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parabolic-reflector.py

numpy np
matplotlib.pyplot plt

matplotlib.animation FuncAnimation

sample = 18
dt = 0.62
nsteps = 200

# google colab CTETIIBSIELITDITERTL T, MTEREFEDplt.sho
import matplotlib

smatplotlib nbagg

matplotlib.rc('animation', html="'jshtml")

f(x):
» 0:.00/0:04 X**2 [/ 2

traj = np.zeros((sample, nsteps, 2))
init_x = np.linspace(-2, 2, sample)

i, x0 enumerate(init_x):
Xy = np.array([x0, 2.1])
vec = np.array([0.0, -1.8])

s range(nsteps):
Xy = Xy + dt * vec
xy[1] < f(xy[@]):
xy[1] = f(xy[@])
n = np.array([-xy[@], 1.0])
vec =vec - 2 * (vec@n) / (n@n) *n

np.allclose(xy, [@, 0.5], atol=dt):
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circular-reflection.py

numpy np
matplotlib.pyplot plt

matplotlib.animation FuncAnimation 1.0 4

# google colab TEITITIBSIEIUTODITEERL T, BTFHIEFEDplt.sha

0.5 4
import matplotlib
%matplotlib nbagg
matplotlib.rc('animation', html="jshtml') Y
LI ] OD‘
sample = 30
dt = 0.02 o054

nsteps = 200

f(x,y):
X**2 + y**2 - 1.0

» 0:00/0:04

traj = np.zeros((sample, nsteps, 2))

init_theta = np.linspace(®, np.pi/2, sample, endpoint= %{EH

i, theta enumerate(init_theta):

5L‘2
Xy = np.array([0.0, 0.0], dtype=float) f(;v, ’y) —_— ? —|—

vec = np.array([np.cos(theta), np.sin(theta)])

2
1
v _1_,
2 2

S range(nsteps): . ﬂ m
Xy = Xy + dt * vec n = g; —
f(xy[0], xy[1]) >= @: dy ZI
n = np.array([xy[0]1, xy[11]1) - - A\ = 1 e “ = =~
e L I8 BREOUEDHENBELHRADI TS VIHRILT

\s 11 >
(s > 1) np.allclose(xy, [0, 0], atol=dt):
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elliptic-reflection.py

# google colab TEITITIBSIEIUTODITEERL T, BTFHIEFEDplt.sha

numpy np
matplotlib.pyplot plt
matplotlib.animation

FuncAnimation

import matplotlib
%matplotlib nbagg
matplotlib.rc('animation', html="jshtml')

sample = 20
dt = 0.02
nsteps = 300

a =

b

f(x,y ,a, b):
(x/a)**2 + (y/b)**x2 - 1.0

normal_vec(x, y, a, b):
np.array([2*x/(a**2), 2*y/(b**2)])

focus_pt(a, b):
Cc = np.sqrt(abs(a*x2 - bxx2))
a>=b:
np.array([c, 0.8]), np.array([-c, 0.8])

np.array([©.0, c]), np.array([0.0, -c])

traj = np.zeros((sample, nsteps, 2))

iwet_theta = np.linspace(-np.pi, np.pi, sample, endpoint=
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circular-billiard.py

numpy np
matplotlib.pyplot plt
matplotlib.animation FuncAnimation

# google colab TEITITIBSIEIUTODITEERL T, BTFHIEFEDplt.sha
import matplotlib
%matplotlib nbagg

matplotlib.rc('animation', html="jshtml')

sample
dt = 0.
nsteps

stride

fix,y):
X**2 + y**2 - 1.0

traj np.zeros((sample, nsteps, 2))
hits [[] _ range(sample)]
init_theta = np.linspace(np.pi/6, np.pi/2, sample)

i, theta0® enumerate(init_theta):
Xy = np.array([e0.3, 0.3], dtype=float)
vec = np.array([np.cos(theta®), np.sin(theta®)])

t range(nsteps):
Xy = Xy + dt * vec

f(xy[e]l, xy[1]) >= @:
n = np.array([xy[0]1, xy[11])
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