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1.2.1.1 = FIHCES

import numpy as np
import matplotlib.pyplot as plt
» from scipy.stats import norm

| strength_data = np.array([450, 460, 470, 480, 490, 500, 510, 520, 530, 540])
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mu, sigma = np.mean(strength_data), np.std(strength_data)

e I 217
= np.Imspace(mu - 3*sigma, mu + 3*sigma, 100)
pIt plot(x, norm.pdf(x, mu, sigma))
| plt.title("FHEHHRFE 11 IE A5 52 1)
| plt.xlabel('5 /(1)
plt.ylabel('H % 5 [
plt.show()
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1.2.2.1 =HHCES

import numpy as np
import matplotlib.pyplot as plt
from scipy.stats import weibull_min

|t R R
| strength_data = np.array([450, 460, 470, 480, 490, 500, 510, 520, 530, 540])

shape, Ioc, scale = welbuII_m|n.f|t(strength_data, floc=0)

| # 2] Weibull 477/

| x = np.linspace(0, max(strength_data), 100)
pdf = weibull_min.pdf(x, shape, loc, scale)
plt.plot(x, pdf)

| plt.title(' MRS Weibull 73"

| plt.xlabel(' 72/ {i1)



| plt.ylabel("HE % % 1)
plt.show()
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1.3.1.1 = HIEES

! import numpy as np
' from scipy.stats import t

| strength_data = np.array([450, 460, 470, 480, 490, 500, 510, 520, 530, 540])

mu = np.mean(strength_data)
sigma = np.std(strength_data, ddof=1)

confidence = 0.95
: df = len(strength_data) - 1

t_critical = t.ppf((1 + confidence) / 2., df)



o EEX ]
i margin_of_error = t_critical * sigma / np.sqrt(len(strength_data))
» confidence_interval = (mu - margin_of_error, mu + margin_of_error)
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Bafie @k (ppf) HET FHENEFXEN ETR. BLXMFHFRX, T
REFAHARENTACMGE, AN ERTERBELTHNE L,

1.3.2 2 Monte Carlo {5#)

Monte Carlo ##l& —fF B AL R BT AR A RTANR N Tk £
M REE AT, 7 LA Monte Carlo # UK IF AR B E R 24, #FH24E
FRENXBEWHEEERA M
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" import numpy as np
' import matplotlib.pyplot as plt

L # R R SR LA A7
' mu, sigma = 500, 10

# Monte Carlo P A %L
num_simulations = 10000

|t B A

i strength_samples = np.random.normal(mu, sigma, num_simulations)

' LB

plt.hist(strength_samples, bins=50, density=True)
plt.title('Monte Carlo &AL A4 AL 58 B 70 A )

| plt.xlabel('% /% {i1)

| plt.ylabel( %<5 %)
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T & & —/ME F Python #7 matplotlib & 3 2 41| i1 77- 57 % gh & H 1T B 38 £ #Y
\import matplotlib.pyplotasplt
import numpy as np

! strain = np.array([0, 0.01, 0.02, 0.03, 0.04, 0.05])
| stress = np.array([0, 100, 200, 300, 400, 500])

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

plt.plot(strain, stress, marker='0', linestyle='-', color='b")
| plt.title('/5 /)-8 48 1 4)

plt.xlabel('/2Z")

plt.ylabel('). /J (MPa)")

plt.grid(True)

plt.show()



tensile_strength = np.max(stress)
print(f YL 5% % : {tensile_strength} MPa')
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3.1.2.1 5fl: BEERSHEER

' import pandas as pd
' import numpy as np
' from scipy import stats

data = pd.DataFrame({
| 'Strength': [120, 125, 130, 135, 140, 145, 150, 155, 160, 165, 170, 1000]
)



data = data[data['Strength'] < 500]

z_scores = np.abs(stats.zscore(data['Strength']))
+ data_cleaned = data[z_scores < 3]

print(data_cleaned) |

B NG E R ET — M Ee A E N2 DataFrame, #311% & 5%
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! import matplotlib.pyplot as plt

from scipy.stats import norm
strength_data = [120, 125, 130, 135, 140, 145, 150, 155, 160, 165, 170]
mu, std = norm.fit(strength_data)

plt.hist(strength_data, bins=10, density=True, alpha=0.6, color='b")
xmin, xmax = plt.xlim()

x = np.linspace(xmin, xmax, 100)

p = norm.pdf(x, mu, std)

plt.plot(x, p, 'k', linewidth=2)

title = "Fit results: mu = %.2f, std = %.2f" % (mu, std)



| plt.title(title)
plt.show()
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3.2.2.1 3:: Weibull RIS

from scipy.stats import weibull_min
strength_data_weibull = [120, 125, 130, 135, 140, 145, 150, 155, 160, 165, 170]
shape, loc, scale = weibull_min.fit(strength_data_weibull, floc=0)

x = np.linspace(weibull_min.ppf(0.01, shape, loc, scale),
weibull_min.ppf(0.99, shape, loc, scale), 100)
plt.plot(x, weibull_min.pdf(x, shape, loc, scale),
'r-', lw=5, alpha=0.6, label="weibull_min pdf')

plt.show()
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3.2.3.1 7~f5l: Log-normal BHIIE

_______________________________________________________________________________________________________________

' from scipy.stats import lognorm

strength_data_lognormal = [120, 125, 130, 135, 140, 145, 150, 155, 160, 165, 170]



shape, loc, scale = lognorm.fit(strength_data_lognormal)

x = np.linspace(lognorm.ppf(0.01, shape, loc, scale),
: lognorm.ppf(0.99, shape, loc, scale), 100)
plt.plot(x, lognorm.pdf(x, shape, loc, scale),

: 'g-', lw=5, alpha=0.6, label='lognorm pdf')

! plt.show()
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