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def xdot (v) :

return v

def vdot (x,v) :

omega=1.0

xi = 0.0

return (- (2.0 * xi * omega * v ) - (omega*omega*x))
start _time = 0.0
dt = .001

stop time =20.0

t=np.arange (start time,stop time,dt)
x=np.zeros_ like (t)

v=np.zeros like (t)

x[0] = 1.0
v[0] = 0.0

for 1 in range(0,len(t)-1):
x[1+1] = x[1] + dt * xdot(v[i])
v[i+l] = v[i] + dt * vdot(x[i],vI[i])



plt.

plot (t,x,label="x")

plt.plot(t,v,label="v")
plt.xlabel ("t")
# plt.ylabel ("x")
plt.legend ()
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plt.plot(x,Vv)
plt.xlabel ("x")
plt.ylabel ("v")
plt.axis ('equal')
plt.title ("Phase portrait")
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def xdot (v):

return v

def vdot (x,v) :
Omega = 1.0
xi = 0.10

return (- (2.0 * xi * omega * v ) - (omega*omega*x))

start time = 0.0
dt = .001
stop time =20.0

t=np.arange (start time,stop time,dt)
x=np.zeros_ like (t)

v=np.zeros like (t)

x[0]
v[0]
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for i in range(0,len(t)-1):
x[1+1] = x[1] + dt * xdot(v[1i])
v[i+l] = v[i] + dt * vdot(x[i],vI[i])
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X'(t) = — 2Eox'(t) — o x(t) + 1 Noise(t)

x'(t) = v(t)

v'(t) = ——2&m(0-—ufx@)+—anwe@)
def HO(noise power,xi):
def xdot (v):

return v

def vdot (x,v,xi=0.1):

omega=1.0

# print (xi)

return (- (2.0 * xi * omega * v ) - (omega*omega*x) )
def noise(eta=0.0):

eta = noise power

return eta*np.random.normal (loc=0.0,scale=1.0)

start _time = 0.0
dt = .001
stop_time =20.0

t=np.arange (start time,stop time,dt)
x=np.zeros_ like (t)

v=np.zeros like (t)
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for i in range(0,len(t)-1):
x[1i+1] = x[1] + dt * xdot(v[i])
v[i+l] = v[i] + dt * vdot(x[i],v[i],x1) + np.sqgrt(dt)*noise()

return x,v

vels=][]
pos=1[]
noise pow=[0.1 for i in range(10)]
for iNoise in noise pow:
X, v=HO (iNoise, xi=0.0)

vels.append(v)



pos.append (x)
plt.plot(x,v,label=f"S\eta$={iNoise}")
mean_x:sum(pos)/float(len(noise_pow))
mean v=sum(vels)/float (len(noise pow))
plt.plot (mean x,mean v, '-k',label=f"mean")
plt.xlabel ("x")
plt.ylabel ("v")
plt.axis ('equal')
plt.legend()
plt.title ("Phase portrait")

plt.figure ()

x,v=HO (0, 0)
plt.plot(x,v,label=£f"$\etas={0}")

plt.plot (mean x,mean v, '-k',label=f"mean")
plt.xlabel ("x")

plt.ylabel ("v")

plt.axis('equal')

plt.legend ()

plt.title ("Phase portrait")
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