[=A!]

phi = lambda u: 1/(i+np.exp(-u))
dphi = lambda u: np.exp(-u)/(1+np.exp(-u))**2

np.random.seed (1)

L1, L2, L3 =6, 5, 4

bl, W1 = np.random.rand(L1,1), np.random.rand(L1,2)
b2, W2 = np.random.rand(L2,1), np.random.rand(L2,L1)
b3, W3 = np.random.rand(L3,1), np.random.rand(L3,L2)
b4, W4 = np.random.rand(3,1), np.random.rand(3,L3)

MaxIter = 10000
alpha = 1.0
ns = MaxIter/10

print ('n={:5d}'.format (0))

for n in range(MaxIter):

gradbl, gradWl = np.zeros((L1,1)), np.zeros((L1,2))
gradb2, gradW2 = np.zeros((L2,1)), np.zeros((L2,L1))
gradb3, gradW3 = np.zeros((L3,1)), np.zeros((L3,L2))
gradb4, gradW4 = np.zeros((3,1)), np.zeros((3,L3))

for i in range(N):
ti = t[:,i:i+1]
xi = x[:,i:i+1]
uhl = bl + Wi@xi
z1 = phi(uhl)
uh2 = b2 + W20z1
z2 = phi(uh2)
uh3 = b3 + W30@z2
z3 = phi(uh3)
ui = b4 + W4ez3

dEdu = dphi (ui)*(phi(ui)-ti)
gradbd += 1/NxdEdu
gradW4 += 1/N*dEdu@z3.T

dEduh3 = dphi (uh3)*(W4.T@dEdu)
gradb3 += 1/N*dEduh3
gradW3 += 1/N*dEduh30z2.T

dEduh2 = dphi(uh2)*(W3.T@JEduh3)
gradb2 += 1/N*dEduh2
gradW2 += 1/N*dEduh20z1.T

dEduhl = dphi(uh1)*(W2.T@JEduh2)
gradbl += 1/N*dEduhl
gradWl += 1/N*dEduh1@xi.T

bl, W1 = bl-alpha*gradbl, Wi-alpha*gradWi
b2, W2 = b2-alpha*gradb2, W2-alpha*gradW2
b3, W3 = b3-alpha*gradb3, W3-alphak*gradW3
b4, W4 = b4-alpha*gradb4, W4-alphaxgradW4
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Eval = 0.0

for i in range(N):
ti = t[:,i:i+1]
xi = x[:,i:i+1]
uhl = bl + Wi@xi
z1 = phi(uhl)
uh2 = b2 + W20z1
z2 = phi(uh2)
uh3 = b3 + W30@z2
z3 = phi(uh3)
ui = b4 + W4@z3

Eval += 0.5/N#np.sum((phi(ui)-ti)**2)

if (n+1)Yns ==
print ('n={:5d}, Eval={:.4f}'.format(n+1,Eval))

n= 0

n= 1000, Eval=0.3318
n= 2000, Eval=0.3304
n= 3000, Eval=0.2303
n= 4000, Eval=0.2235
n= 5000, Eval=0.2147
n= 6000, Eval=0.1838
n= 7000, Eval=0.1015
n= 8000, Eval=0.0249
n= 9000, Eval=0.0096
n=10000, Eval=0.0061

x1 = np.linspace(-1, 1)
x2 = np.linspace(-1, 1)

xx1, xx2 = np.meshgrid(xl, x2)

uuhl = [0 for m in range(L1)]
for m in range(L1):
uuhl[m] = b1[m,0] + Wi[m,0l*xx1 + Wi[m,1]*xx2

uuh2 = [0 for 1 in range(L2)]
for 1 in range(L2):
uuh2[1] = b2[1,0]
for m in range(L1):
uuh2[1] += W2[1,m]*phi(uuhl[m])

uuh3 = [0 for k in range(L3)]
for k in range(L3):
uuh3[k] = b3[k,0]
for 1 in range(L2):
uuh3[k] += W3[k,1]*phi(uuh2[1])

yy = [0 for j in range(3)]
for j in range(3):

uu = b4[j,0]

for k in range(L3):



uu += W4[j,k]*phi(uuh3[k])

yy[j]l = phi(uu)

fig = plt.figure()

ax = plt.axes()

ax.scatter(x[0,:], x[1,:], c=t[1,:]1+2*t[2,:], cmap='brg')

for j in range(3):

ax.contour(xx1, xx2, yy[jl, [0.51)

ax.set_aspect('equal')
plt.show()
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