[(A&dA 23-2][&=A!]

N, M = len(labels), len(mp.unique(labels))
t = np.eye(M) [labels, :]

for i in range(M):
ximin, ximax = np.min(x[:,i]), np.max(x[:,il)

x[:,i] = -1 + 2x(x[:,i]-ximin)/(ximax-ximin)

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

soft = lambda u: np.exp(u)/np.sum(np.exp(u))

dsoft = lambda u: np.diag(soft(u)[0])-soft(u).T@soft(u)

np.random.seed(1)

D, L=4,7

bl, W1 = np.random.rand(1,L), np.random.rand(D,L)
b2, W2 = np.random.rand(1,M), np.random.rand(L,M)

MaxIter = 1000
alpha = 1.0
ns = MaxIter/10

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

for n in range(MaxIter):

gradbl, gradWl = np.zeros((1,L)), np.zeros((D,L))
gradb2, gradW2 = np.zeros((1,M)), np.zeros((L,M))

for i in range(N):
ti = t[i:i+l,:]

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

uh = bl + xi@W1
zi = phi(uh)
ui = b2 + zi@W2

dEdu = (soft(ui)-ti)@dsoft(ui)
gradb2 += 1/N*dEdu
gradW2 += 1/N*zi.T@dEdu

dEduh = (dEdu@W2.T)*dphi (uh)
gradbl += 1/N*dEduh
gradWl += 1/N*xi.T@dEduh

bl, W1 = bl-alpha*gradbl, Wil-alpha*gradWil
b2, W2 = b2-alpha*gradb2, W2-alpha*gradW2

Eval = 0.0

count = 0

for i in range(N):
ti = t[i:i+1,:]
xi = x[i:i+1,:]
uh = bl + xi@W1
zi = phi(uh)



acc

ui = b2 + zi@W2
yi = soft(ui)

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

count += np.argmax(yi)==np.argmax(ti)

= count/N*100

if (n+1)%ns

100,
200,
300,
400,
500,
600,
700,
800,
900,
1000,

print ('n={:5d}, Eval={:.4f}, Acc={:5.1f}'.format(n+1,Eval,acc))

Eval=0.
Eval=0.
Eval=0.
Eval=0.
Eval=0.
.0289,
Eval=0.
Eval=0.
Eval=0.
Eval=0.

Eval=0

1304,
0843,
0620,
0461,
0354,

0250,
0225,
0208,
0195,

Acc=
Acc=
Acc=
Acc=
Acc=
Acc=
Acc=
Acc=
Acc=

Acc=

88.
92.
95.
96.
97.
97.
98.
98.
98.
98.
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