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exp(zi)
softmax(x); = =5—————
b exp(a;)
[1]: import numpy as np

import numpy.linalg as la

[2]: x = np.array([le7, 1e8, 2e5, 2e7])
y = np.exp(x)/sum(np.exp(x))
print (" EiE: ", y)

x = x - np.max(x) # WMERAM
y = np.exp(x)/sum(np.exp(x))
print(" B E: ", )

ti: [nan nan nan nan]

w4 E: [0. 1. 0. 0.]

[3]: x
y
print("Ti: ", y)

x = x - np.max(x) # WMERAM

y = np.exp(x)/sum(np.exp(x))
print("TwALHE: ", y)

print("log softmax(x):", np.log(y))
# Xt log softmaz T i HyALZE:

def logsoftmax(x):

np.array([-1e10, -1e9, -2e10, -1e10])

np.exp(x)/sum(np.exp(x))

y = x - np.log(sum(np.exp(x)))

return y
print("logsoftmax(x):", logsoftmax(x))

Ti#: [nan nan nan nan]

T#4t#: [0. 1. 0. 0.]

log softmax(x): [-inf 0. -inf -inf]

logsoftmax(x): [-9.0e+09 0.0e+00 -1.9e+10 -9.0e+09]
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A\ (Lt =) |
flw) = 5l Az — bl &

BB B B o MEZ AR = {H.

A LATT SRR A3
Vaof(x)=A"(Az —b) = ATAzx — ATb (4)

Sl Bl N3k

x0 = np.array([1.0, 1.0, 1.0])

A = np.array([[1.0, -2.0, 1.0], [0.0, 2.0, -8.0], [-4.0, 5.0, 9.0]11)
b = np.array([0.0, 8.0, -9.0])

epsilon = 0.001

delta = 1le-3

# %% A, b, REWM o K [29, 16, 3]
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def matmul_chain(*args):
if len(args) == 0: return np.nan
result = args[0]
for x in args[1:]:
result = result@x

return result

def gradient_decent(x, A, b, epsilon, delta):
while la.norm(matmul chain(A.T, A, x)-matmul chain(A.T, b)) > delta:
x -= epsilon*(matmul_chain(A.T, A, x)-matmul_chain(A.T, b))

return x

gradient_decent(x0, A, b, epsilon, delta)

array([27.82277014, 15.34731055, 2.83848939])
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-3k (Newton's Method) 3T M ZEIEITREL. 2@ HHER f(2) :
f(@) ~ [@) + (2~ 20) V2 (@) + 5(2 ~ 20 THEO) @ - 20) )

e Tt E, FRATA LIMS 2K e Bl B R
z* =20 - Hz)'v, f(2®) (6)
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def matmul_chain(*args):
if len(args) == 0: return np.nan
result = args[0]
for x in args([1:]:
result = result@x

return result

def newton(x, A, b, delta):
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x = matmul_chain(np.linalg.inv(matmul_chain(A.T, A)), A.T, b)

return x

newton(x0, A, b, delta)

array([29., 16., 3.1)
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def matmul_chain(*args):
if len(args) == 0: return np.nan
result = args[0]
for x in args[1:]:
result = result@x

return result

def constrain_opti(x, A, b, delta):
k = len(x)
lamb = 0
while np.abs(np.dot(x.T, x)-1) > 5e-2: # delta XA 5e-2, L&k A 0
x = matmul_chain(np.linalg.inv(matmul_chain(A.T, A)+2xlamb*np.identity(k)), A.T, b)
lamb += np.dot(x.T, x)-1

return x

constrain_opti(x0, A, b, delta)

array([ 0.23637902, 0.05135858, -0.94463626])

(12)

(13)
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[8]: | import numpy

print ("numpy:", numpy.__version__)

numpy: 1.14.5
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