Python

Trac nghiém 6 ¥ PDF bai

T bai sau tré di, moi code trong khoa hoc déu viét biang Python: doc dit liéu
bing pandas, tinh toan bang NumPy, huan luyén mé hinh bang scikit-learn va
PyTorch. Vong lap, ham, thuit toan da hoc & C++ van dung nhu cd. Bai nay chi
tap trung vao nhirng ché Python khac C++ dé lam ra két qua sai: chia va 1dy du
v6i s6 am, gan list ma hai bién dung chung mét list, va notebook van nhé bién
cu sau khi da stra code.

MUC TIEU

» Tinh daing phép chia //, % v6i s6 am; so sanh sé thuc.

« Biét khi nao hai bién dung chung mot list, va cach sao chép list.
« Chon list, set hay dict theo do phtc tap; do thdi gian chay.

« boc, ghi file CSV; doc thong bao 16i dé stra code.

Notebook

Code trong khoa hoc chay trong notebook (Jupyter, Colab hoac Kaggle). Notebook chia
code thanh nhiéu 6 (cell). Mbi 6 chay riéng dugc, theo thir tu nao cling dugc, va moi 6
duing chung bién. Cac bién nay nam trong mot tién trinh Python chay ngam goi la
kernel; khéi dong lai kernel 1a x6a hét bién.

Vi vy notebook nhé két qué cta lan chay gan nhat, khong phéi code dang hién trén man
hinh. Vidu 0 trén co n = 3, 6 du6i c6 total = sum(range(n + 1)), chay ca hai dugc
total = 6.Stra 6 trén thanh n = 5 va chi chay lai 6 trén: n da la 5, nhung total van la 6,
vi 0 dud6i chua chay lai.
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1. Chay ca hai 6 2. Sura n, chi chay 6 trén 3. Chay lai 6 dugi

(- ) = ) o

[ total = sum(range(n + 1)) ] total = sum(range(n + 1)) [Vtotal = sum(range(n + 1)) ]

total = 6 total = 6 (::) total = 15

Stra n ma chua chay lai 6 dudi thi total van la 6.

DPoan code sau lam lai ding cac bu6c dé trong mot o:

Python

n=3

total = sum(range(n + 1))

n=>5 # giéng nhu chay lai riéng 6 dau
print(n, total)

total = sum(range(n + 1)) # chay lai budc phu thudc
print(n, total)

KET QUA

56
515

Cung n = 5, nhung total chi thanh 15 sau khi dong tinh tong chay lai. Vi vay truéc khi

ndp hay gii notebook cho ngudi khac, hay khaoi dong lai kernel roi chay tat ca 6 tir trén

xuong (Restart & Run all). Két qua ctia lugt chay do mdi 1a két qua that clia notebook.
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HOI NHANH
MOt notebook co hai 6: 6 trénlan = 3,6 dudila total = sum(range(n + 1)). HOm
qua da chay ca hai 6. Hom nay m& lai notebook (kernel méi), ta baAm chay 6 duéi

truée, chua chay 6 trén. O du6i cho ra gi?
A total bang O, vi n chua gan thi Python coi 14 0
B total bang 6, vi Python doc hét notebook réi mdéi chay
¢ L6i NameError, vi chua cé bién n

D total bang 6, vi dung lai n ctia lan chay hém qua

Chay notebook trén Colab va Kaggle

Notebook ctia moi bai nam trong thu muc docs/giao_trinh/notebook ctia repo giao
trinh. Colab m& dugc thang tir GitHub (File —» Open notebook — GitHub); Kaggle nhap
qua File - Import Notebook. Chuong 0 dén 4 chay dugc trén CPU; ttir chuong 5 nén bat
GPU.

« Colab: Runtime — Change runtime type - T4 GPU, roi Runtime — Run all. Tép tao
trong phién mat khi phién dong.

» Kaggle: trong Session options, chon Accelerator 1a GPU T4 x2 hoac GPU P100; bat
Internet néu can tai di liéu. Hai muc nay chi maé khi tai khoan da xac minh s¢ dién

thoai & Settings — Phone verification.
O dau tién nén kiém GPU:

Python

import torch

device = 'cuda' if torch.cuda.is_available() else 'cpu'

print('device:', device)
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KET QUA

device: cpu

May dung giao trinh khong c6 GPU nén in cpu; bat GPU dang thi in cuda. Trén Kaggle,

Save Version — Save & Run All chay lai notebook tir dau va luu output.

HOI NHANH

Trén Kaggle, muc Accelerator chi chon dugc None. Ly do thuong gap nhat la gi?
A Notebook cé 16i cu phap
8 Tai khoan chua xac minh sé dién thoai
¢ Kaggle chi m& GPU vao cubi tuan

D Chua cai torch bang pip

Ct phap co ban

Ai da dung Python quen thi c6 thé lam phan Kiém tra cudi bai truéc; ding hét thi sang

ludn bai 0.2.

Python dung thut 1é d€ chia khdi, khong dung {}. Dau : mé than ham, vong lap hay cau
diéu kién; cac dong trong cuing khdi thut vao bang nhau, thuong 1a bén dau cach. Ham

sau loc ra cac diém tu 5 tré 1én:

Python

def passed_scores(values, threshold=5.0):
result = []
for value in values:
if value >= threshold:
result.append(value)

return result
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print(passed_scores([4.5, 7.0, 5.01))
print(list(range(1, 5))) # dau dugc 14y, cudi khéng dugc 1&y

KET QUA

[7.0, 5.0]
[1, 2, 3, 4]

return thut 1€ ngang véi for, nén né chay sau khi vong 1dp xong; néu thut thém mot mirc
vao trong vong 13p, ham sé tra vé ngay & lan lap dau. range (1, 5) ldy tir1 dén 4, khong

14y 5; cach 1ay dau, bo cudi nay dung chung cho slicing ctia list va NumPy.

S6 va phép toan
int ctia Python c6 dd chinh xac tuy y: s6 16n dugce cap thém bo nhé, khong quay vong tai

mot mdc 32 hay 64 bit. Gi6i han thuc té€ van la bo nhé va théi gian; nhan hai s6 hang
triéu chir s6 khong con la phép toan hang thai gian.

Python

print(2 ** 100)
print(2 ** 63 - 1 + 1) # vugt LLONG_MAX cla C++ van ding

KET QUA

1267650600228229401496703205376
9223372036854775808

Phép chia thi c6 hai dang. / ludn cho sd thuc, ké ca khi chia hét. // 1a chia 1dy phan
nguyén, nhung lam tron xudng (vé phia am vd cung), khdng phai lam tron vé 0 nhu C++.
Phép % di theo //, nén véi s6 chia duong thi két qua ludn khong am:

Python

print(7 / 2, 6 / 2)

print(7 // 2, -7 // 2)

print(7 % 3, -7 % 3)
print(int(-3.7)) # int() cat phan thap phan, vé phia 0
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KET QUA

3.5 3.0
3 -4
12

-3

Trong C++, -7 / 2bang —3va -7 % 3 bang —1. Trong Python l1a —4 va 2. Khi sd chia am
thi ngugc lai, % cho két qua khong duong: 10 // -31a —4 vi —3.33 1am tron xudng, nén
10 % -31a10 — (—4)(—3) = —2. Quy tic cta Python gitr ding déng thitca == (a // b)
* b + a % bvalam % tién hon khi tinh chi s6 vong tron: (i - 1) % nludn ndm trong

[0,n), khéng can cong thém n.

3
71/2 (O R _
-5 -4 -3 -2 -1 0 1 2 3 4 5
Python -4 C++ -3
=712 O @ O
-5 -4 -3 -2 -1 0 1 2 3 4 5

// lam tron xuong; phép chia nguyén ctia C++ cat vé 0.

float ctia Python la sd thuc nhi phén 64 bit, giong double ctia C++. Phan 16n s6 thap
phan nhu 0.1 khéng viét duge chinh xac bang hiru han chir s6 nhi phan:

Python

import math

print(0.1 + 0.2, 0.1 + 0.2 == 0.3)

print(math.isclose(0.1 + 0.2, 0.3, rel_tol=le-9, abs_tol=1e-12))
print(round(2.5), round(3.5), round(0.125, 2))

KET QUA

0.30000000000000004 False
True
2 4 0.12
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0.3 01+0.2
0.29999999999999998890 0.30000000000000004441

khéng c6 sé float64 nao & gilia

0.3va 0.1+ 0.2 roi vao hai so float64 lién ké.

Vi vy khong so hai s thuc bing ==. Dung math.isclose, hodc np.isclose v6i mang: hai
s6 dugc coi la bing nhau khi chénh 1éch nhé hon mttc cho phép. rel_tol la mitc cho
phép tinh theo dd 16n ctia s6; abs_tol 1a mic cho phép ¢6 dinh, can khi so véi 0.

Dong cu6i cho thay round khong lam tron kiéu “5 thi 1én”: khi s6 ndm dang gitra hai mdc,
no6 chon moc chan. Vi thé round(2.5) 1a 2, round(3.5) 1a 4, round(0.125, 2) 1a 0.12. Néu

dé yéu cau cach lam tron khac thi phai tu viét theo ding yéu cau do.

HOI NHANH

print(-7 // 2, -7 % 2) inragi?

A -3 -1
B -41
c -31
D =88 il

Bién la cai tén, khong phai cai hop
Trong C++, vector<int> b = a; tao ra mot ban sao: hai cai hop, mé6i hop chia dit liéu
riéng. Trong Python, phép gan khong bao gid sao chép dit liéu. Mot bién chi la mot cai

tén dan l1én mot doi tuong. b = a dan thém tén b 1én cung doi tuong ma a dang chi toi.
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Python

a=1[1, 2, 3]

b = a
b.append(4)

print(a, b, a is b)

KET QUA

[1, 2, 3, 4] [1, 2, 3, 4] True

Stra qua b thi a thay ngay, vi chi c6 mot list. Toan tir is hdi “hai tén c6 chi cing mot dai

tuong khong”, khac véi == hoi “hai doi tugng c6 bang nhau khong”.

Vay tai sao v6i s6 nguyén lai khong thay hién tugng nay?

Python

X =5
y = X
y +=1
print(x, y)

KET QUA

56

Vi int la bat bién (immutable): khong c6 cach nao stra ddi tugng 5. Lénh y += 1 tao doi
tugng méi 6 r6i dan tén y sang do; x van chi vao 5. Cac ki€u bat bién gom int, float, str,
tuple. Cac kiéu stra dugc (mutable) gom list, dict, set, va mang NumPy. Hién tugng

“stra chod nay, doi cho kia” chi xdy ra v6i nhom thir hai.

Vi list, += va + cling khac nhau. Saua = [1, 2]1vab = a, 1énha += [3] sta thang list
chung, nén b thay [1, 2, 3].Cona = a + [3] tao mot list m&i roi dan tén a sang do; b

van chivao list ca [1, 21].
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b =a c = a.copy() y = X
b.append(4) c.append(4) y

a \\\\55 a —— 1 2 3 X — 5§

1 2 3 4

b c ——= 1 2 3 4 y — 6

Gan chi dan thém tén; copy() tao list méi; int bat bién.

Cach hiéu nay giai thich ludén chuyén truyén tham s6. Tham sé ctia ham la tén cuc bo tro
t6i doi tugng dugc truyén vao. Sira ndi dung list qua tén do thi ngudi goi thdy thay doi;

gan lai riéng tén tham s6 thi khong gan lai tén clia ngudi goi.

HOI NHANH

def reset(scores):
scores.append(0)
scores = []

marks = [7, 8]

reset(marks)
print(marks)

boan code trén in ra gi?

A [

B [7, 8]

¢ [o]

o [7, 8, 0]

PHONG THEO ) NOAI 2026 Singapore - Vong sd loai - Cau 94

Mudn mét list doc 1ap thi phai noi ro:
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Python

a=1[1, 2, 3]
a.copy() # hodc al:1, list(a)

c.append(4)

c

print(a, c)

KET QUA

(1, 2, 31 [1, 2, 3, 4]

copy () chi sao chép mdt tang (shallow copy). Vi list 16ng nhau, cac list con van dung

chung. Day la cai bay kinh dién khi tao bang hai chiéu:

Python

grid = [[0] = 3] = 3 # SAI: ba tén cho cung mdt hang
grid[e][e] = 9
print(grid)

grid = [[6] * 3 for
grid[e][e] = 9
print(grid)

_ in range(3)] # DUNG: mbéi 1an 1ap tao mot hang mdi

KET QUA

(r¢, o, o1, [9, e, o], [9, 0, 0]]
(9, o, o1, [e, 0, 01, [0, 0, 0]]

[[0] = 3] * 3 [[0] * 3 for _ in range(3)]

) )

o o 9 8 ©
— N/
) )

O 9 0 0 [ 0 0 0
— ——/
) )

rd O 0 0 0
— —

Gan 9 vao 6 dau: bén trai ca ba hang ddi, bén phéi chi mot hang déi.
Phép * 3 bén ngoai nhan ban cac tén, khong nhan ban cac hang. Khi can sao chép sau

moi tang, dung copy . deepcopy. Trong thuc té, bang s6 nén dung mang NumPy (bai 0.2)
thay cho list 10ng nhau.

Al Canuc80k - Bai 0.1 - Python 10/30



HOI NHANH
Chaylanlugta = [[1, 21, [3, 411,b = a.copy(), b[0].append(9). Lic nay ala
gi?

Ao [M2, 21, [3, 411
B [[1, 2, 91, [3, 411
c [[2, 21, [3, 41, 9]

D Bé&o l6i

list, tuple, dict, set

Bon cdu trac dit liéu dung sén nay thay cho phan 16n STL:

C++ Python Ghi chu

vector<T> list Chuia dudgc nhiéu kiéu; append c6 chi phi amortized O(1)
pair, tuple tuple Khoéng dbi cac vi tri; 1am khéa néu moi phan tif hashable
unordered_map<K, V> dict Gill thu ty chén; tra clu trung binh O(1)
unordered_set<T> set Kiém tra in trung binh O(1)

map, set c6 thu tu khéng cé san Dung sorted() khi can, hodc thu vién ngoai

List danh s6 tir 0: list c6 len(a) phan tir ndm & vi tri 6 t6i len(a) - 1,a[-1]1a phan t
cudi, con a[len(a)] bao IndexError. Dau + ndi hai list cht khong céng tung phan tir: [1,

2] + [3, 4]l1a[1, 2, 3, 4].Mudn cOng tiing phan ti thi dung mang NumPy & bai 0.2.

Set bo phan tir trung, nén cau “con méo dudi con chudt” ¢6 5 tir nhung len(set("con
méo dudi con chudt".split())) bang 4. Véihaiset A, B, A & Bla phan chung, A | Bla
hop. Tiso len(A & B) / len(A | B) thuong dung dé do hai cau giong nhau dén dau

theo cac tu ching cé.
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Khoa ctia dict va phan tir clia set phai hashable, tirc c6 gia tri bam khong déi sust doi
doi tugng. S8, chudi va tuple chira toan phan tir hashable déu dung dugc. List thi khong:
d[[1, 2]] = "y" bao TypeError: unhashable type: 'list',cond[(1, 2)] = "x" chay
binh thudng. Tuple chira moét list cling khong dugc: ban than tuple khong déi dugc,

nhung list bén trong van déi dugc, nén gia tri bam khong thé 6n dinh.

Hai ct phap sé gip 6 khidp noi. Slicing a[start:stop:step] 1dy mdt doan, véi chi s6 am

dém tir cudi. List comprehension thay cho vong ldp tao list:

Python

a=1[5 3,8, 1, 9, 2]
print(al1:4], al[-1], al[-2:], al::-11)

print([x * x for x in a if x % 2 == 1])

scores = {"An": 8.5, "Binh": 6.0}
scores["Chi"] = 9.0

print(scores.get("Ding", 0.0), len(scores), "An" in scores)

KET QUA

[3, 8, 11 2 [9, 2] [2, 9, 1, 8, 3, 5]
[25, 9, 1, 81]
0.0 3 True

dict.get(key, mic_dinh) tranh 16i khi khéa chua c6. b€ dém tan suat,
collections.Counter lam sdn viéc ma trong C++ ta thudng tu viét bang map<string,

int>;

Python

from collections import Counter
words = "méo chdé méo ga méo chd".split()
print(Counter (words) .most_common(2))

print(sorted(scores.items(), key=lambda kv: -kv[1]))

KET QUA

[("meo', 3), ('cho', 2)]
[('chi', 9.0), ('An', 8.5), ('Binh', 6.0)]
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méo chd6 méo ga meéo cho

"méo” —_—

tl “méo”: khda mdi, dit bang 1
méo ché meo ga meo cho

O :
cne (R
g o

tu “meo": da cé khoa, tang 2 > 3

Dém “méo ché méo ga meo chd” bang dict: moi tir chi cham diing mot khoa,
khoa maoi bat dau tur 1.

sorted nhan tham s& key thay cho ham so sanh ctia C++. O day sdp xép cac cap (tén,

diém) theo diém giam dan.

méo ché meo ga meo cho

O -
che' | (D

tU "meo™: da cé khoa, tang 1> 2
meéo ché6 meo ga meéo chod

meo | N :
cre | S >
g —_—

most_common(2) sdp theo sé lan giam dan: méo 3, ché 2

Do phtc tap van quan trong nhu trong 1ap trinh thi ddu. Kiém tra x in L véi list ¢6 thé

phai duyét ca list, O(n); v6i set, tra cttu c6 chi phi trung binh O(1) khi viéc bam hoat

dong tot. DSi sang set mot lan ton thoi gian va bo nhd, nhung cé ich khi phai hdi nhiéu

lan:
Python
L = list(range(10%%5))
S = set(L)

queries = range(-500, 500)

rl
r2

print(rl == r2, sum(r2))

KET QUA

True 500

[query in L for query in queries]

[query in S for query in queries]

Hai cach cho ctuing két qua: 500 truy van khong am c¢6 trong tip. Nhung véi méi truy van

am, list phai so hét 100 000 phan tir m&i biét la khéng co, con set tra bang bam va tra 16i

gan nhu ngay. Néu chi hoi mét 1an thi khdng dang ddi sang set, vi dung set cling ton mot

lugt duyét ca list.
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99 in list 99 in set

16 26 12 5 47 16 26 12 5 47
A
1 2 3 4 5 hash(99) % 8 = 3
51an so 11an nhin

List so tirng phan tir; set nhay thang téi mot ngan ctia bang bam.

HOI NHANH
Co6 50 000 ma hoc sinh da ndp bai. Can kiém 10 000 ma khac xem ting ma da ndp

hay chua. Nén lam thé nao?
A B6i danh sach 50 000 ma thanh set rdi dung in
B8 Cu dé list va dung in, 50 000 phan tU chua nhiéu
¢ Sap xép list trudc dé in chay nhanh han

D Viét hai vong for 16ng nhau cho dé kiém

Ham, vong ldp va téc do

Vong for clia Python duyét thang cac phan tr, khong can chi s6. Khi can ca chi s6 thi

dung enumerate, khi duyét song song hai day thi dung zip:

Python

names = ["An", "Binh", "Chi"]

marks = [8.5, 6.0, 9.0]

for i, (name, mark) in enumerate(zip(names, marks), start=1):
print(f"{i}. {name}: {mark}")

KET QUA

1. An: 8.5
2. Binh: 6.0
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3. Chi: 9.0

Ham c6 tham s mac dinh, goi dugc bang tén tham sg, va tra vé nhiéu gia tri (that ra la

mot tuple):

Python

def stats(xs, ddof=0):
n = len(xs)
if not 0 <= ddof < n:
raise ValueError("can 0 <= ddof < sd phan tu")
mean = sum(xs) / n
var = sum((x - mean) *x 2 for x in xs) / (n - ddof)

return mean, var

m, v = stats(marks)
print(round(m, 3), round(v, 3), round(stats(marks, ddof=1)[1], 3))

KET QUA

7.833 1.722 2.583

Trung binh la 7.833; phuong sai chia cho n 1a 1.722. Néu chia cho n — 1, két qua la 2.583.
ddof 1a s6 bi trir khoi n & mau sd; bai 0.7 sé néi khi ndo ding cach nao. Dong raise & dau

ham bao 16i khi danh sach réng hodc qua it phan tt, thay vi dé ham chia cho 0.

Co6 mdt cai bay v6i tham s6 mac dinh: gia tri mic dinh duge tao mot 1an khi dinh nghia

ham, khéng phai mdi 1an goi. Néu n6 la mot list, moi lan goi diing chung list do:

Python

def add_score(x, history=[]): # SAI
history.append(x)

return history
print(add_score(1), add_score(2))

def add_score(x, history=None): # DUNG
if history is None:
history = []
history.append(x)

return history
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print(add_score(1), add_score(2))

KET QUA

(1, 21 [1, 2]
(1] [2]

O ban sai, hai 1an goi tra vé cung mot list, nén khi print chay thi ca hai déu da chia [1,
2]. Lan goi thir hai khong bat dau tir list réng nhu ta tudng. Ban dung dung None 1am gia

tri mac dinh va tao list méi bén trong ham.
history=[] history=None
add_score —> 1 2 add_score(1) — 1

g

add_score(1) add_score(2) s 2

add_score(2)

List mac dinh tao mot 1an va dung chung; None cho méi 1an goi mot list méi.

HOI NHANH
Ham add_score(score, history=[]) c0 16i: goi lan sau van thay diém cta cac lan
truée trong history. Stra thé€ nao dé méi lan goi ma khéng truyén history thi bat

dau tur danh sach rong?
A Gilt history=[], goi history.clear() & cudi ham
B Gilf history=[1, vi m&i lan goi Python tao lai list
¢ P&t history=None, réi tao list mai trong ham

D Dung mét list toan cuc, gan lai [] truc méi lan goi

Gig dén toc do. Vong 1ap Python chdm hon C++ nhiéu, vi & méi buéc Python phai doc lai
cau lénh va x{ Iy tiing s6 nhu mot doi tugng. Ta so ba cach tinh tong0+ 1+ --- 4 (n —

1) v6i n = 500 000: vong for tu viét, ham sum c6 san, va NumPy. Truée khi do, kiém ca ba
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ra dang dap an bang coéng thirc n(n — 1) /2, giong dung code trau dé kiém trong lap trinh
thi dau:

Python

import numpy as np

def Tloop_sum(n):
s =0
for i in range(n):
s += 1

return s

n = 500_000
expected = n * (n - 1) // 2
print(loop_sum(n), expected)

print(loop_sum(n) == sum(range(n)) == int(np.arange(n, dtype=np.inté4).sum()))

KET QUA

124999750000 124999750000

True

Dap an khép roi méi do. timeit.repeat chay méi cach nam lan, méi lan gop ba lugt
(number=3) rdi chia cho 3; 14y 1an nhanh nhat dé bét nhiéu do céc tién trinh khac trén

may.

Python

from timeit import repeat

jobs = [
("for", lambda: loop_sum(n)),
("sum", lambda: sum(range(n))),
("numpy", lambda: int(np.arange(n, dtype=np.inté4).sum())),
1
timings = {}
for label, job in jobs:
assert job() == expected
timings[label] = min(repeat(job, repeat=5, number=3)) / 3

print("nhanh -> cham:", sorted(timings, key=timings.get))

KET QUA

nhanh -> chéam: ['numpy', 'sum', 'for']
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sum(range(n)) _ 6.63 ms

np.arange(n).sum() ' 0.26 ms

0 5 10 15 20 ms

Cung mot tdng ctia 500 000 s6, do trén mdt may CPU.

NumPy nhanh nhét du phai tao mang, roi dén sum, vong for tu viét chdm nhat. sum va
NumPy nhanh hon vi vong lap ctia ching chay bén trong code C da bién dich. So giay
trén may dang chay ndm trong bi€n timings; hinh trén vé tir moét lan do nhu vay. Du vdy,
cong thitc n(n — 1)/2 van nhanh hon ca ba vi khong can vong lap: thuat toan tot van

quan trong hon thu vién nhanh. Bai 0.2 sé€ hoc cach tinh trén mang bang NumPy.

HOI NHANH
Hai cach cai déu tinh ding cung mot tdng. Cach A chay 8 ms nhung phai mat thém
5 ms chudn bi di liéu. Cach B chay 11 ms va dung luon dit liéu c6 sdn. Néu chi chay

mot 1an, cach nao nhanh hon?
A B nhanh hon: 11 ms so véi 13 ms
8 Nhu nhau, vi cung d6 phuc tap O(n)
¢ Chua so dudc, vi mdi 1an do mot khac

D A nhanh hon: 8 ms so v&i 11 ms

Chudi va file
Chubi str la bat bién va chira Unicode, nén ti€ng Viét c6 ddu khdng can xt 1y gi dac biét.

Cach dinh dang nén dung la f-string: biéu thic trong {}, dinh dang sau dau :.

Python
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name, acc = "logistic", 0.85432

print(f"{name:>10} | accuracy = {acc:.3f} | {acc:.1%}")

line = " 12, 7.5 ,An \n"

print(line.strip().split(","), [s.strip() for s in line.split(",")1)
print(" - ".join(["a", "b", "c"1))

KET QUA
logistic | accuracy = 0.854 | 85.4%
['12', " 7.5 ', 'An'] ['12', '7.5', 'An']

a-b-c

strip bo khoang trang hai dau, split cit theo ddu phan cach, join ghép ngugc lai. Doc
dir liéu tho tu file thuong chi can bo ba nay.

boc va ghi file dung open trong khai with, khoi nay dong file k€ ca khi ¢ 16i. Ghi ro
encoding="utf-8" dé khong phu thudc encoding mac dinh ctia may. Module csv hiéu
dau phdy ndm trong 6 dugc dit ngodc kép; split(", ") don thuan khong da cho moi
CSV.

Vi du sau tao thu muc tam bén trong thu muc lam viéc, ghi file roi doc lai va tu don thu

muc tam khi két thac. Khi lam dé that, dung dang dudng dan bai yéu cau va git file can

A

nop:

Python

import csv
from pathlib import Path

from tempfile import TemporaryDirectory

preds = {1: 0.91, 2: 0.15, 3: 0.67}
with TemporaryDirectory(dir=".") as directory:
path = Path(directory) / "submission.csv"
with path.open("w", newline="", encoding="utf-8") as file:
writer = csv.writer(file)
writer.writerow(["id", "prediction"])
for student_id, prediction in preds.items():
writer.writerow([student_id, prediction])
with path.open(encoding="utf-8", newline="") as file:
rows = list(csv.reader(file))
print(rows)
print(type(rows[1]1[1]1), float(rows[1]1[1]) + 1)
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KET QUA
[['id', 'prediction'], ['1', '®.91'], ['2', '®.15'], ['3', '0.67']]
<class 'str'> 1.9100000000000001

Moi thir doc tir CSV déu la chudi, ké ca "0.91". Phai d6i sang sd trudce khi tinh hay sap
x€p: sap x€p chudi thi "10" ding trude "9". Bai 0.3 sé dung pandas dé doc CSV, tu doan

ki€u cho tiing cot. Module csv van dang biét khi file qua la dé pandas doan dung.
HOI NHANH
DPoc cot diém bang module csv, ta duge ["9", "10", "2"]. sorted tra vé gi?
Ao[r2Y, "9, '10']
B ['10', '2', '9']
c ['9', '10', '2']

D TypeError, vi khéng sdp xép dugc chubi

Poc 16i

Khi code 16i, Python in mot traceback: danh sach cac 16i goi ham dan dén chd 16i, dong
cudi cung la loai 16i va thong bao. Boc tu duéi 1én: dong cuoi cho biét chuyén gi xay ra,

cac dong ngay trén cho biét § dau.
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Traceback (most recent call last):

File "../diem.py", line 7, in <module>
print(mean_of("Ding")) @ ai da goi
NNNNNNN ANANNANNAN
File "../diem.py", line 4, in mean_of 7 doc tu dudi Ién
marks = scores[name] @ & dong nao
NNNNNN AVAYAVAVAVAY
KeyError: 'Ding’ ] @ 16igi

Traceback that ctia Python 3.13: doc tir dong cudi lén.

Bon loai 16i gap nhiéu nhat trong khoa hoc:

Python

tests = [lambda: "Piém: " + 9, lambda: scores["Ding"], lambda: marks[3], lambda: int("7.5")]
for f in tests:
try:
O

except Exception as e:

print(type(e).__name__ + ":", e)

KET QUA

TypeError: can only concatenate str (not "int") to str
KeyError: 'Ding'
IndexError: list index out of range

ValueError: invalid literal for int() with base 10: '7.5'

e TypeError: dung sai ki€u. Cong chudi v6i s6 phai viét f"bpiém: {9}" hoac "Diém: " +
str(9).

» KeyError: tra khoa khong c6 trong dict, hoac tén cot khong c6 trong bang pandas.

o IndexError: chiso vugt qua do dai list.

o ValueError: dung ki€éu nhung gia tri khong ddi dugce, nhu int("7.5"). Piém c6 phan
théap phan thi doc bang float("7.5").

Vi du trén dung try/except dé in ca bon 16i ma chuong trinh khong dung. Khi tu sita
code thi khong nén bat 16i nhu vay, dé traceback chi ra ding dong hong.
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Khi két qua sai ma khong co 16i, cach nhanh nhat 1a in ra kiéu, dé dai, vai phan tir dau &
tung budc, hodc dat assert cho gia dinh can kiém. assert len(preds) == 3,
len(preds) dung chuong trinh ngay khi gid dinh sai va in ra gia tri that. Cac bai sau dung

cach nay rat nhiéu véi shape cltia mang.

HOI NHANH
Quen dém tu 1 nhu nhiéu bai C++, mdt ban viét for i in range(1, len(marks) +

1): print(marks[il]), v6i marks ¢ 3 phan tit. Vong lap chay ra sao?
A In dU ba phan t, nhu vong 1 dén n bén C++
8 B&o IndexError ngay & vong dau
¢ Inmarks[1], marks[2] rdi diing binh thudng

D Inmarks[1], marks[2], roi IndexError 8i = 3

PHONG THEO ) NOAI 2026 Singapore - Vong sg loai - Cau 137

Class

Tu chuong 3, model dugce viét thanh class Net(nn.Module) va di liéu di qua mot
Dataset. Class gom dit liéu cung cac ham dung dir liéu dy. __init__ chay khi tao doi

tuong; self la chinh doi tugng do, giong this ctia C++ nhung phai ghi ra.

Python

class ScoreBook:
def __init__(self, names, marks):
assert len(names) == len(marks), "moi tén mot diém"
self.names = list(names)

self.marks = list(marks)

def __len__(self):

return len(self.marks)
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def __getitem__(self, 1i):

return self.names[i], self.marks[i]

def mean(self):
return sum(self.marks) / len(self)

book = ScoreBook(["An", "Binh", "Chi"], [8.5, 6.0, 9.0]1)
print(len(book), book[1], round(book.mean(), 3))
for name, mark in book:

print(name, mark)

KET QUA

3 ('Binh', 6.08) 7.833
An 8.5

Binh 6.0

Chi 9.0

len(book) goi book.__len__(), book[1] goi book.__getitem__(1). Vong for goi

__getitem__v6i 0, 1, 2... t6i khi gap IndexError. Dataset & bai 3.4 cling chi can hai ham

nay.

Class con ghi tén class cha trong ngodc; super().__init__(...) chay phan khéi tao ctia

cha. __call__ cho phép goi doi tugng nhu mot ham:

Python

class Scaler:
def __init__(self, factor):

self.factor = factor

def __call__(self, values):

return self.forward(values)

def forward(self, values):

return [v * self.factor for v in values]

class ShiftScaler(Scaler):
def __init__(self, factor, shift):
super().__init__(factor)

self.shift = shift

def forward(self, values):

return [v + self.shift for v in super().forward(values)]
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f = ShiftScaler(2, 1)
print(f([1, 2, 3]), f.factor, isinstance(f, Scaler))

KET QUA

[3, 5, 7] 2 True

f([1, 2, 3]) goiScaler.__call__, ham nay goi self.forward; f la ShiftScaler nén

—

forward ciia class con chay: nhan 2 roi cong 1. nn.Module lam gidng vy, nén ta viét

forward nhung goi model(x).

viét Python goi

len(ds) ——> ds.__len__Q)
ds[i] —— > ds.__getitem__(1)
model(x) —— > model.__call__(x) ——= forward(x)

Ba ct phap va ham ddc biét ma chiing goi.

HOI NHANH

Xo6a dong super().__init__(factor) trong ShiftScaler.__init__, roi goi

—_

ShiftScaler(2, 1)([1, 2, 3]1).Diéu gi xay ra?
A Vanra[3, 5, 71, viPythontu goi __init__ cua class cha
8 Ral[2, 3, 4], vithiéu factor thi Python coila 1
¢ B&o AttributeError, vi dbi tugng chua cé thudc tinh factor

D Bé&o 16i ngay & dong tao déi tugng, trudc khi goi

Khi di thi

* Restart & Run all truée khi nop.
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 Tinh trén nhiéu sd thi dung sum hoic NumPy, khong tu viét vong for.

 Ghi file v6i encoding="utf-8", roi doc lai file ndp: dit dong, ding tén cot, cot s6

khong bi doc thanh chudi.

Tom tat

» Vong lap Python chim; tinh trén nhiéu sd thi dung sum, NumPy, va do truéc khi toi
uu.

e int c6 do chinh xac tuy y. // 1am tron xudng, % di theo no, khac C++ véi s6 am. So hai
s6 thuc bang math. isclose, khong diing ==.

» Bién la tén dan 1én d6i tugng; phép gan khong sao chép. Kiéu stra dugc (list, dict, set,
mang NumPy) c6 thé bi stra qua tén khac. Sao chép bing copy (), sdu hon thi
deepcopy.

o list, tuple, dict, set thay cho STL; chon theo do phtc tap, dac biét la in trén set thay

cho list.

o Ghi file v6i encoding="utf-8"; dir liéu doc tur CSV la chudi. Doc traceback tir duéi 1én.

Kiém tra cudi bai
Mudi cau dudi day bao quat ca bai. Lam hét roi xem diém; cau nao sai thi doc lai muc

tuong ung.
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Saua = [1, 2],b = [1, 2],c = a,lénhprint(a == b, a is b, a is c) inragi?
True True True
True False True
False False True

True False False

PHONG THEO ) NOAI 2026 Singapore - Vong sd loai - Cau 95

CAU 2
Co n phan tir xé€p thanh vong tron, danh s6 tir 0 dén n - 1. Biéu thic nao cho s

thi tu ctia phan tir ding ngay truée i, ké cakhii = 0?
(1 + 1) %n
abs(i - 1) % n
i-1//n

(i1-1)%n
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CAu 3

0.1 * 3 == 0.3 cho két qua gi? Mudn so hai s6 thuc nhu vdy thi nén viét thé nao?
False; dung math.isclose(0.1 * 3, 0.3)
True; dung == la dugc
Bao 16i, vi khéng so dudc sb thuc

False; doi ca hai sang int rdi so

CAU 4
Saubonlénha = [[1, 2], [3, 4]1,b = a.copy(),b[0] = [9, 9],
b[1].append(5), ala gi?

[[1,2],[3,4]]
[[1,2]1,[3,4,5]]
[[9,91,[3,4]]

[09,91,[3,4,5]]

CAUS5
Chay grid = [[8] * 3] % 2r6igrid[1][2] = 7.Luc nay grid la gi, va phai sta
dong tao grid thé nao d€ hai hang khong dinh nhau?

[[0,0,0],[0,0,7]11; thém grid = grid.copy() sau khitao
[[0,0,08],[0,0,7]1]; khong can siia, hai hang da riéng
[[0,0,7],[0,0,7]1]; dung grid=[[0]*3 for

in range(2)]

[[0,0,7],[0,0,7]1]; dung grid=[([0]*3).copy()]*2
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CAU 6
Ham def f(x, acc=[1): acc.append(x); return len(acc) dugc goiba lan lién;
£(1), f(2), f(3). Lan thir ba tra vé bao nhiéu?

Bao 16i

CAu7
Co list tirwords = ["méo", "ché", "meéo"].Can gan cho mdi tir khac nhau mét s6
0,1, 2,... d€ sau nay ddi tir thanh sé. Yéu cau: chay lai Ian nao cling ra ding mot

bang, ké ca khi cac tir trong words doi thi tu. Viét thé nao?
vocab = {w: i for i, w in enumerate(sorted(set(words)))}

{w: i for i, w in enumerate(list(set(words)))}

vocab

{w: i for i, w in enumerate(sorted(words))}

vocab

vocab = {w: words.index(w) for w in words}

PHONG THEO ) USA-NA-AIO 2026 - Vong 1 Part 5.1-5.2
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CAuU 8
Quen C++, mdt ban mudn cong tiing phan tr ctia hai day nén viét [1, 2] + [3, 4].

Python cho két qua gi?
(4, 6]
(f1, 21, [3, 41l
Bao 16i

[1, 2, 3, 4]

PE THI  NOAI 2026 Singapore - Vong sd loai - Cau 91

CAU 9
Doc file CSV bang module csv, 6 row[1] hién la 8.5. Biéu thirc row[1] + 1 cho két

qua gi?
9.5
"8.51"
TypeError

ValueError
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CAU 10
Trong notebook, mdt 6 phia trén 16 dat bi€n max = 10. T d6 tén max chi s6 10 chit
khong con chi ham max c6 san, nén max([4, 91) bao TypeError: 'int' object is

not callable. Lam sao dé dung lai dugc ham max ma van gitr s6 10 dudi tén khac?
A Datbest = 10; max = best, roi goi max([4,91)
8 D6i I8 goi thanh max((4, 9)) cho khdp kiéu
¢ Patmax = None, réi goi lai max([4,9]1)

D DPatbest = max, del max, réi goi max([4,91)

Poc thém

« Python Software Foundation — The Python Tutorial. Tai liéu chinh thtc, doc nhanh cac
chuong 3-5 va 7 dé€ ¢6 toan bo ct phap co ban.

« Ned Batchelder — Facts and myths about Python names and values. Bai viét kinh dién vé mo
hinh “tén va doi tugng” cia muc th ba, cé hinh minh hoa.

» Python Software Foundation — Floating Point Arithmetic: Issues and Limitations. Vi sao 0.1 +
0.2 # 0.3 va vi sao round(2.675, 2) cho 2.67.

e Python Wiki — TimeComplexity. BAng do phtic tap ctia moi thao tac trén list, dict, set; dung
nhu bang tra STL.

o Downey — Think Python, 3rd edition. Sach mién phi, vié€t bang notebook; hgp dé doc lai
nhiing phan con lan can.

« Python Software Foundation — Programming FAQ, cac muc vé tham sd mac dinh va cach sao
chép dai tugng.

« Python Software Foundation — copy va Hashable. Doc d€ phan biét sao chép ndng, sao chép
sau va diéu kién lam khoa cua dict.

 Python Software Foundation — timeit va csv. Poc cach do cac doan code ngan va doc CSV cd

dau phan cach nidm trong 6.
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https://nedbatchelder.com/text/names.html
https://docs.python.org/3/tutorial/floatingpoint.html
https://wiki.python.org/moin/TimeComplexity
https://allendowney.github.io/ThinkPython/
https://docs.python.org/3/faq/programming.html
https://docs.python.org/3/library/copy.html
https://docs.python.org/3/glossary.html#term-hashable
https://docs.python.org/3/library/timeit.html
https://docs.python.org/3/library/csv.html

