return L[0]
else:
return L[n-1] + Tong day(n-1)
n = int(input("Nhap so phan tu: "))
print("Nhap ",n," phan tu: ")
L = [int(input()) for i in range(n)]

print("Tong cac so hang nhap vao:
",Tong_day(n))

Bai tip 2. U6c chung 16n nhét cia hai s6 nguyén duong bang dé quy
Y twéng thuit toan

Ta nhén thdy: UCLN(a,b) = UCLN(b,r) véi r 14 s6 du cua a
chiacho b (r = a%b). Néur = 0thi UCLN(b,r) = b va két thiic,
nguoc lai tathay a = b,b = r va tiép tuc thuc hién nhu trén.

Chwong trinh
def UCLN(a, b):
if b == @:
return a
else:
return UCLN(b, a%b)
print("Nhap hai so a va b")

a

int(input())

b = int(input())

print("Uoc chung lon nhat (a, b) = ",UCLN(a,b))
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Bai tap 3. Tinh lily thira a™ bang phwong phap dé quy
Y twéng thuit toan
Ta goi T; 13 a’. Nhan thdy Ty = a, T; = a XTi1 va két qua can tinh 13 T,
Chwong trinh
def LuyThua(a, n):
if n ==
return a
else:
return a*LuyThua(a, n-1)
print("Nhap hai so nguyen duong a va n")
int(input())
int(input())

a

n

print("a*n = ", LuyThua(a, n))

+ Cich tiép can bing phwong phap chia dé tri (divide and
conquer)

Nhan thdy, s6 lan goi dé quy trong chuong trinh trén 1a n. Khi n
16n s& dan dén hai van dé:

- S6 lan tinh toan s& lau.

- Chuong trinh gdp 10i: RecursionError: maximum recursion
depth exceeded in comparison.

Dé khic phuc cac van dé nay, ta st dung phuong phap chia dé tri
nhu sau:

-Véin=1,thia"=a'=a.

- Véin la mot sé chin:

Thicé: a" =a™ x a" voi m =n//2.

- Do vay ta chi viéc tinh u = a™, sau d6 thuc hién uxu =a".
Véin 1a mot sb 1é:

Thi co: a" = a™ x a"xa voi m = n//2.

Do vay ta chi viéc tinh u = a™, sau d6 thuc hién uxuxa=a".
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Vi dy: Tinh 2'°:
Ta c6: 2'0 = (2°) x(2°), tinh 2°?
2° = (2%) x(2%) x2, tinh 2%?
22=(2Y) x(2h, 2t = 2.
Nhu vay, viéc tinh 10 duoc thuc hién:
2'=2
2= (Y x(2) =2x2=4
2° = (2%) x(2%) x2 = 4x4x2 =32
20 = (2°) x(2°) = 16x16 = 1024.
Chuong trinh
def LuyThua(a, n):
if n ==
return a
else:
x = LuyThua(a, n//2)
if n%2 == 0:
return x*x
else:
return x*x*a
print("Nhap hai so nguyen duong a va n")
a = int(input())
n = int(input())
print("a*n = ", LuyThua(a, n))
% Nhin xét
S6 phép tinh (sé lan goi dé quy) trong chwong trinh trén khodng
la logyn. Ching han n = 10° s6 lan tinh todn khodng 30 lan, it hon

e A ’ e 9
rat nhiéu so voi 10°.
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% So dd chung trong cach tiép cin giai bai toan biang phuwong
phap chia dé tri

Chia Chia

Bal toan con Bal toan con Bal toan con

Chia Chia Chia Chia
{ l { 1
Bai toan con Bai toan con Bai toan con Baitoan con [Bél toan oon] [EA\ toan oon] [ua\ toan wn] [Bal toén wn}
pé tri  Gidi baiftoan con Gli balltoan con  Gidi baiftoan con Glal balltoan con Gidi bml!can oon Gidi baiftoan con ~ Gidi baijtoan con Glai ba\imm con
) () (e (we) (me) (w] (ew] [

Kéthgp

Lo gidi bai
toan con

Kéthop

4 Lai gidi bai
Lé gidi bal

Két hop ol

Lé gidi bai
toan con

Lo gidi bai
toan con

Kéthop
L&l gidl bal
toan

Bai tap 4. Bai toan li¢t ké hoan vi

Cho sé nguyén duong n. Hay liét ké tit ca cac hoan vi ciia n s
tu nhién.

Y twéng thuit toan

Bai toan liét ké hoan vi duoc thuc hién rat hiéu qua khi st dung
dé quy quay lui.

Ta biéu dién mot hoan vi 13 mot danh sach gom n phan tir
L[0],L[1],.., L[n — 1]. Bé duoc mot hoan vi, chuong trinh s& tién
hanh tim céc gia tri cho L[0],L[1],..,L[n — 1].

Nhan thay L[i] (i = 0,1,..,n — 1) déu co thé nhan gia tri
1,2,..,n. Tuy nhién khi L[i] = athiL[j] #avéii #j.

Véi moi gia tri a = 1,2,..,ns€ c6 hai trang thai: da dugc st
dung va chua dugc su dung. Néu a duoc gan cho L[i] nao do, nghia la
a da dugc st dung va khong dugc st dung gan cho L[j] véii # j.
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Do vay dé tinh gia trj cho L[i], ta 1an luot duyét qua tit ca cac gia
tri 1, 2, .., n — 1. Néu gia tri a chua dugc sir dung thi L[i] = a va
danh dau gia tri a da dugc st dung.

Khi tinh dugc L[], ta tiép tuc goi dé quy dé tinh L[i + 1]. Qua trinh
dé quy thuc hién cho dén khi tinh duoc L [n — 1], thi c6 m{t hoan vi.

Su quay lui thé hién & chd: L[i] khong chi nhan mét gid tri 14 a
ma c6 thé nhan nhiéu gia tri khac. Vi vay, su quay lui dé tinh hét tat ca
cac gia tri ma L[i] c6 thé nhan.

Chu ¥ rang khi L[i] = b, (b # a) thi gia tri a c6 thé dugc gan
chocac L[i +1],..,L[n —1].

Chwong trinh
n = int(input("Nhap n = "))
#used[i] == @ <-> i chua su dung
#used[i] == 1 <-> i da su dung

used = [0 for i in range(n+1)]
#Danh sach luu hoan vi
L = [@ for i in range(n)]
def HoanVi(i):
for a in range(1, n+l):
if used[a] == 0: #a chua su dung
L[i] = a #Tinh L[i] = a

used[a] = 1 #Xac nhan a da su dung

if i == n-1: #Da duoc mot hoan vi
print(L)
else:

HoanVi(i+l)  #Goi de quy
used[a] = @ #Tra trang thai su dung

HoanVi(9)
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% So d0 chung ciia dé quy quay lui c6 thay ddi trang thai
Gia su bai toén‘cén tinh n thanh phan x[0], x[1],.., x[n — 1]. Gia
tri ctiia cac thanh phan x[i] la tap cac gié tri D[i], moi ‘gié tri tron,g téq?
chi dugc stt dung cho mdt thanh phan. Vi vay, ta can danh dau dé
khong str dung lap lai. So d6 chung cua chuong trinh con dé quy quay
lui c6 thay ddi trang thai nhu sau:
<Panh dau tat ca cac gid tri a chua dugc sir dung>
def Try TrangThai(i):
for a in D[1i]:
if <x[i] nhan dugc gia tri a ?>:
x[i] = a
<banh dau trang thai da s dung gia tri a>
if(i == n-1):
<Hoan thanh moét bd nghiém>
else:
Try TrangThai(i+1)
<Tra lai trang thai chua s dung gia tri a>
#Bat dau xay dung thanh phan dau tien
Try_TrangThai(0)
Bai tap S. Bai toan thap Ha Noi
Y twdng thuit toan
Ta nhan thay, véi n = 2, 10i giai:
Chuyén dia 1 tir cot A sang cot C.
Chuyén dia 2 tir ¢t A sang cot B.
Chuyén dia 1 tir cot C sang ¢t B va ta ¢6 duogc 101 giai.
Vi n = 3, ta thuc hién:
4+ Chuyén dia 1 va dia 2 sang cot C (sit dung cot B nhu 1a cot

trung gian).
+ Chuyén dia 3 tir cot A sang cot B.
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+ Chuyén dia 1, 2 tir cot C sang cot B (sir dung cot A nhu 14 cot
trung gian).
Véin = 4, ta thuc hién:

+ Chuyén caicdia 1,2, .., n—1 tir cot A sang cdt C (str dung cot B
nhu la c¢gt trung gian).

+ Chuyén dia n tir cot A sang cot B.

4+ Chuyéncacdial, 2, .., n— 1 tir cot C sang cot B (str dung cot A

nhu 1 cdt trung gian).

Nhu vay, 161 gidi dugc xay dung trén chién luoc chia dé trj va sir
dung d¢ quy dé thyc hién.

Chuong trinh

def Chuyen dia(n, A , B, C):
if n ==
print("Chuyen dia: ",n," tu ", A ," --> ", B)
else:
Chuyen dia(n - 1, A, C, B)
print("Chuyen dia: ",n," tu ", A ," --> ", B)
Chuyen _dia(n - 1, C, B, A)
n = int(input('Nhap so dia can chuyen: '))
Chuyen _dia(n,"A","B","C")

Bai tip 6. Bai toan xép hau

Y twéng thuit toan

Ta danh chi sb dong cia ban co 1a: 0, 1, 2, 3, 4, 5, 6, 7; va chi sb
cotcuabancola: 0,1,2,3,4,5,6,7.

Nhan th?iy, moi dong chi dit duoc duy nhét mot quan hau, do vay,
ta c6 thé bi€u dien mot cach x€p hau la mot danh sach gom 8 phan tu
X[0], x[1], .. , X[7] v&i ¥ nghia 8 quan hau duoc dat tai 8 6: (0, x[0]);
(1, x[1]); 2, x[2]); (3, x[31); (4, X[4]); (5, x[3]); (6, x[6]); (7, X[7]).
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Ta s& tim cac gia tri x[0], x[1], .., x[7] bang phuong phap dé quy
quay lui c¢6 ghi nhan trang thai.

Véi méi x[i],1=0, 1, .., 7, gid tri x[i] € {0,1,2,3,4,5,6,7}, tuy
nhién x[i] # x[j] véi i # j, nghia 1a trén cot i chi co duy nhat mot
quan hau.

Dé hai quéan hau khong khong ché nhau thi trén mdi duong chéo
clia ban cd c6 nhiéu nhat mot quan hau.

01 2 3 456 7

Céc 0 trén
duong chéo nay
¢6 hiéu chi sé
dong va chi s6
cot khong ddi

Céc 6 trén
duong chéo nay
¢6 tong chi s6
dong va chi sb
cot khong doi

6
7

Do véy, ta phai sir dung 3 danh sach trang thai:

Cot[], CheoTong|], CheoHieu[] véi y nghia:

Cot[i] = True (i=0,1,..,7) mo ta cot i da dat hau.

CheoTong[t] = True (t =0, 1, 2, .. , 14) mo ta duong chéo
chia 6 (i,j) voii + j = t da dat hau.

CheoHieu[t] = True (t =-7,-6,..,0,1, 2, .., 7) md ta duong
chéo chta 6 (i,j) véi i — j = t da dat hau. O day, do cac chi sd
trong danh sach khong nhan gia tri 4m nén ta phai cong cac chi sd voi
7 dé nhan dugc cac chi s 0 am.

Ban dau cac danh sach Cot[], CheoTong[], CheoHieu[] ¢ cac
phan tir déu nhén gia tri False.
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Chuwong trinh
X = [0 for i in range(8)]
Cot = [False for i in range(8)]
CheoTong = [False for i in range(15)]
CheoHieu = [False for i in range(15)]

def InCachXep():

for i in range(8):

print("(",1," ", x[1],")",end = " ")

print()

def XepHau(i):

for j in range(8):

if Cot[j] == False and CheoTong[i+]j] == False

and CheoHieu[i-j+7] == False:

x[i] =]

Cot[j] = CheoTong[i+]]

if i ==

InCachXep()

else:

Cot[j] = CheoTong[i+j]

XepHau(0)

XepHau(i+1)

CheoHieu[i-j+7]

CheoHieu[i-j+7]

True

False
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CHU BE 18. KIEU DD LIEU LOP - CLASS

Ciing giéng nhu nhiéu ngdn ngit 14p trinh khac, ngoai cac kiéu dir liéu
da cung cap boi ngdn ngit 14p trinh, cac ngdn ngit 14p trinh déu cho phép
ngudi 1ap trinh t6 chire dit liéu theo cach riéng ctia minh dé thuan loi trong
viée luu trir cling nhu xir Iy cho timg bai toan cu thé. Python ciing vay,
kiéu dit liéu class cho phép nguoi lap trinh t6 chirc dit lidu theo cach cua
minh, pht hop trong luwu trit va xtr 1y dit liéu. Ngoai ra, kiéu class cho
phép lap trinh hudng déi tuong (Object Oriented Programming - OOP).

A. Kién thic co ban
1. Dinh nghia I6p va tao mot déi tugng kiéu I6p

M3di 16p dugc thiét ké nhu 1a mot thuc thé thdng nhét, chung gdm
¢6 hai thanh phan chinh:

- Thugc tinh: 1a cac bién dir liéu, dung dé luu trit cac dit lidu,
thong tin dé mo ta thyc thé do.

- Phuwong thirc: 1a cic chwong trinh con, ding dé tinh toan
nhting két qué can thiét, dua trén nhiing dir liéu duogc luu trir trong
cac thudc tinh.

Vi du, ta c6 thé xay dung mot kiéu dit lidu 10p “circle” dé luu cac
thong tin vé mdt duong tron (thudc tinh), va cac chuong trinh con
(phuong thirc) cho phép tinh chu vi, dién tich cua duong tron do.

+ Dinh nghia mot 16p

class <Tén 16p>:
[Khéi 1énh]
+ Tao mot dbi tuong kiéu 16p
<Tén doi tuong> = <Tén 16p>([Cdc tham sé])
Vi du 1. Chuong trinh:
#Dinh nghia lop point
class point:
X =5

y = 10



252 DUGNG VAO LAP TRINH PYTHON

#Tao doi tuong pl kieu point
pl = point()

",pl.x)

",pl.y)

print("x

print("y

& Két qua:

y = 10
O vi du nay, ta xay dung 16p point co hai thugc tinh x va y.
Vi du 2. Chuong trinh
class point():
X =5
y = 10
def infor(self):
",self. x)
",self. y)

print("x

print("y

p = point()

p.infor()
& Két qua:

Xx= 5

y = 10

O day, ta xay dyng mot 16p point ¢ hai thudc tinh x,y va mot
phuong thirc infor () dung dé in ra gia tri thudc tinh x, y.

2. Ham tao ctia mot lép

4 Cach viét ham tao
class <tén lop>:
def __init_ (self, [cdc tham s6]):
[Khéi 1lénh]



Chudng 3. Mot sd chui dé Python nang cao 253

Vi du 3. Chuong trinh
class point:
def __init__ (self, x, y):
self.x = x

self.y =y

pl = point(10, 20)

p2 = point(15, 25)
print("pl.x = ", pl.x)
print("pl.y = ", pl.y)
print("p2.x = ", p2.Xx)
print("p2.y = ", p2.y)

& Két qua:

pl.x = 10

pl.y = 20

p2.x = 15

p2.y = 25

Vi du 4. Chuong trinh:
class point():
def __init__ (self, x, y):
self.x = x
self.y =y
def infor(self):
print("x = ",self. x)
print("y = ",self. y)
p = point(10, 20)
p.infor()
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& Két qua:
x = 10
y = 20

+ Co ché hoat dong cua ham tao

M&i khi mét déi tugng 16p duogc tao ra, ham tao __init__ () s&
tu dong dugc thuc hién.

Vi dy nhu d6i tuong p1 = point(10, 20), ham tao s& tu
dong thuc hién véi tham sb x = 10 va tham s y = 20.

+ Tham s self

Tham s self duoc sir dung dé tham chiéu dén tuong dbi twong
duogc tao ra. Tén “self” ciing c6 thé thay thé boi mot tén khac nhung ¥
nghia cta tham sé nay khong thay doi.

Vi du S. Chuong trinh:
class person:
def __init__ (selfl, name, age):
selfl.name = name
selfl.age = age
def infor(self2):
print("Name: ",self2.name)
print("Age: ",self2.age)
pl = person("Phan Xuan Vong", 35)
pl.infor()
& Két qua:
Name: Phan Xuan Vong
Age: 35
% Nhin xét
Tén self da duoc thay boi tén selfl va self2. Tuy nhién, ta nén su
dung tén self vi né co tinh goi nho cao.
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3. Thay déi gia tri clia cac thudc tinh
Cdc gid tri thude tinh ciia mét doi twong cé thé thay doi trong khi
thuc hién chuong trinh.
Vi du 6. Chuong trinh:
class person:
def __init__(self, name, age):
self.name = name
self.age = age
def infor(self):
print("Name: ",self.name)
print("Age: ",self.age)
pl = person("Phan Xuan Vong", 35)
pl.infor()
pl.age = 40
print("Thong tin sau khi cap nhat:")
pl.infor()
& Két qua:
Name: Phan Xuan Vong
Age: 35
Thong tin sau khi cap nhat:
Name: Phan Xuan Vong

Age: 40

4. X6a mot doi tugng

Khi mot dbi tuong khong can cho viéc luu trix thong tin, ta c6 thé
x6a chiing dé giai phong bd nhd may tinh.

del <tén d6i twong>
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Vi du 7. Chuong trinh:
class person:
def __init__(self, name, age):
self.name = name
self.age = age
def infor(self):
print("Name: ",self.name)
print("Age: ",self.age)
pl = person("Phan Xuan Vong", 35)
del pl
pl.infor()
& Két qua:
Chuong trinh s& bo 16i & cau lénh: p1.infor().

NameError: name 'pl' is not defined

5. Su ké thira va bd sung thém phuong thiic, thudc tinh

Gia sir ta da xay dung mot 16p A. Khi d6 ta c6 thé sir dung 16p A
nhu 1a mot thanh phan dé xay dung nén 16p B. Viéc sir dung 16p A
trong xay dung 16p B duoc goi 1a sy ké thira tir 16p A, 16p A duoc goi
1a 16p con cua B, 16p B goi 1a 16p cha cua A.

Ta xét vi du, & trén ta da xay dung 16p person, bay gio ta xay
dung 16p student. Lép student sé& ké thira cac thudc tinh name, age tir
16p person, ta bo sung thém thudc tinh graduation d€ luu thong tin
vé nam tot nghiép caa sinh vién.

Vi du 8. Chuong trinh:

class person():
def __init__(self, name, age):
self.name = name

self.age = age
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def infor(self):
print("Name: ",self.name)
print("Age: ",self.age)
#Xay dung lop student
class student(person):
def __init__(self, name, age, year):
person.__init__(self, name, age)
self.graduation = year
def infor(self):
person.infor(self)

print("Graduation year: ",
self.graduation)
pl = student("Phan Xuan Vong", 35, 2000)
pl.infor()
& Két qua:
Name: Phan Xuan Vong
Age: 35
Graduation year: 2000

6. Ham super()

O vi du 8, khi str dung phuong thitc infor () cua 16p person, ta
phai viét person.infor(self), dé khong phai viét thém tén 16p
person, ta co thé sir dung ham super () nhu sau:

Vidu 9. Chuong trinh:
class person():
def __init__ (self, name, age):
self.name = name
self.age = age
def infor(self):
print("Name: ",self.name)

print("Age: ",self.age)
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#Xay dung lop student
class student(person):
def __init__(self, name, age, year):
super().__init__(name, age)
self.graduation = year
def infor(self):
super().infor()

print("Graduation year: ",
self.graduation)

pl = student("Phan Xuan Vong", 35, 2000)
pl.infor()
& Két qua:
Name: Phan Xuan Vong
Age: 35
Graduation year: 2000

7. So sanh hai déi tugng kiéu l6p

Céc kiéu dir liéu nhu kiéu sd (int), kiéu chudi (str), kiéu danh
sach (list), ... c6 hd trg phép so sanh giita hai ddi tugng cung kiéu. Poi
v6i kiéu dir liéu 16p ciing vay, Python cho phép xay dung phuong thirc
so sanh hai d6i tuong cing mot 16p.

Python hd trg cac phuwong thirc dic biét dé xay dung cac phép
toan so sanh.

Ki hi¢u phép toan Phwong thirc thye hién
< __1t_ (self, other)
> __ gt (self, other)
<= __le_ (self, other)
>= __ge_ (self, other)
== __eq__(self, other)
I= __ne__(self, other)
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Vi du 10. Xay dung 16p person c6 phép toan so sdnh va st dung
phép toan so sanh dé sap xép mot danh sach cac d6i tuong.

Chuong trinh:
class person():
def __init__(self, name, age):
self.name = name
self.age = age
def infor(self):
print("Name: ",self.name)
print("Age: ",self.age)
def __1t_ (self, other):
return self.age < other.age
pl = person("Vong", 35)
p2 = person("Yen", 30)
p3 = person("Duc", 10)
p4 = person("Vy", 6)
ds = [pl, p2, p3, p4]
ds.sort()
for x in ds:
X.infor()
& Két qua:
Name: Vy
Age: 6
Name: Duc
Age: 10
Name: Yen
Age: 30
Name: Vong

Age: 35
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8. Xay dung phép toan trén kiéu di liéu l6p

Python ciing cho phép xay dung cac phép toan trén kiéu dir liéu
16p qua cac phuong thure dac biét.

Ki hi¢u phép toan Phwong thirc thwe hién

+ __add__(self, other)

- __sub__(self, other)

* __mul__(self, other)

/ __truediv__(self, other)
// __floordiv__ (self, other)
% __mod__ (self, other)

* % __pow__(self, other)

Vi du 11. Xay dung 16p vector co cac phép toan cong, trir va tich
vO hudng.

Chuong trinh:
class vector():
def __init__(self, x, y):
self.x = X
self.y =y
def __add__(self, other):
return self.x + other.x, self.y + other.y
def __sub__(self, other):
return self.x - other.x, self.y - other.y
def __mul__(self, other):

return self.x * other.x + self.y * other.y

[
1l

vector(1l, 2)

<
1]

vector(3, 4)
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a=u=+yV
b=u-v
s =u*yv

print("Tong hai vector: ", a)

print("Hieu hai vector: ", b)

print("Tich vo huong: , S)
& Két qua:

Tong hai vector: (4, 6)

Hieu hai vector: (-2, -2)

Tich vo huong: 11

B. BAI TAP ON LUYEN
Bai tap 1. Lop hinh chit nhat
Xay dung mot 16p c6 tén Rectange lwu thong tin vé mot hinh chiv

nhdt. C6 thuéc tinh lwu chiéu dai va chiéu réng. Cé phwong thirc tinh
chu vi va tinh dién tich hinh chit nhat.

Bai tap 2. Sap xép cac danh sach cac d6i tugng hinh chit nhat

Véi doi twong Rectange dwoc xdy dung & bai tdp 1, ké thiva va bo
sung thém phwong thirc so sanh hai doi twong theo tiéu chi: Déi twong
A goi la nhé hon doi twong B néu théa man mét trong hai diéu kién:

- Dién tich cua A nho hon dién tich cua B.

- Dién tich cua A bcing dién tich cua B, chu vi cia A nho hon chu
vi cua B.

Nhap mot danh sach cac doi twong va dua ra danh sach cac doi
tirong sau khi sdp xép theo tiéu chi trén.

Bai tip 3. T6 chirc 10i giai theo 16p

Xét bai todn: Cho day sé af0], a[l], .., a[n-1]. Hay thuc hién cdc
cong viéc.

- Tinh tong cdc phan tir ciia day so.



262 DUGNG VAO LAP TRINH PYTHON

- Tinh phan tir nhé nhat.
- Tinh phan tir Ién nhat.

- Pua ra tdt cd cde bg hai phan tir c6 tong bang 0.

C. THUAT TOAN VA HUGNG DAN GIAI
Bai tap 1. Lop hinh chit nhat
Y twéng thuit toan
St dung dinh nghia xay dung 16p Rectange gom hai thugc tinh
chiéu dai va chiéu rong.
Phuong thuc tinh chu vi bang tong 4 canh.
Phuong thire tinh dién tich bang tich 2 canh dai va rong.
Chwong trinh
class Rectange():
def __init__ (self, dai, rong):
self.dai = dai
self.rong = rong
def Chuvi(self):
return 2*(self.dai + self.rong)
def DienTich(self):
return self.dai * self.rong
rectl = Rectange(10, 5)
print("Chu vi: ", rectl.Chuvi())
print("DienTich: ",rectl.DienTich())
Bai tap 2. Sap xép cac danh sach cac d6i tugng hinh chit nhat
Y twéng thuit toan
Xay dung 16p RectangeSort duogc ké thira tir 16p Rectange.

Xay dung phuong thirc dic biét __1t_ (self, other) dé cai
dit phép toan so sanh hai ddi trong hinh chir nhat RectangeSort.
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Chwong trinh
class Rectange():
def __init__ (self, dai, rong):
self.dai = dai
self.rong = rong
def Chuvi(self):
return 2*(self.dai + self.rong)
def DienTich(self):
return self.dai * self.rong
#Xay dung lop RectangeSort
class RectangeSort(Rectange):
def __init_ (self, dai, rong):
super()._ init_(dai, rong)

def 1t (self, other):

dt_self = self.dai * self.rong
cv_self = 2*(self.dai + self.rong)
dt_other = other.dai * other.rong

cv_other = 2*(other.dai + other.rong)
if dt_self < dt_other:
return True
if dt _self == dt_other and cv_self < cv_other:
return True
return False
n = int(input("Nhap so hinh chu nhat: "))

print("Nhap chieu dai va chieu rong cua ", n, "hinh
chu nhat:")

ListRec = []
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for i in range(n):
dai = int(input())
rong = int(input())
ListRec.append(RectangeSort(dai, rong))
ListRec.sort()
print("Danh sach hinh chu nhat sau khi sap xep:")
for x in ListRec:

print("Dien tich: ",x.DienTich(), " Chu vi:

",x.Chuvi())
Bai tap 3. T chirc 10i giai theo 16p
Xét bai toan: Cho diy sé a[0], a[1], .. , a[n-1]. Hay thyc hién cac
cong viéc.
- Tinh tong cac phan tir ciia diy sb.
- Tinh phén tir nhé nhat.
- Tinh phan tir 16n nhat.
- Pua ra tat ca cac bo hai phan tir c6 tong bang 0.
Y tuwdng thuit toan
Xay dung mdt 16p c6 cac phuong thirc thuc hién cac cong vigce:
Phuong thirc getsum(), tra vé tdng cac sé hang cua diy
Phuong thitc getmin(), tra vé gia tri nho nhat cua day.
Phuong thirc getmax (), tra vé gi tri 16n nhét cua day.
Phuong thuc pairsumtozero(), tra vé tit ca cic cip phan tu
cua day c6 tong bang 0.

Chwong trinh:
class solutionSeq():

def __init__ (self, list):

self.list = list
def getsum(self):
s =20
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for x in self.list:
S += X

return s
def getmin(self):

return min(self.list)
def getmax(self):

return max(self.list)
def pairsumtozero(self):

n = len(self.list)

list_res = []

for i in range(n-1):

for j in range(i+1,

n):

if self.list[i] + self.list[j] == @:

list res.append((self.list[i],

self.1list[j]))

return list_res

seq = solutionSeq([1, 2, -1,

print("Tong cac phan tu: ",

print("Phan tu nho nhat: ",
print("Phan tu lon nhat: ",
print("Tong phan tu bang 0:
& Két qua:
Tong cac phan tu: 3
Phan tu nho nhat: -2
Phan tu lon nhat: 3

Tong phan tu bang @:

9, -2, 3])
seq.getsum())
seq.getmin())
seq.getmax())

", seq.pairsumtozero())

[(1J '1)J (2) '2)]
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CHU BE 19. MODUNLES VA PACKAGES

A. KIEN THUC CO BAN
I. Modunle

Modunle trong Python 1a tdp hop cac ham, cac 16p, cac bién ...,
va duoc to chie luu trit trén mot tép dir licu co phﬁn mo rong la .py
(giong nhu mdt chuong trinh ngudn Python). Modunle giong nhu mot
thu vién dugc xay dung san cac ham, cac chuong trinh, cac 16p, cac
bién..., va co thé sir dung ching trong cic chwong trinh khac. Python
cung cap rat nhiéu modunle da viét sin va cling cho phép nguoi lap
trinh viét nhimg modunle cua riéng minh, dé st dung cho nhiéu
chuong trinh khac nhau.

1. Xay dung mét modunle
Vi du 1. Mot modunle don gidn gdm mot ham va mot bién.
def hello():
print("Hello world!")
Langage = "Programming Python!"

Luu chuong trinh véi tén 1a modunlel.py. Chu y la, khi thuc
hién chuong trinh trén, ta khong nhan dugc két qua nao.

2. Sir dung mét modunle
‘ Dé sir dung cac ham, cac bién trong moét modunle nao do thi ta

can st dung cau I¢énh import véi cu phap:

import <tén modunle>
Vi du 2. Chuong trinh st dung modunlel dugc xay dung & trén.

import modunlel
print("Su dung ham hello trong modunlel:")
modunlel.hello()
print("Su dung bien langage trong modunlel:")
print(modunlel.langage)
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& Két qua:
Su dung ham hello trong modunlel:
Hello world!
Su dung bien langage trong modunlel:
Programming Python!

Nhu vay, dé su dung mdt ham, hoac mot bién trong mot modunle,
ta st dung ct phap:

<tén modunle>.<tén ham>
<tén modunle>.<tén bién>
+ Caulénh from <tén modunle> import

Pé sir dung tryc tiép cac ham, cac bién ciia mdt modunle nao do,
ta sit dung cau 1énh from <tén modunle> import [danh sach céc
ham, céc bién].

Vi du 3. Chuong trinh str dung tryc tiép cac ham va bién cia
modunlel.

from modunlel import hello, langage
print("Su dung ham hello trong modunlel:")
hello()
print("Su dung bien langage trong modunlel:")
print(Llangage)

& Két qua:
Su dung ham hello trong modunlel:
Hello world!
Su dung bien langage trong modunlel:
Programming Python!

% Chu y

Cdu lénh: from <tén modunle> import * sénap tdt cd cdc
ham, cac bien, cac lop,... co trong <tén modunle>.

Nhw vy, cau lénh from modunlel import hello, langage

Ta 6 thé viét cach khdc from modunlel import *
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3. St dung modunle trong cac thu muc khac nhau

O céac vi du trén, modunlel.py va cac chwong trinh ngudn déu
dugc luu trong cung mot thu muc. Vay néu mot modunlel.py va
chuong trinh luu trong hai thu muc khac nhau thi nhu thé nao? Cau tra
101 13, Python s& khong nhan biét duoc modunlel.py va s& khong cho
thuc hién chuong trinh.

+ Thém duwong din

Gia st modunlel.py dugc Iuu trong thu muc C:/PythonModunle,
cac chuong Hhﬂlnguén.UOng vi du 1, 2, 3 dugc luu trong thu muc
C:/PythonCode. Pé chuong trinh trong vi du 1, 2, 3 sit dung duoc
modunlel.py, ta cAn thém dudng dan theo ¢t phap.

import sys
sys.path.append([Pudng dan dén thu muc chira modunle])
Vi du 4. Chuong trinh:
import sys
sys.path.append("C:/PythonModunle™)
from modunlel import hello, langage
print("Su dung ham hello trong modunlel:")
hello()
print("Su dung bien langage trong modunlel:")
print(Llangage)
& Két qua:
Su dung ham hello trong modunlel:
Hello world!
Su dung bien langage trong modunlel:

Programming Python!

Il. Package

Mdi package 1a mot thu muc chtra cac modunle, cac package con.
Trong mdi package can phai c6 mot tép __init__.py. Tén cua thu
muc cling chinh 1a tén cta package.
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1. Xdy dung mot package

Bude 1. Tao mot thu muc c6 tén packagel, day ciing la tén cua
package can tao.

Bude 2. Tao hai modunle co tén flowers.py va sumlist.py luu
trong thu muc packagel.

Chuong trinh flowers.py
class flowerlist ():
def _ 1init_ (self):
self.listflower = ['Hoa Hong', 'Hoa hue', 'Hoa Lan’]
def printflower(self):
for x in self.listflower:
print(x)
Chuong trinh sumlist.py
def sum List(List):
s =20
for x in List:
S =5+ X
return s
Buoc 3. Xay dyng chuong trinh con __init__.py va luu ching
trong thu myc packagel.
#import class flowerlist from modunle flowere.py
from flowers import flowerlist
#import function sum_list from modunle sumlist.py
from sumlist import sum List

Nhu vay, ta co 3 t¢p flowers.py, sumlist.py, __init__.py
trong cting mdt thu muc packagel, day chinh 1a mot package can tao.

2. St dung mét package
Chuong trinh sau sir dung packagel dugc tao ¢ trén. Gia st thu
muc packagel c6 dudng dan: "C:\MyPackage\packagel".
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import sys
sys.path.append("C:\MyPackage\packagel")
from flowers import flowerlist
from sumlist import sum_list
#Tao mot doi tuong dung class flowerlist trong packagel
fl = flowerlist()
fl.printflower()
#Su dung ham sum_list de tinh tong cac phan tu trong list
list = [1, 2, 3]
print("Tong cac phan tu: ",sum list(list))
& Két qua:
Hoa hong
Hoa hue
Hoa lan

Tong cac phan tu: 6

II. Uu diém ctia modunle va package

Ta nhan thay, khi chuong trinh 16n, tirc 1a chuwong trinh can giai
quyét nhiéu yéu ciu, nhiéu cong viéc, c6 nhiéu dir lidu can dugc luu
trir va xur 1y, thi viéc t6 chirc thanh cac modunle, package dem lai su
khoa hoc va hiéu qua. Cac van dé& duoc thiét ké theo nhom co lién
quan dén nhau va luu trong cic modunle, nhiéu modunle luu trong
mot package. Pbi voi mdi modunle, package c6 thé giao cho mot
nhoém nguoi thue hién. Cac modunle khac nhau thi c6 thé giao cho cac
nhém ngudi thyc hién khac nhau, didu nay lam ting hiéu qua cong
viéc. Hon nita khi t6 chirc thanh cadc modunle, viéc sira ddi, nang cép
duogc thyc hién trong cac modunle do, h¢ théng khong bi thay doi.
Mot trong nhirng diéu lam nén su wu viét cua Python d6 1a sy phong
phu cua cac modunle, package duoc nhiéu nha 1ap trinh nbi tiéng viét
va chia sé rong réi cho cong dong.
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B. BAI TAP ON LUYEN
Bai tap 1. X4y dyng modunle c6 tén geometry.py gdm cac 16p:
Lép Circle() mé td dwong tron gom cdc thudc tinh va phirong thirc.
Thuoc tinh:
- Toa do tam (x; y).
- Bdn kinh r cua duong tron.
Phuwong thirc:
- getPerimeter() trd vé chu Vi duwong tron.
- getArea() trd vé dién tich hinh tron.

- isIn(a, b) tra vé True néu diém (a, b) nam trong dwong tron,
nguoc lai tra vé False.

- isOn(a, b) tra vé True néu diém (a, b) nam trén dwong tron,
nguoc lai tra vé False.

- isIn(a, b) tra vé True néu diém (a, b) nam trong dwong tron,
nguoc lai tra vé False.

- isOut(a, b) tra vé True néu diem (a, b) nam ngoai dwong tron,
nguoc lai tra vé False.

Lép Square() mé ta hinh vuéng gom cdc thude tinh va phirong thike.
Thuoc tinh: do dai canh a.

Phuwong thirc:

- getPerimeter() trd vé chu vi hinh vudng.

- getArea() tra vé dién tich hinh vuéng.

Viét chirong trinh 6 sir dung modunle geometry.py.

Bai tip 2. Xay dung modunle c6 tén number.py gdom cac
chuong trinh con:

Chwong trinh con gcd(a, b) trd vé wéc chung lom nhat ciia a va b,
Churong trinh con lem(a, b) tra vé boi chung nhé nht ciia a va b.
Chirong trinh con sumdivisor(n) trd vé tong cdc wéc cia n.

Viét chwong trinh cé sir dung modunle number.py.



272 DUGNG VAO LAP TRINH PYTHON

Bai tap 3. Xdy dung mot package cé tén la mypackage gom cdc
modunle geometry.py va number.py. Viét chwong trinh cé sit dung
package mypackage.

C. THUAT TOAN VA HUGNG DAN GIAI
Bai tap 1. Xay dung modunle c6 tén geometry.py
Y twéng thuit toan
Lép Circle():
- Phuong thiic getPerimeter () tra vé chu vibang 2 * 3.14 * 7.
- Phuong thtic getArea() tra vé dién tich bang 3.14 * r = 7.

- Phuwong thac isIn(a,b) tra vé True néu (x —a) ** 2 +
(y—b)*x2 <rxr.

thudc dwong tron, nguoc lai tra vé False.

- Phuong thiic isOn(a,b) tra vé True néu (x —a) ** 2 +
(y—=Db)**x2 ==r=x*r.

thudc dwong tron, nguoc lai tra vé False.

- Phuong thirc isOut(a,b) tra vé True néu (x —a) ** 2 +
(y=b)*x2 >rxr.

thudc dwong tron, nguoc lai tra vé False.

Lép Square():

- Phuong thirc getPerimeter() tra vé chu vi béng 4 x q.

- Phuong thirc getArea() tra vé dién tich bﬁmg ax*a.

Chuong trinh geometry.py

class Circle():
def __init_ (self, x, y, r):
self.x = X

y
r

self.y

self.r

def getPerimeter(self):
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return 2*3.14*self.r
def getArea(self):
return 3.14*self.r**2
def isIn(self, a, b):
u = (self.x - a)**2 + (self.y - b)**2
return(u < self.r**2)
def isOn(self, a, b):
u = (self.x - a)**2 + (self.y - b)**2
return(u == self.r**2)
def isOut(self, a, b):
u = (self.x - a)**2 + (self.y - b)**2
return(u == self.r**2)
class Square():
def init_ (self, a):
self.a = a
def getPerimeter(self):
return 4*self.a
def getArea(self):
return self.a*self.a
Chwong trinh str dung modunle geometry.py
from geometry import Circle, Square
#Tao mot doi tuong duong tron tam (1, 2), r = 4
cl = Circle(1, 2, 4)
print("Chu vi: ", cl.getPerimeter())
print("Dien tich: ", cl.getArea())

#Kiem tra vi tri tuong doi cua diem (3, 5) voi
cl
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if cl1.isIn(3, 5):
print("Nam trong duong tron: ")
if c1.is0n(3, 5):
print("Nam tren duong tron: ")
if cl.isout(3, 5):
print("Nam ngoai duong tron: ")
#Tao mot doi tuong hinh vuong
sql = Square(4)
print("Chu vi: ",sql.getPerimeter())
print("Dien tich: ",sql.getArea())
Bai tap 2. Xay dung modunle c6 tén number.py
Y twdng thuit toan

- Chuong trinh con gcd(a, b): Sir dung thuat toan Euclide dé tim
wéc chung 16n nhat ctia hai s6 nguyén duong.

- Chuong trinh con lem(a, b) tra vé két qua (a * b)//(gcd(a, b)).
- Chuong trinh con sumdivisor(n):
Pats=0.

Duyét tAt ca cac sO x =1, 2, .., Vn. Néun%x == 0 this =s + X;
y=nlix;néuy!=xthis=s+y.

Két qua tong cac udc ciia n bang s.
Chuwong trinh number.py.
def gcd(a, b):

while b > 0:
r = a%b;
a=»>b
b=r

return a

def 1lcm(a, b):
u = a*b//gcd(a,b)
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return u

def sumdivisor(n):

while i*i <= n:

if n%i == 0:

s +=1
j=n//1
if i t=j:
s +=j
i+=1

return s

Chuong trinh c6 st dung modunle number.py.

from number import

print("Nhap hai so

a = int(input(“a

b

int(input("b

gcd, Lcm, sumdivisor
nguyen duong")

"))

"))

print("UCLN: ", gcd(a, b))
print("BCNN: ", Lcm(a, b))

n = int(input("n =

"))

print("Tong cac uoc cua n: ",sumdivisor(n))

Bai tap 3. Xdy dung mot package co tén 1a mypackage gom cac
modune geometry.py va number.py.

Bude 1. Tao mot thu muc c6 tén mypackage.

Buoc 2. Copy hai modunle geometry.py va number.py vao

trong thu muc mypackage.

Buée 3. Viét chuong trinh __init__.py va luu trong thu muc

mypackage.

from number import gcd, lcm, sumdivisor
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from geometry import Circle, Square

Nhu vdy mypackage chira ba t¢p geometry.py, number.py,
__init__ .py.

Chuong trinh c¢6 st dung mypackage
import sys
#Them duong dan den thu muc mypackage
sys.path.append("C:\MyPackage\mypackage")
import mypackage
#Tao doi tuong hinh vuong
sq = mypackage.Square(20)
print("Chu vi: ",sq.getPerimeter())
print("Dien tich: ",sq.getArea())
n = 100

print("Tong cac uoc cua n:
" ,mypackage .sumdivisor(n))

 Chu y

Pé sir dung cdu lénh from mypackage import * d@é nap tit
ca cdc ham, I6p, bién c6 trong mypackage, ta can sira tép
__init__.py nhw sau:

from number import gcd, lcm, sumdivisor

from geometry import Circle, Square

_all_ = ["gcd","lcm","sumdivisor"”, "Circle",

"Square"]
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CHU DE 20. MODUNLE QUEUE VA CAU TRUC DU LIEU HANG BOI, NGAN XEP,
HANG BOI UU TIEN

A. KIEN THUC CO BAN
1. Khai niém cau tric dit liéu hang dgi - queue

Hang doi (queue) 1a danh sach cac phan tir, trong d6 c6 hd tro
hai phép toan co ban: Phép thém mot phan tir vao danh sach (put)
duoc thue hién tai mot dau va phép léy ra mot phén tir khoi danh sach
(get) duoc thuc hién & dau con lai cia danh sach. Phép thém vao mot
phan tir va phép 1y ra mot phan tir theo cach trén con goi 1 nguyén 1y
vao trudc ra trude (First In First Out - FIFO).

[t L Sl

front rear

2. Khai niém cau tric di liéu ngian xép — stack

Ngan xép la mot danh sach cac phén tu, trong do cé hd tro hai
phép toan co ban: Phép thém mot phan tir vao danh sach (put) va
phép 14y ra mot phan tir khoi danh sach (get) duoc thuc hién tai mot
dau ctia danh sach. Phép thém mot phan tir vao danh sach va phép lay
ra mot phan tir khoi danh sach theo cach trén duge goi 1a nguyén Iy
vao sau ra trude (Last In First Out - LIFO).

I .
put\

Phan tir dugc thém vao sau cung duoc goi 14 phan tr & dinh danh
sach (top).
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3. Khéi niém cau trdc dif ligu hang dgi hai dau - deque

Hang doi hai dau (double ended queue - deque) 1a danh sach cac
phan ttr, trong d6 c6 hd tro hai phép toan co ban: Phép thém mot phan
tir vao danh sach va phép lay ra mot phan tir khoi danh sach. Hai phép
toan nay déu c6 thé duoc thuc hién tai hai diu cta danh sach.

I appendleft() append() I

I ol

popleft()

- Phép append(x) thém phan tir X vao dau bén phai ctia danh sach.

- Phép pop() lay phan tir & du bén phai ra khoi danh séach.

- Phép appendleft(x) thém phan tir x vao dau bén trai cua
danh séach.

- Phép popleft() lay phan tir & dau bén trai ra khoi danh sach.

4. Khai niém vé hang dgi uu tién

Hang doi wu tién (Priority queue) 1a danh sach cac phan tir, mdi
phan tir c¢6 thé so sanh dugc. Phan tir a ‘nhé hon’ phan tir b thi ta noi
phan tir a ¢6 d6 “wu tién’ (priority) nho hon phan tir b. Hang doi wu
tién hd tro hai phép toan co ban. Phép thém vao mot phan tir va phép
liy ra phan tir c6 d6 wu tién nho nhat. Hang doi wu tién thuong dugc
t6 chtrc theo cau tric heap, cac phép toan thém vao mot phan tir va lay
ra mot phan tir déu c6 do phirc tap thoi gian 1a O(log,n) voi n 1a sb
phan tir trong hang doi.

5. Modunle queue trong Python

Python cung cap modunle queue cho phép thuc hién cac cu trac
dir liéu hang doi, ngan xép va hang doi hai dau.
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a) CAu tric dir liéu hang doi - queue

Dé sir dung céu trac dit lidu hang doi trong modunle queue, ta
thue hién:

import sys
import os
import argparse
import queue
Ta ciing c6 thé viét trén mot dong;
import sys, os, argparse, queue
+ Khai bao bién kiéu dir liéu hang doi
<tén bién> = queue.Queue()
Néu han ché sb phén tu trong hang doi, ta khai bao:
<tén bién> = queue.Queue(<SH phan tir toi da>)
+ Thém mét phan tir vao hang doi
<tén bién>.put(<phan tir thém vao>)
+ LAy mdt phan tir ra khoi hang doi
<tén bién>.get ()
+ Ham kiém tra hang dei c6 rong
<tén bién>.empty ()
Ham tra vé True néu hang doi rong, nguoc lai tra vé False.
+ Ham kiém tra hang doi diy
<tén bién>.full()
Ham tra vé True néu hang doi dﬁy, nguoc lai tra vé False.
+ Ham ldy s6 phan tir trong hang doi
<tén bién>.qsize()
Ham tra vé s6 phan tir trong hang doi.
Vi du 1. Chuong trinh:
import sys, os, argparse, queue

my_queue = queue.Queue()
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my_queue.put(1)
my_queue.put(2)
my_queue.put("Python")

print("So phan tu trong hang doi:",
my_queue.qgsize())

print("Cac phan tu trong hang doi")
while not my_queue.empty():
X = my_queue.get()
print(x)
& Két qua:
So phan tu trong hang doi: 3
Cac phan tu trong hang doi
1
2
Python
Vi du 2. Chuong trinh:
import sys, os, argparse, queue

my_queue = queue.Queue(5) #So phan tu toi da =
5

for i in range(10):
if my_queue.full():
print("Hang doi da day")
break
else:
my_queue.put(i)
print("Cac phan tu trong hang doi")
while not my_queue.empty():
X = my_queue.get()
print(x)
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& Két qua:
Hang doi da day
Cac phan tu trong hang doi
0

A W N R

b) Cau tric dir liéu ngin xép - stack
+ Khai bao bién dir liéu kiéu ngin xép
<tén bién> = queue.LifoQueue()
<tén bién> = queue. LifoQueue (<Sb phan tir toi da>)
+ Cac ham véi kiéu dir liéu ngin xép
Kiéu dit liéu ngén Xép c6 cac ham tuong tu nhu kiéu dit liu hang doi.
Vi du 3. Chuong trinh
import sys, os, argparse, queue
my_stack = queue.LifoQueue()
my_stack.put(1)
my_stack.put(2)
my_stack.put("Python")

print("So phan tu trong ngan
xep:",my stack.qsize())

print("Cac phan tu:")

while not my_stack.empty():
x = my_stack.get()
print(x)
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& Két qua:
So phan tu trong ngan xep: 3
Cac phan tu:
Python
2
1
Vi du 4. Chuong trinh:
import sys, os, argparse, queue
my_stack = queue.LifoQueue(5)
for i in range(10):
if my_stack.full():
print("Ngan xep day!")
break
else:
my_stack.put(i)
print("So phan tu trong ngan
xep:",my_stack.gsize())
print("Cac phan tu:")
while not my_stack.empty():
x = my_stack.get()
print(x)
& Két qua:
Ngan xep day!
So phan tu trong ngan xep: 5
Cac phan tu:
4

3
2
1
0
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¢) Céu tric dit liéu hang doi hai diu - deque
+ Khai bao bién dit liéu kiéu hang doi hai dau
<tén bién> = queue.deque()
<tén bién> = queue.deque (<S4 phan tir toi da>)
+ Thém mot phan tir vao dau bén phai deque
<tén bién>.append(<Phan tir>)
+ Thém mot phan tir vao dau bén trai deque
<tén bién>.appendleft(<Phan tir>)
+ Lay mot phan tir & dau bén phai ciia deque
<tén bién>.pop ()
+ Lay mot phan tr & dAu bén trai ciia deque
<tén bién>.popleft()
Vi du 5. Chuong trinh:
import sys, os, argparse, queue
my _deque = queue.deque()
my_deque.append(1)
my_deque.append(2)
my_deque.append(3)
print(my_deque)
my_deque.appendleft("Them trai 1")
my_deque.appendleft("Them trai 2")
print(my_deque)
& Két qua:
deque([1, 2, 3])
deque(['Them trai 2', 'Them trai 1', 1, 2, 3])
Vi du 6. Chuong trinh:
import sys, os, argparse, queue

my deque = queue.deque()
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for i in range(10):
my deque.append(i)
print(my_deque)
print("Lay phan tu ben phai:",my_deque.pop())

print("Lay phan tu ben
trai:",my_deque.popleft())

print(my_deque)
& Két qua:
deque([0, 1, 2, 3, 4, 5, 6, 7, 8, 9])
Lay phan tu ben phai: 9
Lay phan tu ben trai: o
deque([1, 2, 3, 4, 5, 6, 7, 8])
+ Tao deque tir mot danh sach
<tén bién> = queue .deque([danh sach cac phan tir])
Vi du 7. Chuong trinh:
import sys, os, argparse, queue
my_deque = queue.deque([1, 2, 3,4])
print(my_deque)
& Két qua:
deque([1, 2, 3, 4])
+ Thém danh sach cac phan tir vao deque
<tén bién>.extend([danh sach cac phan tir])
Thém céac phan tir ciia [danh sach cac phan tir] vao bén phai cua
<ténbién>.
<tén bién>.extendleft([danh sach cac phan ti])

Thém cac phan tir ctia [danh sach cac phan tir] vao bén trai cua
<tén bién>.
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Vi du 8. Chuong trinh:
import sys, os, argparse, queue
my_deque = queue.deque([1, 2, 3, 4])
my_deque.extend([ 'phai', 'phai'])
my_deque.extendleft(['trai', 'trai'])
print(my_deque)
& Két qua:
deque(['trai', 'trai', 1, 2, 3, 4, 'phai', 'phai'l])
& Xoa tit ca cac phan tir thudc deque
<tén bién>.clear()
+ Dao nguoc cac phan tir trong deque
<tén bién>.reverse()
Vidu 9. Chuong trinh:
import sys, os, argparse, queue
my_deque = queue.deque([1, 2, 3, 4])
print("deque ban dau:",my_deque)
my_deque.reverse()
print("deque dao nguoc:", my_deque)
my_deque.clear()
print("deque sau khi xoa:", my_deque)
& Két qua:
deque ban dau: deque([1, 2, 3, 4])
deque dao nguoc: deque([4, 3, 2, 1])
deque sau khi xoa: deque([])
+ Su giong nhau giira deque va list

Tir cac cau 1énh print(my_deque) ta co thiy rang, deque c6
nhiéu diém gidng list. Deque duoc t6 chirc dudi dang mot list co hd
trg mot s6 phép toan nhu trén. Cac phan tir trong deque duoc danh chi
s tr 0, 1, .. (tir trai sang phai).
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Deque khong hd trg phép toan kiém tra rong, nhung ta c6 thé biét
deque rong bang cach tinh s6 phan tir thong qua ham len().

Do viy phan tir bén trai cia my deque 1a my deque[0] va phin
tir bén phai cia my deque[len(my_ deque) - 1].

Vi du 10. Chuong trinh:

import sys, os, argparse, queue

my_deque = queue.deque([1, 2, 3, 4])

n = Len(my_deque)

print("So phan tu:", n)

print("Cac phan tu:")

for x in my_deque:

print(x, end = ' ')
print()
for i in range(n):
print(my_deque[i], end = ' ")

& Két qua:

So phan tu: 4

Cac phan tu:

1234

1234
d) Céu tric dir liéu hang doi wu tién
+ Khai bao bién kiéu dit liéu hang doi vu tién
<tén bién> = queue.PriorityQueue()
<tén bién> = queue.PriorityQueue([S6 phan tir toi da])
+ Thém mot phan tir vao hang doi wu tién
<tén bién>.put (x)
+ LAy mot phan tir ra khoi hang doi wu tién

<tén bién>.get ()
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+ Ham kiém tra hang doi wu tién rong
<tén bién>.empty ()
Ham tra vé True néu hang doi rong, nguoc lai tra vé False.
+ Ham kiém tra hang doi wu tién day
<tén bién>.full()
HénluévéTkuenéuhéngdqidﬁy,nguoclai&évéFabe.
+ Ham ldy s6 phan tir trong hang doi
<tén bién>.qsize()
Vi du 11. Chuong trinh:
import sys, os, argparse, queue
my_priority = queue.PriorityQueue()
my_priority.put(10)
my priority.put(1)
my_priority.put(100)
while not my_priority.empty():
print(my_priority.get())
& Két qua:
1
10
100
Vi du 12. Chuong trinh:
import sys, os, argparse, queue
my _priority = queue.PriorityQueue()
my_priority.put((10, 'Toan'))
my priority.put((9, 'Tin'))
my priority.put((10, 'Ly'))
while not my_priority.empty():
print(my_priority.get())
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& Két qua:
(9, 'Tin")
(10, 'Ly")
(10, 'Toan')

Vi du 13. Chuong trinh
import sys, os, argparse, queue
my_priority = queue.PriorityQueue(5)
for i in range(10, 0, -1):
if my_priority.full():
print("my_priority is full.")
break
else:
my_priority.put(i)
print("So phan tu:", my_priority.qsize())
while not my_priority.empty():
print(my_priority.get())
& Két qua:
my_priority is full.
So phan tu: 5
6
7
8
9
10
% Hang doi wu tién cia diy cac doi twong
Céc phan tir trong hang doi uvu tién c6 thé 1a cac dbi twong 16p
(class). Tuy nhién, cac ddi twong 16p nay can duoc dinh nghia phép so
sanh gitra chung.
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Vi du 14. Xay dung 16p dbi trong diém gém hai thudc tinh x, y.
Ta noi diém A ¢6 d0 uu tién nhd hon diém B néu:

Hodac Ax+A.y>B.x+B.y

Hoac Ax+A.y=Bx+B.yvaAx>B.X

Pua vao hang doi uu ti€én mdt s6 doi tugng va sau do dua cac doi
tugng dugc bd vao ra khdi hang doi.

Chwong trinh
import sys, os, argparse, queue
class point():
def _init_ (self, x, y):

self.x

X
self.y =y
def 1t (self, other):
if self.x + self.y > other.x + other.y:
return True
if self.x + self.y == other.x + other.y:
return self.x > self.y
def Print(self):
print((self.x, self.y))
my priority = queue.PriorityQueue()
my_priority.put(point(8,10))
my priority.put(point(10,8))
my_priority.put(point(10,10))
my priority.put(point(11,2))
while not my_priority.empty():
X = my_priority.get()
X.Print()
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& Két qua:
(10, 10)
(10, 8)
(8, 10)
(11, 2)

B. BAI TAP ON LUYEN

Bai tap 1. Tim s

Cho k chir s6 khdc nhau ay, ay,..,ax_, va hai sé nguyén dwong
My, M,. Hay su dung cdc chir so trong k chir so trén dé ghép (tao)
thanh so6 X thoa man:

o X chia hét cho M,

oX< M,

0 X la s6 nhé nhat c6 thé.

Mot chit s6 ¢é thé duwoc sir dung nhiéu lan dé tao nén sé X. Trong
truong hop khong co X thoa man, chwong trinh dwa ra thong bao
“Khong co X"

Vi du: Cho 3 chir s6 1, 2, 3; M1 = 6, My = 100. S6 X ghép duoc
la: 12.

Bai tap 2. Ma di tuan nhanh nhat

Cho ldi 6 vudng gom m dong va n cét. Cdc dong dwoc danh chi
so twr 0 dén m - 1 (tw trén xuong duoi), cac cot danh chi so twr 0 déen
n—- 1 (tw trdi sang phdi). Nhu vay luwoi gom m X n 6 vuong nho. O
vuong o dong i, cot j dwoc goi la 6 (i, ). Ban dau co mot quan ma dat
tai 0 (x, y), can di chuyén quan ma den o6 (u, v) voi so lan di chuyén la
it nhat.
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Cach di chuyén cia qudan md la: Tai 6 (i,)), qudn md cé thé di
chuyén dén mot rong 86 (i—1,j—2), (i—1,j + 2), (i+1,j—2), (i+1, j+2),
(i-2,j-1),(i—-2j+1), (+2j—1), (i+2 j+1), hinh vé. Tt nhién,
cdc 0 nay khong dwoc ra ngoai luoi.

Viét chicong trinh nhdp m,m, x,y,u,v véim,n < 1000,0 < x,u < m;
0 <y,v <n. Hay tinh s6 lan di chuyén it nhat dé dwa qudn ma tir 6
(x,y) dén 6 (u,v). Néu khéng thé di chuyén dwoc thi théng bdo
‘Khong di chuyen duoc !’

Bai tip 3. Chudi ngoic dung

Cho chudi ki tw gém hai logi ki tir “(* va ‘). Chudi ngodc dung
dwoc dinh nghia:

- Chudi rong la mét chuéi ngodc ding.

- Néu A la chudi ding thi chudi tao thanh khi thém ‘(* vdo bén
trai, thém ki tw *) " vao bén phdi thi ta dwoc chudi ngodc ding. Tirc la
Chudi (A) la chudi ngodc diing.

- Néu A, B la hai chudi ngodc ding thi chudi ghép AB la chudi
ngodc dung.

Vi du: Cac chudi: (), ()()(), (()()) la cic chudi ngodc
diing. Cac chuoi ((), ()()) khéng phdi la chudi ngodc ding.

Viét chwong trinh nhdp vao mét chudi gom cac ki tw “(*va *)".
Kiém tra xem c6 phdi la chudi ngodc ding hay khéng?

Bai tap 4. Bac cua chudi ngoic dung

Cho St la mét chudi ngodc dung, bdc cua chudi St duwoe ki hiéu la
deg(St). Bic ciia mét chudi dwege dinh nghia:

- Chudi réng ¢6 bdc la 0.

- A la chudi ngodc ding, goi C la chudi (A). Khi dé deg(C) =
deg(A) + 1.

- A, B la hai chudi ngodc ding, goi C la chudi AB. Khi d6 deg(C)
= max(deg(A), deg(B)).

Vidu:A = ()()(()),deg(A)=2; B = ((()())), deg(B)=3.

Viét chirong trinh nhdp vao mét chudi ngodc diing. Tinh bdc ciia
ngodc nhdp vao.
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Bai tip 5. Xoa k chif s6

Cho s6 tir nhién X c6 n (n < 10%) chir s6. Hay tim cach xéa di k
chit s6 (k < n) ciia X dé cdc chit so con lai (van giik nguyén thir tir)
tao thanh sé l6n nhat.

Vidu: X = 192637, k = 3. Ta xéa 3 chit so: 1, 2, 3 dé tao thanh

$6 967 la s6 16m nhdt 6 thé.

Bai tap 6. Gia tri 1on nhét trong doan gom k sb hang lién tiép cua
day s6

Cho day 56 nguyén go”‘m nsé hang: ao, ay, .., 8n-1 vd 56 k < n. Hay
fim gid tri I6n nhdt ciia cac doan gom k sé hang lién tiép.

do, a1, .., dk-1,
di, a, .., d;
aﬂ-kl ey an-l

Vidu,day: 1, 2, 3, 2, 5, k= 3. Ta co:
Gid tri I6n nhat cia day: [1,2,3] 1a 3; [2, 3, 2] la 3; [3, 2, 5] la 5.
Bai tip 7. Tro choi Bo vao - Lay ra
Tro choi Bo vao - Lofy ra dwoc thwe hién trén cdc con sé nhw sau:
‘ Cho tgip S‘ g5m n NQuyén So, Si, .., Sn-1. Tro choi dwoc thuc hién k
lan, moi lan gom 2 buoc:
Buée 1: Ldy ra s6 nhé nhat khéi tap S, ta goi la x.
Bu6e 2: Thém vao tdp S s6 ¢é gid tri bang 2x.
Nhue vay, sau méi lan choi, tdp S luén c6 n so.
Yéu cau: Hay in ra cac 6 x duwgc Id'y ra (theo tuan ty ciia leot choi).
Bai tap 8. Truy van trung vi
£ Khai niém trung vi ciia mot day
Xét diy gom 1é s6 hang ao, 8y, .., 81, Vi n la sé 1é. Sap xép day
theo thit tur ting dan (hodc giam dan). Phan tir ¢6 chi sé g dwoc goi
la phan tir trung vi ‘cda day. Vi a’u,‘ day: 1, 3, 2, 6, 8 sdp xép day thi
co: 1, 2, 3, 6, 8. Phan twr trung vi bang 3.
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& Truy vdn trung vi
‘ C}io c{&y{l ban dau g(;m mot s6 hang ao. Tién hanh thuc hién n
lan, moi lan gom:
Buée 1: Thém day A vao hai sé hang x va y.
Buée 2: Tim phan tir trung vi ciia déy A.
Viét chuwong trinh thuc hién n lan trén.
Vidu:n=3,A=][1].
Lan I1: Thém 2, 3, A=[1, 2, 3], trung vi la 2.

Lan 2: Thém 1, -1, A=11,2,3,1,-1], sap xép A=[-1, 1, 1, 2, 3],
trung vi la 1.

Lan 3: Thém 9,9, A=[-1,1,1,2,3,9, 9], trung vi la 2.

C. THUAT TOAN VA HUGNG DAN GIAl

Bai tap 1. Tim s

Y twéng thuit toan

Ta sép xép k chit sb ag, aq,-.,ak_q1 theo thlr ty tang dan d@é duoc
<a; <. <aki.

Nhan thay néu ag = 0 thi X =0 14 s6 can tim.

Ta xét truong hop ag > 0.

f?é tim X nho nhat, ta s& lan lugt xét tap cac sdco 1 chit s0, c6 2
chir s(),q Tron‘g moi tap cd cung soO chit so, ta s§ x€t cac sO tu nho qén
16n. Dé,lém diéu nay, s€ st dung hang doi dé€ lan luot tao ra cac so tur
k chir s6 da cho.

Vi du: Cho 2 chit s6: 1, 3, cac sb 1an lugt duoc tao ra:

Lop 1 chirs6: 1, 3.

Lop 2 chir sb: 11, 13, 31, 33.

L6p 3 chirsé: 111, 113, 131, 133, 311, 313, 331, 333.

Céac sb dugc tao ra theo thu tu tang dan, mdi 1an tao ra mot sb,
kiém tra xem néu sb d6 chia hét cho M; thi s6 d6 chinh 1a X can tim.
Trong qua trinh tao s6, gap s6 16n hon M; thi s€ két thuc.
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Sir dung hang dei dé tao sb:

Budre 1. (Khoi tao). Cho k chit s6 vao hang doi (16p ¢6 1 chit sd)

<« <«
get() 1 3 put()

Buwdérc 2. (Lap). L'Qiy ra hang dogi = Tao s6 > B6 vao hang doi.

3
1 =get()
Tao sb: 11,13
put(11), put(13)
3 11 13
11 13
3 =get()

Tao s6: 31, 33
Put(31), put(33)

11 13 31 33

Nhu vay ta da tao ra dugc tat ca céac s6 ¢6 2 chir sd (16p 2 chix s0).
Lop c6 3 chiv s6 duoc thuc hién tuong tu.

Thao tac tao ra sO mdi duoc thuc hién:

u = get(), k s6 méi dugce tao thanh: u x 10 + ap; u X 10 + a;; .. ;
u X 10 + ay.1.

Chuwong trinh
import sys, os, argparse, queue
my_queue = queue.Queue()

k = int(input("Nhap so chu so:"))
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M1 = int(input("Nhap M1:"))

M2 = int(input("Nhap M2:"))

print("Nhap",k,"chu so khac nhau:")
a = [int(input()) for i in range(k)]
a.sort()
if a[@] == o:
X =20
print("So can tim:",X)
exit(0)
for x in a:
my_queue.put(x)
while not my queue.empty():
X = my_queue.get()
if x % M1 == @ and x <= M2:
X =X
print("So can tim:",X)
exit(0)
for t in a:
u = x*10 + t;
if u <= M2:
my_queue.put(u)
print("Khong co X")
Bai tap 2. Ma di tuan nhanh nhat
Y twéng thuit toan
Ta sé& lan luot duyét theo s bude di chuyén quan ma.

+ Tap cac 6 sau 0 budc di chuyén: So = {(X, ¥)}. Néu (u, v) € S,
thi sau 0 budc di chuyén thi dén duoc (u, v).
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+ Tép cac 6 dén duoc sau it nhat 1 bude di chuyén: S = {(x -1, y - 2),
x=1,y+2), (x+tl,y—-2), (x+1, y+2), x -2,y —-1), x -2,y + 1),
(X + 27 y - 1)1 (X+27 y+l) }

Néu (u, v) € S; thi sau it nhat 1 budc di chuyén thi dén duoc (u, v).
Nguoc lai, sau 1 budc khong thé dén duoc 6 (u, v).

+ Tu cac 6 thudc Sy, ta tao dugc cac tap S, gém cac 6 dén duge
sau it nhat 2 budc di chuyén.

Néu (u, v) € S, thi sau 2 budc di chuyén thi dén duoc (u, v).
Nguoc lai, sau 2 budc khong thé dén duge 6 (u, v). Va ta tiép tuc xay
dung tap Sz gdm céc dinh dén duoc sau it nhét 3 budc.

Goi Sk 13 tap cac 6 co thé di chuyén dén dugc sau it nhat k budc.
Ung véi mdi k, kiém tra (u, v) € S;? Néu thudc, ta co két qua 1a can it
nhét k bude dé di chuyén dén 6 (u, v), nguoc lai, tiép tuc xay dung Sgs1.
Néu tap Sk+1 12 rong thi két luan khong co cach di chuyén dén 6 (u, v).

So d6 m6 rong cac tap: Sp > S; = S, = - > Sk = Skaq -
Sir dung danh sach hing:

drow = [-1, -1, 1, 1, -2,-2, 2, 2]

dcol = [-2, 2,-2, 2, -1, 1, -1, 1]
Khidotrd (i, j),ta dén duogc 8 o:

for t in range(8):

(i+drow[t], j+dcol[t])

Sir dung hang doi dé mé rong cac tap:
Buwdéc 1. (Khoi tao) Cho 6 (x, y) vao hang doi (So)

<« <«
get() (xy) put()

Budre 2. (Lap). Ly ra hang doi = Tir 6 l4y ra, di chuyén dén cac
6 chua dén 2 Bo vao hang doi.

(x,y) = get()
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Tu 6 (X’ y)ﬁ dén cac 0 (X_li y_z)l (X_la y+2)! (X+1a y_2)a (X+1a
y+2), (X2, y-1), (X2, y+1), (x+2, y-1), (x+2, y+1).

Néu (u, v) thudc tap cac 6 nay, ta co6 101 gidi, ngugc lai put() vao
hang doi va lap lai.

put()

(x-1y-2)| (x-1,y+2) |(x+1,y-2)| (x+1,y+2) [(x-2,y-1)|(x-2,y+1)| (X+2, y-1) |(x+2,y+1)

Dé luu s6 budce di chuyén it nhat tir 6 (x, y) dén mot 6 (i, j), ta sir
dung danh sach hai chiéu d[i][j]. Nhu vay d[x][y] = 0 va két qua 1a
d[u][v]. Ta ciing sir dung d[i][j] dé biét thong tin da dén 6 (i, j) hay
chua trong qua trinh x4y dung cac tp So, S1, S, ... Néu d[i][j] =0 va
(i,j) ! = (x, y) thi c6 nghia chua dén 6 (i, j), nguoc lai 13 da dén 6 (i, ).

Chwong trinh
import sys, os, argparse, queue
my_queue = queue.Queue()
def Inboard(i, j):
if @ <=1 <mand @ <= j < n:
return True
else:
return False
m = int(input("Nhap so m <= 1000:"))
n = int(input("Nhap so n <= 1000:"))

x = int(input("Nhap x:"))
y = int(input("Nhap y:"))
u = int(input("Nhap u:"))
v = int(input("Nhap v:"))

if (X) y) == (UJ V):
print("Khong can di chuyen!")

exit(9)
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drow = [-1, -1, 1, 1, -2,-2, 2, 2]
dcol = [-2, 2,-2, 2, -1, 1, -1, 1]
d = [[0 for i in range(n)] for j in range(m)]
my_queue.put((x, y))
while not my_queue.empty() and d[u][v] == @:
(xt, yt) = my_queue.get()
for t in range(8):

i

xt + drow[t]

j = yt + dcol[t]

if not Inboard(i, j): continue
if (i, j) !'= (x, y) and d[i][]j] == ©:
d[i][3] = d[xt][yt] + 1
my_queue.put((i,j))
if d[u][v] == e:
print("Khong di chuyen duoc.")
else:
print("So buoc di chuyen it nhat:",d[u][Vv])
Bai tip 3. Chudi ngoic dung
Y twéng thuit toan
Ta nhén thay, trong mot chudi ngodc dung, mdi ki tu dong ©)’ déu
tuong ung véi mot ki ty mé )’ duy nhat.

S S SR

Hon nira, vi mdi ngodc dong s& trong tng voi mot ngodc md ké
trai nhat ma chua twong tng véi ngodc dong nao. Piéu nay goi ¥ cho
ta st dung cdu tric dir liéu ngan xép dé ghép cap ‘dong’ — ‘mé’. Néu
trong qué trinh ghép, néu c6 mot ki ty dong )’ hodc ‘(‘ khong duoc
ghép thi chudi khong phai 1a chudi ngoic dung.
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Dé thyuc hién viée ghép cap ‘dong’” — ‘md’, ta lan duyét cac ki tu
cua chudi tir trai sang phai.

o Gip ngodc mé “(’ thi dua vao ngin xép.

o Gap ngoac dong “)’:

- Néu ngin xép rong thi két luan khong phai chudi ngodc ding.

- Néu ngin xép khéc rong, thi léy phﬁn tr & dinh ngan xép.

(
¢
ﬂ

mm

Chuong trinh
import sys, os, argparse, queue
my_stack = queue.LifoQueue()
str = input("Nhap chuoi de kiem tra: ")
for x in str:
if x == "(':
my_stack.put(x)
else:
if my_stack.empty():
print("Khong phai chuoi ngoac dung")
exit(0)
else:
my stack.get()
if my_stack.empty():
print("La chuoi ngoac dung")
else:

print("Khong phai chuoi ngoac dung")
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Bai tap 4. Bic cua chudi ngoic diing

Y twéng thuit toan

Tanhénthéybaccﬁachuéingoécdﬁnglésékinrngoécnuﬁnén
trong ngin xép khi dat gia tri 16n nhét (lac trong ngan xép c6 nhidu
ngodc mé nhat).

Vi du:

put()]{[put() | |l9et0)
lget ] [put()] |get( |

S6 ngodc mo trongnganxép:1 0 1 2 1 0
Nhu vay, bac cia chudi ngodc dang trén bang 2.
Chuong trinh
import sys, os, argparse, queue
my_stack = queue.LifoQueue()

str = input("Nhap chuoi ngoac dung: ")

deg = 0
for x in str:
if x == "(":
my_stack.put(x)
deg = max(deg, my stack.gsize())
else:
my_stack.get()
print("Bac cua chuoi bang:",deg)
Bai tap 5. Xoa k chir sb
Y twéng thuit toan

Ta viét X duéi dang ciu tao s6 X = @ga;ay.. a,-_1, (ap > 0).
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Nhan thdy, sb tao thanh sau khi x6a c¢6 n - k chir s6 (khong doi khi
cho n va k). Do vdy, chit s6 bén trai cang 16n thi dwoc gia trj cang 16n.

Dé duogc sd 16n nhit, ta xét cac chir sd tir trai sang phai, néu gip
mot s6 nho hon sb ké sau thi x6a s6 d6. Lai tiép tuc thyuc hién nhu vay
dén luc:

- Hodc da x6a du k chit s6, khi d6 cac chit sé con lai tao thanh sd
16n nhét;

- Hodc khong c6 chix s6 bén trai lai nhé hon bén phai, tuc 1a cac
chir s& (tir trai sang phai) s& giam dan, lic nay ta s& x6a cac sd & cudi
bén phai cho du k chit sb.

Vidu 1. X =15364, k= 3.

Lan x6a 1: X =15364,tacé 1 <5, x06a 1, X = 5364.

Lan x6a 2: X = 5364 , ta c6 3 <6, x6a 3, X = 564.

Lan x6a 3: X =564, ta c6 5 <6, x6a 5, X = 64.

Vay s6 16n nhat dat dugc sau khi x6a 3 chit s6 1a 64.

Vidu 2. X =2876554, k = 3.

Lan x6a 1: X = 2876554, ta c6 2 < 8, x6a 2, X = 876554.

Ta c6 cac chir s6 cua X déu giam dan, do vdy s& x6a 2 chit sb
cudi bén phai dé duogc sb 16n nhat 8765.

+ Danh gia va cai tién thoi gian tinh toan:

Ta nhan thay, véi cach tiép can & trén, mdi 1an x0a, lai phai thuc
hién tim kiém va so sanh cac ki tu tir trai qua phai. Diéu nay lam ting
thoi gian tinh toan véi s6 phép tinh so sanh khoang n x k.

C6 thé cai tién diéu nay voi nhan xét:

Gia st ta x6a chir s6 a; tirc 1a a; > a, =..2 a; < ;4. Sau khi
x6a a; xong, dé tim chit s§ x6a tiép theo, ta bt dau tir chit sb a;_, va
so sanh véi chit s6 ké phai ciia nd. Ta c6 thé sir dung LifoQueue()
hodc deque() dé thuc hién diéu nay.
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Chuwong trinh 1 — Str dung LifoQueue
import sys, os, argparse, queue

my stack = queue.LifoQueue()

X = input("Nhap so: ")

k = int(input("Nhap k: "))
n = len(X)

i =kil=20

while i < n:
if my_stack.empty() or k1l ==
my_stack.put(X[i])
i +=1
else:

top = my_stack.get()

if top < X[i]: #Xoa top
ki +=1
else:

my_stack.put(top)
my_stack.put(X[i])
i+=1
while k1 < k:
my_stack.get()
ki +=1
kg = "'
while not my_stack.empty():
x = my_stack.get()
kg = x + kq

print("So lon nhat sau khi xoa:",kq)
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Chuwong trinh 2 — Sir dung deque
import sys, os, argparse, queue

my_deque = queue.deque()

X = input("Nhap so: ")

k = int(input("Nhap k: "))
n = len(X)

i =kil=20

while i < n:
if len(my_deque) == 0 or k1 ==
my_deque.append(X[i])
i +=1
else:

top = my_deque.pop()

if top < X[1i]: #Xoa top
ki += 1
else:

my_deque.append(top)
my_deque.append(X[i])
i+=1
while k1 < k:
my_deque.pop()
ki +=1
print("So lon nhat sau khi xoa:")
while len(my_deque) > 0:
x = my_deque.popleft()

print(x,end = '")
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Bai tip 6. Gia tri 16n nhét trong doan gdm k s6 hang lién tiép ciia
day so

Y twéng thuit toan

& Thudt todn 1 - Duyét tuan ty:

Ta c6 thé xét timg doan g?)m k sb ha%ng lién tiép, voi mdi doan
nhu vay, ta s€ tim gia tri lon nhat cua céc so hang trong doan do.

Chuong trinh 1

n = int(input("Nhap n

"))

II))
print("Nhap",n,"phan tu:")

k = int(input("Nhap k

a = [int(input()) for i in range(n)]
for i in range(n-k+1):
print(max(a[i:i+k]))
% Nhin xét
, Pythqn cho phép viét chu’o:ng trinh trén that ngin gon va dep. Dé
lay day gom k so hang lién tiép Ay g1y -or Qg1 ta thuc hién cau
1énh afi:i + k]. B¢ tim gia tri 16n nhat cia day nay, ta thuc hién cau
1énh max(ali:i + k]).
O day ta dé cap dén thoi gian tinh toan (s6 phép tinh can thuc hién).
’ Phép toan rr}ax(a[i: i+ k]) dgqc thuc hiép bang cach duyét tuan tyr
k so trong day dé tim gia tri 16n nhat. Do vay so phép tinh cho thuat toan
trén khoang (n — k) X k. Thuat toan s€ thuc hién rat cham khi n va k 1on.
£ Thudt todn 2 — Sir dung deque:
Th’uat toan sau tdt hon rat nhiéu so véi thuét toan 1. Thuét toan sir
dung cau trac dir liéu deque nhu sau:
Xét ddy gom 8 s6 hang: 10, 12,3, 2, 6,5, 4, 3, k = 3;
Duyét lan luot cac sb hang cua diy tir ag dén an.1, dua chung vao
deque nhu sau:

10 (12 |3 |2 |6 |5 |4 |3

Ay | a1 | ay | a3 | as | as | ag | a;
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Xét k s6 hang dau tién:
Xét ag = 10 — append(10)

10

Xét a; = 12 - Lay 10 ra khoi deque ( pop() ) vi 12 > 10; —
append(12)

12

Xéta, =3, » 12 >3 — append(3)

12 | 3

Nhu vay, gia tri 16n nhit cta [ao, a1, 2] b?lng 12.
Xétaz =2, > 3>2 - append(2)

12 |13 |2

Gia tri 16n nhét cua [a;, ay, as] bang 12.

Xétas=6—2<6-pop(); 6 >3 - pop(); 12> 6 — append(6).

12 | 6

Ma do 12 = a; khong thudc day [az, a3, as] nén léy 12 ra khoi
deque.

6
Gi4 tri 16n nhit cua diy [a,, as, as] 1 6.
Xétas=5 - 6>5 — append(5)
6 |5
Gi4 tri 16n nhit cua day [as, as, as] 12 6.
Xétag =4 - 5> 4 — append(4)
6 |5 |4

Gi4 tri 16n nhit cua diy [as, as, ag] 12 6.

Xét ay =3 =4 > 3 — append(3)
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Ma do 6 = a4 khong thudc day [as, as, a7 | nén léy 6 ra khoi deque.

5 14 |3

Gi4 tri 16n nhit cua diy [as, ag, a7 ] 12 5.

Nhu vy, cac phan tir trong deque ludn giam dan. Mdi khi xét
phan tir a;, néu phan tir bén phai nho hon a; thi ta 1y ra cho dén khi a;
nho hon phan tir bén phai (hodc cho dén khi deque rdng), sau d6
append(a;). Tiép theo, néu phan tir & bén trai deque khong thudc diy
[@i-k+1, --, &] thi popleft().

Chuong trinh 2

import sys, os, argparse, queue
my_deque = queue.deque()
n

k

int(input("Nhap n = "))

II))
print("Nhap",n,"phan tu:")

int(input("Nhap k

a = [int(input()) for i in range(n)]
for i in range(k):
while len(my_deque) > 0:
x = my_deque.pop()
if x[1] > a[i]:
my_deque.append(x)
break;
my_deque.append((i,a[i]))
print(my_deque[0][1])
for i in range(k, n):
while len(my_deque) > 0:
x = my_deque.pop()
if x[1] > a[i]:
my_deque.append(x)

break;
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my deque.append((i,a[i]))
while my_deque[@][0] <= i - k:
my deque.popleft()
print(my_deque[0][1])
Bai tap 7. Tro choi “B6 vao - Liy ra”
Y twéng thuit toin
Pay 1 bai toan ¢ sy thay ddi dir liéu sau mdi lan thuc hién (tap
s0 S thay d6i), do vay, can st dung cau truc dir liéu hang doi uu tién
dé moi lan lay phan tr ra, thém phan tir vao dugc thuyc hién nhanh
chong.
- B6 so, S1, -+, Sn-1 vao mot PriorityQueue.
- Thyec hién lip k 1an, mdi lan gdm:
o X = PriorityQueue.get()
o PriorityQueue.put(2*x)
Chwong trinh
import sys, os, argparse, queue
my_PriorityQueue = queue.PriorityQueue()
n = int(input("Nhap n = "))

k = int(input("Nhap k = "))

print("Nhap",n,"so:")
s = [int(input()) for i in range(n)]
for x in s:
my PriorityQueue.put(x)
for i in range(k):
x = my_PriorityQueue.get()
print(x)
my_PriorityQueue.put(2*x)
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Bai tip 8. Truy van trung vi

Y twéng thuit toan

Str dung hai hang doi uu tién, hang doi:

MinPriorityQueue, mdi lan iy ra s& 1y phan tir nh6 nhit.

MaxPriorityQueue, mdi lan 1ay ra s& ldy phan tir 16n nhét.

Tai lan thir i ta c¢6 2i + 1 s, gia sir dd sap xép tang thanh day a,
ai, .., A2j+1.

Boi+1sbag, ay, .., a vao MaxPriorityQueue va bo i $O Qju1, .., Qi+ 1
vao MinPriorityQueue.

Nhu vay trung vi s€ 1a a; va 1a MaxPriorityQueue.get().
Ban dau MaxPriorityQueue.put(ag) va MinPriorityQueue rong.

Tai lan tht i, khi thém hai s6 x,y, trong 4 sb x, Yy, @j va aj+1 s€ O
hai s nho hon dugc dwa vao MaxPriorityQueue va hai s6 16n hon
duogc dua vao MinPriorityQueue.

Sau khi thém x, y: Trung vi s& bang MaxPriorityQueue.get().

Pé thuc hién MaxPriorityQueue, ta doi diu cac phan tir trong
hang doi ltic thém vao, khi 14y ra, s& d6i dau lai.

Chuong trinh
import sys, os, argparse, queue

MinPriorityQueue

queue.PriorityQueue()

MaxPriorityQueue = queue.PriorityQueue()
a_0 = int(input("Nhap a_ @ = "))
MaxPriorityQueue.put(-a_o)
n = int(input("Nhap so lan thuc hien: "))
a_i = -MaxPriorityQueue.get()
for i in range(1, n+l):

x = int(input("x = "))

y = int(input("y = "))



Chudng 3. Mot sd chui dé Python nang cao 309

MinPriorityQueue.put(x)
MinPriorityQueue.put(y)
MinPriorityQueue.put(a_i)

u = MinPriorityQueue.get()

v = MinPriorityQueue.get()
MaxPriorityQueue.put(-u)
MaxPriorityQueue.put(-v)

a_i = -MaxPriorityQueue.get()

print("Trung vi lan",i,"bang",a_i)
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CHU BE 21. XU LY NGOAI LE - EXCEPTIONS

A. KIEN THUC CO BAN

Nhitng 16i sinh ra trong qua trinh thyc hién chuong trinh duoc goi
la ngoai 1é (exceptions). Ngoai 1€ thuong xay ra trong nhirng truong
hop dic biét vé dir liéu hodc diéu kién gi d6 ma trong qua trinh thiét
ké thuat toan hay viét chuong trinh, nguoi lap trinh chua luong hét
duoc. Khi gip 16i nay, thuong chuong trinh s& dimg ngay lap tirc.
Diéu nay co thé dan dén hé théng khong nhan duoc két qua nhu mong
doi hodc rdi loan hé thdng. Python ciing gidng nhu nhidu ngdn ngit lap
trinh khac, cho phép xir 1y nhiing trudng hop nhu vy néu xay ra.

1. Cau lénh try ... except
Cu phép
try:
<Khéi 1lénh 1>
except:
<Kh6i 1lénh 2>
Y nghia thue hién

Thuc hién <Khoi 1énh 1>, Néu trong qua trinh thuc hién <Khbi
1énh 1>, c6 phat sinh 13i thi <Khdi 1énh 2> s& thyuc hién.

Vi du 1. Chuong trinh:

a =10
b=2
try:

c = a/b

print("Thuong a/b: ",c)
except:
print("Gap loi chia 0")

print("Chuong trinh da ket thuc")
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& Két qua:

Thuong a/b: 5.0

Chuong trinh da ket thuc
Vi du 2. Chuong trinh:

a =10
b=20
try:

c =a/b

print("Thuong a/b: ",c)
except:
print("Gap loi chia @")
print("Chuong trinh da ket thuc")
& Két qua:
Gap loi chia ©
Chuong trinh da ket thuc
% Nhin xét
Ta nhdn thdy, trong chwong trinh 2, khi b = 0, cdu lénh a/b sé
gap loi, luc nay cau lénh print("Gap loi chia ©") duwoc thuc hién.
Diéu quan trong nita la chuong trinh dwoc thuc hién day du, khong
ket thuc khi gap 1oi.
Con néu thyc hién chuwong trinh:
a = 10
b=20
c =a/b
print("Thuong a/b: ",c)
print("Chuong trinh da ket thuc")

Thi chuong trinh sé dung lai va két thic khi thuc hién dén cdu
lénh ¢ = a/b.
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2. Cau lénh try ... except ... else
Cu phap
try:
<Khéi 1énh 1>
except:
<Khéi 1énh 2>
else:
<Kh6éi 1lénh 3>
Y nghia thue hi¢n
Thuc hién <Khoi 1énh 1>, Néu trong qua trinh thyc hién <Khoi

1énh 1>, ¢6 phat sinh 15i thi <Khdi 1énh 2> s& thyc hién. Néu <Khoi
1énh 1> khong phat sinh 13i thi <Khdi 1énh 3> s& thuc hién.

Vi du 3. Chuong trinh
a =10
b=2
try:
c =a/b
except:
print("Gap loi chia @")
else:
print("Thuong a/b: ",c)
print("Chuong trinh da ket thuc")
& Két qua:
Thuong a/b: 5.0
Chuong trinh da ket thuc
Vi du 4. Chuong trinh:
a =10
b=20
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try:
c =a/b
except:
print("Gap loi chia 0")
else:
print("Thuong a/b: ",c)
print("Chuong trinh da ket thuc")
& Két qua:
Gap loi chia ©
Chuong trinh da ket thuc

3. Cau lénh try ... except ... else ... finally,
Cu phap
try:
<Kh6i 1lénh 1>
except:
<Kh6éi 1lénh 2>
else:
<Kh&i lénh 3>
finally:
<Kh6i 1lénh 4>
Y nghia thue hién

Khi thuc hién cac khoi 1énh trén, <Khéi 1énh 4> luon duogc
thue hién.

Vi du 5. Chuong trinh:
a =10
b=2



314 DUGNG VAO LAP TRINH PYTHON

try:
c =a/b
except:
print("Gap loi chia @")
else:
print("Thuong a/b: ",c)
finally:
print("Khoi lenh try ... finally da thuc hien")
print("Chuong trinh da ket thuc")
& Két qua:
Thuong a/b: 5.0
Khoi lenh try ... finally da thuc hien
Chuong trinh da ket thuc

4. Cac I6p exceptions

O trén, ta moi dé cap dén 16i chia 0, ZeroDivisionError. Ngoai
ra, con nhiéu 16i khac c6 thé sinh ra trong khi thyc hi¢n chuong trinh.
Python cung cap mot 16p co sé cia tat ca cac exception do 1a 16p
Exception.

Vi du 6. Chuong trinh:
a =10
b=20
try:
u=a/b
except Exception as e:
print(type(e), e)
& Két qua:

<class 'ZeroDivisionError'> division by zero
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Vi du 7. Chuong trinh:

List = [1, 2, 3]
try:
u = List[3]

except Exception as e:

print(type(e), e)
& Két qua:

<class 'IndexError'> list index out of range

+ Mot so 16p exception thwong gip

Tén 16p L&i xuét hién khi Vi du minh hoa
import sai tén, try:
ImportError ph}IOHg thirc trong from sys import Python
P mot modunle hay except Exception as e:
package. print(type(e), e)
Truy cdp dén chisé | List=[0, 1, 2]
khong thudc danh try:
IndexError sach, string, tuple,... u = List[3]
except Exception as e:
print(type(e), e)
Truy cdp dén phan Dict = {1:"A", 2:"B"}
tur c6 khoa khong try:
KeyError thudce tir dién. u = Dict[3]
except Exception as e:
print(type(e), e)
St dung bién co tén | try:
chua xac dinh. u=v
NameError -
except Exception as e:
print(type(e), e)
Tinh toan trén cac try:
doi tuong cé kiéu u=12/"12"
TypeError khong phu hop. except Exception as e:
print(type(e), e)
Tinh toan trén cac try:
ValueError doi mqng? phﬁ h?p - int("a"_)
nhung gia tri khong | except Exception as e:
phu hop print(type(e), e)
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Phép chia cho 0 try:
u=1/0

except Exception as e:
print(type(e), e)

ZeroDivisionError

Khong tim thay tép | try:

dé doc. f = open("T.txt","r")

except Exception as e:
print(type(e), e)

FileNotFoundError

B. BAI TAP ON LUYEN
Bai tap 1. Lap nhap

Viét chwong trinh nhdp vao hai sé6 nguyén a,b. Hay xir Iy ngoai
1é néu viéc nhdp b = 0 hodc nhdp vao khong phdi la s6. Khi do
chwong trinh théng bdo 16i va cho nhdp lai. Chirong trinh dwa ra két
quda a/bkhib # 0.

Bai tap 2. DPoc tép

Viét chwong trinh doc mét tép van ban cé tén nhdp tir ban phim.
Néu khéng c6 tép giong vdi tén nhdp vao thi théng bdo 16i va két thiic
chuwong trinh. Nguwoc lai, tén tép ding, hay doc tdt ca cdc ndi dung
cua tép do va ghi vao tép C:\copy.txt.

C. THUAT TOAN VA HUGNG DAN GIAI

Bai tap 1. Lap nhap

Y twdng thuit toan

- Str dung vong lap while dé 13p lai qua trinh nhép.

- M&i 1an nhap:

St dung 16p ngoai 1¢ ZeroDivisionError d kiém tra b = 0
hay khong?

Str dung 16p ngoai 1& ValueError dé kiém tra chudi nhap vao co
phai 14 s6 hay khong?

Néu khong phat sinh ngoai 18, viéc nhap da xong va thoat khoi
vong lap.
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Chuwong trinh
while 1 > @:
try:
a = int(input("Nhap so nguyen a: "))
b = int(input("Nhap so nguyen b: "))
u=a/b
except ZeroDivisionError:
print("Gia tri b = @")
print("Ban hay nhap lai:")
except ValueError:
print("Gia tri nhap vao khong phai so")
print("Ban hay nhap lai:")
else:
break
print("a/b = ", u)
Bai tap 2. Poc tép
Y twéng thuit toan
Str dung ngoai 1é FileNotFoundError d nhan biét ngoai 18
m¢ tép khong ton tai dé doc dir licu.
Chuong trinh
dr = input("Nhap tep de doc du lieu:")
try:
f = open(dr,"r")
except FileNotFoundError:
print("Khong ton tai tep vua nhap")
else:
g = open("C:\Copy.txt","w")
st = f.read()
g.write(st)
f.close()
g.close()
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CHU DE 22. B HOA CUNG VGI TKINTER

A. KIEN THUC CO BAN
Python cung cip package Tkinter cho phép 1ap trinh & ché do cira
s0, d6 hoa rat thuan tién.
Dé sir dung package Tkinter, ta thuc hién:
import tkinter

from tkinter import *

1. Tao ciia so do hoa

import tkinter
from tkinter import *
<Tén cuas6> = Tk()
<Tén cuia s6>.title([tiéu dé cira s6])
<Tén cta s6>.mainloop()

+ Thiét 1ap kich thwérc cira s6

<Tén cira s6>.geometry(“cot xdong™)

Vi du 1. Chuong trinh:
import tkinter
from tkinter import *
my_window = Tk()
my_window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x30")
my_window.mainloop()

& Két qua:
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2. Poi tugng Label

Déi twong label (nhin) dung dé hién thi mot vin ban.

+ Khai bao

<Tén nhin> = Label(<Tén ctra s6> , text = <Noi dung hién thi>)

& Vi tri hién thj

<Tén nhan>.grid(column = X, row =)

Nhin sé& hién thj tai vi tri ¢ot x va dong y.

Vi du 2. Chuong trinh
import tkinter
from tkinter import *
my_window = Tk()
my_window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x50")
1bl = Label(my_window, text = "Programming")
1bl.grid(column = @, row = 0)
1b2 = Label(my window, text = "Python!")
1b2.grid(column = 20, row = 4)
my_window.mainloop()

& Két qua:

# L'? Lap trinh de hoa veoi Python l ] | [=] |_ﬂ:hjH

Programming

Python!

h o

+ Thiét 1ap Font va c& chir

<Tén nhin> = Label(<Tén cira s6>, text = <Noi dung
hién thi>, font = (<Ténfont>, <C& font>) )
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Vi du 3. Chuong trinh:
import tkinter
from tkinter import *
my_window = Tk()
my_window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x50")
1bl = Label(my_window, text = "Programming")
lbl.grid(column = @, row = 0)
1b2 = Label(my_window, text = "Python!")

1b2 = Label(my_window, text = "Python!", font
=("Arial Bold", 16))

1b2.grid(column = 20, row = 4)
my_window.mainloop()

& Két qua:

3. Péi tugng Button
4+ Khai bao mét ddi twong niit bAm - Button
<Tén nat bAm> = Button(<Tén cira s6>, text = <Nbi dung hién thi>)
< Vi tri hién thi
<Tén nat bam>.grid(column = X, row = y)

Nut bAm s& hién thi tai cot x va dong y.



Chudng 3. Mot sd chui dé Python nang cao 321

Vi du 4. Chuong trinh:
import tkinter
from tkinter import *
my_window = Tk()
my window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x50")
1bl = Label(my_window, text = "Buttonl")
1bl.grid(column = @, row = Q)
btl = Button(my_window, text = "Click me")
bti.grid(column = 2, row = @)
my_window.mainloop()

& Két qua:

4 o i a0 o v Py T B

Buttonl  Click me

+ Thiét 1ap mau véi nat bAm button

<Tén nat bam> = Button(<Tén ctra s6>, text=<Noi dung hién thi>,
bg = <Mau nén>, fg =<Mau ndi dung hién thi>)

Vi du 5. Chuong trinh:
import tkinter
from tkinter import *
my window = Tk()
my window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x50")
1bl = Label(my_window, text = "Buttonl")
lbl.grid(column = @, row = 0)
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btl = Button(my_window,text="Click me", bg="orange",
fg= "red")

btl.grid(column = 2, row = 0)
my_window.mainloop()

& Két qua:

+ Xir Iy thong tin khi niit bAm dwoc bim
M&i khi bAm mdt nat bim, chuong trinh s& thuc hién mdt cong viée
nao do. Cong viéc d6 duoc t6 chirc dudi dang mot chuong trinh con.
def <Clicked>():
<Khéi 1énh>
Thiét 1ap thong s6 cho nat bam.

<Ténnﬁtb&n>=:Button(<Téncﬁasé>,text==<N6idunglﬁén
thi>, command = <Clicked>)

Vi du 6. Chuong trinh:
import tkinter
from tkinter import *
my window = Tk()
my window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x50")
1bl = Label(my _window, text = "Buttonl")
1bl.grid(column = @, row = 9)
def btl clicked():
1bl.configure(text="Buttonl was clicked !!")

btl = Button(my_window,text="Click me", command =
btl clicked)
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btl.grid(column = 2, row = 0)
my_window.mainloop()

& Két qua:

Trudc khi bam:

4. Poi tugng textbox
Dbi tuong textbox dung dé nhap thong tin.
+ Tao mjt textbox
<Tén textbox> = Entry(<Tén cira s6>, width = <Po rong>)
<+ LAy thong tin tir textbox
<Tén textbox>.get ()
Vi du 7. Chuong trinh:
import tkinter
from tkinter import *
my_window = Tk()
my_window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x50")
1bl = Label(my_window, text = "Entryl:")
lbl.grid(column = @, row = @)
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txt = Entry(my_window, width = 20)

txt.grid(column = 1, row = 9)

def btl_clicked():
1bl.configure(text="Entryl = "+txt.get())

btl = Button(my_window,text="Click me", command =
btl_ clicked)

btl.grid(column = 2, row = 0)
my_window.mainloop()
& Két qua:

Tru6e khi bAm: Nhap Python vao textbox.

Sau khi bam:

5. Doi tugng Combobox
Péi trong Combobox cho phép hién thi danh sach cac dé muc,
cac lwa chon, nguoi st dung c6 thé lya cac dé muc tir danh sach nay.

Pé st dung ddi twong Combobox, ta sir dung 16p ttk cua
tkinter.

import tkinter
from tkinter import *

from tkinter.ttk import *
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+ Khai bao ddi tugng Combobox
<Tén Combo> = Combobox(<Tén cira s6>)
+ Thiét lap danh sach cac dé& muc, cac lya chon
<Tén Combo>['values'] = (<dé muc 0>, <dé myc 1>, .. , <dé

muc n>)

# Lay danh d& muc dugc lya chon

<Tén Combo>.get()

Vi du 8. Chuong trinh:
import tkinter
from tkinter import *
from tkinter.ttk import *
my_window = Tk()
my window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x50")
labl = Label(my_window, text = "Combobox:")
labl.grid(column = @, row = 9)
combo = Combobox(my_window)
combo[ 'values'] = ('Toan', 'Tin', 1, 2)
combo.current(@) #chon de muc ©
combo.grid(column = 1, row = 0)

my_window.mainloop()

& Két qua:
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6. Doi tugng Checkbutton

+ Khai bdo
<Tén Checkbutton> = Checkbutton(<Tén cira s>, text = <Nhin>)
Vidu 9. Chuong trinh:
import tkinter
from tkinter import *
from tkinter.ttk import *
my_window = Tk()
my window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x50")
chk_state = BooleanVar()
chk_state.set(True)

chk
var

Checkbutton(my window, text = "Choose",
chk_state)

chk.grid(column = @, row = 0)
my_window.mainloop()
& Két qua:

ﬁiiiiiiIIIIIIIIIIIIIIIIIIIIIIIIII

7. Doi tugng Radiobutton

4+ Khai bao

<Tén radio> = Radiobutton(<Tén cira s6>, text = <Nhin>,
value = <Gia tri>)

Vi du 10. Chuong trinh
import tkinter

from tkinter import *
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from tkinter.ttk import *

my window = Tk()

my_window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x50")

radl = Radiobutton(my_window,text='Radiobutton 1°',
value=1)
rad2 = Radiobutton(my_window,text='Radiobutton 2°',
value=2)

radl.grid(column=0, row=0)
rad2.grid(column=0, row=1)
my_window.mainloop()

& Két qua

B ¢ trinh do ho: e

2 Radicbutton 1
@ Radicbutton 2

8. Poi tugng ScrolledText

Péi tuong ScrolledText dung dé nhap doan van ban. Cira sd
ctia ScrolledText cho phép cudn 1én — xudng dé xem noi dung.

4+ Tao d6i twong ScrolledText

from tkinter import scrolledtext
<Tén Scroll> =scrolledtext. Scrolledtext(<Tén ctra so>,
width=x, height =y)

Tao mot scrolledtext c6 chiéu rong x va chiéu cao y.
Vi du 11. Chuong trinh:
import tkinter
from tkinter import *

from tkinter import scrolledtext
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my window = Tk()

my window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x120")

labl = Label(my_window,text = "ScrolledText: ")
labl.grid(column=0,row=0)

txt =
scrolledtext.ScrolledText(my window,width=25,height=5)

txt.grid(column=1,row=1)
my_window.mainloop()

& Két qua:

# Thiét 1ap noi dung trong scrolledtext
<Tén Scroll>.insert (INSERT, <N§i dung>)
Vi du 12. Chuong trinh
import tkinter
from tkinter import *
from tkinter import scrolledtext
my_window = Tk()
my window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x120")
labl = Label(my_window,text = "ScrolledText: ")
labl.grid(column=0, row=0)
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txt =
scrolledtext.ScrolledText(my_window,width=25,heigh
t=5)

txt.grid(column=1, row=1)

txt.insert(INSERT, "Programming Python.\n")
txt.insert(INSERT, "Programming Python.\n")
txt.insert(INSERT, "Programming Python.\n")

my_window.mainloop()

Scrolled T ext:

Programming Pyvthon.

Programming Pyvthon.
Programming Pyvthon.

#+ Xoa ndi dung trong scrolledtext
<Tén Scroll>.delete(1.0, END)

Xoa tit ca ndi dung trong scrolledtext.

9. Doi tugng MessageBox
Déi tuong MessageBox dung dé hién thi mot thong bao.
4+ Tao dbi tuong MessageBox

from tkinter import messagebox
messagebox.showinfo(“Tiéu dé”, “Noi dung”)

Vi du 13. Chuong trinh:
import tkinter
from tkinter import *

from tkinter import messagebox
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my_window = Tk()

my window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x120")

def clicked():

messagebox.showinfo('Message title', 'Message
content"')

btn=Button(my_window,text='Click here',command =
clicked)

btn.grid(column=0, row=0)

my_window.mainloop()

& Két qua:

+ Cac phuong thirc khic ciia d6i twong messagebox
Phuong thuc

messagebox.showwarning(“Message title”, “Message warning”)
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Phuong thue:

A

messagebox.showerror(“Message title”, “Message error”)

.

) vesegecror

Phuong thuec:

res = messagebox.askquestion("Message title","Message
askquestion")

L

Phuong thue:

res = messagebox.askyesno("Message
title","Message askyesno")

@ oo
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Phuong thuec:

res = messagebox.askyesnocancel("Message title",
"askyesnocancel")

Phuong thuec:

res = messagebox.askokcancel("Message title","Message
askokcancel")

@ o

Phuong thue:

res = messagebox.askretrycancel("Message
title","askretrycancel")
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& Cchay
Gid tri ves = True khi bam nit Yes, Ok, Retry.
Gid tri res = False khi bam nit No, Cancel.

Riéng res = messagebox.askyesnocancel sé frd vé True,
False, None khi bam Yes, No, Cancel.

10. Doi tugng SpinBox
4+ Tao ddi trong SpinBox
<Tén Spin> = Spintbox(<Tén cira s6>, from_ X, to_y, width h)
<Tén Spin> s& nhan gi4 tri 1a mot sb tir x dén y, d6 rong h.
Vi du 14. Chuong trinh:
import tkinter
from tkinter import *
my window = Tk()
my_window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x120")
spin = Spinbox(my_window, from_ = @,to_ = 10, width = 4)
spin.grid(column=0,row=0)

my_window.mainloop()

& Két qua:

" @ Lap trinh do [E=NEEE =)
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& Thiét lap cac gia tri cho Spinbox
Ngoai viéc thiét 1ap gi4 tri ciia Spinbox thudc dai tir x dén y, ta
con co cach thiét 1ap tap cac gia tri roi rac
<Tén Spin> = Spintbox(<Tén cira s6>, values = (3, 8, 11),
width 4)
+ Thiét 1ap gia tri mic dinh cho Spinbox
var = IntVar()
var.set(36) #Gia tri mac dinh la 36
<Tén Spin> = Spintbox(<Tén ctra s0>, from_ = 0, to_ =
100, width 4, textvariable=var)
11. Doi tugng Progressbhar

+ Tao d6i twong Progressbar

import tkinter
from tkinter import *
from tkinter.ttk import Progressbar

<Tén Progres> = Progressbar(<Tén ctra s0>, 1length = <D0 dai>)
+ Khoi tao gia tri cho Progressbar

<Tén Progres>["value"] = <Gia tri>

<Gia tri> € [0; 100].
Vi du 15. Chuong trinh:

import tkinter

from tkinter import *

from tkinter.ttk import Progressbar

my_window = Tk()

my_window.title("Lap trinh do hoa voi Python")

my_window.geometry("300x60")

bar = Progressbar(my_window, length=200)

bar["value"] = 50

bar.grid(column = @,row = 0)

my_window.mainloop()
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& Két qua:

« Thiét 1ap mau cho Progressbar

Vi du 16. Chuong trinh:
import tkinter
from tkinter import *
from tkinter.ttk import Progressbar
from tkinter import ttk
my_window = Tk()
my window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x60")
style = ttk.Style()
style.theme_use('default')

style.configure("black.Horizontal.TProgressbar",
background="black")

bar = Progressbar(my_window, length=200,
style="'black.Horizontal.TProgressbar")

bar["value"] = 50
bar.grid(column = @,row = 9)
my_window.mainloop()

& Két qua:
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12. Doi tugng filedialog
+ Tao dbi tuong filedialog
from tkinter import filedialog
<Tén filedialog> = filedialog.askopenfilename()
Tao hop thoai mé tép.
+ Mot sd phuong thirc khac cua dbi tuong filedialog

filedialog.askopenfilenames()
filedialog.askopenfilename(filetypes = (("Text
files","*.txt"),("all files","*.*")))
filedialog.askdirectory()

13. Doi tugng menu
+ Tao d6i twong menu

from tkinter import Menu
<Tén menu> = Menu(Tén cira sO)
<Tén menu>.add_cascade(label= <Tén nhan>)

Vidu 17. Chuong trinh:
import tkinter
from tkinter import *
from tkinter import Menu
my_window = Tk()
my window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x60")
my_menu = Menu(my_window)
my_menu.add_cascade(label="File")
my_menu.add_cascade(label="Edit")
my_window.config(menu=my menu)

my_window.mainloop()
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& Két qua:

4 Thém cac thanh phan vao menu
import tkinter
from tkinter import *
from tkinter import Menu
my window = Tk()
my_window.title("Lap trinh do hoa voi Python")
my_window.geometry("300x60")
my_menu = Menu(my_window)

new_iteml

Menu(my_menu)

new_item2

Menu(my_menu)
new_iteml.add_command(label='Save')
new_iteml.add_separator()
new_iteml.add command(label='Save as')

new_item2.add_command(label="Copy"')

my_menu.add_cascade(label="File", menu
new_iteml)

my_menu.add_cascade(label="Edit", menu
new_item2)

my_window.config(menu=my_menu)

my_window.mainloop()
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# Cai dat 1énh khi chon cic thanh phan trong menu
def my_Clicked():
print(“"Save is chosen")

new_iteml.add command(label='Save', command =
my_Clicked)

B. BAI TAP ON LUYEN

Bai tap 1. Hay thiét ké mét chwong trinh cé giao dién d6 hoa nhuw
hinh vé va co chirc nang tinh tong, hiéu cua hai so nguyén.

Khi nhdp gid tri a va b, bdm vao cdc mit lénh Tong, Hieu thi ta
duoc ket qua.
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Bai tap 2. Hay thiét ké mot chwong trinh ¢é giao dién do hoa nhw
hinh vé va c6 chire nang nhdp vao mét sé nguyén dwong va kiém tra
$6 nhdp vdo ¢é phdi la s6 nguyén t6 hay khong?
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Bai tap 3. Chon s trén lwéi 6 vudng
Hay thiét ké chwong trinh ¢6 giao dién do hoa nhuwr hinh vé:

Gom ludi 6 vuong, gom 8 hang va 8 cot. Moi 6 vuéng tu'ong ung
la mot Button. Trén méi 6 vuéng cé hién thi mot sé nguyén ngau nhién
tir 0 dén 10.

Khi mdi 6 vuoéng (Button) dwoc bam, ching chuyén sang mdu
vang va bi khéa (disabled) khéng cho phép bam lan khdc.

Co mot menu File gom 3 lwa chon:
- Lwa chon New — Tao mdi lai luoi 6 vuong.

- Lwa chon Get sum — Hién thi tong cdc so trén cac 6 vuong
duwoc bam.

- Lwa chon Exit —» Thodt khéi ciia sé dé hoa.
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C. THUAT TOAN VA HUGNG DAN GIAI

Baitap 1

Y twéng thuit toan

Str dung 4 nhan Lable vai text 1a: “a =", “b =" va hai nhan con lai
dung d¢ hién thi két qua tinh tong va hiéu, co6 text khéi tao la chuoi rong.

Str dung hai Entry dé chtra hai s6 nhap duoc nhap vao.

bé léy gia tri dugc nhap vao, ta thyc hién:

<Bién Entry>.get ()

Str dung hai nuat 1énh Button dé thyc hién hai phép toan tong va
hi€u. Véi moi Button, xay dung ham thyc hién tinh tong, hiéu khi nut
1énh dugc bam. Chwong trinh

import tkinter

from tkinter import *
my_window = Tk()
my_window.title("Tong va Hieu")

my_window.geometry("300x100")
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lba = Label(my_window, text = "a = ")
1bb = Label(my_window, text = "b = ")
1bsum = Label(my window, text = "")
1bsub = Label(my_window, text = "")
txta = Entry(my_window, width = 10)
txtb = Entry(my_window, width = 10)
def getsum():
a = int(txta.get())
b = int(txtb.get())
c=a+b
lbsum.configure(text = str(c))
def getsub():
a = int(txta.get())
b = int(txtb.get())
c=a-b
lbsub.configure(text = str(c))
btsum = Button(my_window, text = "Tong", command =
getsum)
btsub = Button(my window, text = "Hieu", command =
getsub)

lba.grid(column = @, row = 0)
1bb.grid(column = @, row = 2)
10, row = 9)

txta.grid(column
txtb.grid(column = 10, row = 2)
btsum.grid(column = @, row = 5)
lbsum.grid(column = 10, row = 5)
btsub.grid(column = @, row = 10)
lbsub.grid(column = 10, row = 10)

my_window.mainloop()
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Bai tap 2
Y twéng thuit toan
Str dung mot Label voi text = “Nhap so”, mdt Entry dé nhap s6 tu

nhién can kiém tra tinh nguyén t6 va mot nat 1énh Button véi text =
“Kiem tra”.

Daoi véi nat 1eénh, can cai dat ham command = isPrime , trong

d6 isPrime() 14 ham kiém tra tinh nguyén té.

imp
fro

fro

Chuong trinh
ort tkinter
m tkinter import *

m tkinter import messagebox

my_window = Tk()

my_window.title("Kiem Tra So Nguyen To")

my_window.geometry("300x60")

1bN
txt
def

Label(my_window, text = "Nhap so")

N Entry(my_window, width = 15)
isPrime():
n = int(txtN.get())
NT =1
if n < 2:
NT = ©
else:
i=2
while i*i <= n:
ifn%i==0:
NT = ©
break
i+=1
if NT == 1:

messagebox.showinfo('Ket qua kiem tra', 'La so nguyen to')
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else:
messagebox.showinfo('Ket qua kiem tra', 'Khong 1la

so nguyen to')
btkt = Button(my_window, text = "Kiem tra", command =
isPrime)
1bN.grid(column = 1, row = 2)
txtN.grid(column = 10, row = 2)
btKt.grid(column = 1, row = 4)
my_window.mainloop()

Bai tap 3

Y twéng thuit toan

- Tao lué6i cac nit bam:

Dé tao ludi nit bam, ta co thé str dung mot list hai chiéu gdbm
8 dong va 8 cot, ma mdi phan tir cua list 1a mot Button. Chang han
listbutton[8][8].

Céc Button can duogc thiét 1ap kich thudc gidng nhau dé tao thanh
ludi can doi.

listbutton[i][j].config(height = 2, width = 4)

- P6i mau va khoa céac button dugce bam.

listbutton[i][j].config(bg = "yellow", state =

"disabled")

- Léy céc s hién thi trén cac button duoc bam.

listbutton[i][j].cget("text")

- Lay tong céc sb trén cac button dugc bam.

M&i nat bam listbutton[i][j] duoc thiét 1ap command =
lambda ii = i, jj=j: clicked(ii,jj)). ChuyIa, & day bat budc
phai st dung ham lambda, néu ta thiét 1dp command = clicked(i,j)
thi mdi khi chuong trinh s& khong hoat dong nhu mong mudn.

- Thiét 14p lai mau va trang thai cho button mdi khi chon New.

LAy mau cta ctra s orig_color =my window.cget("background")



Chudng 3. Mot sd chui dé Python nang cao 345

listbutton[i][j].config(text = str(x),bg =
orig_color, state = "normal” )

- Thiét 1ap chuc nang Exit
Str dung ham huy cua 16p window.

my_window.destroy()

Chuong trinh
from random import randint
import tkinter
from tkinter import *
from tkinter import Menu
from tkinter import messagebox
my _window = Tk()
my_window.title("Chon so tren luoi o vuong")
my_window.geometry("320x340")
my_menu = Menu(my_window)
new_iteml = Menu(my_menu)
sum = 0
listbutton = []
def clicked(i, j):
global sum
sum = sum + int(listbutton[i][j].cget("text"))
listbutton[i][j].config(bg = "yellow", state = "disabled")
def reset():
global sum
sum = 0
orig color = my window.cget("background")
for i in range(8):
for j in range(8):

x = randint(@, 10)
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listbutton[i][j].config(text = str(x),bg =
orig_color, state = "normal" )
def getsum():

messagebox.showinfo("Tong nut bam","Tong bang

"+str(sum))

def exit():

my_window.destroy()

new_iteml.add_command(label="New', command = reset)
new_iteml.add_separator()
new_iteml.add_command(label="Get sum', command = getsum)
new_iteml.add_separator()
new_iteml.add_command(label="Exit', command = exit)
my_menu.add_cascade(label="File", menu = new_iteml)
my_window.config(menu=my_menu)
for i in range(8):
listRow = []
for j in range(8):
X = randint(0,10)
bt = Button(my_window, text = str(x),
command = lambda ii = i, jj=j: clicked(ii,jj))
bt.config(height = 2, width = 4)
bt.grid(column = j*2, row = i)
listRow.append(bt)
listbutton.append(listRow)

my_window.mainloop()
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