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def CartPoleSim(env, sys, ulim, F, L=None) :
nstep = 400
t = np.arange (0, nstep+l)*env.tau
X = np.zeros ((nstep+l, 4))
u = np.zeros((nstep+l, 1))
xs = np.zeros ((nstep+l, 4))
xh, _ = env.reset (seed=1)
x[0, :]1 = xh
for i in range (nstep) :
# controller
u_ = -Fexsl[i, :]
u_ = np.clip(u_, -ulim, ulim) [0]
ulil = u_
if L is not None: # observer
ys = sys.Cexh
dx = sys.A@xs[i, :] + sys.Beul[i] +
Le(ys-sys.Cexs[i, :])
xs[i+1, :] = xs[i, :] + dx*env.tau
else:
xs[i+1l, :1 = xh
# get force direction (action) and force
magnitude (force_mag)
action = 1 if u_ > 0 else 0
env.force_mag = np.abs(u_)
# apply action
xh, reward, terminated, truncated, _ =
env.step (action)
if terminated or truncated:
print (f'Terminated after {i+1}
iterations.')
break
x[i+1, :]1 = xh
return t[:1], x[:1i, :1, ul:1, :1, xs[:1, :]
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def ShowResult (t, x, u, xs=None):

col_t = 'bmgr'
1bl_t = ['$x$ [m]l', '$\\dot{x}$ [m/s]',
'$\\theta$ [radl', '$\\dot\\thetas [
rad/s] ']
plt.figure ()

for k in range(4):
plt.plot(t, x[:, k], col_t[kl+'-",
label=1bl_t [k])
if xs is not None:
plt.plot(t, xs[:, k], col_tl[kl+'--")

plt.grid()
plt.legend ()
plt.xlabel ('time [s]')
plt.ylabel ('states')
plt.show()

plt.figure ()

plt.plot (t[:1, ul:, :1)
plt.grid()

plt.xlabel ('time [s]')
plt.ylabel ('control input [N]')
plt.show()
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