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Bai viét trinh bay phirong phdp ngén ngir ldp trinh Python dé
giai bai todan xac sudt théng ké, thé hién trén vi du minh hoa
la bai todn tim sé dién thoai diing véi 7 cdch gidi khdc nhau.
Cac cach giai sw dung thw vién ham itertools; thw vién
random, thw vién numpy; thw vién scipy; thw vién pandas;
thu vién secrets.

ABSTRACT: In addition to providing an example of a
telephone problem with seven possible solutions, the article
describes the process of integrating applied statistical
probability with Python programming. The function library is
used in the solutions. The libraries include itertools, random,

statistical likelihood.

1. PAT VAN PE

Pé nang cao hiéu qua day hoc thuc hanh
xac suét théng ké, tat yéu phai xac 1ap mdi lién
hé gitra thuit toan giai cic bai tdp xac suit
théng ké va code cua mdi thu vién ham dugc
sir dung. Mubn vay, can xac dinh cong dung va
su khac biét cta cac thu vién ham phu hop bdi
canh cua bai toan. Vé6i dinh hudng do, bai viét
mo ta sir dung phwong phap lap trinh Python dé
gidi bai toan xac suét thong ké va minh hoa trén
vi du 1 bai toan tim s dién thoai ding khi st
dung da dang cac thu vién ham Python trong
cac cach giai khac nhau.
2. NOI DUNG
2.1. Phuong phap lap trinh Python dé giai
bai toin xac suit thong ké

Quy trinh gdm 5 budc sau:

numpy, scipy, pandas, and secrets.

Budc 1. Xac dinh thudt toan giai bai toan
trén bang lap trinh Python;

Budc 2. St dung mét thu vién ham Python
viét code l4p trinh theo thuat toan di xac dinh;

Budc 3. Xac dinh chi tiét vé y nghia cac ham
va cac phan quan trong trong doan code di viét;

Buéc 4. Viét doan mid véi cac chu thich
tuong Ung;

Budce 5. Xac dinh sy khac biét gilra cac
ham trong céc cach gidi voi cac thu vién ham
khac nhau
2.2. Cac vidu

Vi du: Mot nguoi goi dién thoai nhung lai
quén hai s cudi cua sb dién thoai, chi biét ring
hai s6 d6 1a khac nhau. Tinh xac suat dé nguoi
do6 chi quay mot 1an dung s can goi.
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Giai: Lya chon thu vién ham khac nhau dé
giai bai toan va xac dinh thuat todn giai bai toan
vo1 thu vién da chon bﬁng 1ap trinh Python.

Thudt toan

1. Tao danh sach céac chir sb tir 0 dén 9;

2. Tao tit ca cac cap sd khac nhau c6 thé
¢o tir danh sach trén;

3. Tinh téng s6 cac cap s6 khac nhau c6 thé;

4. Xéac dinh sb truong hop thanh cong (chi
c6 mot cap sb dang);

5. Tinh x4c suat bang cach chia sb trudng
hop thanh cong cho tong sb cip sé khac nhau.

Céch 1. Str dung thu vién ham itertools dé

tao ra cac hoan vi cua céac so [1].

Code:

#Cach 1 _Sur dung thu vién ham itertools
tao cac hoan vi

import itertools

def calculate_probability correct_call():

digits = list(range(10))

# S6 cac cap sb khac nhau

total_combinations=len(list(itertools.perm
utations(digits, 2)))

# Chi co 1 cap sb ding

favorable outcome =1

# Xéac suat 1a ty 1& giita s6 truong hop
dung va tong sb truong hop c6 thé

probability=favorable_outcomeftotal_combinations

return probability

# Tinh va in x4c sut

probability=calculate_probability _correct_call()

print(f"X4c sudt dé ngudi d6 chi quay mot
lan dang s can goi 1a: {probability:.4f}")

Xac suat dé nguoi d6 chi quay mot lan
dung s can goi 1a: 0.0111

Cac ham va logic chinh

1. import itertools: Thu vién itertools cung
cap cac cong cu hidu qua dé 1am viéc voi cac to
hop va hoén vi;

2. itertools.permutations(iterable, r): Tao ra tit
ca cic hoan vi dai r ctia cac phan tir trong iterable;

3. len(list(itertools.permutations(digits,2))): Tao mét
danh sach tir cac hoan vi dugc tao ra va tinh do
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dai cua danh sach do dé xac dinh tong so cidp so

khac nhau;

4. favorable_outcome = 1: S truong hop
dang 1a 1;

5. probability = favorable_outcome /

total_combinations: Tinh x4c suit bang cach
chia sd truong hop dung cho tong sd truong
hop co thé.

Dudi day 1a toan bd ma véi cac chi thich
chi tiét twong tng:

#Cach 1_Su dung thu vién ham itertools
v6i cht thich chi tiét

import itertools # Thu vién itertools dé
1am viéc véi cac to hop va hoan vi

def calculate_probability correct_call():

digits = list(range(10)) # Tao danh sach
cac chir s tir 0 dén 9

# S6 cac cap sb khac nhau

total_combinations=len(list(itertools.perm
utations(digits, 2)))

# Chi co 1 cap sb ding

favorable_outcome = 1

# Xéac suat 1a ty 1& giita s6 truong hop
dung va tong sb trudng hop c6 thé

probability=favorable_outcomeftotal combinations

return probability

# Tinh va in x4c suat

probability=calculate_probability correct_call()

print(f"Xac sudt dé ngudi d6 chi quay mot
lan ding s can goi la: {probability:.4f}")

Xac suat dé nguoi do chi quay mot lan
dung sb can goi 1a: 0.0111

Nhéan xét. Poan ma nay tinh toan xac sudt
tryc tiép ma khong can phai mo phong cac cude
goi, nho vao viéc st dung cac hoan vi tu
itertools. Diéu nay lam cho ma ngin gon va
hiéu qua hon.

Céch 2. St dung thu vién random dé mé
phong viéc goi dién thoai nhiéu 1an va dém sb
lan thanh cong [4].

Thuat todn

Xac dinh cic kha ning co thé xay ra: Co
10 chir s6 ¢6 thé cho mi vi tri (tir 0 dén 9); Hai
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s6 cudi khac nhau, tic 1a mdi kha ning déu
khac nhau.

Xac dinh tong s trudng hop c6 thé: Chon
s6 dau tién tir 10 s6 (0-9) c6 10 cach; Chon sb
tha hai tir 9 s6 con lai (khac voi s6 da chon
trudc do) c6 9 cach; Téng cong cod 10x9 =90;
10x9=90 kha nang khac nhau cho hai s cubi.

Xac dinh s truong hop dung: Co dung 1
truong hop 13 dung s6 can goi.

Tinh xac suat: Xéac suat 1a ty sb giira sd
truong hop diing va tong sd truong hop co thé
xay ra: 1/90

Code:

#Cach 2_Su dung thu vién ham random

import random

def simulate_phone_call():

correct_number random.randint(0, 9),
random.randint(0, 9)

while correct_number]O]==correct_number [1]:

correct_number=random.randint(0,9),
random. randint(0, 9)

attempts = [(i, j) for i in range(10) for j in
range(10) if i 1=]

success = sum(1 for attempt in attempts if
attempt == correct_number)

probability = success / len(attempts)

return probability

# Tinh x4c sut

probability = simulate_phone_call()

print(f"Xac suat dé nguoi d6 chi quay mot

lan ding s can goi la: {probability:.5f}")

Xac sudt dé nguoi do chi quay mét lan
dung sb can goi 1a: 0.01111

Cac ham va logic chinh

1. import random: Thu vién random dugc
str dung dé tao ra cac sb ngdu nhién;

2. random.randint(a, b): Tao ra mot $6
nguyén ngau nhién tir a dén b;

3. while correct_number[0] == correct_number [1]:
Péam bao rang hai s cudi 14 khéc nhau;

4. List Comprehension [(i, j) for i in
range(10) for j in range(10) if i !=j]: Tao danh
sach tat ca cac cap s6 khac nhau;
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5. sum(1 for attempt in attempts if
attempt == correct_number): Dém s 1an cip sd
dang xuat hién trong danh sach cac cap s6;

6. probability = success / len(attempts):
Tinh xé4c sudt bang cach chia sb 1an thanh cong
cho tong s6 kha nang.

Dud¢i day 1a toan bd ma véi cac chi thich
chi tiét [2]

#Cach 2 St dung thu vién ham random
v6i chu thich chi tiét

import random # Thu vién random dé tao
s6 ngau nhién

def simulate_phone_call():

# Chon ngﬁu nhién hai s6 cubi cua s6 dién
thoai

correct_number
random.randint(0, 9)

# Pam bao rang hai s6 nay khac nhau

while correct_number[O]==correct_number [1]:

correct_number random.randint(0, 9),
random.randint(0, 9)

# Tao danh sach tat ca cac cdp $b6 ¢o thé,

random.randint(0, 9),

v6i diéu kién hai s6 khéc nhau

attempts = [(i, j) for i in range(10) for j in
range(10) if i 1= j]

# Pém sd 1an cap sd ding xuat hién trong
danh sach céac kha nang

success = sum(1 for attempt in attempts if
attempt == correct_number)

# Tinh x4c sudt bang cach chia s lan
thanh cong cho tong sb kha niang

probability = success / len(attempts)

return probability

# Tinh xac suat

probability = simulate_phone_call()

print(f'"Xac sudt dé ngudi d6 chi quay mot
lan dang s can goi la: {probability:.5f}")

Xac sudt dé nguoi d6 chi quay mot lan
dung s can goi 1a: 0.01111

Sw khdc biét chinh cua cac ham ldp trinh
trong hai cach gidi trén:

1) Phuong phap:
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Céch 1: Stir dung mé phong ngau nhién dé
chon cac s6 va dém sd lan thanh cong. Pay la
phuong phap tiép can dua trén mo phong va st
dung random;

Cach 2: Str dyng toan hoc va hoan vi dé tinh
toan tryc tiép xac suat. Pay 1a phuong phap tiép
can Iy thuyét xac suat va sir dung itertools.

2) Hiéu suét va do phtc tap

Cach 1: C6 thé khéng hiéu qua ddi vai cac bai
todn phuc tap hon, nhung d& hiéu va trién khai;

Céch 2: Hi¢u qua hon vi n6 tinh toan truc
tiép ma khong can phai mé phong nhiéu lan.

3) B9 chinh xac

Cach 1: C6 thé c6 su sai léch nhd do tinh
ngau nhién trong mé phong;

Céach 2: Pua ra két qua chinh xac vi s
dung phuong phap tinh toan truc tiép.

Ca hai cach déu giai quyét cung mot bai
toan nhung st dung cic phuong phap khac
nhau. Cach thir hai la phuong phap tinh toan
tryc tiép nén s& ludn dua ra két qua chinh xac
va nhanh hon so v&i cach thi nhit.

Ngoai hai cach st dung céic thu vién
itertools va thu vién random, ta co thé st dung
cac thu vién khac nhu sau:

Cach 3. Sir dung thur vién numpy dé tinh toan [5]

Code:

# Cach 3_Sur dung thu vién ham numpy

import numpy as np

def calculate_probability_with_numpy():

digits = np.arange(10)

# S6 cac cap sb khac nhau

total_combinations=Ilen(np.array(np.mesh
grid(digits, digits)).T.reshape(-1,2))

total combinations=total combinations - 10 #
Loai bo cac cip c6 hai s6 gibng nhau

# Chi co 1 cap sb ding

favorable_outcome =1

# Xac suat 1a ty 1 gitta s6 truong hop
dung va téng sb truong hop c6 thé

probability=favorable_outcomeftotal_combinations

return probability

# Tinh va in x4c sut

98

probability=calculate_probability_with_numpy()

print(f"Xac suat dé nguoi d6 chi quay mot
lan ding s can goi la: {probability:.4f}")

Xac sudt dé nguoi d6 chi quay mét lan
dung sb can goi 1a: 0.011

Céch 4. Str dung thu vién itertools dé tinh toan

#Cach4 Str dung thu vién itertools dé tinh todn

import itertools

def comb(n, k):

return len(list(itertools.combinations(range (n), K)))

# Tinh s6 cac cap s6 khac nhau

total_pairs = comb(10, 2) * 2 # Vi mdi
cap co thé xuét hién theo hai thir tu

# Tinh xac suat quay dung s6 can goi

probability = 1/ total_pairs

print(probability)

0.011111111111111112

Cach 5. Str dung thu vién scipy [3]

#Cach 5_ Str dung thu vién scipy

from scipy.special import comb

# Tinh s6 cac cap s6 khac nhau

total pairs = comb(10, 2) * 2 # Vi mdi
cap co thé xuét hién theo hai thtr tu

# Tinh xac suit quay dung sb can goi

probability = 1 / total_pairs

print(probability)

0.011111111111111112

Céch 6. Str dung thu vién pandas

#Cach 6 Str dung thu vién pandas

import pandas as pd

# Tao DataFrame chura tit ca cac cip sb co
thé c6 (tir 00 dén 99)

digits = range(10)

pairs = [(X, y) for x in digits for y in digits
if xI=vy]

df=pd.DataFrame(pairs, columns=[Digit1', Digit2])

# Tinh tong s6 cac cip s6 khac nhau

total_pairs = len(df)

# Tinh x4c suat quay diing sb can goi

probability = 1/ total_pairs

print(probability)

0.011111111111111112

Céch 7. Str dung thu vién secrets
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#Cach 7_ st dung thu vién secrets

import secrets

def calculate_probability():

total_cases = 100 # SO lan goi dién thoai
ngau nhién

successful cases = 0 # S6 lan goi dién
thoai thanh cong

for _in range(total_cases):

correct_last_two_digits=secrets.randbelow
(100) # Sinh ngau nhién s dién thoai ding

guess = secrets.randbelow(100) # Sinh
ngau nhién s6 dién thoai 2ol

if guess == correct_last_two_digits:

successful_cases +=1

probability=successful_cases / total_cases

return probability

probability = calculate_probability()

print(f"Xac suat dé nguoi d6 chi quay mot
lan ding s can goi la: {probability:.2f}")

Xac sudt dé ngudi d6 chi quay mot lan
dung sb can goi 13: 0.01

Tat ca cac phuwong phap trén déu giai
quyét bai toan bang cach xac dinh sd cac cip sb
khac nhau va tinh xac sudt cia mot cap )
dang. Lya chon phuong phap va thu vién phu

TAI LIEU THAM KHAO

hop s& phu thudc vao nhu ciu va bdi canh cu
thé ctia chung ta.

Luyén tdp. Bai todn cua Samuel-Pepys:
Pepys di dat bai toan sau cho Newton: Bién ¢6 nao
trong cac bién cb sau day c6 xé4c suat 1on nhét:

a. C6 it nhat mot 1an xuét hién mit 6 khi
tung con xtic xic 6 1an?

b. C6 it nhit hai 1an xuit hién mit 6 khi
tung con xuc xac 12 lan?

c. C6 it nhat ba lan xuat hién mit 6 khi
tung con xuc xac 18 1an?

Hudng dan giai. Dé giai bai toan cua
Samuel Pepys bang Python, chung ta s& tinh toan
xac sudt cia mdi bién cb bang cach sir dung dinh
1y nhi thitc hodc mé phong Monte Carlo.

3. KET LUAN

Phuong phéap sit dung ngén nglt 1ap trinh
Python dé giai bai toan xac suat thong ké, cho
phép xéc 18p su lién hé chat ché gitra thuat toan
va quy trinh giai bang 1ap trinh Python. Xac lap
su dich chuyén giira ngdn ngir thudt toan va cac
ngon ngt ham Python, gitp ning cao kha nang
giai Toan bang 1ap trinh Python khong chi trong
xac suit théng ké ma ca trong cac mén hoc thuc
hanh toan cao cip & cac truong dai hoc.
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