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import matplotlib.pyplot as plt
import math
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h = 0.1 # ¥R LIZKFOPEE
n =10 # hillfR¥K

a 0.2

S 0.2
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# A4 7 —KET
# FA T —EDEE
dt = 0.01

t end = 100

n step = int(t _end/dt)

4 B E
M = MO
R = RO

P = PO

t =0

# FEIKFAD Y X b 2
t list = [t]

# 5T 8
for 1 in range(n step-1):
LI R
dMdt =

= b*R*¥*2 - C*P

#

t =t + dt

M =M + dMdt*dt
R = R + dRdt*dt
P = P + dbPdt*dt
¥ FOER

t list.append(t

(h**n/ (h**n+P**n) )
dRdt = s*M - d*R - b*R**2 + c*P

- a*M
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# ERoOy b

# BFR7
.plot (t list,
.plot (t list,
.plot (t list,
plt.

plt
plt
plt

plt

legend ()
show ()

# HX
plt.plot (M 1list,
plt.show()

M list, label='M")
R list, label='R")
P list, label='P'")

R 1list)
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# INT A= ETIAEDHTE
w =1

I =1

T 0.1

t =0

theta = 0

T start = 2

T = 1

b AT —FEDRTE

dt = 0.01
t end = 10
n step = int(t end/dt)

# IO YU R b AEfE
t list = [t]

theta list = [theta]

b A AT —=FEDFET

for 1 1n range(n step-1):

# NAEORRZE

1f (t>=T start) and

dtdt = w + I*math.sin (theta)
else:
dtdt = w
# BFT
t =t + dt
theta = theta + dtdt*dt
# ECEK

t list.append(t)
theta list.append(theta)

(t<=T start+T):
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.plot (t list, theta list)
.plot(t list, t list, linestyle='dashed')
.Xlabel ('Time"')
.ylabel ('Phase')
.show ()
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do,
R + [si _
- w, HJsin(w, — w,)
do
d_tz = w, + Jsin(w; — w-,)
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f NTA— R EPIEDIRTE
wl =1

w2 =1

thetal = 0

theta?2 = math.pi/4

J =1

x1 = math.sin(thetal)
x2 = math.sin(theta?2)
t =0

# AAT—EDRE

dt = 0.01

t end = 20

n step = int(t _end/dt)
# EEAHD YU X b %EfE

t list = [t]

thetal list = [thetal]
theta2 list = [thetaZ]
x1 list = [x1]

x2 list = [x2]

b A A5 —EDES

for 1 1n range(n step-1):

# NIAHORFRIZAL

dtldt = wl +J*math.sin(thetaz2-thetal)
dt2dt = w2 +J*math.sin(thetal-theta?)

# ST

t = t + dt

thetal = thetal + dtldt*dt
theta?2 = theta?2 + dt2dt*dt
x1l = math.sin(thetal)

X2 = math.sin(theta?)

# FCOER

t list.append(t)

thetal list.append(thetal)
theta2 list.append(theta2)
x1 list.append(x1l)

x2 list.append(x2)
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# RSOy b

# fIHO AR

plt.plot(t list, thetal list, label='clockl")
plt.plot(t list, thetaZ list, label='clock2")

plt.xlabel ('time')
plt.ylabel ('phase')
plt.legend ()
plt.show()

¥ A KkELTY XLDOREEAL

plt.plot(t list, x1 list, label='clockl')
plt.plot(t 1list, x2 list, label='clock2')
plt.xlabel (‘Time')

plt.ylabel ('abundance')

plt.legend ()

plt.show()
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