Lap trinh Python

Bai 7: Kiéu tur dién, module va package,
ham lambda

Tai liéu nay phan phdi duéi gidy phép Creative Commons Attribution 4.0
(bat ky ai cling déu cé quyén tu do st dung, chia sé, sao chép, phan phdi, phan phdi lai, ap dung, trich xuat, tuy
bién, m& rong, thudng mai héa,... mién I3 ghi nhan céng cla cac tac gia ban dau cla tai liéu)




Toém tat noi dung bai trudce o

= Python cé kiéu dit liéu tdp hop (set) 1ay cdm hirng tir tap
hop trong todn hoc. Set c6 hai dac diém chinh:
= Cacdir liéu con bén trong n6 d6i mot khac nhau
= Chichtra cac dit liéu loai bat bién (immutable)

= Tap hop khong co tinh thu tu, vi vay khong cé phép toan
chi muc va cat Iat, tuy vay van cé thé duyét cac phan tlr
con trong tap hop bang for

= Python cung cap nhiéu phuong thirc, phép so sanh va
phép toan hitu ich cho tap hop

= Tap tinh (frozenset) la tdp hop bat bién, khdng thé thay
doi sau khi khéi tao xong

= Set |a kieu mutable con frozenset 13 kiéu immutable
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Phan 1

Dictionary (tir dién)
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Dictionary (tir dién) o

= Tl dién trong cudc sdng: cdc muc tw tra cru ngr nghia
= Cac muc tir dwgc sap thi ty
» Cic muc ti thudng khdc nhau, mot s6 tir dién cho phép céc
muc tu I[&n chia thanh nhiéu muc ti con
= Dictionary trong Python |y cdm hirng tir tir dién trong
cudc song:
= M6t muc la mot cap (pair) khda (key) va gia tri (value)

» Twong duwong vai khai niém muc tir va nglr nghia trong tir dién
thong thwong
= Cac khoa (key) khéng dwoc trung nhau, nhu vay cé thé xem tir
dién nhu mot loai set
= Cac khoa khong sap thir tw nhu tir dién thong thuong
= Chid{ liéu bat bién (immutable) méi duwgc dung lam khda



Dictionary (tir dién)

= Tir dién la 4nh xa gitra key va
value (gitra tir va giai nghia)

Dictionary EE
; Key 3

| Key1

Keys Values

-
—» 'bob@web.com’
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Dictionary (tir dién) o

= Mot cap trong tir dién viét & dang <key> : <value>

= Tir dién c6 thé khai bado truc ti€p dung cd phdp cla set
d1 = { }
d2 = { 1: 'one', 2: "two' }
d3 = { 'one': 1, "two': 2 }
dd = { 'tén': 'nam', 'sdt': 0}
= Nhu vay Python coi tir dién |a dang m& rong cda tap hop

= Trwong hop 1ay dit liéu tir nguédn khac, cach thich hop
nhat la s& dung ham khai tao dict()
d5 = dict(d4)
print(d5)
d6 = dict()
print(de)
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Dictionary (tir dién) o

= Python cling cho phép tao tir dién bang bo suy dién tir
dién, v&i ci phap tuong tu nhu bo suy dién danh sach

= \/i du: tao tir dién gdm cac bd khda la s6 tw nhién nhd
hon N va gia tri twong &ng la 1ap phwong cua nd
n = int(input('N = "))
d={1i: 1 * 1 * i for 1 in range(n) }
print(d)
= \/i du: tao tir dién cd khda cac ky tu xuat hién trong tir S
va gia tri la so |an xuat hién cua ky tuv do6 trong S
S = input('N = ")
d={w: S.count(w) for w in S }
print(d)
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Dictionary (tir dién) o

= Chu vy: chi nhirng loai di¥ liéu immutable (khéng thé thay
doi) méi cd thé dung lam key cla tir dién
dic = { (1,2,3):"abc", 3.1415:"abc"}
dic = { [1,2,3]:"abc"}
= M6t s6 phép toan / phuong thirc thwong dung
= |en(d): trad vé do dai cla tir dién (s6 cap key-value)
= del d[k]: x6a key k (va value twvong &ng)
= kin d:trd vé True néu cd key k trong tir dién
= k notin d: trd vé True néu khdng cd key k trong tir dién
= pop(k): trd vé value twong rng vadi k va xda cap nay di
= popitem(): tra vé (va xda) mot cap (key, value) tuy y
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Dictionary (tir dién) o

= M6t s phép toan / phuong thirc thwong dung

get(k): 1ay vé value twong &ng vai key k

* Khac phép [] & cho get trd vé None néu k khong phai 1a key
update(w): ghép cdc ndi dung tir tir dién w vao tir dién hién tai
(néu key trung thi 13y value tir w)
items(): tra vé list cac cap (key, value)
keys(): trd vé cac key cua tir dién
values(): tra vé cac value cla tir dién
pop(k): tra vé value twong &rng vai k va xda cap nay di
popitem(): tra vé (va xda) mot cap (key, value) tuy y
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Dictionary (tir dién)

= DUng zip dé ghép 2 list thanh ti dién
>>> 11 = ["a","b","c"]
>>> 12 = [1,2,3]
>»> ¢ = zip(11, 12)
>>> for 1 in c:
print(i)

oo
('b", 2)
("c’, 3)
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Truy xuat dit liéu theo khoa

= Tir dién cho phép |3y gia trj twong &rng vdi khda k bang

phuong thir get(k), nhung cé thé dung chi muc thuén
tién hon nhiéu

d={1: 'one', 2: '"two', 3: 'three' }

print('d.get(3) = ', d.get(3))

print('d[3] = ', d[3])

print('d.get(9) = ', d.get(9))

print('d[9] = ', d[9])

d[3] = "ba’
d[4] = "bon'
print(d)

= Chu y: hai cach nay khong twong duvong. Khi di¥ liéu
khong cé trong tir dién, get(k) tra vé None con chi muc
phat sinh ngoai |é KeyError
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Xoba dit liéu trong tir dién o

= Python c6 nhiéu cach dé xda dit liéu trong tir dién hoac
lay dit liéu ra khoi tir dién

= Cac phuong thirc pop, popitem, clear duoc thiét ké cho
nhitng tinh hudng |ap trinh khac nhau

d={1: 'one', 3: 'three', 2: 'two', 0: 'zero' }
del d[1]

print(d)

print(d.pop(2))

print(d.popitem())

d.clear()

print(d)
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e

Kiém tra dit liéu trong tir dién

= Phép kiém tra di¥ liéu trong tir dién chilam viéc vai khda

dic = { 1: 'one', 3: 'three', 2: '"two', 0: 'zero' }

# kiém tra c6 2 trong tu dién khéng? True

print(2 in dic)

# kiém tra khong cé 'one' trong tu dién phai khoéng? True
print('one’' not in dic)

# kiém tra cap (3, 'three') cé trong tu dién khoéng? False
print((3, 'three') in dic)
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Duyét dir lidu trong tir dién o

= Python cung cap nhiéu phuong thirc 1ay vé cac nhém dir
liéu trong twr dién, ta cd thé dé dang duyét chidng voi
vong lap for

d={1: 'one', 3: 'three', 2: 'two', 0: 'zero' }
for i in d: print(i)

for 1 in d.keys(): print(i)

for i in d.items(): print(i)

for i in d.values(): print(i)
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Phan 2

Module va Package
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Module (khoi) o

= Trong python, file m3 nguén duoc xem la moét module

C6 phan mo réng .py
Moi ham, bién, kiéu trong file |a cic thanh phan clia module

= St dung module:

Cé thé sir dung cac thanh phan trong cdc module khac bang
cach import (nhap/nap) module do6, day la phuong phap co
ban dé tai st dung lai ma ngudn

Cu phap: import <tén-module>

Cé thé import cung ldc nhiéu module cdch nhau bdi dau phay
Néu mudn s&r dung cac ham, bién trong module thi can viét
tuvong minh tén module doé

Co thé import riéng mdt hodc nhiéu ham tir mét module, cu
phap: from <tén-module> import fucl, fuc2,.. fucN
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Package (got) o

= Package = Thu muc cdc module (lwu trir vat ly trén 6 dia)

import numpy

A = array([1, 2, 3])

A = numpy.array([1l, 2, 3])
import numpy as np

B = np.array([1, 2, 3])
from numpy import array

C = array([1, 2, 3])

= Module va Package giup quan ly tot hon m3 nguén

= Nhom cac ham, bién, [&p x& ly cung mot chd dé, gidp
phan cip va st dung dé dang hon

= Giai quyét tranh chap dinh danh cta thu vién khac nhau

= Python cd rat nhiéu cac package ho trg moi nhu cau xi ly
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Module math e

= M6t module rat thong dung cda python: import math

= Math cé nhiéu hang sé dinh nghfa san:
" pi: 3.141592...
e: 2.718281...
" tau:6.283185... (2 * pi)
" inf: duwong vo cung (am v6 cung la —math.inf)
" nan: not a number (twong duong voi float('nan'))

= Math chra nhiéu ham toan hoc:
= ceil(x): tra vé s6 nguyén nho nhat nhwng khdng nhé hon x
= copysign(x, y): copy dau clia y gan sang x
* Vi du: copysign(1.0, -0.0) tra vé -1
= fabs(x): tra vé tri tuyét doi cua x
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Module math

—

= Math chira nhiéu ham toan hoc (tiép...):

factorial(x): tra vé x!

floor(x): tra vé s6 nguyén I&n nhat nhung khdng vuot qua x
gcd(a, b): tra vé udc sé chung I&n nhat cda a va b (*)
lcm(a, b): trad vé bdi s6 chung nhd nhat ctia a va b (*)
isinf(x): tra vé True néu x la dwong/am vo cung
isnan(x): tra vé True néu x la NaN (not a number)
trunc(x): tra vé phan nguyén cua x

exp(x): tra vé e

log(x[, y]): tra vé log, x, mdc dinhy = e

log10(x): tra vé log,, x

pow(x, y): tra vé x¥

sqrt(x): tra vé {/x
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Module math

= Math cung cap moét s6 ham luong giac:
= degrees(x): chuyén x tir radians sang do
= radians(x): chuyén x tir d6 sang radians
= acos(x): trd vé arc cos x (d6 do radians)
= asin(x): tra vé arc sin x (d0 do radians)
= atan(x): tra vé arc tang x (d6 do radians)
= cos(x): tra vé cos x (d6 do radians)
= sin(x): tra vé sin x (d0 do radians)
= tan(x): tra vé tang x (d6 do radians)
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Phan 3

Lambda, map va filter
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Biéu thirc lambda -

= Mot dang viét ngan cla ham, tat nhién cé nhiéu han ché
= Cu phap:

lambda <tham s6>: <biéu thirc thay thé>
= Vidu:

lambda x, y: X + vy
=" Twong duwong voi:

def tong(x, y):

return X + vy

= Chuy:

= Phan than cdia lambda chi la mét biéu thirc, khdng thé viét

nhiéu dong hodc qua nhiéu Iénh
= Poi khi goi 1a ham vd danh (anonymous function, khdng han)
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Biéu thirc lambda -

= Bjiéu thirc lambda cé thé gan cho mdt bién va st dung
nhu mot ham

= Vidu:
cong = lambda x, y: x +y # bién cong
print(cong(10, 20)) # in ra 30

= Mot chut “loan” trong thuat ngir:
= Cach viét cac ham (function, def,...) duoc goi la “Iap trinh thd
tuc” (procedural programming)
= L&i viét biéu thirc lambda (va mot sé dang khac) duoc goi 1a
“lap trinh ham” (functional programming)
= L4p trinh ham 13 trao lwu chd dao hién nay, do tinh ngan
gon va manh mé
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Ph¢p anh xa (map) e

= Ham “map” cho phép anh xa tir kiéu tuan ty sang mot
danh sach thong qua mot ham anh xa nao dé
= Cu phap:
map(ham-anh-xa, kiéu-tuan-tu)
= Vidu:

def binhphuong(x):
return x * x

L = [1, 2, 3, 4]
P = list(map(binhphuong, L))
print(P)
= Cach thyc hién: thyc hién ham binhphuong vgi tung
phan tlr cla L
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Phép loc (filter) o

= Ham “filter” cho phép loc cac phan tl trong mot kiéu
tuan ty (trd vé danh sach cac phan tir thoa duwoc)

= Cu phap:
filter(ham-loc, kiéu-tuan-tu)
= Vidu:
def sole(x):
return x % 2 == 1

L = [1J 2, 3, 4]
P = list(filter(sole, L))
print(P)
= Cach thuc hién: tra vé danh sach cac phan tir thoa man
diéu kién do ham sole danh gid

TRUONG XUAN NAM 26



—

Lambda, map va filter

= Bjiéu thirc lambda gitp tang sirc manh cdia map va filter
"= Ngoai ra con cac ham khac nhu sort, reduce, accumulate,...

= Vi du v&i map:
def binhphuong(x):
return x * x

L = [1, 2, 3, 4]
P = list(map(binhphuong, L))
print(P)

= DUng biéu thirc lambda:

L = [1) 2) 3) 4]
P o= list(map(lambda X: X * X, L))
print(P)
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Lambda, map va filter

= Vi du vai filter:
def sole(x):
return x % 2 == 1

L = [1, 2, 3, 4]
P = list(filter(sole, L))
print(P)
= Dung biéu thirc lambda:
L = [1, 2, 3, 4]
P = list(map(lambda x: x % 2 == 1, L))
print(P)
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Lambda, map va filter

= Biéu thirc lambda doi khi con “a4o0” hon nira
from math import pi, sin, cos, tan

L = (sin, cos, tan)
print(list(map(lambda x: x(pi), L)))

= S&r dung v&i sap xép:
L =[1, 4, 3, 5, 6, 7, 2, 3, 5, 4, 2, 6]
L.sort(key = lambda x: (x % 2, X))
print(L)

" Di xa hon nita:
L =11, 4, 3, 5,6, 7, 2, 3, 5, 4, 2, 6]
L.sort(key = lambda x: (x % 2, x if x % 2 else -x))
print(L)
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Phan 4

Bai tap
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Bai tap

—

1

2.

3.

4.

.Cho D la tu dién dinh nghia cach doc cac chii so &

tiéng Anh, hdy in ra cac value cla D theo thi tu tang
dan.

Nhap mot tu dién D, hay in ra cac value khac nhau
trong tu dién.

Nhap mot tu dién D c6 cac value [a cac s6 nguyén,
nay in ra man hinh 3 gia tri value 16n nhat.

Nhap mot string S, hay tao tu dién D trong d6 key |3
cac chir xuat hién trong S con value tuong ung I3 SO
|an xuat hién cac chit d6 trong S
Vi du: S = “dai hoc thuy lol”
D={"'d":1, ‘a1, i':2,
‘02, 'c:1, 'th:1,

3,
u'l,
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—

Bai tap

5.Nhap tir dién prices luu trit gia cla cac loai trai cay va
tir dién stock luu trli sO luong ton cla ting loai. Sau
d6 hay in ra th tu cac loai trai cdy con trong cla
hang gidm dan theo tong gia tri cla ting loai.

Vi du:

Dt lidu nhap vao cho ra tir dién nhu sau:
- prices = { "banana": 4, "apple": 2, "orange": 1.5, "pear": 3 }
- stock = { "banana": 6, "orange": 32, "pear": 15 }

K&t qua in ra th{ tu:
orange 48

pear 45
banana 24
apple 0
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—

Bai tap

6.Tao ra mot tir dién luu lugng mua trung binh trong
cac thang tir n3m 2002 dén 2021. Quy cach nhu sau:
= T dién cé 12 muc, khéa cliia mdi muc la mot thang
= Gia tri (ing véi khéa 1a danh sach 20 s6 dai dién cho 20 nim
= Lugng mua 13 so thuc ngau nhién tir 100 dén 4000

7.Nhap 2 tU dién A cé N cdp (key, value) va B c6 M
cip (key, value). TUr A va B hay tao tir dién C theo
quy tac sau:

= M6t muc trong C thi key phai xuat hién trong A hoic B

= Néu key chi xuat hién trong A ho3c trong B thi value I3
value tuong ting trong A (hoac B)

= Néu key xuat hién trong ca A va B thi value 1a max cla
value tuong ng trong A va B
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