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Abstract

With the rapid development of artificial intelligence technology, probability theory has been increasingly widely used in machine
learning, natural language processing and other fields. The importance of Python as the primary tool for data science and
machine learning is self-evident. ChatGPT, as an advanced natural language processing model, has powerful text generation and
comprehension capabilities. The paper aims to explore the application of Python and ChatGPT in probability theory teaching:
simulating random events—Buffon injection experiment, calculating probability distribution—normal distribution, conducting
statistical inference—big number theorem, and proposing an innovative intelligent assisted teaching method. By combining the
powerful data processing capabilities of Python with the advantages of ChatGPT in natural language processing, this study aims to
provide a new approach for probability theory teaching and enhance students’ learning interest and efficiency.
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import random

import math

def buffon_needle(num_needles, length, distance):
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crosses = 0
for _in range(num_needles):
x = random.uniform(0, distance / 2)
theta = random.uniform(0, math.pi / 2)
if x <= (length / 2) * math.sin(theta):
crosses += 1
pi_estimate = (2 * length * num_needles) / (distance *
crosses)
return pi_estimate
num_needles = 10000
length =1
distance =2
pi_estimate = buffon needle(num_ needles, length,
distance)
print(f” Estimated 7 using {num_needles} needles: {pi_
estimate}” )
BITER:
Estimated  using 10000 needles: 3.14070351758794
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import numpy as np

from scipy.stats import norm

import matplotlib.pyplot as plt

mu =0 sigma=1

x = np.linspace(mu - 3*sigma, mu + 3*sigma, 1000)

pdf = norm.pdf(x, mu, sigma)

plt.figure(figsize=(10, 5))

, Iw=2, label=" Norm PDF’ )
plt.title( ‘Normal Distribution Probability Density

plt.plot(x, pdf, ‘r-’

Function’ )

plt.xlabel( ‘x’ ) plt.ylabel( ‘f(x)’ )

plt.grid(True) plt.legend()

plt.show()
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import matplotlib.pyplot as plt

from scipy.stats import binom
import numpy as np
plt.rcParams[“font.family”] =“SimHei” # & H 74

plt.rcParams[“axes.unicode_minus”] =False # RS

if name == " main
fig, ax = plt.subplots(figsize=(10,8))
n,p=10,0.4

expected mean =n * p
sample_size_list = range(10, 100000, 50)
mean_list =[]
for sample_size in sample_size list:
sample = binom(n = n, p = p).rvs(size = sample_size)
mean = np.mean(sample)
mean_list.append(mean)
ax.plot(sample_size_list, mean_list, label = ‘sample_
mean’ )
expected_mean_list = [expected mean for i in sample
size_list]
ax.plot(sample_size list, expected_mean_list, label =
‘expected_mean’ )
ax.legend()
plt.show()
BITER:
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