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import numpy as np
from scipy.integrate import solve_ivp

import matplotlib.pyplot as plt

def nonlinear_vibration(t, y, m, ¢, k, alpha, F):
: X, V=y
dxdt=v
dvdt = (F - c*v - k*x - alpha*x**3) / m
return [dxdt, dvdt]

‘m=10

i c=0.1

k=10

alpha=0.1

F=1.0* np.sin(2 * np.pi * t)

y0 =[0.1, 0.0]

t_span = (0, 10)

sol = solve_ivp(nonlinear_vibration, t_span, y0, args=(m, c, k, alpha, F), dense_output=True)
t = np.linspace(t_span[0], t_span[1], 1000)

x = sol.sol(t)[0]

| plt.figure()
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