Week 2: List

Time-Series Team

Ngay 16 thang 6 nam 2025

Trong tuan nay (Week 2) ching ta dugc hoc vé Data Structure. V6i cac ting dung c6 dit lieu 16n,
s6 luong bién nhiéu thi di lieu kiéu cau tric c6 vai tro vo ciing quan trong. Mot trong nhitng
kiéu dit lieu ciu tric quan trong nhat trong Python chinh la List. Trong bai viét nay, ching ta
sé ciing tim hiéu vé List v6i cac noi dung sau:

e Phan I: List
e Phan II: List methods

Phan III: List built-in function

Phan IV: List Loops

e Phan V: 2D List

Phan I: List

0.1 Ly thuyét

Danh séch (list) 14 mot chudi cac gia tri. Tuy nhién, khéc v6i chudi(string) cac gia tri la ky tu, &
danh sach chiing c6 thé 14 bat ky loai ndo (int, float, string, tham chi 1a 1 list khéac). Céc gia tri trong
list duge goi 1a phan tit (element).

C6 nhiéu cach dé khéi tao mot danh sach méi, cac don gian nhat 1a diit cac phan ti vio trong dau
ngodc vuong [] nhu ci phap dudi day:

# Create a list

data = [4, 5, 6, 7, 8, 9]
print (data)

print (type (data))

print (len(data))
list_name = [element-1, ..., element-n]

[4, 5, 6, 7, 8, 9]
<class ’list’>
6

Mot sb6 dac diém ndi bat cta List trong Python:
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e Mot danh sidch nam trong 1 danh sach khéc goi la danh sach 16ng nhau.
e Mot danh siach khong chua phan ti nao dude goi 1a danh sach réng.

e Ham len trd vé do dai ctia 1 danh sach. Do dai clia mot danh sach rdng 14 0.

0.2 List index

Chi s6 ctia list hoat dong giéng nhu chi sd chudi:

list_name —>[ 1 2 3 4 5 6 ]

e index (chi muc) la do lech tinh tir dau list

e chi myc phai 1a mot s6 nguyén - néu khong, ban sé gap 16i TypeError

e Index am dung dé dém lui tit cudi list, phan tit cudi cling ctia list ¢6 index = -1

e Néu ban c6 gang doc ho#ic ghi mot phan tit khong ton tai trong list, ban sé gap 16i IndexError
Mot s6 phép toan trén danh sach:

1. Toan tit + ndi cac danh sach lai v6i nhau

Toan ti * lap lai 1 danh sach véi s6 lan nhat dinh

min tim phan t nhé nhat trong danh sach

max tim phan ti 16n nhat trong danh sich

BTl o B

Khong c6 toan tit s6 hoc nao khac hoat dong véi list, nhung ham tich hgp sin sum cé thé tra vé
téng ciia cac phan tit trong list.

0.3 List Slicing

Slicing 1a k§ thuat cho phép trich xuat mot phan (mot list con) tit list gbe. Viee nay duge thuc hien
béi ci phép:

list[start:end:step]

# Create a list

data = [4, 5, 6, 7, 8, 9]

print (data[2:4]) # => [6, 7]
print (datal[::2]) # => [4, 6, 8]
print (data[1::]1)

# => [5, 6, 7, 8, 9]

start index: c6 gia tri méc dinh 1& 0

end index: c6 gia tri méac dinh la
len(list)

e step: co6 gia tri mac dinh 1a 1

Cho Ist = [1,2,3,4,5,6,7,8.9]
Néu ban bé qua chi muc dau tién thi phan cit sé bat dau tir dau danh sach. 1st[:2] => [1,2]
Néu ban bd qua chi s6 thit 2, phan cit sé kéo dai t6i cudi danh séch. 1st[2:] => [3,4,5,6,7,8,9]
Néu ban bd qua ca 2, phan ct sé 1a mot ban sao cta list. Ist[:] => [1,2,3,4,5,6,7,8,9]
Néu ban bd qua chi muc cubi cuing(step), né sé c6 gia tri mac dinh 1a 1.
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Phan II: List Methods

Nho tinh chat mutable, list trong Python di kém véi nhiéu phuong thitc (methods) va ham (func-
tions) tich hgp sdn cho phép thuc hién céc thao tac véi list python mot cdch dé dang. Duéi day la nhiing
thao tac phuong thiic co ban va quan trong nhat.

.append() | + Adds an element at the .sort() + Sorts the list
end of the list

.insert() + Adds an element at the .reverse() | + Reverses the order of the
specified position list

.extend() + Add the elements of a list .copy|() + Returns a copy of the list

(or any iterable), to the end
of the current list

.remove() + Removes the item with the .count() + Returns the number of
specified value elements with the specified
value
.pop() + Removes the element at .index() +Returns the index of the
the specified position first element with the

specified value

.clear() + Removes all the elements
from the list

0.4 Thém phan tit vao list

Dé thém mot item(phan t1t) vio cudi danh séch, hiy sit dung phuong thitc append(). Phuong thiic
append(value), sé them 1 phan tit c6 gia tri value vao cudi list va tra vé none.

1st= [4, 5, 6, 7, 8, 9]
print (1st)

print (1st.append (8))
print (1st)

>>>
[4, 5, 6, 7, 8, 9]
None

[4, 5, 6, 7, 8, 9, 8]

Dé thém item tai chi muc chi dinh , hiy sit dung phuong thitc insert(). Phuong thiic insert(index,
value) sé théem 1 phan tit c6 gia tri value vao vi tri index chi dinh, va tra vé none.

1st= [4, 5, 6, 7, 8, 9]
print (1st)
print (1st.insert (3,0))
print (1st)

>>>

[4, 5, 6, 7, 8, 9]
None

[4, 5, 6, 0, 7, 8, 9]

Dé thém noi dung clia seq vao cudi list hdy sit dung phuong thiic extend(). Phuong thiic nay sé them
tat ca cac phan tit clia seq vao cudi list.

fruits = ["apple", "banana", "guava']
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fruits.extend ([1,2,3])
print (fruits)

>>>
[’apple’, ’banana’, ’guava’, 1, 2, 3]

0.5 Xoéa phan tit khoi list

Dé x6a phan tit ra khéi list, ta sit dung phuong thitc pop(). Phuong thitc pop(index) sé thyc hién
x6a phan tit thit index ra khéi list va trd vé gia tri cia phan ti do.

1st= [4, 5, 6, 7, 8, 9]
print (1st)

print (1st.pop (1))

print (1st)

>>>

[4, 5, 6, 7, 8, 9]
5

[4, 6, 7, 8, 9]

Dé x6a mot phan tit ra khoi list ma chi biét gia tri can x6a, khong biét index ctia gia tri d6 hay st
dung phuong thitc remove(). Phuong thitc remove(value) sé thiic hién x6a gia tri value dau tién tim
thay ra khoi danh sach.

1lst= [4, 5, 6, 7, 8, 9]
print (1st)

print (1st.remove (9))
print (1st)

>>>
[4, 5, 6, 7, 8, 9]
None

[4, 5, 6, 7, 8]

Dé x6a toan bo phan tit trong list hiy sit dung phuong thitc clear(). Phuong thitc nay tra vé mot list
rong.
fruits = ["apple", "banana", "guava']

fruits.clear ()
print (fruits)

>>>

(]

0.6 Mot s6 methods thudng dung khac véi list

Dé kiém tra chi muc lan dau tién xuat hién cia phan tit hiy dung phuong thic index().
fruits = ["apple", "banana", "guava"]

print (fruits)
fruits.index ("apple")

>>>
[’apple’, ’banana’, ’guava’]
0
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Dé d4o ngudc thit tit cAc phan tit trong list hiy st dung phuong thitc reverse().

fruits = ["apple", "banana", "guava']
print (fruits)

fruits.reverse ()

print (fruits)

>>>

[’apple’, ’banana’, ’guava’]
pp g

[’guava’, ’banana’, ’apple’]

Dé sip xép danh sich theo thit ti ting dan hiy dimg phuong thitc sort().

thislist = ["orange", "mango", "kiwi", "pineapple", "banana']
thislist.sort ()
print (thislist)

>>>
[’banana’, ’kiwi’, ’mango’, ’orange’, ’pineapple’]

Dé sap xép theo thit ty gidm dan, hay st dung phuong thiic sort() véi ddi so tit khoa reverse = True:

thislist = [100, 50, 65, 82, 23]
thislist.sort(reverse = True)
print (thislist)

>>>
[100, 82, 65, 50, 23]

Trong python, ban khong thé copy list bang cach nhap lstl = Ist2, béi vi 1st2 chi 1a 1 tham chiéu dén
Ist1 va nhing thay doéi trong 1 trong 2 list sé tir dong thuc hién trong list con lai, diéu nay 1 diéu khong
mong mudn. Vi vay, Dé copy list hiy sit dung phuong thiic copy().

fruits = ["apple", "banana", "guava"]
fruits_2 = fruits.copy()

print (fruits)

print (fruits_2)

fruits.append (2)
print (fruits)
print (fruits_2)

>>>

[’apple’, ’banana’, ’guava’]
[’apple’, ’banana’, ’guava’]
[’apple’, ’banana’, ’guava’, 2]
[>apple’, ’banana’, ’guava’]

Dé dém s6 1an phan t1t xuat hién trong list, hay st dung phuong thitc count().

fruits = ["apple", "banana", "guava","apple" ]
fruits.count ("apple")

>>>
2

Phan III: List built-in function

Mot s6 ham tich hgp sin trén list bao gom:

e Ham len() tra veé do dai cta list

thislist = ["apple", "banana", "cherry"]
print (len(thislist))
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>>>

e Ham min() trd vé phan tit nhé nhét trong list
thislist = [100, 50, 65, 82, 23]
print (min(thislist))

>>>
23

e Ham max() trd vé phan tif 16n nhat trong list

thislist = [100, 50, 65, 82, 23]
print (max(thislist))

>>>
100

e Ham sum(iterable, start) tra vé tong cac phan tit trong danh sach

data = [6, 5, 7, 1, 9, 2]
print (sum(data)) # Output: 30
print (sum(data,7)) # Output: 37

e Ham zip() gom céc phan tit theo cip index tit nhiéu list

datal = [1, 2, 3]

data2 = [5, 6, 7]

for vl1, v2 in zip(datal, data2):
print(vl, v2)

w N = Vv
~N o o v

e Ham reversed() ddo ngugc thi ty list, trd vé iterator

data = [6, 1, 7]

for v in reversed(data):
print (v)

>>>

7

1

6

e Ham sorted() sip xép list méi (khong thay doi list goc)

data = [6, 5, 7, 1, 9, 2]
sorted (data)

sorted (data, reverse=True)
>>>

(1, 2, 5, 6, 7, 9]
9, 7, 6, 5, 2, 1]

e Ham enumerate() duyét qua timg phan tit trong list, kém theo vi tri (index) ctia né. (c6 thé thay
ddi index ban dau)
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data = [6, 1, 7]

for i, v in enumerate(data):
print (i, v)

>>> output:

0 6

11

2 7

for i, v in enumerate(data, 7):
print (i, v)

>>>output

7T 6

8 1

97

Phan IV: Vong lap List
Ban c6 thé lip qua céc phan tit trong danh sach bing cach st dung vong lap for.

thislist = ["apple", "banana", "cherry"]
for x in thislist:
print (x)

>>>output
apple
banana
cherry

Ban ciing ¢6 thé 1ip qua cac phan tit danh sach bing cach tham chiéu dén s6 chi muc ciia ching(stt
dung cac ham range()va len())

thislist = ["apple", "banana", "cherry"]
for i in range(len(thislist)):
print (thislist[i])

>>>output
apple
banana
cherry

Ban c6 thé lip qua cidc muc danh sach bang cach st dung vong lip while.

thislist = ["apple", "banana", "cherry"]
i=20
while i < len(thislist):

print (thislist[i])

i=1+1

>>>output
apple
banana
cherry

Khi st dung vong lap véi list, ban c6 thé st dung List Comprehension. List Comprehension cung cap
ci phap ngin nhat dé lip qua cac danh sach.

thislist = ["apple", "banana", "cherry"]
[print (x) for x in thislist]

>>>output
apple
banana
cherry
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Khi st dung List Comprenhension, hay nhé ct phap sau:

List comprehension with condition:

e [expression for x in data if condition]
(Loc phan tit thoa diéu kién)

o [expression_true if condition else expression_false for x in data]
(Thyc hien phan nhanh if-else cho méi phan t)

Phan V: 2D List

1 2D list

2D List (hay ma tran 2 chiéu) 1 danh sich céc danh sach (list of lists).C6 thé tudng tugng no giong
nhu bang (table) v6i nhiéu hang (rows) va cot (columns).

Column Index

0 | 2
0 1 2 3

Row
Index 4 > 6
2 7 8 9

Khai bao 2D list:
2D_1st = [[1, 2, 3], [4, 5, 6], [7, 8, 9]]

Truy cap phan ti& cua 2D list:
2D_list[row] [col]

print (2D_1st [0] [0])

=> Két quala:1

2 Mot sd thao tac véi 2D list

2.1 Duyét qua 2D List
Dé thuc hien duyét qua 2D list, hay dung 2 vong lip for 16ng nhau.

e Duyét theo hang:
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for row in 2D_1st:
for val in row:
print(val, end=" ")
print ()

e Duyét theo index:

len(2D_1st)
len(2D_1st [0])

num_rows =
num_cols =
for r in range(num_rows):
for ¢ in range(num_cols):
print (m[r][c], end=" ")
print ()

2.2 Cap nhat phan ti¥

Cing tuong ty nhu 1D list, ching ta van sy dung phép gan: 2D _Ist[1][1] = 0

2.3 Tinh toan trén 2 ma tran (Hadamard Product)

Hadamard Product 14 phép nhan titng phan tit tuong ng ciia hai ma tran ciing kich thudc.Khong
giéng nhu phép nhan ma tran chuan (dot product), Hadamard 13 phép nhan element-wise:

A (01, 21, [3, 411
B [[5, 61, [7, 811
rows = len(A)

cols = len(A[O0])

result = [[0]l*cols for

in range(rows)]
for r in range(rows):
for ¢ in range(cols):

result[r]l[c] = Alr]llc] * Blrllcl

print (result)

—~Ké&t qua la: [[5, 12], [21, 32]]

N

3x1 5X%6 7x3§
4X0 9x2 8x9|
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Phan VI: Mot vai iing dung

Ban da bao gid phai tinh tdng lién tuc trong mot danh sich rat dai chuwa? Trong Al xit Iy dit lieu
hay thi code competition, diéu nay cyc ky thudng gap. Vay lam sao dé tinh téng cic nhanh?

Trong phan nay, chiing ta sé kham pha mot y tudng cic hay: Ap dung khai niém tich phan trong
toan hoc vao danh sich s6 trong Python dé tinh tong nhanh chéng véi do phiic tap O(1)!

Do phic tap la gi?

"Big O notation" 1a cadch dé mo ta do phtic tap thuat toan. O(n) nghia la thai gian xit 1y ty 16 véi
s6 phan ti n.

Vay O(1) lai la gi?

O(1) nghia 1 thai gian xtt Iy khong déi, nhanh titc thi.

3 Tinh tong di liéu trong danh sich

Gia sit ta ¢c6 mot danh sach biéu dién mot ham sbé ngu nhién:

f=1[1,8,573,58 3, 29

Va ta mudn tinh téng gia tri tit vi trf a dén b (a x b): sum(fla:b+1])

Nhung bai toan dit ra: lién tuc nhiéu lan, trén dit liéu rat 16n. Khi do, ta can t6i uu.
4 Tich phan trong Giai tich

Cung nhd lai kién thic toan:

“ong thire Ap dung cho ham roi rac (1D)

(
{y Y Dign tich A | DiéntichA |

f(x) 1 85171351813 [2]9
i x 0 1 2 3 4 5 6 7 8 9
Xy Xo

o-LLlb F(3) = = £(0) + f(1) + £2) + £(3)
() ds [0 ;f(o f f5 f@+f
~‘ | =1+8+5+7=21
a F(6):Zf(x):1+8+5+7+3+5+8:37
F(a):f fx)d(x) Dié¢n tich A x<6
b A=F(b) —F(a) A=F©)-F@)= ) f() =3+5+8=16
= [ f0dw =0

Tich phan trén doan [a, b] la dién tich dudi dudng cong.
Trong dit liéu 16i rac, ta ciing c6 thé xem timg gia tri nhu cot dit lieu: F(3), F(6) Vay Area =
F(6)-F(3), Tuong duong: tinh tdng tit x=4 dén x=6

5 Xay dung

Tao mot danh sdch méi F sao cho: F[x] = f[x] + F[x-1]

10
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Khi da ¢6 F, ta tinh nhanh: Area = F[b] - F[a-1]

def prefix_sum(data):
F = [0] * len(data)
F[0] = datal[0]
for i in range(l, len(data)):
F[i]l = F[i-1] + datalil]
return F

def range_sum(F, a, b):
return F[b] - (F[a-1] if a > 0 else 0)

f (1, 8, 5, 7, 3, 5, 8, 3, 2, 9]
F prefix_sum(f)
print (" T ng t x=4 n x=6:", range_sum(F, 4, 6))

=>Két qua la: Tong tit x=4 dén x=6: 16

Nho prefix sum array, ta chi mat O(n) dé tién xay dyng, nhung vé sau mdi lan tinh tong ta chi can
O(1), vi sau khi da c6 prefix sum, viéc tinh tong tit a dén b chi 1a phép tri:F[b] - F[a-1], bat ké n 16n
bao nhiéu — chay rat nhanh.

11
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