TR EE IR 6-14 M 22T =R D T

EARE RS Se e B 22 B 2R B4 A KR

2014/05/18

1 YXalb—YavoEM

U2 THBR I NI N ZERD LMo NLFITH B HRED FIZOWT, —IROBWBHEIHDPH > T, ik
D TOXEDPEELANCE»INDGEEZEZLD, TORIINTE=a— 05 2 EANIE
d20 db
a = Tar
LEERIND, ZITOIRRY FAMERIE R AL, ¢ FIREER Wi = g/L 3R 7O ERREEL
w& ARENENN ORI EIRIETH S, XNEBESANIHES D Z & EREICEKEST 2 ENE 2%
ZBILLEMTHE, ZONNEZTLBPRODHDLHIRD FIREDL S ITIRSEES & PRI N D2, HE=H
PEAET B 72D, AN STIFRD TI#ELTLEDS. 20, (z=0. y=0) FLERT +F 2
RThHD, AZODPHLREL LTV EE, NERATHLULTIEHIDOT NIV XELETHD, LrL, A
NHZMEA AL, ZOT NI REIALZEL LD, IKIEAZKES LTV EE, DI EZITT
R IR FIRED XD ITIRDEED 725 52, EED (LR & ALE) [ERERIZ EIZHIEDSH 2 DT, 4
DAY T T IThMfZEEICmZ 7ay b UT, EHOMFT 2175 DR E W, AMHZERIZBEITZD L5 %M
IERT AL (Poincaré) - 7By hEIHENTWS, L7zd>T, n=1,2,3--- & LT, t=nT Tdf/dt %
izt ey 95, ROFAMN T ORIZIEZRT VAL - Ty MIE—OE» 530 AL mT O
EETEmBEDOR»S%35,

[wa + 2A cos wt] sin 6 (1)

2 ERR L7075 A
21 NS A—YDERESY M4 7OV (SetParameter.py)

URiECHAL TWAZHD2HWE L TH S, showsetting window (ZIET 5 EUL, T A—XDELRTL T
TANMEEZEZY MZUTHEIILAZEDDY A ME, REVIZKRTETFAMeF— L, av U Fe%Z
DIEE Uiz ETHD, THZE>TEIZIRELUZEWENTES X512k o7,

#! /usr/bin/env python

# —-*x- coding: utf-8 —*-

#

# written by Shotaro Fujimoto, Mgy 2014.

T = W N =



6 from Tkinter import *

7

8

9 class SetParameter():

10

11 def show_setting window(self, parameters, commands):

12 """ Show a parameter setting window.

13

14 parameters: A list of dictionaries {’parameter name’:default_value}
15 commands: A dictionary {’name of button’: command}
16 e

17 self.root = Tk()

18 self.root.title(’Control Widget’)

19

20 framel = Frame(self.root, padx=5, pady=5)

21 framel.pack(side=’top’)

22 self.entry = []

23 for i, parameter in enumerate(parameters):

24 label = Label(framel, text=parameter.items()[0][0] + *> = )
25 label.grid(row=i, column=0, sticky=E)

26 self.entry.append(Entry(framel, width=10))

27 self.entry[i] .grid(row=i, column=1)

28 self.entry[i] .delete(0, END)

29 self.entry[i] .insert (0, parameter.items() [0][1])
30 self.entry[0] .focus_set()

31

32 frame2 = Frame(self.root, padx=5, pady=5)

33 frame2.pack(side=’bottom’)

34 for name, command in commands.items():

35 button = Button(frame2, text=name, command=command)
36 button.pack(side=’left’, fill=’x’)

37

38 self.root.mainloop()

39

40 def quit(self):

41 self.root.destroy()
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#! /usr/bin/env python

# —*x- coding: utf-8 —*-

#

# written by Shotaro Fujimoto, May 2014.

import numpy as np

class RK4(object):

def __init__(self, function):
""" Tnitialize function."""

self.function = function

def solve(self, y, t, h):
""" Solve the system ODEs.

-—- arguments —--
y: A list of initial values

t: Time (float)

h: Stepsize (float)

f = self.function

y = np.array(y)

k1 =h * £(t, y)

k2 = h * f(t + 0.5%h, y + 0.5%h*kl)
k3 =h * £(t + 0.5%h, y + 0.5%h*k2)
k4 = h * £f(t + 1.0xh, y + 0.5%h*k3)

y =y + (k1 + 2xk2 + 2xk3 + k4)/6.0

return y
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W a THWZTB 7 74T, AHORMIT Z2i2di/dt % 0 1oL T ey hg5, T=A—Ya VT
FRIEB7201T plt.ion() T pyplot DA > X T 2774 TE—REAVIZLTWD, LML, TOEFEITTS
CERBEOTOY AR T U TY 4 Y RIDBFHUTLES DT, BEOTEY FTAVRIIF 4 TE—
REAZIZTE L5127,

#! /usr/bin/env python

# —-*- coding: utf-8 -*-

#

# written by Shotaro Fujimoto, May 2014.
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from math import *

import numpy as np

import matplotlib.pylab as plt

import SetParameter as sp

import runge_kutta as RK

# —-—— parameters ——-

omegal = 1

omega = 2

T = pi # <-- (2xpi)/omega (time period)
nstep = 1000

dt = T / nstep # stepsize in a time period

ntransient = 100
nplot = 100

nmax = ntransient + nplot

def assignment():
""" Assign the values to variables."""
global theta, ang_vel, gamma, A
theta = float(window.entry[0].get())
ang_vel = float(window.entry[1].get())
gamma = float(window.entry[2].get())
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def

def

A = float(window.entry[3].get())
window.quit ()

plot(y=np.array([theta, ang_vell]), function=force)

force(t, y):
theta = y[0]
ang_vel = y[1]

return np.array([ang_vel, -gamma * ang_vel -

(omegal ** 2 + 2 * A * cos(omega * t)) * sin(theta)

D

plot(y, function):

""" Show an animation of Poincare plot.

--- arguments ---

y: A list of initial values

function: function which is argument of Runge-Kutta solver
W

h =dt

fig = plt.figure()

ax = fig.add_subplot(111)

ax.grid()

time_text = ax.text(0.05, 0.9, ’’, transform=ax.transAxes)

plt.ion()

for i in range(nmax + 1):
for j in range(nstep):
rk4 = RK.RK4(function)
y = rk4.solve(y, j * h, h)
# -pi <= theta <= pi
while y[0] > pi:
y[0] = y[0] - 2 * pi
while y[0] < -pi:
y[0] = y[0] + 2 * pi

if ntransient <= i < nmax:

plt.scatter(y[0], y[1], s=2.0, marker=’o’, color=’blue’)

time_text.set_text(’n = %d’ % i)

# <-- draw the poincare plots
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plt.draw()

if 1 == nmax: # <-- to stop the interactive mode

plt.ioff ()
plt.scatter(y[0], y[1], s=2.0, marker=’o’, color=’blue’)
time_text.set_text(’n = %d’ % i)

plt.show()
if __name__ == ’__main__’:
default_params = [

{’theta’: 0.3}, {’ang_vel’: 0.0}, {’gamma’: 0.2}, {’A’: 0.85}]

window = sp.SetParameter ()

window.show_setting_window(default_params, {’Run!’: assignment})

R b DERI{TT OV Z L (6-14_poincare_b.py)
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#! /usr/bin/env python

# —*- coding: utf-8 -*-

#

# written by Shotaro Fujimoto, May 2014.
"R N ERIIERRY FOYIaAL—Ya Y
6rdo/atztDFEKELTTAY bY 3,

from math import *

import numpy as np

import matplotlib.pylab as plt
import SetParameter as sp

import runge_kutta as RK

# --— parameters ——-

omegal = 1

omega = 2

T = pi # <-- (2*pi)/omega (time period)

tmax = 10. * T
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dt

def

def

def

0.1 # stepsize in a time period

assignment () :

""" Assign the values to variables."""
global theta, ang_vel, gamma, A

theta = float(window.entry[0].get())
ang_vel = float(window.entry[1].get())
gamma = float(window.entry[2].get())

A = float(window.entry[3].get())
window.quit ()

plot(function=force)

force(t, y):
theta = y[0]
ang_vel = y[1]
return np.array([ang_vel,
-gamma * ang_vel -
(omegal ** 2 + 2 * A * cos(omega * t)) * sin(theta)

D

plot(function):

""" Show an animation of Poincare plot.

-—-— arguments --—-

y: A list of initial values

function: function which is argument of Runge-Kutta solver
Wi

y = np.array([theta, ang_vel])

h = dt

rk4 = RK.RK4(function)

def calc(y, t, h):
y = rk4.solve(y, t, h)
# -pi <= theta <= pi
while y[0] > pi:
y[0] = y[0] - 2 * pi
while y[0] < -pi:
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if

y[0] = y[0] + 2 * pi

return y

t = np.arange(0, tmax, dt)
res_theta = np.zeros(len(t), np.float32)
res_ang_vel = np.zeros(len(t), np.float32)

for i, _t in enumerate(t):
res_theta[i] = y[0]
res_ang_vel[i] = y[1]
y = calc(y, _t, h)

fig = plt.figure()
fig.subplots_adjust (hspace=0.4)

axl = fig.add_subplot(211)

axl.plot(t, res_theta, label=r’$\theta$’)
axl.set_x1im(0, tmax)

plt.xlabel(r’$t$’, fontsize=16)
plt.ylabel(r’$\theta$’, fontsize=16)
plt.title(r’$t\ -\ \theta$’)
plt.legend(loc="best")

ax2 = fig.add_subplot(212)

ax2.plot(t, res_ang_vel, label=r’$d\theta /dt$’)
ax2.set_x1im(0, tmax)

plt.xlabel(r’$t$’, fontsize=16)
plt.ylabel(r’$d\theta /dt$’, fontsize=16)
plt.title(r’$t\ -\ d\theta /dt$’)
plt.legend(loc="best")

plt.show()
_name__ == ’__main__"’:

default_params = [

{’theta’: 0.1}, {’ang_vel’: 0.0}, {’gamma’: 0.2}, {’A’: 0.85}]

window = sp.SetParameter ()

window.show_setting_window(default_params, {’Run!’:

assignment})
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