[(A&dA 18-2][=A!]

phi

= lambda u: 1/(1+np.exp(-u))

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

np.random.seed(1)

L, M=11, 4
bW, W = np.random.rand(L,1), np.random.rand(L,2)
bV, V = np.random.rand(M,1), np.random.rand(M,L)

MaxIter = 10000
alpha = 1.0

ns

= MaxIter/10

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

for n in range(MaxIter):

gradbW, gradW = np.zeros((L,1)), np.zeros((L,2))
gradbV, gradV = np.zeros((M,1)), np.zeros((M,L))
for i in range(N):

ti = t[:,i:i+1]

xi = x[:,i:i+1]

uh = bW + Wexi

zi = phi(uh)

ui = bV + Vezi

dEdu = dphi (ui)*(phi(ui)-ti)
gradbV += 1/N*dEdu
gradV += 1/N*dEdu@zi.T

dEduh = dphi (uh)*(V.T@dEdu)
gradbW += 1/N*dEduh
gradW += 1/N*dEduh@xi.T

bW, W = bW-alpha*gradbW, W-alphaxgradW
bV, V = bV-alpha*gradbV, V-alpha*gradV
Eval = 0.0

for i in range(N):
ti = t[:,i:i+1]
xi = x[:,i:i+1]
uh = bW + WOxi
zi = phi(uh)
ui = bV + Vezi

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

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

0
1000, Eval=0.2326

2000, Eval=0.1958
3000, Eval=0.1473



n= 4000, Eval=0.
n= 5000, Eval=0.
n= 6000, Eval=0.
n= 7000, Eval=0.
n= 8000, Eval=0.
n= 9000, Eval=0.

=10000, Eval=0.

x1 =
x2 =

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

uuh = [0 for k in range(L)]

np.linspace(-1, 1)
np.linspace(-1, 1)

0958
0660
0498
0391
0318
0268
0229

for k in range(L):

yy = [0 for j in range(M)]

uuh[k] = bW[k,0] + W[k,0]*xx1 + W[k,1]*xx2

for j in range(M):

uu = bV[j,0]
for k in range(L):

uu += V[j,k]*phi(uuh[k])
yy[j]l = phi(uu)

fig = plt.figure()

ax =

ax.scatter(x[0,:], x[1,:], c=t[1,:]1+2%t[2,:1+3*t[3,:], cmap='rainbow')

plt.axes()

for j in range(M):

ax.contour(xx1, xx2, yy[jl, [0.5])

ax.set_aspect('equal')

-0.25

—-0.50

-0.75

-1

7 plt.show()
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