[=A!]

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

dphi = 1

ambda u: np.exp(-u)/(1+np.exp(-u))**2

np.random.seed(17)

oldW, ol
MaxIter

alpha =

dV = np.random.rand(4,3), np.random.rand(4)
= 10000
1.0

ns = MaxIter/10
print ('n={:5d}'.format(0))

for n in range(MaxIter):

gradW, gradV = np.zeros((4,3)), np.zeros(4)

for

i in range(N):

x1, x2 = x[1,i], x[2,i]

ulh = oldW[1,0] + 0ldW[1,1]*x1 + oldW[1,2]*x2

u2h = 01ldW[2,0] + oldW[2,1]*x1 + oldW[2,2]*x2

u3h = 0ldW[3,0] + 01dW[3,1]*x1 + 0ldW[3,2]*x2

z1, z2, z3 = phi(ulh), phi(u2h), phi(u3h)

v0, vi, v2, v3 = 01dV[0], oldV[1], oldV[2], o0ldV[3]

ui = v0 + vixzl + v2%z2 + v3%z3

tempW = [[ 0, 0, o],
[vi*dphi(ulh), vi*dphi(ulh)*x1, vi*dphi(ulh)*x2],
[v2*dphi (u2h), v2+dphi(u2h)*x1, v2*dphi(u2h)*x2],
[v3*dphi (u3h), v3*dphi(u3h)*x1, v3*dphi(u3h)*x2]]

gradW += 1/N*(phi(ui)-t[i])*dphi(ui)*np.array(tempW)

gradV += 1/N*(phi(ui)-t[i])*dphi(ui)*np.array([1,z1,22,23])

newW, newV = oldW-alpha*gradW, oldV-alpha*gradV

0ldW, 0ldV = newW.copy(), newV.copy()

Eval

for

if (

n= 0
n= 1000,
n= 2000,
n= 3000,
n= 4000,
n= 5000,
n= 6000,
n= 7000,
n= 8000,
n= 9000,
n=10000,

= 0.0
i in range(N):

ulh = 01dW[1,0] + oldW[1,1]1*x[1,i] + oldW[1,2]*x[2,i]

u2h = 0ldW[2,0] + oldW[2,1]*x[1,i] + oldW[2,2]*x[2,i]

u3h = 0ldW[3,0] + 0ldW[3,11*x[1,i] + 0ldW[3,2]*x[2,i]

ui = 01dV[0] + 0ldV[1]*phi(ulh) + oldV[2]*phi(u2h) + 01dV[3]#*phi(u3h)
Eval += 0.5/N*(phi(ui)-t[i])**2

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

Eval=0.0100
Eval=0.0023
Eval=0.0012
Eval=0.0008
Eval=0.0006
Eval=0.0005
Eval=0.0004
Eval=0.0003
Eval=0.0003
Eval=0.0003



x1 = np.linspace(-1.5, 1.5)

x2 = np.linspace(-1.5, 1.5)

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

uhl = 0ldW[1,0] + oldW[1,1]*xx1 + oldW[1,2]*xx2
uh2 = 01dW[2,0] + oldW[2,1]*xx1 + oldW[2,2]*xx2
uh3 = 01dW[3,0] + oldW[3,1]*xx1 + oldW[3,2]*xx2

yy = phi(01dV[0]+01dV[1]*phi(uh1)+01dV[2]*phi(uh2)+01dV[3]*phi (uh3))

fig = plt.figure()

ax = plt.axes()

ax.scatter(x[1,:], x[2,:], c=t, cmap='bwr')
ax.contour(xx1, xx2, yy, [0.5]1)
ax.set_aspect('equal')

plt.show()
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