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Pakete laden fur Plotten und Numerik
import scipy; from scipy import integrate

import numpy as np

Differentialgleichung als Funktion von t

t =var('t')
def dX dt(X, t=0)
return [ X[1], - sin( X[0] ) ]

Trajektorien plotten
3 Trajektorien berechnen

t = srange(0, 30, 0.01 )
Xlini = [ -pi, 0.001 ]
X1 = integrate.odeint( dX dt, X1ini, t )

X2ini = [ -pi+0.001, 0 ]
X2 = integrate.odeint( dX dt, X2ini, t )



X3ini = [ -0.2*pi, 0 ]
X3 = integrate.odeint( dX dt, X3ini, t )

...und plotten

thetal, dtheta = X1.T

p = line( zip( t, thetal/pi ), thickness=3, color='red' )
p += text( r'$[ -\pi, 0.001 ]1$', (2,2.5), fontsize=16,
horizontal alignment='left', color='red' )

theta2, dtheta = X2.T

p += line( zip( t, theta2/pi ), thickness=3, color='blue' )
p += text( r'$[ -\pi+0.001, 0 1$', (2,2), fontsize=16,
horizontal alignment='left', color='blue' )

theta3, dtheta = X3.T

p += line( zip( t, theta3/pi ), thickness=3, color='green' )
p += text( r'$[ -0.2 \pi, 0 1$', (2,1.5), fontsize=16,
horizontal alignment='left', color='green' )

p.axes labels( [r'$\omega t$', r'$\theta/\pi$'] )
p.axes labels size( 2 )
p.show( gridlines=True, figsize=[6,4])

# p.save image(baseName+'Trajektorien.svg', gridlines=True, figsize=[6,4])
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Phasenraumplot mit Vektorfeld
Definition des Vektorfeldes

def g(x,y)
v = vector( dX dt([x,yl) )
return v / v.norm()

n Trajektorien fur Oszillationen und Rotationen



e IC: Anfangsbedingungen ("Initial Conditions")
e Xo: Trajektorien, die oszillieren
e Xr: Trajektorien, die frei rotieren -- fur Intervall [thetal, thetaR]

n =10
t = srange(0, 30, 0.05 )
V = VectorSpace(RR, 2)
# . fur 0Oszillationen
IC = srange(V([-pi,0]), V([0,0]), step=V([pi/n,0]))
Xo = []
for j in range(n)
Xo.append( integrate.odeint( dX dt, IC[j]l, t ) )
# . fur Rotation
IC = srange(V([-3*pi,0]1), V([-3*pi,3]1), step=V ([0, 3/n]))
Xr =[]
for j in range(n)

Xr.append( integrate.odeint( dX dt, IC[j], t ) )

homocline Trajektorien

pts = 1000

thetaVals = np.linspace(-10, 10, 200 )

homoclinl = zip( thetaVals, 2*cos(thetaVals/2) )

homoclin2 = zip( thetaVals, -2*cos(thetaVals/2) )

Graphik erstellen

X,y = var('x"', 'y")

g = plot vector field( g(x,y), (x,-10, 10), (y, -3, 3) )

for j in range(n)
g += line( Xo[j], color=hue(.8-float(j)/(1.8*n)) )
g += line( Xr[j], color=hue(.8-float(j)/(1.8*n)) )
g += line(-Xr[j], color=hue(.8-float(j)/(1.8*n)) )

g += line( homoclinl, color='red' )

g += line( homoclin2, color='red' )

.axes labels([ r'$\theta$', r's$\dot\thetas$' 1 )
.axes labels size( 2 )
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g.show(xmin=-10, xmax=10, ymin=-3, ymax=3, figsize=[6,4])

# g.save_image(baseName+'Phasenraum.svg', figsize=[6,4])






