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1 |# Moncrief didderence method for force after a time step dt

2 |def moncrief(z0, dt, force):

3 # 20 = [x0, yO, ..., pxO, pyO, ...] list of initial positions and momentums
4 # time step

5 # list of force functions

6 width = len(z0) / 2# degrees of freedom

7 t =0

8 q = z0[0:width]

9 p = zO0[width:]

10 z1l = [J# [x1, y1,.., pxl, pyl...]

11 fO0 = map(lambda a: a(*q), force)



12 for i in range(width):

13 qli] += dt * (p[i] + at / 2.0 * fO[il)
14 z1.extend(q)

15 f1 = map(lambda a: a(xq), force)

16 for i in range(width):

17 pli]l +=dt / 2.0 * (f0[i] + £1[i])

18 z1.extend(p)

19 return zl1
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1 |#!/usr/bin/env python
2 |# -*- coding: utf-8 —*-

4 |from mpl_toolkits.mplot3d import Axes3D
5 |import matplotlib.pyplot as plt

6 |import math

7

8 |# force functions(right hands of dpx/dt, dpy/dt) of Henon-heiles system
9 |def fx(x, y):

10 return -x - 2.0 * x * y

11 |def fy(x, y):
12 return -y - X*¥*2 + y**2

13

14 |# Moncrief didderence method for forces(a list of force functions) during T usin

15 |def moncrief_orbit(q0, pO, T, dt, force):

16 # 90 = [x0, yO, ...] list of initial positions
17 # p0 = [px0, pyO, ...] list of initial momentums
18 # T: Total time

19 # dt: time step

20 # list of force functions

21 width = len(q0)

22 q=q0

23 p = pO

24 t =0

25 orbit = [I# [[q0,p0], [q1l,p1],...]

26 while t <= T:

27 x =[]

28 x.extend(q)

29 x.extend(p)

30 orbit.append(list(x))

31

32 fO = map(lambda a: a(*q), force)

33 for i in range(width):
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q[i] += dt * (p[i] + dt / 2.0 * fO[i])
f1 = map(lambda a: a(*q), force)
for i in range(width):

plil +=dt / 2.0 * (f0[i] + £f1[i])
t += dt

return orbit

# Total energy
def energy(x, y, px, py):
return (px**2 + py**2) / 2.0 + (x**2 + y**2) / 2.0 + (x**2) * y

# give a momentum px under the condion x=0 with given energy e
def give_px(e, y, py):
return math.sqrt(2.0 * e - py**2 -y**2 + 2.0/3.0 * y*x*3)

# force functions

henon_heiles = [fx, fyl

# initial data for numerical integration

e=0.165# total energy

q0 = [0.0, 0.0]# iniaila position (x0,yO0)
px = give_px(e, 0.0, 0.1)

pO = [px, 0.1]# initial momentum (px0, py0)
dt = 0.01#time step

T = 500# total time

# for moncrief_orbit

orbit = moncrief_orbit(q0, pO, T, dt, henon_heiles)

xorbit = []
yorbit = []
pxorbit = []
pyorbit = []

for i in range(len(orbit)):
xorbit.append(orbit[i] [0])
yorbit.append(orbit[i] [1])
pxorbit.append(orbit[i] [2])
pyorbit.append(orbit[i] [3])

fig = plt.figure()

ax = fig.gca(projection=’3d’)

#ax.scatter (xorbit, yorbit, pxorbit, zdir=’ X’)
ax.plot(xorbit, yorbit, pxorbit, zdir=’z’)
ax.set_xlabel(’x’)

ax.set_ylabel(’x’)

ax.set_zlabel (’Px’)

plt.show()
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import matplotlib.pyplot as plt

# for moncrief_orbit

orbit = moncrief_orbit(q0, pO, T, dt, henon_heiles)

(]
[
pxorbit = []

xorbit

yorbit

pyorbit = []

for i in range(len(orbit)):
xorbit.append(orbit[i] [0])
yorbit.append(orbit[i] [1])
pxorbit.append(orbit[i] [2])
pyorbit.append(orbit[i] [3])

(]

ysection = []

xsection

for i in range(len(orbit)-1):
if xorbit[i] * xorbit[i+1] < O and pxorbit[i] > O and pxorbit[i+1] > O :
xsection.append(yorbit[i])
ysection.append(pyorbit[i])

plt.plot(xsection, ysection,’rx’)
plt.xlabel(’y’)

plt.ylabel(’Py’)

plt.show()
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T, X ORI OB Z AR K, ZODDOWM D6 2 2H 2/ BBV H 5,
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