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Ubung 10
Beispiel 109

ay =y

%matplotlib notebook

import matplotlib.pyplot as plt
import sympy as sp

import numpy as np

import scipy as sci

from sympy import Symbol, Function

x = Symbol('x")

y = Function('y")

diffeq = sp.Eq(y(x).diff(x), sp.sqrt(y(x)))
sp.dsolve(diffeq)

2
B C; Ciz x?

4 2+4

b)y' = /Iyl

diffeq = sp.Eq(y(x).diff(x), sp.sqrt(sp.Abs(y(x))))
sp.dsolve(diffeq)

y(z) .
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— kann wegen Betrag nicht integriert werden

y(z)

Beispiel 110
a)y' = /¥, y(1) = 1, im Bereich [1, 100]

def f(t, y):
return np.sqrt(y)

t_span = [1, 100]
yo = [1]

solution = sci.integrate.solve_ivp(f, t_span, yo0)
t = solution.t
y = solution.y

fig, ax = plt.subplots()
ax.plot(t, y[@])
plt.show()
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b) y' = /|yl y(—10) = —3, im Bereich [—10, 10]

def f(t, y):
return np.sqrt(np.abs(y))

t_span = [-10, 10]
yo = [-3]

solution = sci.integrate.solve_ivp(f, t_span, yo9)
t = solution.t
y = solution.y

fig, ax = plt.subplots()
ax.plot(t, y[@])
plt.show()
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— Es fallt auf, dass scipy die Differenzialgleichung I6sen/plotten kann, wahrend sympy
das oben nicht konnte.



