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Iterator

Lay tirng phan tl, khi st dung vong 18p dé cé mot
nhém phan ti.

Iterator c6 hai phwong thiec la __iter__() va
__next__(), goi la giao thrc iterator (Iterator Protocol).
- Phuong thirc __iter__ tra vé doi twong iterator, dung
cho doi twong "iterable" va iterator st dung cac cau
[énh for va in.

- Phuong thirc __next__ tré vé phan ti tiép theo. Néu
khéng con phan tlr ndo sé bao 16i Stoplteration.

Iterator

Iterable object khi str dung sé trd vé mot iterator, vi
du: Chuéi, List, Tuple.
Iter() 1a ham dwng sén trong Python nhan dau vao la
mot dbi twong iterable va tra vé két qua 1a moét iterator.
>>> # Khai bao list

my_list=[4,7, 0, 3]

# lay mot iterator bang cach su dung iter()

my_iter = iter(my _list)

## su dung next()

print(next(my_iter))

#Output 4

print(next(my_iter))

#Output 7
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Iterator

>>> ## next(obj) chinh la obj.__next_ ()
print(my _iter. _next_ ())

#prints 0
print(my_iter.__next_ ())
#prints 3
next(my_iter)
## Xay ra loi Stoplteration vi het gia tri tra ve
Traceback (most recent call last):
File "<stdin>", line 24, in <module>
next(my_iter)
Stoplteration

Iterator

Twong tw két qua trd vé dung vong I&p for
>>> for element in my_list:
print(element)
Két qua:
>>> 4
7

0
3
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Cach vong lap hoat dong

Vong lap for lap lai tw déng théng qua viéc st dung
danh sach. ’
Vong lap for lap lai trén bat ky iterable nao, xem ky

hon vé cach vong |1ap for dwoc thwe hién trong Python

>>> for element in iterable:
# do something with element
Puwoc thye hién twong ty nhw:

Cach vong lap hoat dong

>>> # iter_obj la mét iterator object tao tw iterable
iter_obj = iter(iterable)
# vong lap
while True:
try:
# sr dung next
element = next(iter_obj)
except Stoplteration:
# néu xay ra 16i Stoplteration thi vong 13p sé
break
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Cach vong lap hoat dong

Vi du trén, trong ‘vc‘)ng lap for tao mdt iterator object
tén la iter_obj bang cach goi iter() trén iterable.
Nhw vay, vong lap for & day chinh Jé vong lap yvhile
vo tan. Next() bén trong vong lap lay ra cac phan ti
dé thuwc hién cac cau l1énh & for loop.

Khi lay hét cac gia tri thi ngoai |é Stoplteration sé&
dwoec sinh ra va vong lap két thuc.

Xay dung trinh vong lip Iterator

Xay dwng iterator la mét class, chi can thwc hién cac
phwong thirc __iter__() va __next__().
>>> class PowTwo:
def __init__ (self, max = 0):
self.max = max
def __iter__ (self):
selfn=0
return self
def _ next__ (self):
if self.n <= self.max:
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Xay dung trinh vong lip Iterator

>>> result = 2 ** self.n

self.n +=1

return result

else:

raise Stoplteration
Phuong thirc __iter _ sé lam dbi twong tré thanh déi
twong iterable. Gia tri trd vé cia __iter 14 mot
iterator.
Phuwong thirc __next__ va tra vé Stoplteration néu
khéng con phan thir nao niva.
Tao ra mdt iterator nhw sau:

Xay dung trinh vong lip Iterator

>>> a = PowTwo(4)
>>> | = iter(a)
>>> print(next(i))
1
>>> print(next(i))
2
>>> print(next(i))
4
>>> print(next(i))
8
>>> print(next(i))
16
>>> print(next(i))
Traceback (most recent call last):

Stoplteration

5/26/2022



Xay dung trinh vong lip Iterator

S dung vong lap for dé 1ap iterator
>>> for i in PowTwo(5):
print(i)
Két qua:
>>> 1

2
4

8
16
32

Iterator lip vo tin

Khéng phai tat ca cac dbi twong iterator déu sé duoc
goi hét cac phan ti va két thac khi khéng con phan ti.
Cé mét sb trwdng hop iterator sé I3p vo tan. Vi du:
>>> int()

0
>>> inf = iter(int,1)
>>> next(inf)

0
>>> next(inf)

0
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Iterator lip vo tin

ham int() ludn tra vé 0. Vi vay, viéc truyén ham dudi
dang iter(int, 1) sé tra vé mot iterator |ap cho dén khi
gia tri trd vé bang 1. Diéu nay khong bao gi® xay ra va
day chinh 13 iterator 1&p vé tan. Can lwu y khi x(r ly
trong cac trwedng hop nay.

Ngoai ra, cé thé ty xay dung |terator lap vo6 tan. Vi du
sau day |3p vo tan va tra vé cac sb 18 vi khong cé diéu
kién dung.

Iterator lip vo tin

>>> class Inflter:
def _iter_ (self):
self.num = 1
return self
def next (self):
num = self.num
self.num += 2
return num
Chay chwong trinh:
>>> g = jter(Inflter())
>>> print(next(a))
1
>>> print(next(a))
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Iterator lip vo tin

3

>>> print(next(a))
5

>>> print(next(a))
7

Uu diém cla viéc st dung lterator lap 13 tiét kiém tai
nguyén. Nhw vi du trén, cé thé nhan dwoc tat ca cac
sO l1é ma khong lwu trir toan bd hé thong s6 & bd nhé.

Generator

Xay dwng iterator, phai trién khai class v&i phuwong
thiec __iter__() va __next__(), theo ddi cac tinh trang,
Stoplteration khi khong cé gia tri ndo tra vé...
Generator |13 cach don gian dé tao iterator. Generator
la m6t ham tra vé mot déi twong (iterator) cé thé
lap lai (Mot gia tri tai mot thoi diém).

Tao ra dbi twong kiéu danh sach, chi duyét qua cac
phan tlr clia generator mét 1an duy nhét, generator
khéng Iwu di liéu trong bd nh&, mai lan lap sé tao
phan tlr tiép theo trong day va tra vé phan ti do.
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Tao Generator

Tao generator dung tir khéa def gidbng dinh nghia
ham. Trong generator, cau lénh yield dé tra vé cac
phan t&r thay return.

Néu mét ham chira it nhat mot yield (cé thé cé nhiéu
yield va ca return) thi chéc chan day la ham
generator. Trong tre&ng hop nay, ca yield va return
sé tra vé cac gia tri tr ham.

return sé chdm dt ham, con yield chi tam dirng cac
trang thai bén trong ham va sau do sé tiép tuc khi
dwoc goi.

Tao Generator

Khi goi phwong thiec __next () 1an thir nhét,
generator thwc hién viéc tinh gia tri, khi gap tr khda
yield sé& trd vé cac phan ti tai vi tri do, khi goi phwong
thrc __next__() lan thir hai generator sé bat dau
ngay phia sau tir khoa yield thir nhat. C&r nhw thé
generator tao ra cac phan tr trong day, cho dén khi
khéng con tir khéa yield nao nira thi giai phéng
exception Stoplteration.
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So sanh ham generator va ham thong thuong

Khac nhau gil(ta ham generator va ham thwong:

- Ham generator chira mét hoac nhiéu cau Iénh yield.
- Khi dwoc goi, generator trd vé mét déi twong
(iterator) nhwng khéng thye thi ngay lap tic.

- Cac phuwong thire __iter __ () va __next__() duoc
trién khai tw dong. Vi vay, cé thé I&p qua cac muc
bang cach s dung next().

- Yield sé tam drxng ham, cac bién cuc bo va trang
thai dwoc ghi nhé gitra cac Iénh goi lién tiép. Mébi 1an
Iénh yield chay, sé& sinh ra mét gia tri maoi.

- Cudi cung, khi ham két thuc, Stoplteration sé xay ra
néu tiép tuc goi ham.

Ham generator

Ham generator my_gen() véi cau Iénh yield .
>>> # Ham generator don gian
def my_gen():
n=-1
print('Doan text nay duoc in dau tien')
# Ham Generator chira cac cau Iénh yield
yield n
n+=1
print('Doan text nay duoc in 1an hai')
yield n
n+=1
print('Doan text nay duoc in cuoi cung')
yield n
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Ham generator

Output:
>>> # Tra vé mot déi twong nhwng khdéng bat dau thuc
thi ngay lap tirc
>>>a = my_gen()
>>> # L&p qua cac muc bang cach s dung next()
>>> next(a)

Doan text nay duoc in dau tien

1
>>> # Yield s& tam dirng ham, quyén diéu khién
chuyén dén ngudi goi cac bién cuc bd va trang thai
cta ching duoc ghi nhé gitra cac 1énh goi lién tiép.
>>> next(a)

Doan text nay duoc in thu hai

2

Ham generator

>>> next(a)
Doan text nay duoc in cuoi cung
3
>>> # Cubi cung, khi ham két thic, Stoplteration sé
xay ra néu tiép tuc goi ham.
>>> next(a)
Traceback (most recent call last):

Stoplteration
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Ham generator

Vi du trén, gia trj ctia bién n dwoc ghi nhé gitra cac lan
goi, khdng két thic nhw cac ham thwong ngay sau mbi
lan goi.

Khi goi phwong thirc next() 1an thir nhat, generator
thwe hién tinh gia tri réi trd vé phan ti tai vi tri do, khi
goi phwong thirc next() 1an thr hai, generator bat dau
ngay phia sau tir khoa yield th» nhét.

Generator tao ra cac phan ti trong day, cho dén khi
khéng con gap tir khoa yield nao nira thi giai phéng
exception Stoplteration

Ham generator

Tao mét doi twong generator khac bang cach st dung
doi twong nhw a = my_gen().

Lwu y: C6 thé sir dung generator tryc tiép cho cac
vong lap for.

Vong Iap for lay mét iterator va Iap lai né bang ham
next(), tw dong ket thuc khi Stoplteration xay ra.
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Ham generator

>>> # Ham generator don gian
def my_gen():
n=-1
print('Doan text nay duoc in dau tien")
# Ham Generator chwra cau Iénh yield
yield n
n+=1
print('Doan text nay duoc in thu hai')
yield n
n+=1
print('Doan text nay duoc in cuoi cung')
yield n

Ham generator

>>> # S&r dung vong lap for
for item in my_gen():
print(item) ]
Chay chuwong trinh, két qua:
>>> Doan text nay duoc in dau tien
1
Doan text nay duoc in thu hai
2
Doan text nay duoc in cuoi cung
3
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Generator voi vong lip

generator dao ngwoc chubi
>>> def rev_str(my_str):
length = len(my_str)
foriin range(length - 1,-1,-1):
yield my_strfi]
# Vong lap for ddo ngwoc chubi
>>> for char in rev_str("hello"):
print(char)
# Output:# o
#1
#1
#e
#h
Dung ham range() dé 14y chi muc theo thiv ty nguoc lai
trong vong lap for.

Biéu thirc generator

Generator dwoc tao dé dang khi st dung biéu thirc
generator.

Gibng Lambda tao ham vé danh, generator ciing tao
biéu thirc generator vo danh.

Cu phap twong tw nhw cu phap list comprehension,
nhwng dau ngodc vuéng duoc thay thé bang dau
ngoac tron.

List comprehension tra vé mot list, biéu thirc
generator tra vé mot generator tai thoi diém khi dwoc
yéu cau. Biéu thirc generator s dung it bd nhé hon,
hiéu qua hon so véi list comprehension twong dwong
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Biéu thirc generator

>>># Khéi tao danh sach

my_list =[1, 3, 6, 10]

# binh phwong mdi phan t&r bang cach st dung
list comprehension

[x**2 for x in my_list]

# Output: [1, 9, 36, 100]

(x**2 for x in my_list) # dung biéu thirc generator

# Output: <generator object <genexpr> at
0x0000000002EBDAF8>
Biéu thirc generator khéng tao ra két qua ma tra vé doi
twong generator, mdi lan I&p sé tao phan ti tiép theo
trong day va trd vé phan to do.

Biéu thirc generator

>>> # Kh&i tao danh sach
my_list =[1, 3, 6, 10]
a = (x**2 for x in my_list)
print(next(a))
# Output: 1
print(next(a))
# Output: 9
print(next(a))
# Output: 36
print(next(a))
# Output: 100
next(a)
# Output: Stoplteration
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Biéu thirc generator

Biéu thirc generator bén trong ham cé thé bé qua céac
d4u ngoac tron
>>> sum(x**2 for x in my_list)
146
>>> max(x**2 for x in my_list)
100

Generator don gian hoa code

Generator gilp code rd rang va ngan hon so véi class
iterator twong tw.
>>> class PowTwo:
def __init__ (self, max = 0):
self.max = max
def _iter_ (self):
self.n=0
return self
def next (self):
if self.n > self.max:
raise Stoplteration
result = 2 ** self.n
self.n +=1
return result
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Generator don gian hoa code

Doan code nay dai hon so v&i dung ham generator.
>>> def PowTwoGen(max = 0):
n=20
while n < max:
yield 2 ** n
n+=1
Generator thyc hién ngan gon hon.

Generator sir dung it by nh¢

Ham thudng khi tra vé list sé lwu toan b list trong bo
nhé, diéu nay gay hao tdn tai nguyén khi phai s dung
dung lwveong bd nhé Ion.

Generator st dung it bd nhé hon vi chi tao két qua
khi dwoc goi tdi, sinh ra mét phan tlr tai mot thoi diém,
dem lai hiéu qua néu khaéng duyét qua nhiéu lan.
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Generator tao cac list vo tan

Generator |a cach tét dé tao ra luéng di¥ liéu vé tan.
Céc lubng vd tan nay khéng can lwu trir toan bd trong
bd nh& vi generator chi tao ra mét phan tlr tai mot thoi
diém, nén co thé biéu thj ludng dir liéu vé tan.
>>> def all_even():
n=0
while True:
yield n
n+=2
Viéc Iya chon str dung generator phu thuéc vao thuc
té yéu cau cua cong viéc.

Dinh nghia ham Closure

Closure duoc tao ra b&i ham 16ng nhau, ghi nhé
khong gian noi tao ra
>>> def print_msg(msg):
# Ham bén ngoai
def printer():
# Ham 16ng nhau
print(msg)
return printer
another = print_msg("Hello")
another()
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Ham Closure

Khi print_msg goi v&i chudi "Hello", ham con printer sé
dwoc dinh nghia cung vé&i gia tri cia msg cuc bd. Sau
do, ham another() dwoc goi. Khi thwe thi ham, printer
tham chiéu dén msg , gia tri nay sé& dwoc ghi nhé ngay
ca khi ham print_msg da két thuc.
>>> del print_msg
>>> another()

Hello
>>> print_msg("Hello")

Traceback (most recent call last):

NameError: name 'print_msg' is not defined

Ham Closure

Lwu y: closure dwoc tao b&di ham 16ng nhau nhung
khéng phai ham 16ng nhau nao cling 1a closure.
Closure chi dwoc tao khi ham con truy cap dén nhirng
bién cuc bd trong pham vi duwoc dédng bédi ham cha.
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Piéu kién dé c6 Closure

Closure st dung khi mét ham 16ng nhau tham chiéu

dén mot gia tri trong pham vi (scope), noi nd duoc

dinh nghia.

Tiéu chi dé tao Closure:

» C6 mot ham 16ng nhau (ham dwoc dinh nghia bén
trong mét ham khac).

» Ham 16ng nhau phai tham chiéu dén mét gia tri dwoc
xac dinh trong ham kém theo.

» Ham kém theo phai trd két qua vé ham I6ng nhau.

Khi nao nén sir dung Closure

Closure c6 thé sir dung céc gia tri global va cung cép
mot sb dang di¥ liéu &n. Closure ciing cé thé cung cép
cac gidi phap, tao ra cac ham cé nhiéu tinh chét cta
lap trinh hwéng dbi twong dé gidi quyét van dé.

Khi dinh nghia class chi v&i vai phwong thire, closure
duwoc str dung nhw mét giai phap thay thé nhe nhang
hon 1ap trinh hwéng dbi twong. Tuy nhién khi cac
thudc tinh va phwong thirc tang 1é€n, sir dung |ap trinh
hwéng dbi twong sé la gidi phap tét hon.
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Khi nao nén sir dung Closure

S dung closure thich hop hon 1ap trinh hwéng dbi
twong v&i viéc xac dinh 16p va tao cac déi twong.
>>> def make_multiplier_of(n):
def multiplier(x):
return X * n
return multiplier
>>># He so 3
times3 = make_multiplier_of(3)
#Hesob5
times5 = make_multiplier_of(5)
# Output: 27
print(times3(9))

Khi nao nén sir dung Closure

>>> # Output: 15

>>> print(times5(3))
# Output: 30
print(times5(times3(2)))

Trong nhirng rng dung cdia ham !E“)ng ’nhau’, closure
chinh la &rng dung quan trong nhé~t. Néu biét str dung
dung cach, hiéu suat sé cao va dé bao tri.
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Decorator

Decorator 14 ham nhan tham sé dau vao l1a mét ham
khac va mé réng tinh nang cho ham dé ma khéng
thay déi ndi dung cua né.

Con dwoc goi la metaprogramming - siéu 1ap trinh,
"Code sinh ra code", nghia |a khi viét chwong trinh va
chwong trinh nay sé sinh ra, diéu khién cac chwong
trinh khac hodc 1am moét phan céng viéc tai thoi diém
bién dich.

Diéu kién deé co Decorator

Ham |a khai niém co ban trong lap trinh, ham ciing la
déi twong. Tén ham la dinh danh rang budc véi doi
twong. Mot déi twong ham ciling cé thé dworc lién két
v&i nhiéu tén khac nhau.
>>> def first(msg):
print(msg)

first("Hello")

second = first

second("Hello")

Ham first va second déu tra vé cting mét output. O
day, first va second dé cap dén cung mét doéi twong
ham.
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Decorator

Ham c6 thé dwoc truyén dudi dang tham sb cho moét
ham khac (twong tw map, filter va reduce).
Ham 14y ham khac lam tham sé dau vao duoc goi la
ham bac cao (higher-order functions). Vi du:
>>> def inc(x):
return x + 1
def dec(x):
return x - 1
def operate(func, x):
result = func(x)
return result

Decorator

Goi ham:
>>> print(operate(inc,3))
4
>>> print(operate(dec,3))
2
Hon nivra, ham co thé tra vé két qua ctia mot ham khac
>>> def is_called():
def is_returned():
print("Hello")
return is_returned
new = is_called()
>>> #Outputs "Hello"
new()
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Decorator

is_returned() 1a mét ham 16ng nhau, ham nay sé truy
cap va tra vé két qua méi khi goi ham is_called().
Decorator |a ham nhan cac ham khac lam tham sb,
cho phép chay mét s6 doan code trwdc hodc sau ham
chinh ma két qua khong thay dbi.
>>> def make_pretty(func):
def inner():
print("l got decorated")
func()
return inner
def ordinary():
print("l am ordinary")

Decorator

Chay codel:
>>> ordinary()
| am ordinary
>>> # Thir ham decorate trong ham ordinary
>>> pretty = make_pretty(ordinary)
>>> pretty()
| got decorated
| am ordinary
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Decorator

make_pretty() la decorator. Khi goi
pretty = make_pretty(ordinary) thi ham ordinary()

dwoc decorator truyén vao lam tham sé va ham tra vé

tén la pretty().

Decorator da them mdt ham méi cho ham ban dau.
Gibng nhw géi qua, decorator 13 I1&p boc & ngoai, ban
chét clia dbi twong dwoc decorator truyén vao lam
tham s (mén qua bén trong) khong thay dbi.

Decorator

Decorator |a mét ham va gan chinh no:
ordinary = make_pretty(ordinary), day la ciu truc phd
bién. Python ¢ cu phap don gian hon:
Dung ky hiéu @ cung v&i tén ham decorator va dat
trwdc dinh nghia ctia ham dwoc decorator. Vi du:
>>> @make_pretty
def ordinary():
print("l am ordinary")
twong dwong voi:
>>> def ordinary():
print("l am ordinary")
ordinary = make_pretty(ordinary)

Day la cu phap dac biét dé thwc hién decorator
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Tham s6 ham decorator

Decorator trén don gian va hoat dong véi cac ham
khéng c6 tham sé.
Decorator va ham c6 tham sb:
>>> def divide(a, b):
return a/b

Ham nay c6 hai tham sé, a va b, sé& bao 16i néu b=0
>>> print(divide(2,5))

0.4
>>> print(divide(2,0))

Traceback (most recent call last):

ZeroDivisionError: division by zero

Tham s6 ham decorator

Khi goi ham dworc tra vé béi decorator, néu truyén
tham s6 cho ham thi tham s6 nay sé truyén cho ham
dwoc decorate.

Tao decorator dé kiém tra trwérng hop cé xay ra 16i hay

khong.
>>> def smart_divide(func):
def inner(a,b):
print("l am going to divide",a,"and",b)
if b==0:
print("Whoops! cannot divide")
return
return func(a,b)
return inner
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Tham s6 ham decorator

>>> @smart_divide
def divide(a,b):
return a/b

Chuwong trinh sé trd vé None néu c¢6 16i phat sinh.

>>> print(divide(2,5))
| am going to divide 2 and 5
0.4
>>> print(divide(2,0))
| am going to divide 2 and 0
Whoops! cannot divide
Day la cach s dung ham decorator cé tham sé.

Tham s6 ham decorator

C6 thé xay dwng ham decorator v&i sé lwgng tham sé

tuy y, str dung cu phap *args va **kwargs.

>>> def works_for_all(func):
def inner(*args, **kwargs):
print("l can decorate any function")
return func(*args, **kwargs)
return inner
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Chudéi Decorator

Decorator cé thé tao thanh chudi decorator, mdt ham
c6 thé dwoc decorate nhiéu lan véi cac decorator
gidng hodc khac nhau, chi can dat decorator truéc
ham.
>>> def star(func):
def inner(*args, **kwargs):
print("*" * 30)
func(*args, **kwargs)
print("*" * 30)
return inner
def percent(func):
def inner(*args, **kwargs):
print("%" * 30)

Chuoéi Decorator

>>> func(*args, **kwargs)
print("%" * 30)
return inner
@star
@percent
def printer(msg):
print(msg)
printer("Hello")
# Output:

%% % % % % % % % % % % % %o
Hello
%% % % % % % % % % % % % %o
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Chudéi Decorator

Cu phap:
>>> @star
@percent
def printer(msg):
print(msg)
twong duwong voéi:
>>> def printer(msg):
print(msg)
printer = star(percent(printer))

Chuoéi Decorator

Th tw cla decorator can quan tam, néu dao nguwoc:

>>> @percent
@star
def printer(msg):
print(msg)
printer(‘Hello’)
Két qua sé khac:
%% % % %% %% % %% %% %

Hello

% % %0 %% % % %o %0 %0 %0 % % %o
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@property decorator

Decorate mdt ham bang decorator, mét sb decorator
dwoc tich hop san: @property.

Muc dich cta cac decorator la thay dbi cac phuwong
thire, thudc tinh class ma khéng can thwc hién thay déi
code.

Str dung @property decorator

>>> class Student:
def __init_ (self, name, marks):
self.name = name
self.marks = marks
self.gotmarks = self.name + ' obtained ' +
self.marks + ‘marks’
st = Student("Jaki", "25")
print(st.name)
print(st.marks)
print(st.gotmarks)
# Output: Jaki
25
Jaki obtained 25 marks
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Str dung @property decorator

Bay gid, thay déi thudc tinh name cua class student ,
thém 3 dong sau vao code:
>>> st.name = "Anusha"
print(st.name)
print(st.gotmarks)
Chuwong trinh sé tra vé:
>>> Jaki
25
Jaki obtained 25 marks
Anusha
Jaki obtained 25 marks

Str dung @property decorator

Thuéc tinh name da thay déi nhwng cau duoc tao boi
thudc tinh gotmarks van gidng nhw luc dat trong quéa
trinh khéi tao déi twong student.
Bay gi& muén gotmarks thay ddi khi tén sinh vién
dwoc cap nhat. Sr dung @property decorator:
>>> class Student:
def __init_ (self, name, marks):
self.name = name
self.marks = marks
# self.gotmarks = self.name + ' obtained ' + self.marks
+ ‘marks’
def gotmarks(self):
return self.name + ' obtained ' + self.marks +
‘marks’
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Str dung @property decorator

>>> st = Student("Jaki", "25")
print(st.name)
print(st.marks)
print(st.gotmarks())
st.name = "Anusha"
print(st.name)
print(st.gotmarks())

# Output:

>>> Jaki
25
Jaki obtained 25 marks
Anusha
Anusha obtained 25 marks

Str dung @property decorator

Yéu cau da dwoc gidi quyét. Pa loai bd thudc tinh
gotmarks khoi ham va thém phwong thirc gotmarks().
Vi thay dbi nay, ngudi st dung class sé gap rac ri vi
can phai thay thé tit ca cac thudc tinh gotmarks bang
ham gotmarks(). Néu code qua dai viéc stva dbi sé
phlrc tap, mét cdng va dé nham lan.
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St dung @property decorator

St dung @property decorator.
>>> @property
Def gotmarks(self):

return self.name + ‘obtained’ + self.marks +
‘marks’

X6a () phia sau gotmarks khi in két qua, Output nhw
nhau.

Chi can khai bao @property & trén ham gotmarks() dé
san sang s dung.

V&i decorator nay, tiép tuc gitr nguyén nédi dung code
cli ma van m& réng tinh nang cho ham.

Thiét 1ip @property setter

S dung @property (decorators) dé& khai bao setter.
Muén update thudc tinh name va marks khi thay ddi
gia tri cua gotmarks.
>>> class Student:
def __init_ (self, name, marks):
self.name = name
self.marks = marks
# self.gotmarks = self.name + ' obtained ' + self.marks
+ ‘marks’
@property
def gotmarks(self):
return self.name + ' obtained ' + self.marks +
‘marks’
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Thiét 1ip @property setter

>>> @gotmarks.setter

def gotmarks(self, sentence):
name, rand, marks = sentence.split(" )
self.name = name
self.marks = marks

st = Student("Jaki", "25")

print(st.name)

print(st.marks)

print(st.gotmarks)

print("AHHHHHHHH R HH A" )

st.name = "Anusha"

print(st.name)

print(st.gotmarks)

Thiét 1ip @property setter

Dé update gia tri cia name va marks khi thay déi gia
tri gotmarks, dung setter trong @proprety decorator.
@gotmarks.setter ap dung setter trén phwong thirc
gotmarks, sau d6 cap nhat gia tri cia name va marks.
>>> Jaki

25

Jaki obtained 25 marks
HEHA R R
Anusha

Anusha obtained 25 marks
R R R
Golam obtained 36 marks
Golam

36
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Regular Expression (RegEx)

Regular Expression (RegEx) con goi 1a Biéu thirc
quy tac la doan cac ky tw dac biét theo khuén mau
(pattern) nhét dinh, dai dién cho chubi hoac tap cac
chudi. Vi du:

Ma...s$
Xac dinh quy tdc RegEx: chudi bat ky c6 nam chiy cai,
bat dau bang a va két thuc bang s

Regular Expression

Bieu | o1 udi vidu | M6 ta
thirc
abs Khéng phu hop vi chi cé 3 ky tw
alias Phu hop
abyss Phu hop
"a...s$ . Khéng phii hop vi chi cai dau
Alias 2
viét hoa A
Khéng phu hop vi chir cai dau
Anabacus | ia'hoa A va nhidu hon 5 ky tu
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Regular Expression

Regular Expression trong Python duoc thé hién qua
module re, mudn sir dung Regular Expression phai
import module re. Vi du:
>>> import re
pattern = '"\a...s$'
test _string = 'abyss'
result = re.match(pattern, test_string)
if result:
print("Tim kiem thanh cong.")
else:
print("Tim kiem khong thanh cong.")

Regular Expression

S dung ham re.match() dé tim test_string twong (rng
v&i pattern. Phwong thire tra vé dbi twong twong (ng
néu tim thay, trd vé None néu khong tim théy.

Nhiéu ngdn ng hd tro Regular Expression, nhw
JavaScript, C#, Java, PHP, Ruby, SQL, Oracle, Perl...
C6 nhiéu ham trong mudule re dung dé hoat dong voi
RegEx.

Trwde khi di sdu vao cac ham nay, hay tim hiéu ki hon
vé biéu thirc quy téc RegEx.

5/26/2022

37



Ca phap pattern sir dung trong RegEx

Pattern la mét déi twong mau dwoc bién dich cua biéu

thirc quy tac.

St dung céc ky tw dac biét dé chi dinh biéu thirc quy

tac:

[1.28*+2{0\I

lakytwrva$.

Dau ngoac vuéng [ ] o
Dau ngoac vudng st dung dé thé hién tap cac ky tw.

Ca phap pattern

Bieu Chuoi vi n oz
thire du Mo ta
[abc] a Khop voi ky ty a
Khép véi ky ty a
ac hoélcp o] ’
Hey Khong khép
Jude

[abc] s& khdp néu chubdi truyén cé chiva bat ky ky tw

a, b hoac c.
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Ca phap pattern
Chi dinh pham vi céc ky tv bang cach str dung dau -
bén trong dau ngoac vuéng.
[a-e] twong ty voi [abcde]
[1-4] twong tw véi [1234]
[0-39] twong tw v&i [01239]
Néu ky tw dau tién cla tap hop 1a * thi tt ca céac ky tw

khéng dwoc dinh nghia trong tap hop sé dwoc so khép.

[*abc] khép voi cac chubi khéng cé ky tw a, b hay c.
[*0-9 ] khép v&i cac chubi khéng co ky tw sb.

Ky tw dac biét trong [ ] coi nhw ky tw théng thudng.
[(+)] khép vé&i bat ky chudi nao cé ky tw ( , + hodc )

Dau cham .

DAu chdm khép véi bét ky ky tw don thdng thuwong
ngoai trir ky tw tao dong méi '\n' .

5:3: Chudividu Mo ta
a Khong khép vi chi co moét ky tw
ac Khép vi c6 hai ky tw
acd Khép vi c6 hai ky ty tré [én
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Dau mu A

Biéu twong dau mi * dwoc st dung dé khop ky tw
ding dau mot chuébi.

Biéu | Chuéi vi n oz
thic | du Mo ta
) a Khép vi bat dau bang a
abc Khép vi bt dau bang a
Khéng khdp vi a khdng nam & dau
bac n
tién
Aab abc Khép vi bat dau bang ab
ach Khéng khdp, bat dau bang a nhwng
ky tw tiép theo khéng phai b

Biéu twong Dollar $

Biéu twong Dollar $ dwoc st dung dé khép ky tw két

thuc mot chudi

Biéu thirc | Chudi vi du M6 ta
a Khép vi két thuc bang a
2% formula Khép vi két thuc bang a
Khéng khé&p vi a khdng
cab N - SO
nam o vi tri cudi cung
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Diu hoa thij *

Dau hoa thi * khop voi chudi cé hodc khdng co ky tu
dwoc dinh nghia trwdc n6. Ky tw nay co thé lap lai

nhiéu lan.
Biéu Chudivi ...
thire | du Mo ta
mn Khép vi ky tw truéc * co thé khong xuét
hién
man Khép vi c6 xuét hién day da cac ky tw
. Khép vi ky tw truvéc * co thé xuat hién
ma*n |'maaaan A
nhiéu lan
. Khéng khédp vi khéng gidng pattern, n
main 2R
khéng nam ké a
woman | Khop vi co xuét hién day du cac ky tw

Dau cfng +

D4u coéng + khép véi chubi cd mdt hoac nhiéu ky tw
dwoc dinh nghia trwdc n6. Ky tw nay co thé lap lai

nhiéu lan.
Biéu |Chubivi ...
thirc | du Mo ta
o Khoéng khép vi ky tw a trudc + khéng xuéat
hién
man Khép vi c6 xuét hién day da cac ky tw
Khép vi ky tw tredc + co thé xuét hién
ma+n | maaaan A
nhiéu lan
. Khéng khédp vi khéng gidng pattern, n
malin n N X
khéng nam ké a
woman Khép vi c6 xuét hién day da cac ky tw

5/26/2022

41



Dau cham héi ?

DAu chdm hai khép véi chubi cé hodc khéng cé ky tw
dwoc dinh nghta trwéc n6. Ky tw nay khéng the lap lai
nhiéu lan, gioi han s lvgng véi mot 1an xuat hién.

Biéu

Chubi vi

thic | dy Mo ta
mn Khop vi ky tw trivde ? cé thé khdng xuét hién
man Khép vi co xuéat hién day da cac ky tw
Khong khép vi ky tw trede ? chi cd thé xuét
maaaan A X
ma? n hién 1 lan
. Khéng khép vi khdng gibng pattern, n khéng
main N x
nam ké a
woman Khép vi c6 xuét hién day da cac ky tw

Dau ngoiic nhon {

DAu ngodc nhon s dung theo c¢ong thirc: {n,m} , dai
dién cho ky ty dang trwdc nd cé thé xuat hién toi thieu
n lan vao t6i da m lan. n va m la s6 nguyén duong va
n<=m.

Néu bé trong n , gia tri nay méc dinh bang 0.
Néu bé tréng m , gia tri nay mac dinh 1a vé han.
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Diu ngoiic nhon {

Biéu Chubi Ao
thire vi du Mo ta
abc dat | Khéng khép vi khéng théa man diéu kién
abc e A a .
daat Khép vi 6 xuat hién 2 ky tw a ( daat )
a{2,3} aabc | Kh&p vi cé xuét hién 2 va 3 ky tw a (aabc

daaat |vadaaat)

aabc Khép vi c6 xuét hién 2 va 3 ky tw a (aabc
daaaat |va daaaat)

Dau ngoiic nhon {

vi du: RegEx [0-9] {2, 4} kh&p VO chuéi c6 tbi thidu 2
chir so va t6i da khéng qua 4 chir so.

Bieu | o udividu (M ta
thire
Khép vi théa man diéu kién:
ab123csde ab123csde
Eg'ii 12 and Khép vi théa man diéu kién: 12 va
’ 345673 345673
1and 2 Khéng khép vi chubi chi c6 1 chir sb
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Diu so6 doc |

DAu sb doc | khdp véi chubi ton tai 1 trong 2 ky tw
dwoc dinh nghia tru(’yp va sau ~nc').
Vi du, alb kh&p véi bat ky chudi nao chtra a hoac b .

Biéu | Chudi vi M6 ta
thirc |du
Khong khép vi a, b déu khéng xuét
cde A
hién
Khép vi thda man diéu kién, cé a xuéat
alb ade a
hién: ade
Khép vi thda man diéu kién, a va b déu
acdbea PN
xuat hién: acdbea

Dau ngosic don ()

DAu ngoac don () str dung dé& gom nhém cac pattern
lai v&i nhau, chudi s& khép véi biéu thire quy tac bén
trong dau ngodc.
Vi du: (a|b|c)xz khép véi bat ky chudi nao c6 a hoac b
hoac ¢ ding trwéc xz .

Biéu Chudivi | 0o
thure du
Khong khép vi a hay b ¢6 dieng trwée
ab xz o LA o
nhwng khong lién véi xz
Khép vi théa man diéu kién, cd b xuéat
(alb|c)xz | abxz A . )
hién sat trwvdc xz : abxz
axz Khép vi thda man diéu kién,cdavab
cabxz déu xuat hién sat trwvdc xz : axz cabxz
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Dau gach chéo nguoc \

Dau gach chéo nguoc dwoc st dung dé thoat cac ky tw
dac biét, khi dirng trwwde ki ty dac biét, \ sé bién ki tw
nay thanh ki ty thudng.

Vi du: \$a khép voi chudi chiva ky tw $ ding trwdc a
Biéu twong $ khdng dung dé khép chubi két thuc bang
ky tw di cung, $ chi la ky tw binh thwong.

DAu gach chéo nguoc ciing bién ki tw thweong lién ké
phia sau thanh ki tw dac biét.

Vi du, ky tw b khép voi ky tw b thwong, nhwng \b tré
thanh ki tw dac biét, khéng khép véi bat ki ky tw nao.

Pattern di voi \

1.\A - Khép véi cac ky tw theo sau né nam & dau
chuoi.

Biéu thirc | Chudi vi du M6 ta

the sun Khép vi the nam & dau chubi
\Athe Inthe sun | Khdng khép vi the khdng ndm &
dau chubi
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Pattern di voi \

2. \b - Khép voi cac ky tw dwoc chi dinh nam &
dau hoac cuoi cua tur.

Biéu | Chubi vi M6 ta
thirc | du
football | Khép vi thda man diéu kién, foo ndm & diu chudi
\bfoo | a football Kh’cyp vi thdéa man diéu kién, foo nam & dau tw
thr 2 trong chudi
afootball | Khéng khép vi foo ndm & gitra tir trong chudi.
Khép vi thda man diéu kién, foo nam & cudi
the foo o
chudi
the afoo | Khép vi thda man diéu kién, foo nam & cudi tir
foo\b . %
test thr 2 trong chudi
the n , . N - . .
afootest Khéng khép vi foo nam & gitra ttr trong chudi.

Pattern di voi \

3. \B - Trai ngwoc vé&i \b , khép véi cac ky tw dwoc
chi dinh khéng nam & dau hoac cudi cua tir.

BiCu | chugi vi du | M6 t
thorc :
football Khong khép vi foo nam & dau chudi
\bfoo | a football Khogg khép vi foo nam & dau tir thir 2 trong
chudi
afootball Khép vi foo nam & gitra tir trong chudi.
the foo Khéng khép vi foo ndm & cubi chudi
the afoo Khéng khép vi foo ndm & cudbi tr
foo\b | test the 2 trong chudi
the Khép vi foo ndm & giira tir trong
afootest chudi.
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Pattern di voi \

4.\d - Khép véi cac ky tw 1a chir sd, twong dwong

v&i [0-9] .
Bidu thire | SNV Mg t
du
12abc3 | Khép vi thda man diéu kién: 12abc3
\d Python | Khong khép vi khdng c6 sO nguyén
nao xuat hién

Pattern di voi \

5.\D - Khép véi cac ky tw khdng phai sé, twong
dwong véi [20-9] .

Biéu | Chudivi M6 ta
thire du
. Khép vi thda man diéu kién:
1ab34"50 1ab34"50
\D Khong khép vi chudi toan sb
1345 N £, ia
nguyén xuat hién
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Pattern di voi \

6. \s - Kh&p véi bat ky ky tw khoang trang nao,
twong dwong véi [ \t\n\r\flv] .

it Chudi vi dy M6 ta
Python RegEx Khép vi chubi cé khodng trdng
\s PythonRegEx Khéng khc,’)’p vi chudi khéng co
khoang trang

Pattern di voi \

7.\S - Khép véi bat ky ky tw nao khéng phai
khoang trang, twong dwong v&i [* \t\n\r\flv] .

Biduthe |CMUOMVI Insta
du
ab Khép vi chubico ky tw a b
\S Khong khép vi chudi toan bo
la khoang trang
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Pattern di voi \

8. \w - Khép véi bat ky ky tw chiv cai va chir sé
nao, twong dwong véi [a-zA-Z0-9 ] .
Lwu y: Dau gach dwéi _ dwgc coi la mét ky tw chiy cai

va chir sb.
Bidu thie | SOV M ta
du
128" :c Kho’"p? YI chudi c6 ky ty chir va s6
\ 12&": ;c
W ~
%"> ! Khéng kh&p vi chubi khdng co ky

tw ch va sb

Pattern di voi \

9. \W - Khép véi bat ky ky tw nao khéng phai la
chiv cai va chir s, twong dwong véi [*a-zA-Z0-9_].
Lwu y: DAu gach duéi _ ciing dwoc coi la mot ky tw
chiv céi va chir sb

Bidu thire | SOV Ims ta

du

1a2%c th)’p vi cihu0| g:o Ky tw khong phai
\ chir va sO 1a2%c
W ~

Python Khéng khép vi chudi chi cé ky tuw

chir cai
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Regular Expression

Bé xay dung biéu thirc quy tac RegEx, cé thé st dung
cbng cu kiem tra RegEx nhuw regex101.

Cong cu nay khong chi tao biéu thirc quy tdc ma con
giup tim hieu ky hon.

Cach st dung RegEx.

Regular Expression trong Python

Regular Expressmn trong Python duwoc thé hlen qua
module re , mudn st dung regular expression can
import module re.

import re
Module nay c6 rat nhiéu cac phwong thire, ham va
hang dé lam viéc v&i RegEx.
M6t sb hay dwoc st dung:
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re.findall()

Phwong thirc re.findall() trd vé mot danh sach cac

chudi chira tat ca cac két qua khdp voi pattern dua ra.

Cii phap:
>>> findall(partern, string)

Trong do:

- pattern 1a RegEx.

- string la chudi can so khép.

Vi du: Trich xuét cac sb t chudi cho truwéc sau: "hello
12 hi 89. Howdy 34"

re.findall()

>>> import re
string = 'hello 12 hi 89. Howdy 34'
pattern = "\d+'
result = re.findall(pattern, string)
print(result)

Két qua:

>>>['12','89', '34']
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re.split()

Phu’o’ng thirc re.split() dung biéu thwc quy tac dé
ngat chudi thanh cac chudi con va tra vé danh sach
céac chubi con nay.

Cu phap:

>>> re.split(pattern, string, maxsplit)

Trong dé:

- pattern la RegEXx.

- string la chudi can so khép.

- maxsplit (s6 nguyén) la sé chudi ti da s& dwoc ngat.

Néu dé tréng thi Python sé& so khdp va cat tat ca cac
chudi dat diéu kién.

re.split()

Vi du: Ngét tai vi tri co ky tw khoang trang:
>>> import re
string = 'The rain in Vietham.'
pattern ="\s'
result = re.split(pattern, string)
print(result)
Két qua: ['The', 'rain’, 'in', 'Vietnam.']
Vi du: Ngat chudi & ky tw khodng trang dau tién:
>>> import re
string = 'The rain in Vietham.'
pattern ="\s'
result = re.split(pattern, string, 1)
print(result)
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re.split()

Két qua:

>>> ['The', 'rain in Vietham.']

Néu khéng tim thay pattern, re.split() trd vé& danh sach
chira chudi réng.

re.sub|)

Re.sub() sé thay thé tat ca cac két qua khép véi pattern
trong chudi bang ndi dung khac dwoc truyén vao va tra
vé chubi da stra dbi.

Cu phap:

>>> re.sub(pattern, replace, string, count)

Trong do:

- pattern 1a RegEx.

- replace la ndi dung thay thé cho chudi khép véi pattern
- string la chudi can so khép.

- count (s& nguyén) |a sb lan thay thé. Néu dé tréng coi
nhw gia tri nay bang 0, so khép va thay thé tat ca cac
chudi dat diéu kién
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re.sub()

Vi du: Code chuong trinh xéa tat c& cac khoang trng
>>> import re

# chubi nhiéu dong

string = 'abc 12\

de 23 \n f45 6'

# so khop cac ky tw khoang tréng

pattern = "\s+'

# chudi rong

replace ="

new_string = re.sub(pattern, replace, string)

print(new_string)
Két qua:
>>> abc12de23f456
Néu khéng tim thay két qua phiu hop véi pattern, re.sub()
sé tra vé chudi rong.

re.sub|)

Vi du: Code chuong trinh x6a 2 khoang trdng dau tién
>>> import re
# chudi nhiéu dong
string = 'abc 12\
de 23 \n 45 6 \n laptrinh nangcao'
# so khop cac ky tw khoang tréng
pattern = "\s+'
replace ="
new_string = re.sub(r'\s+', replace, string, 2)
print(new_string)
Output tra vé:
>>> abc12de23
f45 6
laptrinh nangcao

5/26/2022

54



re.subn()

Twong tw re.sub(), nhung két qua tra vé gbm tuple
chra hai gia tri: chudi méi sau khi dwoc thay thé va sb
lan thay thé da thwc hién.
>>> import re

# chudi nhiéu dong

string = 'abc 12\

de 23 \n f45 6 \n laptrinh nangcao'

# so khép cac ky tw khoang tréng

pattern = "\s+'

# chudi rong

replace ="

new_string = re.subn(pattern, replace, string)

print(new_string)

Két qua tra vé:
>>> (‘abc12de23f456laptrinhnangcao’, 6)
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re.search()

Phwong thirc re.search() st dung dé tim chudi phu
hop voi pattern RegEx. Néu tim kiém thanh cong,
re.search() trd vé dbi twong khép, néu khong, tra vé
None.

Cu phap:

>>> search(pattern, string)

Trong dé:

- pattern la RegEXx.

- string la chudi can so khép.

>>> import re
string = ‘Laptrinhnangcao la mon hoc quan trong’
# Kiem tra ‘Laptrinhnangcao' co nam o dau chuoi
match = re.search("\ALaptrinhnangcao', string)
if match: # néu ton tai chudi khép
print("Tim thay ‘Laptrinhnangcao' nam o dau
chuoi") # in thdng bao nay
else:
print("‘Laptrinhnangcao' khong nam o dau
chuoi") # khong thi in théng bao nay
Két qua:
>>> Tim thay ‘Laptrinhnangcao’ nam o dau chuoi
O vi du nay, match chira ddi twong khép véi pattern.
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Poi twong match

match.group() trd vé nhirng phan ctia chudi khép voi
pattern.
>>> import re
string = '39801 356, 2102 1111
pattern ='(\d{3}) (\d{2})'
match = re.search(pattern, string)
if match: #néu ton tai chudi khdp
print(match.group()) # in ra két qua
else:
print("Khéng khép") # Khong thi hién thong bao
# Output: 801 35

Poi twong match

bién match chira dbi twong match.
pattern (\d{3}) (\d{2}) chia lam hai nhém nhé (\d{3}) va
(\d{2}), nhan mét phan cta chudi twong trng v&i cac
nhom con trong ngoac don:
>>> match.group(1)
‘801"
>>> match.group(2)
35!
>>> match.group(1, 2)
(801", '35")
>>> match.groups()
('801'", '35")
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.start(),.end() va.span()

Ham start() trd vé& chi muc bt diu cia chudi con phu
hop. Twong tw, end() trd vé chi muc két thuc cla
chudi con phu hop.
>>> match.start()

2
>>> match.end()

8
Ham span() tra vé tuple chva chi muc bat dau va két
thic ctia phan chudi phu hop
>>> match.span()

(2, 8)

match.re va match.string

Thuéc tinh re cla dbi twong match sé tra vé mot biéu
thirc quy tac. Twong tw, thudc tinh string trd vé chubi
da dwoc truyén trong doan code.
>>> match.re

re.compile("(\\d{3}) (\d{2})')
>>> match.string

'39801 356, 2102 1111'
Trén day 13 tat ca cac phwong thire thuworng dwoc siv
dung nhat trong module re.
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Sir dung tién to r truéc RegEx

Tién t6 r hodc R s dung truwdc biéu thirc RegEX dai
dién cho chubi theo sau 1a nhirng ky tw binh thwong.
Vi du: "\n' la mdt dong mai, con r'\n' ¢ nghia la chubi
bao gébm hai ky tw: dadu gach chéo ngwoc\van .
DAu gach chéo nguoc \ duwoc sir dung dé thoat cac ky
tw d&c biét. Tuy nhién, sir dung tién t r trude \ thi 1a
ky tw binh thuwdng.
>>> import re

string = "\n and \r are escape sequences.’

result = re.findall(r'[\n\r]', string)

print(result)
>>> # Output: [\n', "\r']

Bai tap

1. Xac dinh ham v&i generator 1&p lai cac s6 nam trong
khodng 0 va n, va chia hét cho 7.

Goi y: Str dung yield.

2. Binh nghia mét class co6 tén la Vietham, v&i static
method la printNationality. (Dung @staticmethod)

3. Viét chwong trinh s dung generator dé in s6 chén
trong khoang tir 0 dén n, cach nhau b&i dau phay, n la
s dwoc nhap vao. (St dung yield)

4. Viét chwong trinh st dung generator dé in sb chia
hét cho 5 va 7 gitra 0 va n, cach nhau bang dau phay;,
n dwgc nguwdi dung nhap vao. (St dung yield)
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Bai tap
5. Mot website y&éu cau nhap tén ngwdi dung va mat
khau dé dang ky. Viét chwong trinh dé kiém tra tinh
hop 1é ciia mat khdu ma ngudi dung nhap vao. Cac
tiéu chi kiém tra mat khau bao gdm:

1. it nhat 1 chir cai nam trong [a-z]

2. it nhat 1 s6 ndm trong [0-9]

3. it nhat 1 ki tw ndm trong [A-Z]

4. it nhat 1 ky tw ndm trong [$ # @]

5. D6 dai mat khau tdi thiéu: 6

6. D6 dai mat khau téi da: 12
(import re)

Bai tap

Chwong trinh phai chdp nhan mét chudi mat khau
phan tach nhau b&i dau phay, kiém tra xem ching cé
dap (rng nhirng tiéu chi trén hay khéng. Mat khau hop
|&é sé dwoc in, méi mat khau cach nhau béi dau phay.
Vi du mat khau nhap vao chwong trinh Ia:
ABd1234@1,aF 1#,2w3E*,2We3345

Thi dau ra sé 1a: ABd1234@1
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Bai tap
6. Gia s dia chi email dang ’
username@companyname.com, hay viét mot chwong

trinh dé in username cda dja chi email cu thé. Ca
username va companyname chi bao gom chi cai

Str dung \w dé kiém tra chir cai (import re)

7. Twong tw nhw bai 6, viét ham dé lay
companyname.(import re, re.match(), .group())

8. Viét‘mét chwong t!"mh nhan chubi twr du3c_>’c phan ]
tach bang khoang trong va in cac tlr chi gom chir so
Str dung re.findall()
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