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KHOA TOAN, DAI HOC KHOA HOC HUE

No6i dung mon hoc

(1) I'I'éng quan vé Pythor{

(2] i\lgﬁ’ nghia, cl phap LT trong Pythor{

© (Cac kiu dit lidu phiic tap clia Python

(1) Lép trinh huéng dbi tuong trong Pythor‘l

() |M<§t s6 thu vién chuan cia PythorJ

@ [Tai liéu tham khad

TS. Nguyén Hoang Son —
Slide 2/104.




KHOA TOAN, DAI HOC KHOA HOC HU

No6i dung mon hoc

(1) ITéng quan vé Pythor{
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Chuong 1. Tong quan vé Python

@ Gidi thiéu Python
® Cai dat Python va cac trinh soan thao Python
© Lam quen vGi 1ap trinh Python

TS. Nguyén Hoang Son — [AP TRINH PYTHO
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Gigi thiéu Python: Mo t3, dic trung

® Python la NNLT thong dich (interpreted), béc cao va
thudc phé bién nhat hién nay, thudng duoc lua chon cho
nhiéu du an phat trién.
e M6t sb6 ddc trung ndi bat:
@ Ca phap don gian: dé doc, dé viét = tao ra m3 ngudn
(source code) d& b3o tri, phat trién.
® Da nang: c6 Thu vién va Framework da dang, phong
pht = hd trg cho nhiéu linh vuc: Web, KHDL, TTNT,
tu déng héa va tro choi.
© Tich hop tot: c6 kha ning tuong tac va tich hop dé
dang v&i cac NN khac.
@ Ho6 trg cho nhiéu nén tang: Windows, Linux ...
@ Cong dong manh mé: cé 1 cdng dong I6n va nhiét
tinh, cung cap cac TV, céng cu va tai liéu phong ph.
® Mién phi va MN mé.

TS. Nguyén Hoang Son —
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Gigi thiéu Python: Xxé&p hang cac NNLT

® Theo Stack Overflow nam 2021:

TS. Nguyén Hoang Son —
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https://insights.stackoverflow.com/survey/2021#technology-most-popular-technologies

KHOA TOAN, DAI HOC KHOA HOC HUE

Gigi thiéu Python: St dung Python
e DLTK vé viéc sir dung Python dé giang day:

Number of top 39 US. computer science departments

that use each language to teach introductory courses
30
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5
, - . H B =
Python  Java MATLAB C++ Scheme Scratch

Amlysis done by Philip Guo (wwepgbovinenet) in july 2014, st upcated 2014-07-2%
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Gidi thiéu Python: Lich siv phat trién
@ Hinh thanh vao cubi nhitng nam 1980, va chinh thirc
vao 1989 bdi Guido Van Rossum tai Centrum
Wiskunde & Informatica (CWI) & Ha Lan.
® Nam 2000: Python 2.0
© Nam 2008: Python 3.0
O Hién nay: Python 3.14.7.

Guido Van Rossum

TS. Nguyén Hoang Son —
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Cai dat Python va cac trinh soan thao

¢ Tai va cai dat Python:
https://www.python.org/downloads/

Python

e python o - I

About Downloads Documentation Community Success Stories News Events

—
Download the latest version for Windows rﬁ “

Looking for Pyt th a different 0S? Python for Windo

evelopment versions of Python 3.14? Pre-
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Cai dat Python va cac trinh soan_thao
e B3t dau vdi Python:
® Trén Start Menu cla Windows, chay IDLE (64bit):

® IDLE (Integrated Development and Learning

Environment): méi truong hoc tip va phat trién tich hop
di kém v6i cai d5t m3c dinh ctia Python. IDLE cung cip
1 giao dién dong lénh tuong tac don gian (Python
Shell) dé soan thao, chay m3 ngudn Python va thuc
hién mot sb thao tac co ban, thich hop cho nhitng ngudsi
méi bit dau hoc LT Python.

TS. Nguyn Hoang Son — [AP TRINI PvTHON
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Cai dat Python va cac trinh soan thao

e *Pytnon 360 Shell* - o IEN
File Edit Shell Dshug Options Window Help

Python 3.€.0 ([v3.6.0:41df792€3all, Dec 23 201€, 08:06:12} [MSC +.1900 €4 bit (AM
DE4) ] on wWinsz
Type "copyright®, ™
>>» prainc ("

dits™ or "licemse(}" for more information.

%

L& Python 3.6,0 Shell - 0 II

File Edit Shel Dehug Option: Window Help

Python 3.6.0 [v3.6.0:41dF792€2all, Dec 23 201€, 02:06:12] [MSC v.1000 €4 bit (AM
D64)] on wWinidz
Type "copyright™, ™
33> princ("Hsllc B
Hello Fython

s |

ai

=" or "licensc (}" for merc informaticn.

TS. Nguyén Hoang Son — [AP TRINH PYTHO
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Cai dat Python va cac trinh soan thao

® IDE (Integrated Development Environment): phan mém

duoc st dung dé viét, thir nghiém va sta 16i m3 ngudn
trong Python.

® Mot sb IDE khac trong Python ngoai IDLE *:

@ Spyder, Jupyter Notebook (Anaconda): thich hgp cho
KHDL, HM

® PyCharm: rit manh, thich hgp cho KHDL

© Visual Studio Code (VSCode): thich hgp cho KHDL,
HM

O Kite

©® Sublime Text 3

® Atom

@ PyDev

® Thonny

© ActivePython

TS. Nguyén Hoang Son —
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Lam quen v@i LT Python: Tén

® L3 cac tir dugc dung dé d3t cho: bién, ham, I6p, mé-dun
va cac DT khac.
® Quy tic dat tén:
@ Phai bit dau bang 1 chir cai (a-z, A-Z) ho3c diu gach
dudi (_), sau d6 cé thé chira cac chit céi, sb (0-9), (_).
® Khoéng chira cac ky tu tréng va dic biét nhu “@, |, $, %"
© Phan biét chir hoa va chir thudng.
@ Khong dugc sir dung cac tir khéa clia Python dé d3t tén
bién: “if, else, while, sum, list .."
@ Tén nén ducc d3t sao cho dé hiéu, ding véi muc dich,
chitc n3ng clia chiing = m3 ngudn dé doc, d& hiéu hon.

Vi du
@ Tén hgp lé: 'so_chan’, 'Nho_hon_0’, '_Duong’
® Tén khong hop lé: '2023data’, 'thongke%’, 'dai hoc'’

TS. Nguyén Hoang Son —
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® Tu cé y nghia dic biét dugc danh riéng cho NNLT =
cé vai tro rat quan trong trong cli phap va ciu tric clia
1 CT Python.

e Khéng dudc dung tir khéa dit tén cho bién, ham, I6p
ho3c bat ky dbi tuong nao trong CT clia minh.

® Danh sach cac tu khéa chinh trong Python:

TS. Nguyén Hoang Son — [AL_TRINH v 10
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Lam _quen v@i LT Python: Ti dac biet

e Tir c6 y nghia d3c biét trong ngit canh cu thé, gidp
Python tré thanh 1 NN linh hoat va manh, cho phép
chiing ta tuy chinh hanh vi ctia DT va tich hop dé& dang
véi cac cau trdc NN c6 s3n, dic biét | khi lam viéc véi
|6p hoac mo6-dun:

‘ self ‘ cls ‘ class__ ‘

TS. Nguyén Hoang Son —
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e Mot khdi m3 c6 thé duoc goi dé thuc hién 1 tac vu cu
thé = gilp tai st dung m3, tao CT dé d& doc hon va
tach biét cac phan khac nhau clia CT.

e Mot s6 ham thong dung trong Python:

print | input len type int
float | str list dict | range
sum | max min sorted zip

map | filter | enumerate | abs round

open | close | str.format | join split

TS. Nguyén Hoang Son —
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Lam _quen v@i LT Python: Lénh, khéi lenh

e Cac doan m3 thuc hién 1 céng viéc cu thé nao dé: cac
dong m3 don gidn hodc cac khdi m3 phiic tap.
® Cach viét lénh:

@ Lénh (ngdn): dugc viét trén 1 dong va ky tu xudng
dong nghia |3 két thiic Iénh dé.

@ Lénh dai (muon viét trén nhiéu dong): sir dung dau “\"
cubi cau 1énh dé chi ring 1énh bao gdm ca dong tiép
theo.

© Nhiéu cau lénh (trén 1 dong): sir dung diu cham phay
“." d& ngin céch giita cac cau lénh.

® Khoi Iénh: 13 cac 1énh lién tiép cé cling khoang cach
thut dau dong.

TS. Nguyén Hoang Son —
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Lam _quen v@i LT Python: Lénh, khéi lenh- Vi du

® Lénh trén nhiéu dong:
value = 1 + \
2+ \
3
® Nhiéu lénh trén 1 dong:
a = "'0One’; b ="Two"; c ="Three"
© Khéi lénh:
if True:
print("Hello")
print("True")
else:
print("False")

TS. Nguyén Hoang Son —
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o
\m!

m_quen v@i LT Python: chuéi

Mc_)t 1 loai DL dugc dung dé luu trit va 1am viéc véi vin
ban, chiing cé thé chira bat ky ky tu nao (chi cdi, chir
s6, ky tu dic biét, khodng tring).
® Cach biéu dién chudi:
® Chuoi trén 1 dong:
* C3p diu nhay don (')
* C3p dau nhdy kép (" ).
@® Chubi trén nhiéu dong:
Y Cap3dau nhay kep (“”H HHH).

® Chubi trén 1 dong:
strl = "Hello every body’
str2 = "Hello Python"
@® Chubi trén nhiéu dong:
multiLineStr = """This is a paragraph. It is

H H nmun
s newtn v D AGEHR-0EMultiple lines and sentences.
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L

Qs

m_quen va@i LT Python: cha thich

® Giai thich ma ngudn va thém ghi chd cho m3 cla ban.
Khi théng dich, Python sé bd qua nhitng chd thich nay.
e Mot s6 cach dé viét chi thich:
@ Cha thich dong don (1 dong): bst diu bing ki tu
thang (#), sau_d6 moi th{f sau (#) dugc xem chi thich.
@® Chu thich nhiéu dong:
® dung nhiéu chd thich dong don.
® c3p 3 diu nhay don "’ "'
® c3p 3 diu nhay kép “""

# This is a comment
print("Python Programming")

TS. Nguyén Hoang Son —
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Lam quen v4i LT Python: Bién

e L3 1 DT ma gié tri clia né c6 thé thay ddi duoc khi thuc
hién CT. M&i bién déu dugc d3t tén va can 1 lugng 6
nhé MT tuong tng dé luu gia tri cha nd.

e Trong Python, mdi bién 13 1 con trd chi dén 6 nhé chira
gia tri d3 dugc gan cho bién dé.

 Khai bao bién:

® Chi can gan 1 gi tri cho tén bién bang dau “bing” (=):

< TB >=< giatri >

® Python tu dong xac dinh KDL clia bién dua vao gia tri
dugc gan.
® Python khéng can Iénh khai bo bién.
¢ Sir dung bién: Python dung bién dé thuc hién cac phép
toan va tuong tac véi DL.
5. Nauyin Hotng Son — [ TRIELPVTE
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Lam quen v@i LT Python: Bién-Luu y

@ Cac 6 nhé trong MT: dugc danh dia chi (s6 thir tu)
bt dau tur 0.
® Ham liy dia chi 6 nhé luu trit gia tri cla bién:

idl< TB>)

©® Cic 6 nhé duoc sir dung dé chira gia tri clia bién. Trong
qué trinh thay d8i gia tri, néu 6 nhé nao khdng cé bién
chi t6i thi 6 nhé d6 sé duoc giai phdng dé chira cac gia
tri khac trong qua trinh thuc hién CT.

® ~ Cung 1 CT, mdi |an chay dia chi 6 nhé clia bién c6
thé khac nhau.

TS. Nguyén Hoang Son —
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Lam quen v@i LT Python: Bién-vi du

Vi du.

x = 10 # int (sb nguyén)

name = "Alice" # str (chudi)

pi = 3.14159 # float (sb thuc)
is_student = True # bool (boolean)
print("Dia chi 6 nhé: ", id(x))

Két qua:
Dia chi 6 nhé: 140728222754896

TS. Nguyén Hoang Son — [AP TRINH PYTHO
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Lam _quen vdi LT Python: Bién-Viét gon

e Mot sé cach viét ngan gon cac biéu thic gan gia tri
trong Python:

‘ Cach gan thong thuong ‘ Cach gan rat gon

a=1
b=5
c=10

a,b,c=1,5,10

X=a
a==>st
b=x

a,b=b,a

a=10
b=10
c=10

TS. Nguyén Hoang Son —
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Lam

\m!

m_quen vai LT Python: Cac KDL co ban

Python hd tro 3 KDL co ban dé biéu dién cac sé:

@ Nguyén (int)
® Thuc (float)
© Phirc (complex).

@ Python Numbers

m/j\

e Xem KDL ciia bién:
type(< TB >)

TS. Nguyén Hoang Son —
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® Cic phép toan:
‘ Phép toan Ky hiéu ‘ Vi du ‘

Coéng + 1+2=3

Tru — 5—1=14
Nhan * 2x5=10
Ly thira *ok 3x%x2=9

Chia / 4/2 =2

Chia |3y thuong // 5//2=2

Chia lay du % 5%2 =1

® ~ Python cho phép tinh todn véi s& nguyén cé gia tri

rat 16n.

TS. Nguyén Hoang Son —
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Lam _quen v@i LT Python: Kiéu sé nguyén-(2)

n=2021

k=100

T=n**k

print("gia tri T la: ", T)

Két qua:

gia tri T la:
1898085081608942676501785937485816750085126121649100
149123565516185771292519529421282592664 7506000551692
8951858312990367112874013108609073422620559795539416
5075391001

TS. Nguyén Hoang Son — LAP TRINH PYTHO!
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® Cic phép toan:

‘ Phép toan ‘ Ky hiéu ‘ Vi du
Cong + 1.04+2.0=3.0
Tru — 50—-1.0=4.0
Nhén * 2.0% 5.0 =10.0
Liy thua ok 25 % x0.5 = 5.0
Chia / 3/2=15

® ~ S thuc c6 thé viét dudi dang ky phap khoa hoc:
® <+ 55 2.0%10% = viét lai 2.0e3.

TS. Nguyén Hoang Son —
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Lam_quen véi LT Python: Kiéu s6 phitc-(1)
e S6 phirc: a + bj
o
® a, b: s6 thuc
® a: phan thuc
® b: phan 3o.
e Ham tao s6 phirc:
® complex(a, b) = a—+ bj.
® b =0 = viét gon complex(a).

Vi du.

X =3 + 4j

y = complex(1,5)
print("x + y =", x 4+ y)
Két qua:
Xx+y=(4+9)

TS. Nguyén Hoang Son —
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Lam _quen vai LT Python: Kiéu s6 phitc(2)
e Mot s6 PT:
@ Truy cap phan thuc: .real
® Truy cap phan 3o: .imag
© Tinh gia tri tuyét d6i: abs()
@ Tinh s6 phiic lién hop: .conjugate()

Vi du.
® x =3+ 4i
° —
® 3 = x.real
® 4 = x.imag
® abs(x) =5
® 3 - 4i = x.conjugate()

TS. Nguyén Hoang Son —
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Lam quen v@i LT Python: Ham tao s6 NN

® Mbt s6 ham co ban (TV random):
@ random(): tao 1 sb thuc NN (PP déu) thudc [0.0,1.0).
@® uniform(a, b): tao 1 s6 thuc NN thudc [a, b).
© randint(a, b): tao 1 s6 nguyén NN thudc [a, b].
O randrange(start, stop, step): tao 1 s& nguyén NN thudc
[start : stop — 1] v6i budc nhay step.
@ randrange(start, stop, 1) = randrange(start, stop)
@® randrange(0, stop, step) = randrange(stop, step)
@ choice(sequence): chon NN 1 phan tir tir dy (chudi,
DS, bd).
@ shuffle(sequence): xdo tron NN cac phan t trong d3y
(DS, bd).

® ~ Tao DL thu nghiém, mé phdng.

TS. Nguyén Hoang Son —
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Lam quen v@i LT Python: Ham toan hoc-(1)

® Mot s6 ham toan hoc thong dung:

] Tén ham \ Thuc hién ‘
sin(x) Tinh sin cla 1 géc cé s6 do x (rad)
cos(x) Tinh césin clia 1 géc c6 sb do x (rad)
tan(x) Tinh tang cla 1 géc c6 sb do x (rad)
sqrt(x) Tinh can béc 2 cla x
trunc(x) Tinh phan nguyén cta x

pi Tinh gi4 tri cla sb pi
round(x, n) Lam tron x dén n chit s6 thap phan
abs(x) Tinh gia tri tuyét d6i x
max(xi, ..., xp) Tra vé GTLN
min(xy, ..., xn) Trad vé GTNN

TS. Nguyén Hoang Son —
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Lam _quen vai LT Python: Ham toan hoc-(2)
e Nap mé-dun math dé sir dung duoc cic ham:

from math import %

® ~ Ngoai trir cic ham co ban: abs(), min(),
max(), round().
e Liét ké tit cd ham toan hoc:

dir(math)
e Tim hiéu y nghia 1 ham toan hoc:

help(math.<tén ham >)

e ~ Khi tinh toan véi cac sb thuc, MT cé thé din dén sai
léch vé gia tri = nén st dung ham round().
TS. Nguyn Hoang Son — [AP TRINI PvTHON
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Lam_quen v@i LT Python: Rit gon phép toan

e M6t sb cach viét phép toan rut gon:

‘ Biéu thirc ‘ Rat gon ‘
n=n%+a nt=a
n=nxa nk = a
n=n/a n/=a

n=n//a | n//=a

n=nx**xa n*xx=a

® ~ M3 ngudn ngin, gon va dé doc hon.

TS. Nguyén Hoang Son —
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No6i dung mon hoc

| |
® Ngif nghia, cii phap LT trong Python
| |
| |
| |
|

TS. Nguyén Hoang Son — LAP TRINH PYTH
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Chudng 2. Ngir nghia va ca phap LT trong
Python

How Python Interpreter Works?

—— Python Interpreter
— Qq
= | BVE) Virtual
—— +» Complier Si?| Machine — @
. (prey 3
i BouES Running
e Eile Program
Library
modules

e Cu phdp (Syntax): quy tic, quy dinh vé cadch m3 (code)
phai viét dé né c6 thé dugc hiéu va thuc thi.
® Ngir nghia (Semantics): y nghia clia ma sau khi né d3
dugc viét diang ct phap. N6 xac dinh cdch m3 hoat
ddng va tuong tac vé6i DL, bién trong CT.
TS. Nguyén Hoang Son — [AC_TRING oY THON
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Chuang 2. Ngir nghia va ca phap LT ...
@ Xuit/Nhap DL
@® Cac chu tric diéu khién
© X ly ngoai lé
O Ham
©® MOoO-dun va goi

TS. Nguyén Hoang Son — [AP TRINH PYTHO
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Xuat/Nhap di liéu: Xuat DL ra man hinh

e Cu phap:
@ print(value,,values, ... ,sep="..."; end ="...")
® valuey, values,...: cic gia tri ho3c biéu thitc muén xust
ra man hinh.
® sep: ky tu ngin cach giita cac gié tri, mic dinh 13 dau
cach.
® end: ky tu két thac cla |énh print, mic dinh 13 dong
mdi.
@ print(f-string)
® Xuit chudi string ra man hinh va thuc hién tinh toan
gi4 tri cac bién néu ching dudc nhiing trong chudi qua
{}-
© print(string.format())
® Xust chudi string ra man hinh véi cac vi tri cu thé dé
chén céc gia tri vao chudi qua PT.format().

TS. Nguyén Hoang Son —
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Xuat/Nhap dit liéu: xuat DL: Vi du-(1).

print( , ||b|| n II)

print( . IIbII || n = II&II)
print("

print(

print("L2

x" end = "+")
"y")
Lap trinh Python")
Két qua:

abc

a&b&c

X+y
Lap trinh Python

TS. Nguyén Hoang Son —
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Xuat/Nhap dir liu: xuat DL: Vi du-(2).

N AN

arm

g = 2
b=10
c=a-+b

print(f'1. Téng cha {a} va {b} 12 {c}")

print("2. Téng cta {} va {} I3 {}".format(a, b, c))
Két qua:

1. Téng cia 2 va 10 13 12

2. Téng chia 2 va 10 13 12

TS. Nguyén Hoang Son — LAP TRINH PYTHO!
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Xuat/Nhap dif liéu: Nhap DL tir ban phim

< TB >= input()

® Nhap DL vao tu ban phim va luu trit gid tri dugc nhap
vao bién.
® ~ Ham input: 1udn tra vé 1 chudi ky tu = néu mudn
k&t qua trd vé |3 cac s6 = chuyén doi kiéu DL (type
conversion - ép kiéu):
@ int(“10") = 10" dugc chuyén thanh s& nguyén 10
@ float(“10") = “10” duoc chuyén thanh s thuc 10.0
© complex(“10") = "10” dudc chuyén thanh sb phiic
10 + 0j

TS. Nguyén Hoang Son —
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Xuat/Nhap dif liéu: Nhap DL: Vi dy

Vi du.

x = input(“Nhép vao DL:")
print("DL dugc nhap vao: ", x)

a = int(input("Nhip vao sé a = "))
b = int(input("Nhap vao sé b = "))
print("Tonga + b =", a + b)

TS. Nguyén Hoang Son — [AP TRINH PYTHO
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Xuit/Nhap dit liéu: Nhap DL: Luu y

@ Cac ham chuyén ddi kiéu:

int(), float(), complex(), str(), bool()

@® Ham kiém tra kiéu cac bién:

type()

©® Chuyén ddi kiéu DL c6 thé giy ra mat mat thong tin: sé
thuc chuyén thanh sé nguyén = c5t bd phan thap phan.
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Cac cau truc diéu khién

¢ Ciu tric diéu khién: cich chiing ta diéu khién ludng
thuc thi cia CT dua trén cac diéu kién va su I3p di I3p
lai: if, for, while

Flow control |

_ 4
Conditiomal | [wae ‘ l ‘ l ‘ T

[ L([)—l

Laf 1. break L. for
2 if—else 2. continue 2 while
3. af-elif-else 3. pass

Tterative ‘

Lk

Selection Iteration Sequence
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Cac cau truc diéu khién: Ciu trac ré nhanh - (1)

@ if <diéu kién>:
< khéilénh >
@ if <diéu kién>:
<khéi 1énh caa if>
else :
<khéi lénh cla else>
© if <diéu kién 1>:
<khéi 1énh caa if>
elif <diéu kién 2>:
<khéi 1&nh cda elif>
else :
<khéi 1énh clia else >

® Thuc hién cic khdi lénh clia cac diéu kién tuong (ing.
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Cac cau truc diéu khién: Ciu trac ré nhanh - (2)

o ~
@ elif (= elseif): c6 thé khéng c6 hodc cé nhidu.
@ if...elif...elif...: su thay thé cho ciu lénh switch hay
case trong cac NNLT khac.
© Cac lénh if.. c6 thé 1dng nhau.

e Cach viét gon clia mét sb biéu thirc didu kién:

] Cach viét day da Cach viét gon |
if <diéu kién>== True: if <diéu kién>:
ifa==0 and b==0: ifa==b==0:

ifl<aanda< band b< 3: | ifl <a<b<3:
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Cac cau truc diéu khién: Ciu tric ré nhanh - (3)

e Cac phép toan so sanh trong cac diéu kién:

] Phép toan Ky hiéu
Bang ==
Khac I =
Nhé hon <
Lén hon >
Nhé hon hodc bang <=
Lén hon ho3c bing >=

e Két qua clia phép so sanh: True ho3c False
® Python cé hd trg cac phép toan ldgic: not, and, or
e Thir tu uu tién: thap hon cac phép toan sé hoc, so sanh.
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Cac cau truc diéu khién: Ciu trac 13p

@ Lap véi s6 lan lap xac dinh truédc:
for < TB > in <dbi tugng>:
< khéilénh >
® Bién Ian lugt nhan gié tri trong dbi tuong (chuédi, DS,
bg, TH). Mbi 1an bién nhan 1 gia tri thi khéi [énh thuc
hién 1 lan.
@® Lap vdi sb6 1an 1ap chua xac dinh trudc:
while <diéu kién>:
<khbi lénh>

® Néu diéu kién ding = thuc hién khéi Iénh.
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Cac cau truc diéu khién: ciu trac 13p-Vi du
Vi du.

for x in [1,2]:
print(x)

Két qua:

|

Vi du.

n=1

while (n < 3):
print("n =", n)
n+=1

Két qua:

n=1
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Cac clu tric diéu khién: pass, continue, break

@ pass: lénh khong [am gi cd. N6 thudng dudc st dung
khi ban cin 1 cau lénh d& hoan thanh ci phap, ching
han khi ching ta dinh nghia 1 ham hodc 1 I6p ma chua
mudn trién khai ndi dung cho né.

@ continue: dugc st dung trong vong |3p (for,while) dé
bo qua phan con lai clia vong |3p va chuyén dén vong
I3p tiép theo. Thudng dugc st dung khi mudn bd qua
mét s6 phan tir hodc didu kién cu thé trong vong |3p va
tiép tuc véi l1an 13p ké tiép.

© break: dugc st dung trong vong |3p (for, while) dé
thoat khoi vong I3p ngay |ap tirc khi 1 diéu kién ding
dugc dap (ing. Thudng dudc sir dung néu mudn két
thiic vong 13p sém khi 1 diéu kién cu thé xuat hién.

e ~ DAy I3 cac Iénh d3c biét dugc sir dung trong ciu tric
diéu khién dé kiém soat ludng thuc thi cta CT.
TS. Nguyén Hoang Son — [AC_TRING oY THON
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Cac cau tric diéu khién: vidu- (1)

O A

<

i du. (pass)

a —
b=10
if b > a:

pass

Vi du. (break)
for x in [1,2,3,4,5]:
if(x == 3):
break
print("x = ", x)

Két qua:
x=1
X =2

TS. Nguyén Hoang Son — LAP TRINH PYTHO!

Slide 51/194




KHOA TOAN, DAI HOC KHOA HOC

Cac cau tric diéu khién: vidu- (2)

Vi du. (continue)

for x in [1,2,3,4,5]:
f(x%2==0):
continue
print(f"x = {x} 13 s6 chan")
print(f"x = {x} 13 s 1&")

Két qua:

x=11asdIé
x =31asd I8
x=51asdlé
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Xur ly ngoai &

® Ngoai I¢ (exception): sy kién xdy ra trong qua trinh
thuc thi CT = viéc thuc thi bi gidn doan (/oi hodc tinh
huéng khéng mong muén):

@ Chia cho s6 0.
@ M35 tép khong ton tai.
© S0 dung 1 bién chua dugc dinh nghia ...

e — CT khéng nhan dudc két qua nhu mong dgi ho3c rbi
loan hé théng.

e — X ly ngoai & (exception handling) = CT van cé
thé thuc thi 1 cach an toan ciing nhu kiém soat dugc
ludng thuc thi.

e ~ Xir ly ngoai l&: phan quan trong trong LT.

Python
Error Exception
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Xir ly ngoai I€: try ... except
e Cu phap lénh:
try :
<khéi lénh 1>
except :
<khéi 1énh 2>

® Thuc hién khéi Iénh 1. Trong qua trinh thuc hién khdi
lénh 1 néu c6 phat sinh 16i = khéi Iénh 2 s& thuc hién.
o~
@ try: bao boc m3 mubn kiém tra 15i.
@® except: x( ly ngoai l&.

A

[ |
Python {mN e cooesy
Exception Handling  [oai

{RUN THIS CODE IF AN
EXCEFTION OCCURS)
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X« ly ngoai l€: try ... except-Vi du

Vi du. (ZeroDivisionError)

a = int(input("Nhap vao s a:"))
b = int(input("Nhap vao sb b:"))
try:
c=a/b
print(f"Thuong cta a va b la {round(c, 3)}")
except:
print("Khong thé chia 0!")
print("CT két thac")

® ~ Cé thé b3t nhiéu loai ngoai I& trong cling 1 khdi try

... except
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X ly ngoai lé: try ... except ... else

e Cu phap lénh:
try :
<khéi 1énh 1>
except :
<khbi 1énh 2>
else : # tuy chon
<khéi lénh 3>

e Thuc hién khéi Iénh 1. Néu trong quéa trinh thuc hién
khéi Iénh 1 cé phat sinh 16i = khdi 1énh 2 s& dugc thuc
hién. Néu khéi 1énh 1 khong phat sinh 16i = khéi [énh 3
sé thuc hién.
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X0 ly ngoai I€: try ... except ... else-Vi du

Vi du. (ZeroDivisionError-else)

a = int(input("Nhap vao s6 a: "))
b = int(input("Nhap vao s6 b: "))
try:
c=a/b
except:
print("Ldi chia 0!")
else:
print(f"Thuong cla a va b 1a {round(c, 3)}")
print("CT két thac.")
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Xt ly ngoai 1€: try ... except ... else ... finally
e Cu phap lénh:
try :
<khéi lénh 1>
except :
<khbi 1énh 2>
else :
<khéi 1énh 3>
finally : # tuy chon
<khéi lénh 4>

® Sau khi cic khéi |énh trong (try va else) hoic except
d3 duoc thuc thi, khéi 1énh 4 trong finally dugc thuc
hién bt ké c6 ngoai 1& hay khéng.
e ~ Khéi finally thusng duoc st dung dé thuc hién gidi
phdng tai nguyén, déng két ndi hoic don dep cdc thao
5 Nawn 6 CCARTTATT
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X« ly ngoai l&: try ... except ... else ... finally-Vi du

Vi du. (ZeroDivisionError-finally)

a = int(input("Nhap vao s6 a: "))
b = int(input("Nhap vao s6 b: "))
try:
c=a/b
except:
print("Khdng thé chia 0")
else:
print(f"Thuong cta a va b la {round(c, 3)}")
finally:
print("Thuc hién khéi 1&nh try ... finally”)
print("CT két thic.")
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X« ly ngoai l€: Exception

e Exception: 13 I6p co sé cho tit cd ngoai 1& chuin trong
Python.
o ~

@ Thudng thi dung try ... except dé bt cu thé 1 ngoai 1&
(ZeroDivisionError, IndexError ...).

@® Khi khéng biét chinh xéac loai ngoai 1& nao c6 thé xay ra
= ¢6 thé bt tit ca ngoai 1& bing cach ding I6p
Exception:

® except Exception as e:

® Bién e: gilip truy cip théng tin vé I8i d3 x3y ra, ching
han nhu théng béo 16i, hodic cic thudc tinh khac cia
dbi tugng ngoai &

® = gilp CT khong bi diing mot cach dot ngot.
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X« ly ngoai l€: Exception-Vi du - (1)

A~

Vi du. (Exception - 16p 16i ZeroDivisionError)

except Exception as e:
print(f"Théng bao 16i: {e} \nLoai I6i: {type(e)}"

Két qua:
Théng bao 16i: division by zero
Loai 16i: <class 'ZeroDivisionError'>

TS. Nguyén Hoang Son — LAP TRINH PYTHO!
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X« ly ngoai l€: Exception-Vi du - (2)

A~

Vi du. (Exception - 16p 16i IndexError)
L=[1,23,4,5
try:
x = L[10]
except Exception as e:
print(f'D3 xdy ra ngoai 1&: {e} \nThubc 16p: {type(e)}"

Két qua:
D& xdy ra ngoai Ié: list index out of range
Thudc I6p: <class ‘IndexError’>
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X{r ly ngoai I€: cic 16p Exception - (1)
e Mot sb 16p Exception thudng gap:

| Ténlop | Loi | Viduy
try:
ImportError Import sai tén, PT from sys |mP0rt ABC
trong 1 module except Exception as e:
hay package print(type(e),e)

Truy cap dén chis6 | L = [1,2,3,4,5]
khéng thudéc DS, | try: x = L[10]

IndexError : |
string, tuple ... except Exception as e:
print(type(e), ll_||' e)
try:
NameError Str dung bién c6 X =V

tén chua xac dinh | except Exception as e:
print(type(e), "-", €)

TS. Nguyén Hoang Son —
Slide 63/194




KHOA TOAN, DAI HOC KHOA HOC HUE

X« ly ngoai 1&: cac 16p Exception - (2)

] Tén I6p \ Loi \ Vi du ‘
D = {1:"A", 2:."B"}
Truy cip dén phan | try:
KeyError | tlr c6 khdéa khong x = D[10]
thudc tir dién except Exception as e:
print(type(e), "-", e)
try:
TypeError Tinh toan tré7n cac x =5/"5"
DT c6 kieu except Exception as e:
khéng phu hop print(type(e), "-", e)
Tinh todn trén cac | try:
ValueError bT phl].tu_)p- * = int("a").
nhung gia tri except Exception as e:
khong phu hop print(type(e), "-", e)
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X« ly ngoai 1&: cac 16p Exception - (3)

Tén lép Loi Vi du
try:
ZeroDivisionError Chia cho 0 x =5/0 .
except Exception as e:
print(type(e),e)
try:
FilenotFoundError Khong tim thay f = open("T.txt", "r")

tép dé doc

except Exception as e:
print(type(e),e)

TS. Nguyén Hoang Son —
Slide 65/194




KHOA TOAN, DAI HOC KHOA HOC HUE

Ham: Khai nigm - (1)

® Ham (function): khdi m3a doc 1ap dugc d3t tén, dugc
thiét ké dé thuc hién 1 nhiém vu cu thé hojc tinh toan
gia tri.
o ~
@ T3 chirc m3 thanh cic phan nhd, d& quan Iy va tai sk
dung.
@® M5t ham thudng nhan diu vao (tham sb), thuc hién cac
thao tac trén diu vao va c6 thé tra vé& 1 két qua diu ra
(gid tri tr3 vé).
e CAu tric ham trong Python:
def <tén ham>([cac tham sd]):

[docstrings]
<khbi 1énh>
return [biéu thiic] # tuy chon
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Ham: Khai niem - (2)
o ~
@ return: c6 thé chira biéu thic dugc tinh toadn va gia tri
trad v&. Néu khéng c6 biéu thirc ndo trong return hojc
khéng cé return trong ham = ham s& trd vé None
@® docstrings (tai lieu ham): chudi d3t trong c3p 3 dau
nhdy kép ("""), md ta vé ham.

Function
name Arguments

Function

header /\ /
\dcf Tinh_tong(a, b).

Ham tinh téng 2 s5

Pl

Docstring c=ath
return ¢

return
statement

"B Python

® Goi ham: <tén ham>([cac tham sb])
® ~ Céc tham sb: cach nhau b3ng dau “,” néu c6 nhiéu
(> 2).
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Ham: Khai nigm-Vi du - (1)

A

Vi du. (Ham khéng cé tham sb)

def Tam_giac():
""" Ham (khéng cé tham sb) in hinh tam gi4c
print(ll*ll)
print("**")
print("***")
print("****")

# Goi ham
Tam_giac()

nman

TS. Nguyén Hoang Son — LAP TRINH PYTHO!
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Ham: Khai niém-Vi du - (2)

A

Vi du. (Ham cé tham sb)

def tinh_tong(a, b):

Ham tinh téng 2 s&
c = atb
return c

a = int(input("Nhap vao 1 s6: "))
b = int(input("Nhap vao 1 sé: "))
print(f"Téng ctia {a} va {b}: {tinh_tong(a, b)}")

TS. Nguyén Hoang Son — LAP TRINH PYTHO!
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Ham: Tham sé

® Tham sé (parameter): c4c bién khai bo trong ham,
duoc st dung dé truyén gia tri vao ham khi goi né.
o ~
@ Cho phép truyen thong tin (DL) can thiét vao ham =
dé thuc hién cong viéc cu thé trong khdi lénh.
@ C6 vai tro rat quan trong trong viéc xac dinh cach ham
hoat dong.

def add(a, b):

retlurna + b

add(z, 3)
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Ham: péis6 - (1)

® D6i s6 (argument): gia tri dugc truyén vao ham khi né
dugc goi.
e w0 phia
® Ngudi goi: n6 |a d6i s6
® Ham: né dudc xem tham so.

Types of Python Arguments

¢§ o ......... /i"-
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Ham: béi s6 - (2)

e Cic loai d6i s6 trong Python:
@ D6i sb tir khéa (keyword):
® Db&i s6 bit budc can phai truyén vao ham khi goi né
® Ham s& khong hoat dong diing néu thiéu bat ky doéi s6
tir khéa nao.
@® D6i s6 mac dinh (default, tuy chon):
® D&i s6 c6 gia tri mic dinh dudc dinh nghia trong khai
bao ham.
® Néu khéng truyén gia tri cho cac déi s6 nay khi goi
ham = gia tri mac dinh s& dugc st dung.
© D6i s6 tuy y (arbitrary): cac ddi s6 cé thé thay ddi vé
s6 lusng cho mdi |an goi:
def <tén ham>(x <cac tham sb tuple>):
def <tén ham>(*+ <céc tham sb dictionary>):
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Ham: Tham s6-Vi du - (1)

B A A

Vi du. (Ham v6i tham s6 m3c dinh va bt budc)
def tinh_tong(a, b = 0):
"""Tinh tdng clia hai sbavab
a: tham s6 bat budc, b: tham sé m3c dinh"""
tong = a + b
return tong

# Goi ham véi tham s6 a-bat budc, b-mic dinh
print(f'1. Tong |a: {tinh_tong(5)}")

# Goi ham va truyén c3 hai tham sbava b
print(f'2. Tong la: {tinh_tong(5, 10)}")

TS. Nguyén Hoang Son — LAP TRINH PYTHO!
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Ham: _Tham s6-Vi du - (2)

A

Vi du. (Ham véi tham s6, tuple, bién déi)

def tinh_tong(*t):

S=0

for i in t:

S+=i

return S
print(f'1. Téng: {tinh_tong()
print(f'2. Tong: {tinh_tong(5
print(f'3. Tong: {tinh_tong(1,

)
)1
2,6)}")
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Ham: Tham s6-Vi du - (3).

A A

Vi du. (Ham véi tham s6, dictionary, bién ddi)

def thong_tin(**d): # dictionary
for key, value in d.items():
print(f'{key}: {value}")

# Goi ham va truyén cic tham sb tir dién
thong_tin(Ten = "Tom", Tuoi = 10, Que = "Hué")
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Ham: Pham vi bién-bién cuc bs, toan cuc - (1)

® Pham vi cta bién: vi tri, thai gian ma bién c6 thé truy
cap va st dung.
e C4c loai bién cia Python:
@ Bién cuc bé (local)
® Xac dinh: dinh nghia bén trong ham
® Pham vi st dung: chi cé thé truy cip & bén trong ham
® Thai gian tén tai: chi trong thsi gian thuc thi cla
ham.
@® Bién toan cuc (global)
® Xac dinh: dinh nghia  miic cao nhat ctia CT, ngoai
tt cd cac ham
® Pham vi sif dung: ¢ thé dugc truy cap tir bat ky dau
trong CT, bao gdm ca trong ham
® Thai gian ton tai: trong subt thai gian CT chay.
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Hi‘im _Pham vi | blen blen _cuc b, toan cuc - (2)

PN AN AT A

Types of Scope in Python

e ~ Khi can sir dung bién:
® Hiy xac dinh pham vi clia bién d6 va dam bao truy cap
né theo cach ding
® Néu cb ging truy cap bién cuc bd tir bén ngoai ham,
hodc khdng khai bao bién toan cuc trudc khi sir dung né
= CT c6 thé gip 16i.
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Ham: Bién cuc bg, toan cuc-Vidu - (1)

A A A

Vi du. (Bién toan cuc, cuc bd)

n = 5 # bién toan cuc
i = 10 # bién toan cuc
def tong():
i = 0 # bién cuc bo
S = 0 # bién cuc bd
while i <= n:

S+=i
i +=1
return S

print(f" Tong cac s6 tir 1 --> {n}: {tong()}")
print(f'Bién i & ngoai CT con 13 bién toan cuc: {i}")

TS. Nguyén Hoang Son — LAP TRINH PYTHO!
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Ham: Bién cuc b, toan cuc-Vi du - (2)

Vi du. (L6i chua tham chiéu-UnboundLocalError)
n = 10
S =0 # S 12 bién toan cuc
def tong():
i=0
while i <= n:
S += i # S dudc hiéu 13 bién cuc bb trong ham nay,
i += 1 # khong thay ddi gia tri S trong ham nay dugc
return S

print(f' Tong cic sb tir 1 —> {n}: {tong()}")
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Ham: Bién cuc bg, toan cuc-Vidu - (3)

PV U A A

Vi du 2.21. (Khéc phuc - global)
n=10
S=0
def tong():
global S # => S c6 thé thay ddi gia tri trong ham
i=0
while i <= n:
S +=i
i+=1
return S

print(f"Téng cac sb tir 1 —-> {n}: {tong()}")
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Ham: Ham trong ham

® Ham long nhau (nested) hay ham con: ham dugc dinh
nghia bén trong 1 ham khac.
o ~
@ Tao ra m3 dé doc hon
® Quan ly pham vi bién mét cach hiéu qua hon.
e Diém chinh ma chiing ta can ghi nhé: cic ham dudc
bao quanh (closure-1,2) cé thé truy cip dugc cac bién
cla cdc ham bao quanh.
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KHOA TOAN, DAI HOC KHOA HOC HUE

Ham: Ham trong ham-Vi du - (1)

Vi du. (Ham Idng nhau)

def outer_function():

x=1

def inner_function():
y=4
tong = x +vy

return tong
return inner_function()

ket_qua = outer_function()
print(ket_qua)
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Ham: Ham trong ham-Vi du - (2)

Vi du. (L&i chua tham chiéu-trong ham con -

UnboundLocalError)

def outer_function():
x = 1 # x |13 bién cuc bd
def inner_function():
x+=4
return x
return inner_function()

ket_qua = outer_function()
print(ket_qua)
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Ham: Ham trong ham-Vi du - (3)

Vi du. (Khic phuc - nonlocal)

def outer_function():
= 1l
def inner_function():
nonlocal x
X +=4
return Xx
return inner_function()

ket_qua = outer_function()
print(ket_qua)
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Ham: Thay déi gia tri tham sb

® Trong Python, tham s6 dudc truyén vao ham dudc xem
nhu 13 cic tham s6 khong thé thay déi (immutable) <
néu thay ddi gia tri clia 1 tham s trong ham, thi gia tri
clia tham s& d6 s& khong bi dnh hudng bén ngodi ham.

® Tuy nhién, néu tham s6 13 1 DT c6 kha n3ng thay ddi
(mutable) nhu danh sach, tir dién = c6 thé thay ddi noi
dung ctia DT d6, va cac thay ddi sé dugc phan anh bén
ngoai ham.
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Ham: Thay déi gia tri tham s6-Vi du - (1)

Vi du. (Tham sb khong thay di dugc)
def modify_value(x):

x+=1

print(f"Trong ham: {x}")

number = 0
modify_value(number)

print(f"Ngoai ham: {number}")
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Ham: Thay déi gia tri tham s6-Vi du - (2)

Vi du. (Tham sb thay déi ducc)

def modify_list(L):
L[0] = 100

List = [1, 2, 3, 4, 5]
modify_list(List)

print(List)
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Ham: Tham s6 1a ham

® Ham callback: ham déng vai trd tham sb (truyén vao)
trong 1 ham khéc.

e ~ Puoc st dung bén trong ham goi dé thuc hién céc
tac vu hodc XLDL bén trong ham goi.

CALLBACK FUNCTION

TS. Nguyén Hoang Son —
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Ham: Tham sé 1a ham-Vi du

A

Vi du. (Ham callback)

def tinh_toan(a, b, ham__callback):
ket_qua = ham__callback(a, b)
return ket_qua

def tinh_tong(x, y):
return x + vy

def tinh_hieu(x, y):
return x - y

tong = tinh_toan(10, 2, tinh_tong)
print(f"Tong la: {tong}")
hieu = tinh_toan(10, 2, tinh_hieu)
print(f"Hiéu la: {hieu}")
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Ham: Ham dé quy

® Ham dé quy (recursive function): ham ma trong qua
trinh thuc thi né goi lai chinh né véi 1 ho3c nhiéu dbéi sb
khac nhau.
e CAu tric ham dé quy:
@ Co s& (base, cé dinh hay neo): ham ding va trd vé 1
gia tri.
® Dé quy: ham goi lai chinh né véi cac tham s6 giam di
va tién dén phan co sé.

" Python Recursive Function def recurse(): *

recursive

(o) oo recurse() ool

03 Recursive case

recurse()
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Ham: Ham dé quy-Vi du

e ~ Thudng duoc st dung dé giai quyét cac bai todn cé
cau tric

@ Ldp di ldp lai
@® C6 thé dugc chia thanh cac phan nhé hon.

Vi du. (Ham dé quy)
def Tinh_giai_thua(n):
if n ==
return 1 # Phan co s6
else:
x = Tinh_giai_thua(n - 1) # Phan d& quy
return n*x

ket_qua = Tinh_giai_thua(3)
print(f"Giai thira cta 3: ", ket_qua)
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. Python

Packages

S. Neuyén Hoang Son — [ZE TRINE EVTHON
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Mo6-dun va goi: Mé dun

® Mé-dun (module): 1 tép Python (.py) chda cac dinh
nghia vé ham, I6p, bién vad ma Python.
o~
@ Gilp t8 chirc, tai sir dung m3 Python mét cach d& dang.
@® C6 thé import vao CT khac (dé sir dung cac dinh nghia
trong dé).
© L3 1 DT véi cic thudc tinh ma chiing ta c6 thé dit tén
tly ¥, c6 thé gin két va tham chiéu.

r ~
Main Program
| H
1
Module Module New | _ 1 module
Module
b d
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Mo-dun va goi: Cu tric mé-dun
® M6t mo-dun trong Python cé céu tric:
@ Docstrings (tuy chon)
@® Import mé-dun khac (néu can)
© Khai bdo bién toan cuc (néu can)
O Khai bdo ham, I6p (néu can)
@ M3 thuc thi (tuy chon).

Modules Other modules
L (pyth
Variables import UBvtion))
E . b Variables
unctions Functions
Classes/Types
import
Classes Other modules
( Python)
Members
Variables
C— Functions
Classes/Types
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Mo6-dun va goi: Mé-dun-Luu y

® ~ Mo6-dun
@ Thu vién: xdy dung s3n cac ham, Ip, bién ... va c6 thé
st dung cho cic CT khéc.
® Mab-dun viét san: Python cung cip rat nhiéu.
© Mo6-dun cia NSD: cho phép NLT tao dé st dung cho
cac CT cha minh.

P — 5 = = =7
& Modules in Python
Builtin |
-\ Modules |
Uﬂ!-defined |
Maodules J
b =
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Mo-dun va goi: Mé-dun-Vi du

® Tao 1 mo-dun don gian va st dung né:

Vi du. (Tao mé-dun véi tén my__module.py)

my_variable = 10 # DN 1 bién
def say_hello(name): # DN 1 ham
return f"Xin chao, {name}!"

Vi du. (CT st dung my_module.py)

import my_module # Clung thu muc
print(my_module.my_variable) # Su dung bien

message = my_module.say_hello("Tom") # Su dung ham
print(message)

Két qua:

10

Xin chao, Tom!

TS. Nguyén Hoang Son — [AP TRINH PYTHO
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Mo6-dun va goi: Mé-dun-Luu y

® ~ Mo-dun
@ Mac dinh: Python sé chi nap
e Cac mo-dun hé théng ciia né.
® Cac mo-dun & cling cap véi tép hién tai.
® Nap mo-dun & cac thu muc khac:
® Mo&-dun sys
® PT .append()
import sys
sys.path.append([dudng dan chira mé-dun can nap))
import <mé-dun can nap>

© Thay déi dau dudng dan: “\" = “/"
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M6-dun va goi: Goi

® Goi (package): t6 chiic cic md-dun lién quan v6i nhau
vao trong cung 1 thu muc.

o~
@ Quan ly ma cé ciu tric hon.
@® C6 thé tai sir dung m3 1 cach c6 hiéu qua, dic biét khi
du an 16n, ¢6 nhiéu mo-dun.
© Tranh xung dot giita cdc mo-dun c6 tén gibng nhau
trong cac du an khac nhau.
e Tép __init___.py: phai c6 trong mdi géi Python (cé
thé tréng, hodc chira m3 Python dé khdi tao gi).

® Tén gbéi = tén thu muc.
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Mo6-dun va goi: Cau tric goi

e CAu trac 1 géi trong Python:

Module1.py | | Module2.py | |sub-package| | Module3.py

__init__.py

I Module4.py I I Module5.py I

e Xay dung 1 géi trong Python:
@ Tao thu muc cé tén <tén goéi> can tao (thu muc goi)
® Trong thu muc géi xdy dung cadc mé-dun can tao
© Tao 1 ham __init__.py va luu vao trong thu muc géi
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Mo-dun va goi: Géi-Vi du - (1)

Vi du. (Tao géi math_operations)

® Go6i math_operations cé 2 mo-dun module__nhan.py,
module_chia.py va tép khéi tao ___init___.py trong:

= Jjupyter " Jupyter module_chia.py Lasthe

File View Settings Help File Edit View Settings Help

m files  © Running
1 Idef phepchia(x, y):

Rename 2 try:
c = x/y

3
B/ .- /Lesson/ math_operations / 4 return c

5 except:
O Name 6 print('Khong chia duoc voi ')
0O @ [init_py

: upyter module_nhan.
O @ module_chiapy ‘ Jupy - Py

O @ module_nhan.py File Edit View Settings Help

1 Idef phepnhan(x, y):
2 return x * y

TS. Nguyén Hoang Son — LAP TRINH PYTHO!
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Mo-dun va goi: Géi-Vi du - (2)

Vi du. (tiép theo)
e CT Main - sir dung géi math__operations va cac
mo-dun trong né:

from math_operations import module_nhan, module_chia

kg_nhan = module_nhan.phepnhan(2, 3)
kq_chia = module_nhan.phepchia(5, 1)
print(f"Két qua nhan: {kq_nhan}")
print(f"Két qua chia: {kq_chia}")

® ~ import gbi trong 1 CT Main:
® Cic dong lénh trong tép __init___.py sé€ dugc thuc hién
® Sau d6 c6 thé truy cap cac mé-dun, bién chung tir géi
dé.
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Mo-dun va goi: Goi-Vi du - (3)

A A NN

Vi du. (Tao géi my__packagel)
e Go6i my__packagel cé 2 moé-dun modulel.py,
module2.py va tép khdi tao __init___.py khac rong:

: Jupyter : Jupyter _init_.py Last Checkpoint: la:
File  View Settings Help File Edit View Settings Help
® Files  © Running =]
1 Idef common_function():
Rename 2 print("Ham chung cla géi my package")

B/ - /Lesson/my_ package¥ o -~
ceon my-pactage _\,JUpyter modulel.py _\,JUpyter module2.py

O Name
— File Edit View Settings Help File Edit View Settings Help
0oe |_init__py
O @ modulet.py B B
0O e module2.py 1 Idef say_hello(name): 1 my_variable = 10

2 return f"Hello, {name}!"
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Mo-dun va goi: Goi-Vi du - (4)

A

(Tao gbéi my__package?2)

® Go6i my__package2 c6 2 moé-dun modulel.py,
module2.py va tép khdéi tao ___init___.py khac rong
(tdng quat):

_ Jupyter Z Jupyter _init_py Lastchecy _ JUPYtEr modulel.py Last check
File View Settings Help File Edit View Settings Help File Edit View Settings Help

™ Files  © Running
1 x1 = 20 # Bién trong mé-dun

1 ¢ my_package2/__init__.py

)/ e JLesson/ vage2; 3 7 Khai bio cdc module 3 def function1():
we /Lesson [ my_package. 4 from . import modulel 4 print("Day 13 ham cla modulel!")
5 from . import module2 -
O Name : P  Jupyter module2.py tast chec
O @ _init_ e — :
=Py 7| # Knai b'm‘[f,m N File Edit View Settings Help
O @ moduletpy 8 a = 50 # Bién dung chung
s
O @ module2py 10 # Khai bdo ham: =]
11| def common_function(): 1 x2 = 30 # Bién trong mé-dun
12 print("pay 13 ham dung chung!™)
3 def function2():
4 print("Day 13 ham cia module2!")
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No6i dung mon hoc
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® Kiéu dir liéu chudi

® Kiéu dif lidu danh sach
© Kiéu dif liéu bd

© Kiéu dir lidu tap hop
@ Kiéu dif liéu boolean
@ Kiéu dif lidu tir dién
@ Kiéu dir liéu tép

\ Python - Data Types \

‘. Numeric | ‘ Dictionary | ‘ Boolean | | set | | Seduence '

Type
[ ot ) [ e ] e ]

Complex i
e [ st ]
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HUE

Cac KDL phirc tap: KDL chudi-Khai béo
® Chubi (string): diy bat ky cac ky tu.
¢ Khai bao chubi:
< BC>=".." hodc “..."
Chuéi réng (“” hodc ”): chudi khdng c6 ky tu nao.
Cac ky tu trong chudi 13 cac ky tu thudc bang m3
Unicode ho3c bang m3 ASCIl = chudi trong Python cé
ho trg tiéng Viét.
Danh chi sb thir tu cac ky tu trong chubi:
@ Theo hudng tir trdi sang phai: 0, 1, ...
® Theo hudng tu phai sang tréi: -1, -2, ...
o ~
@ Mot trong nhiing KDL co ban, phd bién nhat.
® Khdng thé thay déi cac ky tu trong bién chudi da khai
bao.
(3] Méi ky tu trong Python dudc xem nhu 1 chudi c6 d6 dai
bang 1.
TS. Nguyén Hoang Son — [AC_TRING oY THON
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Cé KDL phU'C tap: KDL chuéi-Vi du

st = "Lap trinh Python"
print(st)

print(st[0], st[1])
print(st[-1], st[-2])

Két qua:

Lap trinh Python

La

no
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Cac KDL phirc tap: Cac thao téc trén chudi - (1)
® Python cé rat nhiéu PT, toan tir cho cac thao tac
(operations) trén chudi.
® Truy cap ky tu trong chubi (index):

< BC > [index|
e Tinh d6 dai cia chudi:
len(< BC >)

® Nb6i (ghép, cong) va lap chubi:
®<BCl>+---+<BCn>
® < BC>s%n=nx< BC>, véi n€ N* |3 s6 |an I3p.
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Cac KDL phirc tap: Cac thao tac trén chudi - (2)

® Phép cat (slicing) chubi:

< BC > [start : stop : step]

® Trich xuit 1 chudi con cia chudi < BC > tir chi sb start
= chi sb stop — 1 (start < stop) véi buéc nhdy step.

@ < BC > [start: stop: 1|= < BC > [start : stop).

@® < BC> [0: stop] =< BC > [: stop).

© < BC > [start:]: c&t chudi tur vi tri start = cudi chudi.

@ < BC > [start :: step|: c3t ti start = hét chudi véi budc
nhdy step.

@ < BC > [:: —1]: d3o ngudgc chubi.

® K&t qud clia phép cit: trd vé& 1 chudi méi chira cac phan
tlr can cSt, khong lam thay ddi chudi ban dau.

°* =

<BC>[a+<BC>[a:]=<BC>[]=<BC>
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Cac KDL phirc tap: Cac thao tac trén chudi - (3)

e Tach chubi:

< BC > .split(separator, maxsplit)

® Tach chudi thanh DS céc chudi con
N
@ separator: ky tu phan tach, mic dinh 13 khoang tring.
@ maxsplit (tiy chon): s6 chudi tbi da dugc tach, mic
dinh -1 (tach tat ca).
® So sanh chubi (comparison):

® Cac todn ti so sanh: ==, = <, >, <=, >=
® Thuc hién: |an lugt so sanh cac ky tu tucng Ung tur tréi
sang phai:

@ Néu gip 1 ky tu khong bang nhau = chudi nao chira
ky tu 16n hon s& 13 chudi I6n hon.
@® Néu 1 chudi la phan dau cla chudi kia = chudi d6 I3
nhd hon.
TS. Nguyén Hoang Son — [AC_TRING oY THON
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Cac KDL phirc tap: Cac thao tac trén chudi - (4)
e Chuyén d6i ky tu hoa, ky tu thudng:

| Phuong thic | Thuc hién \
Chuyén cac ky tu trong chudi
thanh ky tu hoa
Chuyén cac ky tu trong chudi
thanh ky tu thudng
Chuyén ky tu dau tién trong chudi
thanh ky tu hoa va tit ca cac ky
tu con lai thanh ky tu thudng
Chuyén ky tu dau tién clia cac
tir trong chudi thanh ky tu hoa
Chuyén cac ky tu hoa thanh ky tu
thuong, ky tu thudng thanh ky tu hoa

< BC >.upper()

< BC >.lower()

< BC >.capitalize()

< BC >.title()

< BC >.swapcase()
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Cac KDL phirc tap: Cac thao tac trén chudi - (5)

e Kiém tra chudi con:

< BCC>in< BC >

® Tra vé gia tri True néu chudi con < BCC > c6 trong
chudi < BC >, ngugc lai False.

¢ Pém chudi con:

< BC > .count(< BCC >, [start, stop])

® Tra vé sb 1an xuét hién cta chudi con < BCC > trong
chudi <BC>
N
@ ([start, stop]: pham vi tim kiém trong chudi (= stop— 1).
@® mic dinh: toan bd pham vi tim kiém.
TS. Nguyn Hoang Son — [AP TRINI PvTHON
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Cac KDL phirc tap: Cac thao tac trén chudi - (6)
e Tim kiém chudi:

< BC > .find(< BCC >, [start, stop])

® Tra vé chi s6 dau tién clia chudi con < BCC > xuat hién
trong chudi < BC > ho3c -1 néu néu chudi con khéng
tim thay
e g
@ |[start, stop]: pham vi tim kiém trong chudi.
@® mdic dinh: toan bd pham vi tim kiém.

N

~ V2
< BC > .index(< BCC >, [start, stop])

® Trd vé vi tri dau tién cha chudi con < BCC > xuit hién
trong chudi < BC >, hodc ném 1 ngoai |é ValueError
néu chudi con khong tim thay.
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Cac KDL phirc tap: Cac thao tac trén chudi - (7)

® Thay thé chudi con:

< BC > .replace(BCC_old, BCC_ new, [count])

® Tra vé chudi méi dugc tao thanh tir chudi < BC > bang
céch thay thé tdi da count (tly chon, m3c dinh 13 tit
cd) cac chudi con < BCC_old > b3ng chudi con
< BCC_new >.
® Xéa cac khoang trang 2 dau cia chubi:

@ < BC > .Istrip(): x6a hét khoang tring (white space) &
bén trai chudi.

@® < BC > .rstrip(): x6a hét khoang tréng & bén phai
chudi.

© < BC > .strip(): x6a hét khodng tréng & ca 2 dau chudi.

® ~ Thudng dudc dung khi XLDL ngudi dung nhap vao.
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Cac KDL phirc tap: Cac thao tac trén chudi - (8)

e Can chinh (align) chuédi:

@ < BC > .ljust(width): Cin chinh bén trai, bing cach
thém s& khoang tring width vao bén phai chudi.

@® < BC > .rjust(width): Can chinh bén phai, bang cach
thém s& khoang trdng width vao bén trai chudi.

© < BC > .center(width): Cin chinh chudi vao giita, bang
cach thém s6 khoang tring width vao déu 2 bén chudi.

® ~Thudng duoc dung dé dinh dang chudi theo cach

ching ta mubn.
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Cac KDL phirc tap: Cac thao tac trén chudi - (9)

e Kiém tra tinh chét (True, False) cha chudi (is_):

@ < BC > .isspace(): chi chiia cac ky tu tring?

® < BC > .isdigit(): chi chira cac chit (ky tu) sb?

© < BC > .islower(): chi chira cic chit thudng?

O < BC > .isupper(): chi chita cac chit hoa?

@ < BC > .isalpha(): chi chira cic chit ('a')/ b',...,/z va
AB,.. Z)?

@ < BC > .isalnum(): chi chira cic chii hojc s6?

@ < BC > .istitle() : chi chira cac tir c6 chif dau I3 chir
hoa?

® ~ Thuong dugc dung dé kiém tra tinh chat clia 1 chudi
trude khi xr ly né.
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Cac KDL phirc tap: cac thao tac trén chudi - (10).

® Ham max, min:
@ max(< BC >): tra vé ky tu c6 gia tri 16n nhit trong
chudi dua trén gia tri ASCII ctia cac ky tu
® min(< BC >): trd vé ky tu c6 gia tri nhé nhit trong
chudi dua trén gia tri ASCII clia cac ky tu.
* Ham eval:
® eval(< BC >): tinh 1 biéu thiic Python dugc biéu dién
dudi dang chudi.
N>
@ Ham rit manh = cho phép thuc thi bt ky m3 Python
nao dugc cung cip trong chudi, ké ca nhitng m3 c6 thé
gay 18i hodc nguy hiém = gy ra 18 hdng bio mat hojc
16i cho (tng dung néu khéng dugc st dung diing cach.
@® Han ché sir dung ham nay khi khéng can thiét.
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Cac KDL phirc tap: KDL danh sach-Khai bao
® Danh sach (list): tap hop cac phan tir (bat ky).
e Khai bao DS:

< BDS >= [x1,x2, ..., Xn]

® Cac phan tir trong DS ciia Python c6 thé gidng nhau,
khac kiéu va tham chi 13 1 DS.
® DS réng ([]): DS khong c6 phan ti nio.
® Danh chi sé thir tu cac phan tir trong DS: tuong tu
chudi.
o ~

® Mbét trong nhitng KDL cuc manh cta Python.
® Mot dang md réng cla KDL mang (array) trong cac

NNLT khac (C, Java ...).
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KHOA TOAN, DAI HOC KHOA HOC HUE

Cac KDL phirc tap: KDL danh sach-Vi du

Vi du. (DS)

=]
L2 =[2, 1, 3.5, 2, 5, 'Toan’, [a’, b, "Vin']
print("List 1 =", L1)

print("List 2 =", L2)

print("Phan tr thr 1 tU trdi sang cla List 2: ", L2[0])
print("Phan tlr thr 1 tir phai sang cla List 2: ", L2[-1])
Két qua:

List 1 =]

List 2 = [2, 1, 3.5, 2, 5, 'Toan’, ['a’, 'b], "Vin']

Phan tr thir 1 tir trai sang cla List 2: 2

Phan tr thir 1 tir phai sang cla List 2: Vin
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Cac KDL phirc tap: Cic thao téc trén DS- 1
® Python hd trg rat nhiéu thao tac trén DS.
® Truy cap cac phan tir trong DS:

< BDS > [index]

e L3y s6 phan tir trong DS:
len(< BDS >)

e Cap nhat gia tri phan tir trong DS:
< BDS > |index] =< giatrimé&i >
~ Day 13 diém khéc so véi chudi.
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Cac KDL phirc tap: Cac thao tac trén DS- 2
e Cét (slice) DS:

< BDS >= [start : stop : step]

® Trich xuit 1 phan cha DS theo kho3ng chi dinh: tir vi tri
start dén vi tri stop — 1 véi bu6c nhdy step

@ < BDS > [start : stop : 1]= < BDS > [start : stop]

® < BDS > [0 : stop] =< BDS > [: stop|

© < BDS > [start :]: c&t DS tir vi tri start dén hét DS

@ < BDS > [start :: step]: cit tUr start dén hét DS véi step

@ < BDS > [:: —1]: dao ngugc DS

® K&t qud clia phép c5t: trd v& 1 DS méi chira cic phan
tlr can cSt, khong lam thay d6i DS ban dau.

® Nbi (ghép) va lap DS:
@ <BDS1>+---+ < BDSn>
® < BDS>*xn=nx< BDS >, véi n € N* |3 s6 lan lap.
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Cac KDL phirc tap: Cac thao tac trén DS- 3

e Thém vao cudi DS:

< BDS > .append(x)

® x: phan tt, DS.
® Mg rong DS:

< BDS > .extend(< BDS >)

® ~ append() # extend().

TS. Nguyén Hoang Son —
Slide 122/194




KHOA TOAN, DAI HOC KHOA HOC HUE

Cac KDL phirc tap: Cic thao téc trén DS- 4
 Kiém tra sy ton tai phan tir trong DS (True, False) :

< x> in< BDS > < x> not in < BDS >

® Tim 1 phan t& trong DS:
< BDS > .index(x)

® Tra vé chi s6 clia pt dau tién bang x trong DS.

® Khong ton tai phan tir bang x trong DS = ngoai 1&
ValueError. Trudng hop nay, c6 thé két hop st dung
toan t in va PT index().

e Pém 1 phan tir trong DS:

< BDS > .count(x)
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Cac KDL phirc tap: Cac thao tac trén DS- 5
* Pao ngudc DS:

< BDS > .reverse()

e Tinh téng cac phan tir trong DS:

sum(< BDS >)

® Ham max, min trén DS:
@ max(< BDS >): Tra vé phan ti ¢ GTLN trong DS
@® min(< BDS >): Tra vé phan t& c6 GTNN trong DS
® 2 ham rat hitu ich khi can tim GTLN, GTNN trong DS
dé thuc hién cac tinh toan ho3c kiém tra.
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Cac KDL phirc tap: Mét sé van dé néng cao DS-1

e Tao 1 DS:
@ < BDS > .append(< x >)
® Tao DS b3ng cich thém tiing phan tir vao DS.
@ [< value > for < x > in < dbi tuong >]
® Tao DS gdm cac phan tir 12 gid tri cla value (gia tri
ho3c biéu thirc) khi phan ti 13n lugt nhan gia tri cla
(tap) déi tugng.
© [< value > for < x > in < dbi tuong > if < diéu kién >]

® Tuong tu nhu trén nhung cac phan tir phai thda thém
diéu kién.
@ Hai vong 13p for 16ng nhau: tao DS véi cac phan tir
cling 12 DS (DS 2 chiéu).
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C ac KDL phU'C tap: Mét sé van dé nang cao DS-2

Vi du. (Tao DS bing for)

L1 = [i for i in range(5)]
L2 = [i*i for i in range(5)]
L3 = [0 for i in range(5)]

L4 = [5%i for i in (1,2,3) if i%2 == 0]

print(f"List 1 = {L1}")
print(f"List 2 = {L2}")
print(f"List 3 = {L3}")
print(f"List 4 = {L4}")
Két qua:

List1=1[0, 1,2, 3, 4]
List 2 = [0, 1, 4, 9, 16]
List 3=10,0,0,0, 0]
List 4 = [10]
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Cac KDL phirc tap: Mét sé van @& nang cao DS-3
Vi du. (Tao DS bang 2 for)

L = [i, j] for i in (1, 2) for j in range(3)]
print("List = ", L)

Két qua:

List = [[1, 0], [1, 1], [1, 2], [2, O], [2, 1], [2, 2]]

Vi du. (Tao DS bing for va append)

L=
for i in range(10):
L.append(i)
print("List = ", L)
Két qua:
List=1[0,1,2 3,4,56,7,8,9]
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Cac KDL phirc tap: Mét sé van d& néng cao DS-4
® Chén phan tir vao DS:

< BDS > .insert(i, x)

® Chén x vao vi tri c6 chi s6 i trong DS. Trudng hop i 16n
hon s& phan tir ctia DS, thi chén x vao cudi DS.
e Xéa phan tir khéi DS:
o PT:

@ < BDS > .remove(x): Xéa phan tir x gip dau tién
trong DS. Trudng hop néu DS khéng cé x, thi Python
ném ra 1 ngoai Ié ValueError.

@® < BDS > .pop(): Xéa phan tir cui cung clia DS.

© < BDS > .clear(): Xéa tt ci cic phan t{ trong DS.

® Ham del():

@ del < BDS >[index]: Xéa phan t cé chi sb [index].

@® del <BDS>[start : stop : step|: Xba c4c phan ti trong
pham vi [start : stop — 1] v6i buc nhay la step (m3c
dinh step=1).
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Cac KDL phirc tap: Mot sé van dé nang cao DS-5

e S3p xép DS:
@ PT .sort():
@ < BDS > .sort(): Thir tu t3ng.
® < BDS > .sort(reverse = True): Thi tu gidm.
® DS gbc s& bi thay d8i sau khi sSp xép bang PT nay.
® Ham sorted():
@ sorted(< BDS >): S3p DS theo thir tu ting dan.
@ sorted(< BDS >, reverse = True): S3p DS theo thir tu
gidm dan.
® Ham nay s tao ra 1 DS méi sau khi s8p xép va khéng
Idm thay d6i DS gbc.
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Cac KDL phirc tap: Mét sé van dé nang cao DS-6
® Ma tran - DS 2 chiéu:
® Ma tran (Python): DS ma méi phan t clia né 13 1 DS
- bidu dién 1 dong clia ma tran.

Vi du.

® [[1,0,1],0,0,1]]- DS chita cac DS con biéu di&n cho ma tran:

1{0(1
0|1

® Danh chi s6 dong, cot trong ma tran: bat dau tir 0.
® Truy cap 1 phan tir trong ma tran:

< BDS > [chi s& dong][chi sb c6t]
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Cac KDL phirc_tap: Mét sé van d& néng cao DS-7

AR

Vi du. (Duyét ma trén)

matrix = [[1, 0, 1], [0, O, 1]] # GS d3 cé ma tran
print(matrix) # Cach 1

for x in matrix: # Cach 2: 1 for
print(x)

for i in range(2): # Cach 3: theo chi sb

for j in range(3):
print(matrix[i][j], end =" ")

print()

Két qua:

L, 0, 1], [0, 0, 1]

[1,0, 1] [0, 0, 1]

101

001
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Cac KDL phirc_tap: Mét sé van d& néng cao DS-8

Vi du. (tiép theo)
matrix = [[1, 0, 1], [0, 0, 1]]

# Cach 4: duyét tirng phan tif theo hang, cot
for row in matrix:

for element in row:

print(element, end =" ")

print()
Két qua:
101
001

® DS 2 chiéu |3 1 cach phé bién dé biéu dién ma tran
trong Python va thuc hién cac phép todn ma trén co
ban.
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e

Vi du. (Tao ma trén)

m = int(input("Nhip sb hang ma tran: "))
n = int(input("Nhap s6 c6t ma tran: "))

# Céach 1:
matrix = ]
for i in range(m):
row = ]
for j in range(n):
a = int(input(f'a{i+1,j+ 1} ="))
row.append(a)
matrix.append(row)

4 Cach 2:
matrix = [[int(input(f"a{i + 1, j + 1}")) for j in range(n)]
for i in range(m)]
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Cac KDL phirc tap: Mot sé van dé nang cao DS-10
e DS cua cac DS:

® Ma tran I3 trudng hop riéng clia DS ma cac phan tir clia
né la cac DS

® M&i phan tif trong DS 13 cac DS ma s6 phan tir ctia né
c6 thé khac nhau.

Vi du. (DS cta DS)

L1 =[1, 2, 3]

L2 = ['Programming’, 'Python’]
L3 = [2023]

L = [L1, L2]

L.append(L3)

print(f"DS 1a {L}")
Két qua:
DS la: [[1, 2, 3], [Programming’, 'Python’], [2023]]
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Cac KDL phirc tap: Mot sé van dé nang cao DS-11

® So sanh 2 DS:
@ Lan lugt so sanh cac phan ti tir chi s& 0 dén hét DS
® Khi gdp 2 phan tir tuong (ing khac nhau, thi DS nao
chira phan tir 16n hon, DS d6 16n hon
© Cic phép toan so sanh trén DS la: ==, <, <=, >, >=

Vi du. (Cac phép toan SS)
L1=1[1,23];2=[13,2];:L3=[L2 3, 4]

print(f“1. {L1 == L2}")
print(f“2. {L1 < L2}")
print(f“3. {L1 <= L2}")
print(f'4. {L1 > L3}")

print(f“5. {L1 >= L3}")
Két qua:
1. False, 2. True, 3. True, 4. False, 5. False
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Cac KDL phirc tap: KDL ba-Khai bao
® B (tuple): 1 tap cic phan tir dugc sdp thir tu.
e Khai bao 1 bd trong Python:

< BB >= (Xl,XQ,...,Xn >)

® Trudng hop néu bo chi c6 1 phan tir:

< BB>=(<x>,)

® B6 rong (()): bd khéng cé phan tir nao.
® Danh chi sé thir tu cac ky tu trong bo: tuong tu
chudi, DS.
o ~
® B6 c6 thé chira nhidu KDL: s& nguyén, sb thuc, chudi va
thadm chi 13 DS hoac cic bé khac.
TS. Nguyn Hoang Son — [AP TRINI PvTHON

Slide 136/194




KHOA TOAN, DAI HOC KHOA HOC HUE

Cac KDL phirc tap: KDL bs-Vi du

o ~
® Khéc v6i DS, bd 13 KDL khdng thay ddi (immutable): 1
bd sau khi dudc tao thi khong thé thém, xda holc thay
d6i gid tri cAc phan ti trong bd
® — Bo rat thich hgp khi chiing ta muén bao dam tinh
khéng thay déi ctia DL.

Vi du. (B9)

tl = (1, 2, "Python", 3.5)
t2 = (5,)

t3 = (5) # khéng phai bd
Két qua:

(1, 2, 'Python’, 3.5)

(5)

5
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Cac KDL phirc tap: Cac thao téc trén bo-1
¢ Truy cap cac phan tir trong bo:

< BB > [index]

e Liy s6 phan tir trong bo:

len(< BB >)

® Nbi (ghép) va Iap bé:
® <BBl1>+---4+<BBn>.
® < BB>xn=nx< BB>, v6i n € N* 13 sb lan 13p.
e KDL bo khéng cho phép thém phan tir. Tuy nhién, cé
thé diing nbi b6 dé thém 1 phan tir méi (tao ra bé méi).
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Cac KDL phirc tap: Cac thao tac trén bs-2
® Phép cét (slicing) bo:

< BB >= [start : stop : step]

® Trich xuit 1 phan clia bd theo khodng chi dinh.
@ < BB > [start: stop: 1] =< BB > [start : stop]
® < BB> [0: stop] =< BB > [: stop|
© < BB > [start:]: cat bd tu start dén hét cha bd
@ < BB > [start :: step|: cit tir start dén hét b véi step
@ < BB > [:: —1]: dao ngugc bd
® K&t qua cla phép c5t: trd vé 1 bé méi chita cac phan tir
can c5t, khéng lam thay déi bo ban dau.
® So sanh cac bo:
® Tuong tu nhu DS
® Cic phép toan so sanh trén bd: ==, <, <=,>,>=
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Cac KDL phirc tap: cCac thao tac trén bo-3
e Ham tuple():
® tuple(iterable): Tao 1 bd tir DL c6 thé I3p lai (iterable).
Trudng hop khong truyén dbi s6 thi ham tao 1 bo tréng
® Ham nay rat hitu ich khi mudn chuyén d6i DL tir dinh
dang iterable sang bo dé dam bao tinh khéng thay déi
ctia DL
e jterable: chudi, DS, b (khac), tap hop, tir dién, range().
® Packing va Unpacking:
@ Packing: déng géi nhidu gi tri thanh 1 bd ma khoéng
can d3t bién cho ting gia tri
® Unpacking: trich xuit cac gié tri tir 1 bo va gan ching
cho céc bién riéng 1@
® Unpacking ciing c6 thé dugc thuc hién cho: DS ho3c
bat ky iterable nao khac
® Packing va Unpacking gilip |am viéc v6i b 1 cach linh
hoat va tién Igi, d3c biét khi mudn trao ddi giita cac gia
tri 1 cach nhanh chéng.
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Cac KDL phirc tap: Cac thao tic trén bo-4
¢ Ham max, min trén bo:
@ max(< BB >): Tra vé phan tir c6 GTLN trong bd
® min(< BB >): Tra vé phan t& c6 GTNN trong bo.
e Kiém tra su ton tai phan tir thudc bé (True, False):

< x>in< BB > < x> not in < BB >

® Tim 1 phan tir trong bo:
< BB > .index(< x >)

® Tra vé chi sb clia phan tir dau tién bing x trong bd
® Khi khéng ton tai phan tir bing x trong bd = ném ra 1
ngoai |&é ValueError.
e Dém 1 phan tir trong bo:

< BB > .count(< x >)
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Cac KDL phirc tap: KDL tap hgp-Khai bao

® Tap hop (set): 1 tap cac phan tir (gia tri) duy nhét,
khong s3p thir tu va do d6 khong index.

e Khai bao 1 tap hgp trong Python:

< BTH >= {x1,x2,...,%Xn}.

® TH réng ({}): TH khong c6 phan ti nao.
o
® KDL c6 thé thay déi dugc ndi dung (mutable).
e KDL linh hoat v manh m&, thudng dugc st dung dé
thuc hién cac phép toan tap hop gibng nhu trong toan
hoc. Day 13 1 diém manh cda Python.
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Cac KDL phirc tap: KDL tap hop-Vi du

Vi du. (TH)

s={1, 0,2 5, 'Python’, 2, 3}

empty_set = set() # tao tap rong

print(s) # Python sé loai bd cac gia tri trung 13p
print(empty_set)

Két qua:

{0, 1, 2, 3, 5, 'Python’}

set()
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Cac KDL phirc tap: Cac thao tac trén tap hgp-1

e Tao 1l TH:
@ Liét ké truc tiép: nhu dinh nghia
@® Ham set(): két hgp véi DS, chudi va PT add()
© Vong lap for: tuong tu nhu tao DS.

Vi du. (Tao TH)

sl = set([1, 1, 2, 3, 4, 5])

s2 = set("abca")

s3 = set() ; s3.add(1) ; s3.add(5)
s4 = {x for x in range(10)}

Két qua:

{1,2 3, 4,5}

{’c’, 'b’, '’

1. 5)

{0, 1,2,3,4,56,7, 8,9}
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Cac KDL phirc tap: Cac thao tac trén tap hgp-2

¢ Liy s6 phan tir ctia TH:

len(< BTH >)

e Kiém tra sy ton tai phan tir trong TH (True, False):
<x>in< BTH >

< x> notin< BTH >

e Thém phan tir vao TH:
@® < BTH > .add(< x >): Thém 1 phan t&
® < BTH > .update(< iterable >): Thém nhiéu phan ti
tlr iterable vao TH.

TS. Nguyén Hoang Son —
Slide 145/194




KHOA TOAN, DAI HOC KHOA HOC HUE

Cac KDL phirc tap: Cac thao tac trén tap hgp-3

e Xoéa phan tir ra khéi TH:
@® < BTH > .discard(< x >): X6a 1 phan tu
® < BTH > .remove(< x >): Xéa 1 phan ti ra khéi TH,
néu phan tir khong ton tai thi ném ra 1 ngoai &
KeyError
© < BTH > .pop(): X6a va trd vé 1 phan t& NN tu TH
@ < BTH > .clear(): Xéa tat c3 phan tu.
® Phép hogp:
@® < BTH1 > .union(< BTH2 >): Hop 2 TH
® < BTH1>| < BTH2 >.
® Phép giao:
@® < BTH1 > .intersection(< BTH2 >): Giao 2 TH
O < BTH1 > & < BTH2 >.
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Cac KDL phirc tap: Cac thao tac trén tap hop-4

® Phép hiéu:
@® < BTH1 > .difference(< BTH2 >): Hiéu cia 2 TH
® <BTH1 > — < BTH2 >.
® Phép hiéu déi xirng:
@® < BTH1 > .symmetric_difference(< BTH2 >): Hiéu
dbi xting clia 2 TH
® < BTH1 >"< BTH?2 >.
® Cac phép toan déi véi tap con (True, False):
@ So sanh bang (==): < BTH1 >==< BTH2 >
® Kiém tra tap con:
@ < BTH1 > .issubset(< BTH2 >)
® < BTH1 ><=< BTH2 >.
© Kiém tra tap con that su:
@ < BTH1 > .issubset(< BTH2 >) and

< BTH1 >! =< BTH2 >
@ < BTH1 ><< BTH2 >.
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Cac KDL phirc tap: Cac thao tac trén tap hgp-5

e Kiém tra cac diéu kién trong 1 TH:
@ all(): Ham trd vé True néu tit ca cic phan td trong TH
thoa diéu kién, ngudc lai trd vé& False.
@® any(): Ham tra vé True néu it nhat 1 phan ti trong TH
thod man diéu kién, ngugc lai tra vé& False.
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Cac KDL phirc tap: KDL Boolean-1

® Boolean (bool, I6gic): biéu dién 2 gia tri True (ding)
va False (sai).
® Thudng dugc st dung trong: cdc biéu thirc lbgic, cau
tric diéu kién va cac loai kiém tra trong LT.

¢ Chuyén d6i sang KDL boolean trong Python:

bool(< value >)

® Chuyén ddi 1 gia tri hodc biéu thiic thanh KDL boolean:
@ True: néu gia tri |3 s6 khac 0 hay iterable khac rong
hay biéu thic 13 ding
@® False: néu gia tri 13 s6 bang 0 hay iterable rdng hay
None hay biéu thirc 13 sai.
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Cac KDL phirc tap: KDL Boolean-2

e Cac phép toan trén kiéu DL boolean trong Python:
@ Cac toan tir so sanh:
O —=!=><>=<= )
@ 2 toan hang trong céic toan tir ndy phai cé cing kiéu.
@® Cac toan tir boolean:

@ and, or, not
@® Bang chan tri:

© Toan ti in
O Toan ti is
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Cac KDL phirc tap: KDL Tir dién-Khai bao
e Tir dién (dictionary, kiéu anh xa-mapping): tap khong
c6 th tu cha cac cdp khéa-gia tri (key-value), trong
dé mdi khéa phai la duy nhat.
e Khai bao 1 TD trong Python:

< BTD >= {< key, : value; >, ..., < key, : value, >}

e Luu trif va truy xuat cac gia tri trong TD: dua trén
khéa (thay vi chi s6 nhu DS).
o ~
® KDL phd bién va manh trong Python, con dugc goi 13
KDL anh xa
® Thuong dugc st dung rdng rai trong luu trir va quan ly
théng tin phitc tap mét cach cé hiéu qua.
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Cac KDL phirc tap: KDL Ti dién-Vi du

e Cac khéa trong TD I3 khéng thay déi =
® Khoa: chi c6 thé sir dung cac KDL khéng thay déi nhu

chudi hoic s6

® Gia tri: dung KDL tuy vy.

Vi du. (TD)

D = {1:10.5, 2:"Python”, “age":9}: TD goém 3 phan tir véi

khéa va gia tri:

| Khéa | Gia tri |

1 10.5
2 “Python”
“age” 9
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Cac KDL phirc tap: Cac thao tic trén TD-1
® Truy cap cac phan tir trong TD:

< BTD > [key]

e Liy s6 phan tir trong TD:

len(< BTD >)

e Thém phan tir méi vao TD:

< BTD > [newkey] =< gia tri >

TS. Nguyén Hoang Son —
Slide 153/194




KHOA TOAN, DAI HOC KHOA HOC HUE

Cac KDL phirc tap: Cac thao téc trén TD-2.

e Cap nhat gia tri cia khoéa trong TD:

@ < BTD > [key] =< giatriméi >

@® < BTD > .update(< BTD_other >): cip nhét gia tri

ctia nhiéu khéa trong < BTD > tir < BTD_ other >

e Liy DS céac déi tugng trong TD:

@ Khoéa:

< BTD > .keys()

® Gia tri:
< BTD > .values()

© Khoa-gia tri:
< BTD > .items()

® Sao chép TD:
< BTD > .copy()
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Slide 154/194




KHOA TOAN, DAI HOC KHOA HOC HUE

Cac KDL phirc tap: cac thao tic trén TD-3
® Duyét TD: for + print
® Khoa:
for < BK > in< BTD >
® Gia tri:
for < BGT > in < BTD > .values()

© Khoéa-gia tri:
for < BK,BGT > in < BTD > .items()

e Kiém tra su ton tai khéa trong TD (True, False):

< key>in< BTD > < x> notin< BTH >

TS. Nguyén Hoang Son —
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Cac KDL phirc tap: Cac thao téc trén TD-4.
e Xéa phan tir thuéc TD:
@ < BTD > .pop(< key >): Xéa 1 phan ti
® < BTD > .popitem(): Xéa 1 phan ti dugc dua vao TD
Ian sau cling
© < BTD > .clear(): Xéa tit c3 phan ti (TD réng)
@ del(< BTD > [< key >]) = (1)
@ del(< BTD >) : TD s& khéng ton tai.

e LAy gia tri cia 1 khéa trong TD:

< BTD > .get(< key > [, default])

® PT nay trd vé gia tri None néu TD khoéng cé khéa.
Trudng hop mudn thay None, diing thém tly chon
default
® PT gilip tranh 18i khi c& ging truy cap 1 khéa khong
ton tai trong TD.
TS. Nguyn Hoang Son — [AP TRINI PvTHON
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Cac KDL phirc tap: KDL tép

e Tép (file): KDL duing dé Iam viéc vé6i cac tép tin (trén
MT) nhu vdn b3n, hinh 3nh, 4m thanh, ho3c bat ky loai
DL nao khéc dugc luu trit trén & dia.

e Python cung cap nhiéu chiic n3ng va PT dé lam viéc véi
tép: doc, ghi, tao, x6a va di chuyén tép.

e C6 3 ché do (mé tep) lam viéc véi tep:

® r: doc
® w: ghi
® a: néi thém (append).

e Bién tép: dé an toan vé DL trong tép = hé diéu hanh

yéu cau cac CT lam viéc véi tép thong qua bién tép.
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File handling in
Python

to files

04

o

e
P
o
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Cac KDL phirc tap: Cac thao tac trén tép-2
e M@ tép dé doc:

< BT >= open(< "téntép” >,"r")

~

with open(< "téntép” >,”r")as < BT >:

® Néu tép khong ton tai = CT s& ném ra ngoai lé

FileNotFoundError.
® Poc tép:

@ < BT > .read(): Doc tit ca ky tu trong tép (ké ca cac
ky tu xubng dong) va luu ching thanh 1 chudi ky tu

@® < BT > .read(n): Doc n byte tinh tir vi tri con trd tép

© < BT > .readline(): Doc ting dong cua tép

O < BT > .readlines(): Doc ca tép va luu ching thanh 1
DS, mdi phan tir cia DS 13 1 dong (gém c3 ky tu xubng
dong)

® ~ Khi cac ky tu dugc m3 hda theo bang ma ASCII, thi
mdi ky tu dugc tinh 13 1 byte.
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Cac KDL phirc tap: Cac thao tac trén tép-3
e M@ tép dé ghi:

< BT >= open(< "téntép” >,"w")

with open(< "téntép” >,"w”)as < BT >:

® Tao ra 1 tép dé ghi DL vao

® Ban dau tép chua c6 DL. Trudng hop néu tép d3 ton tai
= DL cii s& bi x6a hét

® Tén tép c6 thé gdm ca dudng dan.

® Ghi vao tép:

@ < BT > .write(< Chudi >): Ghi va khéng xudng dong

@® < BT > .writelines(< Déitugng >): Déi tuong (chudi,
DS, tép hgp) phai la cac day ky tu

© print(N6i dung ghi, file =< BT >): Néi dung ghi c6 thé
chit ho3c sb.
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Cac KDL phirc tap: Cac thao tac trén tep-4

* M4 tép dé ghi thém:
< BT >= open(< "téntép” >,"a”)

® Néu tép khong ton tai = CT s& tu dong tao ra 1 tép
chua cé néi dung d& ghi ndi dung méi vao.

°* Poéng tép:
< BT > .close()

® ~ Déng tép sau khi thao tac véi tép xong.
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Céc kiéu DL phirc tap ciia Python

o~
Int
20
Float
| Numbers i
Bool | complex
True, False 143j
Python Data |/ Set
Types {2,4,6)
Dict String
192 hi} / ‘Jessa’
/ List
Sequence | e
Tuple
(3,4.5,’")
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No6i dung mon hoc

| |

| |

| |
© L3p trinh huéng ddi tuong trong Python|

| |

|
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Chuong 4. Lap trinh huéng d6i tugng

trong Python

@ Ldp
@® Su ké thira
© Cac thao tac trén I6p

Class =—=p
. /4 Name: Picachu
"o ) _;j Type: Elestiis
#»?'- . Health 70
{ #’” )
T dodge
Obiect el

(&) Object
Oriented
Programming

Rt Xt
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Lap_trinh HDT: Lép-Khai bao
® Lgp (Class): 1 thuc thé bao gdm 2 thanh phan chinh
@ Thudc tinh: 13 cc bién DL, diing dé luu trit DL va
théng tin dé mé ta thuc thé dé.
@® Phuong thiic: 13 cac ham, dudc ding dé thuc hién céc
hanh déng ho3c chitc ning cu thé dbi véi cac DT
(objects) thudc 16p d6 dua trén DL dugc luu trit trong
cac thudc tinh.
o ~
KDL tuy chinh
® Dugc sit dung trong LTHDT @ tao ra nhiéu DT dua
trén 1 md hinh ho3c khuén miu cu thé.
e Khai bao 1 I6p trong Python:
class <tén |6p>:
<Dinh nghia thudc tinh va PT>
® Tao 1 DT kiéu 16p:
<DT>=<tén 16p> ([cac tham sb])
TS. Nguyn Hoang Son — [AP TRINI PvTHON
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Lap trinh HDT: Lop-vidu
e Xay dung 1 I6p Rectangle:
® | uu cic théng tin vé 1 hinh CN (thudc tinh)
® Cach tinh dién tich cda hinh CN d6 (PT).

Vi du 4.1. (Lép)
class Rectangle(): # DN 1 I6p
length = 8 # DN cac thudc tinh
width = 5
def area(self): # DN 1 PT
S = self.length*self.width
return S
p = Rectangle() # Tao 1 DT
print("Dién tich hinh CN Ia:", p.area()) # Goi PT cta BT
Két qua:
Dién tich hinh CN la: 40
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Lap_trinh HDT: Lép-Ham khéi tao

® Ham khdi tao (constructor): PT d3c biét trong 16p,
dugc goi tu dong khi 1 BT méi cla 16p dugc tao ra.
Ham nay duoc st dung dé khéi tao cac thubc tinh cla
bT.
e CAu tric ham khdi tao trong Python:
def __init__(self, paral, para2, ...):
self.paral = paral
self.para2 = para2 ...
® Tham sb bﬁt budc self dai dién cho BT dugc tao, dugc
st dung dé khdi tao cho cac thudc tinh.
¢ Co ché hoat dong ciia tham sb self:
® self cho phép truy cdp cic thudc tinh va PT cta DT
trong pham vi cta 16p.
e Khigoi 1 PT ciia DT, Python tu dong truyén DT vao
tham sb self ctia PT.
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Lap_trinh HDT: Lép-vidu
Vi du. (Lép, ham khéi tao)

class Rectangle:
def ___init__(self, length, width):
self.length = length ; self.width = width
def area(self):
return self.length * self.width
def perimeter(self):
return 2 * (self.length + self.width)

my_rectangle = Rectangle(8, 5)
print("Dién tich hinh CN:", my_rectangle.area())

o ~
@ self cho phép cac PT area va perimeter truy cap 2
thudc tinh length va width cia DT.
® Khi PT my_rectangle.area() dugc goi, self tu déng

dugc truyén cac tham sé qua DT my_rectangle.
TS. Nguyén Hoang Son —
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Lap_trinh HDT: Lop-Su ké thira-1
® Ké thira (inheritance): cho phép tao 16p méi (16p con -
subclass) dua vao cac I6p hién cé (16p cha -
superclass). L&p con nay sé thira hudng cac thudc tinh
va PT cha I6p cha.
o ~
® Mot tinh nang quan trong trong LTHDT
® Cho phép tai sir dung m3 ngudn, gidm thiéu viéc 13p lai
va tao ciu tric phan cip trong thiét ké I6p.
e Khai bao 16p con:
class < ténlép con > (< ténlbpcha >) :
< Dinh nghia cac thuéc tinhva PT mé&i cho16p con >
® Truy cap PT va thudc tinh cha I6p cha:
® L&p con c6 thé truy cap cac PT, thudc tinh cia I6p cha:
@ Su dung ham super()
@® Truy cap truc tiép.
¢ Kiém tra mdi quan hé ké thira ( True, False):

75 Nawen Hong son — [ mrmissubclass(16p con, 16p cha)
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class Superclass:

def __init__ (self, value):
self.value = value

class Subclass(Superclass):

def __init__ (self, value, additional_value):
super().___init___(value) # Goi ham init I6p cha
self.additional_value = additional_value

® super():

@ Thuong d7u'c_5c dung trong PT khéi tao (___init__) clda
I('gp con dé goi PT khdi tao cfja I6p cha = gilip ddm bao
rang ca I6p con va I6p cha déeu dugc khdi tao mot cach
chinh xac.

@® Ciing c6 thé duoc sir dung dé goi cac PT khac ca 16p
cha bén trong I6p con.

TS. Nguyén Hoang Son —

Slide 170/194




KHOA TOAN, DAI HOC KHOA HOC HUE

Lap trinh HDT: L6p-Su ké thira-3

class Animal:
def __init__(self, name):
self.name = name
def speak(self):
pass

class Dog(Animal):
def speak(self):
return f"{self.name} sta gau gau!"
class Cat(Animal):
def speak(self):
return f"{self.name} kéu meo meo!"

dog = Dog("Bong") ; cat = Cat("Kitty")
print(dog.speak()) ; print(cat.speak())

TS. Nguyén Hoang Son — LAP TRINH PYTHO!
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Lap_trinh HDT: L6p-Su ké thira-4.

Vi du. (tiép theo)

Két qua:
Bong stia gau gau!
Kitty kéu meo meo!

e K& thira nhiéu 16p:
® Mot 16p con c6 thé ké thira tir nhidu 16p cha.
class < ténl6p con > (< ténlépchal >, <
ténlépcha2 >,...):
<...>
e Ghi de PT:
® L&p con c6 thé ghi de cac PT cda I6p cha bing cach
dinh nghfa lai chiing trong I6p con.
e ~ Can than khi dung su ké thira dé tranh viéc tao ra
cac mdi quan hé phic tap, khé hiéu trong CT.
75, Niuvin Hoing Son — [XETERIEVIIEN
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Lap trinh HDT: cac thao tac trén Iap-1
e Thay déi gia tri cha cac thudc tinh:

< BT > . < thudctinh >=< giatriméi >

e X6alDT:
del < DT >

e Goi 1 PT:
<DT>.<PT>

® So sanh 2 DT kiéu 18p trong Python:
® Cac phép toadn so sanh: == = <, <=,>,>=
® Dé st dung dudc cic toan ti so sanh nay = phai dinh
nghia cac PT so sanh tucong Ung trong I6p. Khi st dung
cac todan ti so sanh, Python sé& goi cac PT so sanh
tuong ing dé so sanh 2 DT cia I6p.
TS. Nguyén Hoang Son — [AC_TRING oY THON
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Lap_trinh HDT: cac thao tac trén 15p-2

e Cac PT tuong rng vdi cac toan ti so sanh:
| Toan tif so sanh | PT thuc hién tudng iing |

== __eq___(self, other)
= __ne___(self, other)
< _It__(self, other)
<= —_le__(self, other)
> __gt__ (self, other)
>= __ge__ (self, other)

® ~» Cac PT nay cho phép chiing ta tuy chinh hanh vi cia
DT cia I6p trong cac tinh hudng cu thé.
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Lap_trinh HDT: cac thao tac trén 15p-3

e Cac PT tuong (rng véi cac phép toan sé hoc:

Phép toan s6 hoc \ PT thuc hién tuong Gng ‘

+

__add__(self, other)

__sub___(self, other)

*

—_mul___(self, other)

/

—truediv___(self, other)

//

_floordiv___(self, other)

%

___mod__(self, other)

kk

—__pow___(self, other)
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Lap trinh HDT: cac thao tac trén I6p-4

® Cac PT tuong rng cac phép toan khac:

] Cac phép toan \ PT thuc hién tuong ng ‘
len() _len___(self)
object [key| __getitem__(self, key)
object|key| = value | ___setitem___(self, key, value)
del object]key] _delitem__(self, key)

e M6t s6 PT khac:

@ __init__(self, ...): dugc goi khi 1 DT méi dugc tao ra

@ __str__(self): trd v& 1 chudi biéu dién cia DT thudng
dugc st dung khi goi ham print()

© __call___(self, ...): cho phép DT dugc goi nhu 1 ham

O __iter__ (self): trd vé 1 trinh I13p cho DT

@ __next__(self): xac dinh phan t{r tiép theo khi st
dung trinh 13p (for) trén DT.
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No6i dung mon hoc

() |M<§t s6 thu vién chuan cia Pythor’l
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Chudng 5. M6t sé thu vién chuan cha

mportant

dPython
Libraries y

Céc TV ma ngudén mé ctia Python
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Mot s6 TV chuan: Thu vién Numpy-1

® HO trg cac phép toan vé sb hoc, ma tran.
¢ Nhirng chifc nang ndi bat:
® Mang Numpy (Numpy array - ‘ndarray'): MNC véi téc
dd XL nhanh hon rt nhiéu 1an so véi cac DS théng
thudng trong Python (core Python).
® Ham toan hoc: rit manh cho XLDL sb
@ S6 hoc: .add(), .subtract(), .multiply(), .divide()
@® Lugng giac: .sin(),.cos(), .exp() ...
© TK: .mean(),.median(), .std() ...
® DSTT: ho trg vé& ma trén
® Poc, ghi DL: cho cic tép nhu CSV, TXT hodc thdm
chi cia MATLAB
® Tich hop tét: Scipy, Matplotlib, Pandas = tao thanh 1
hé sinh thai manh cho tinh toan, truc quan héa va XLDL
® Hiéu ning cao: viét bang C va duoc téi uu hda
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Mot s6 TV chuan: Thy vién Numpy-2

o ~

® Cai dat: pip install numpy
® Khuyén khich: cai Python qua Anaconda = c6 kém
theo Numpy, Pandas, Matplotlib, Scipy ...

‘ ‘ Arithmetic Searching, sorting
‘ ’ operations 10 & counting
Statistical 09 Mathematical
’ operations operations
Bitwise
03 08
’ operators C g I_O Broadeasting

Copying &
NumPy -
05 06
Stacking Q Matrix

Operations
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Mot s6 TV chuan: Thy vién Pandas-1

® Hb trg cho PTDL, XLDL dang bang (DataFrame,
Series).
e Mét sé6 dac trung quan trong:
® DataFrame: c6 dang bang véi dong va cét (< bang
trong SQL, Excel), cho phép luu trir va XLDL 2 chiéu 1
céch dé dang
® Series: c6 dang M1C (< 1 cét, hang trong DataFrame)
e XLDL:
® (6 thé nap DL tir nhidu ngudn: CSV, Excel, SQL ...
® Nhiéu thao tac XLDL: subsetting, slicing, filtering,
merging, groupBy ...
® XLDL thiéu: dé dang
® Tich hop tét: Numpy, Matplotlib
* Truy van DL (< SQL)
® PTDL (< md hinh hod va TK)
e Hiéu suat rat tot: tham chi hon c3 sir dung Cython
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Mot s6 TV chuan: Thy vién Pandas-2
® Lgi ich cta Pandas (so véi st dung Java, C, C++):

@ Biéu dién DL: mot cach tu nhién va d& dang, trong khi
dung v&i cdc NN khac s& mat nhiéu céng code hon

® Tap hop va loc DL: c6 nhiéu PT cho viéc PTDL

© Code: ngin gon va rd rang hon, cho phép NSD tap
trung vao nhiing muc tiéu chinh hon 13 viéc phai viét 1
doan code dai tir dau dé thuc hién cong viéc

e Cai dat: pip install pandas
|:;| pandas python’
A

e
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Mot s6 TV chuan: Thy vien Scipy-1

® Hb trg cho KHDL, tinh todn KH va NC. Dudc xay dung
dua trén Numpy (kién thic vé toan).
e M6t s6 dac trung quan trong:
® Toan hoc, KH: nhiéu mé-dun con nhu téi uu héa,
PTVP, tich phan, DSTT, TK, LTXS ...
® T6i uu héa: nhiéu TT téi uu
® TK: nhidu céng cu TK manh (kiém dinh gi3 thuyét,
phén phéi XS, tinh todn d6 tuong quan ...)
e Xir ly tin hiéu va hinh anh: bién di Fourier, loc tin
hiéu, xir ly hinh dnh
e Hiéu nang: rit manh dugc nhiéu nha KH va k¥ su hang
dau thé gi6i lua chon, dé st dung
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Mot s6 TV chuan: Thy vien Skipy-2

e Chira hon 15 géi con cho DSTT, t6i wu héa, phan cum
DL, XL hinh anh va tin hiéu, TK ...
@ linalg: DSTT
® optimize: T6i uu héa
© integrate: PTVP va tich phan
@ fftpack: Bién ddi Fourier nhanh
@ interpolate: NGi suy
@ odr: Hoi quy
@ special: Cac ham toan hoc dac biét
@ stats: Cac ham va phan phéi TK
O ndimage: XU ly anh nhiéu chiéu
@ signal: X ly tin hiéu
® cluster: TT phan cum

TS. Nguyén Hoang Son —
Slide 184/194




KHOA TOAN, DAI HOC KHOA HOC HUE

Mot s6 TV chuan: Thu vién Matplotlib-1

e \/& biéu dd va truc quan héa DL.
® Mét sé6 dac trung quan trong:

Da dang héa biéu dd (2D, 3D): biéu dé dudng, cét,
phén tan, hinh tron, dam may ...

Tuy bién cao: c6 thé tly chinh hau hét moi khia canh
clia biu dd: tiéu d8, truc, mau sic, kich thudc ...
Tudng thich nhiéu DL: m3ng (Numpy), DataFrame
(Pandas) ...

Luu trii, chia sé: tép dnh, véc-to (PDF, PNG ...)
Tuaong thich cao: IPython, Jupyter Notebook

Nhiéu géi mé& rong: seaborn, Plotly

TV con Pyplot: tao va tly chinh biéu dd mét cach dé
dang, cung cap giao dién nhu MATLAB
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Mot s6 TV chuan: Thu vién Scikit learn (sklearn)

e Chuyén vé HM, KHDL. Dudc xay dung trén nén tang
ca Numpy, Scipy va Matplotlib.
® M6t sé dac trung quan trong:
¢ HM: cic TTHM co ban nhu HQTT, CQD, ring NN,
SVM, k-means clustering, gidm chiéu ...
® XLDL: chudn héa, ma héa, XLDL thiéu, bién déi DL,
chia DL thanh THL va TKT ...
DPanh gia MHHM: d5 chinh xac, d6 do F1 ...
Lua chon dac trung: tu dong
Phan tich, truc quan héa DL: t-SNE, PCA
XL van ban, DL dang chudi: vecto héa Tfidf, Word
Embeddings

.eewm
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Mot s6 TV chuan: Thu vién Seaborn

e Truc quan hda nhitng DL TK phiic tap 1 cich dé dang,
hip din va dep. Dudc xay dung dua trén Matplotlib, va
rat dé sir dung.

® Mét sé6 dac trung quan trong:

* Truc quan héa: rit manh dé tao biéu dd TK nhu biéu
d‘57h<_3p\, Violin, ddm may, phan phéi, ROC, phan loai,
biéu dé danh gia hiéu suat MH ...

® Tich hgp tot: Pandas,

® Tuy bién cao: mau sac, phong cach, giao dién ...
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Mot s6 TV chuan: Thy vién Scrapy

e Trich xuat DL tir trang web mdt cach tu ddng, siéu
manh.

® DL sau khi béc tach sé dugc luu trit dudi dang DL cé
clu tric: CSV, JSON.

. Scrapy

Python Library

TS. Nguyén Hoang Son — LAP TRINH PYTHO!
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No6i dung mon hoc

@ [Tai litu tham khd
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@® Dave Kuhlman, A Python Book: Beginning Python,
Advanced Python and Python Exercises, 2013.

@® Nguyén Vin Hau, Python co ban, NXB Dai hoc Quéc
Gia Ha ndi, 2019.

© Bui Viét Ha, Python co bdn, NXB Dai hoc Quéc Gia Ha
ndi, 2021.

BUI VIET HA

Beginning Python, Advanced
Python, and Pythen Exercisen

st e s 5
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| Viét tat | Y nghia

PT Phuong thic
DL Dit lieu
KDL Kiéu dit liéu
BC Bién chudi
BCC Bién chudi con
DS Danh sach
™D Tu dién
NLT Ngugi 1ap trinh
bQ bé quy

PP Phuong phap
BDS Bién danh sach
BTD Bién tur dién
BTH Bién tap hop

TS. Nguyén Hoang Son —
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| Viét tat | Y nghia
BB Bién bd
BT Bién tép
bT Déi tuong
HDT Huéng dbi tuong
HTT Hudng thi tuc
pt Phan tir
BK Bién khéa
BGT Bién gia tri
TB Tén bién
DLTK Dir liéu théng ké
LTHDT | LT huéng dbi tuong
MNC M3ang nhiéu chiéu
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Phu luc

@ Tra vé thu muc hién tai (current working
directory):
import os # operating system
print(os.getcwd())

@® Lay ra duong dan dén thu muc my_module & trong
project hién hanh:
import os, sys
lib_path = os.path.abspath(os.path.join('modules’))

©® Thém thu muc can load vao trong hé théng:
sys.path.append(lib_path)
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Phu luc

AN AN A

ROADMAP &

cendo: Managers

Arrays &

Linked lists

Heaps, Stacks,
Ques

Hash Tables
Binary Search
Trees
Recursion

sarting
Algorithms

Filo
Monipulations
‘web Scraping z

Ell; 2utomation
Automations

Network
Automation

Unit Testing:
Integration-
Testing
End-to-end.
testing

Load Testing.

NumPy—
Pandas—

Seaborn—|
Sclkit-learn—

TensorFlow —
Pytorch
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Classes
Inheritance

Mothods

Basic Syntox
Variables
Dotatypes
Conitionals
Loops
Exceptions

Functions

ts, Tuplos, Sots,
bictionarias

i Ql:I:lmpmhmslum

[~ Generators

|- Expressions

- Closures

[~ Regex

|= Decorators

- weretors

- tamdas

- Functional
Programming

= mop, reduce,
filters

- Threading

L magic Methods
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