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model = pd.nn.Network()
«cnn.Convolution2DLayer((4,
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import paradox as pd

X
b

pd.Variable([®, ©], name=
pd.Constant([3, 4], name=

loss = pd.reduce_sum(0.5 * (A @ x - b)

e = pdsEngine(loss, x)

print( \n{}\n'.format(loss))
print( \n{i\n'.format(e.value()))

X_gradient = e.gradient(x)
print( \n

pd.Constant([[1, 2], [1, 311,
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\n'sformat(x_gradient)) Ax = b

print( A\n{i\n'«format(pd«.Engine(x_gradient).value()))
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lossi= EZ(Ax — b)?
i=1
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2 A" (Ax — b)

loss formula =
ReduceSum( (0.5 * (((A @ x) — b) *x 2.8)), axis=None, invariant=False)

loss =
12.5

x gradient formula =
(Transpose(A, axes=None) @ ((((Broadcast(Broadcast(1.®, shape=()), shape=(2,)) * 8.5) * 2.8) * (((A @ x) — b) *x (2.0 - 1.8))) * 1.0))

x gradient =
[ -7T. -18.]
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import numpy as np
import matplotlib.
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points_sum =

x_data = []

y_data = []

# Ry = 2 * x + 1HERAREELS.
for _ 1in range(points_sum):

X = np.random.normal

X+ + np.random.normal

nd (x

nd

X_Np = np.ar

Y_Np = nNpe.ar

# EXFS.

X = pd.Constant(x_np =

Y = pd.

1stant(y_np =

w = pd.Varia =

b = pd.Variable =

# FRRDFREE.

loss = pd.reduce_mean((w * X + b — Y) *x

# Bl lossitHSI%E. REE Awiib.

loss_engine = pd.Engine(loss, [w, b]

# HE T Foptimizer.

optimizer = pd.GradientDescentOptimizer

# i 1eekm/Mtloss.

for epoch in range :
timizer.minimize(loss_engine

alue
ormat(loss_value

Lo value = loss_eng

print .

# BEBwAIbATI A .
value = pd.Engine(w) .va
b_value = pd.Engine(b).value

# LHER.

plt.title

o

x_data + b_value =

plt

plt.show
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import numpy as np
import matplotlib.pyplot as plt
\ import paradox as pd

# SRR

points_sum =

# HRITE(e, e)mMiidn(s, 8)mBiiitphaXBEHLEIE.
for _ +in range(points_sum):

andom.normal
_y.append(np.random.normal
ppend(np.random.normal
«append(np.random.normal

Figure 1

Paradox implement Linear SVM

E

ENXSVM lossiF#y.

loss = pd.reduce_mean(pd.maximum [L -1]]1 @ (W@ c1 + B) + + pd.maximum [[- 11 @ (W@ c2 + B) +

# tEossitH5I%, RWZEHWB.

loss_engine = pd.Engine(loss, [W, B]

# UEHE T Eroptimizer.

optimizer = pd.GradientDescentOptimizer

# HEELZ1000tkm/Mliloss,

for epoch in range E
Category 1 optimizer.minimize(loss_engine
Category 2 loss_value = loss_engine L
SVM print .format(loss_value
if loss_value < : # lossiFHfl.
break

# ﬁm'ﬁﬂaﬂ‘lﬂﬂﬁiﬁ%»
W pd.Engine(W).value
h _data pd.Engine(B).value

# IHESEELZMISngm.
k = (w_data[ ] - w_data[ ]
b = (b_data[ ] - b_data[ ]

# LHEE.
plt.title
plt.plot(c
plt.plot _X )
plt.plot([- 1, k * np.array
plt.legend

plt.show




%) Figure 1

lf Figure 2

Paradox implement 2x8x8x2 Neural Network

@ Category 1
@® Category 2
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import numpy as np

import paradox as pd

# IR R MM

points_sum = 1

# 8l paradox MR ARESHE B = ¥R HE ) 3 K5 3E «

data = pd.data.helical_2d(points_sum, 3, max_radius=2%np.pi)

¢ HEHIE.
c_x = data[e][e] + data[1][e] + data[2][e]
c_y = data[0][1] + data[1][1] + data[2][1]

# EXFTRHIS .

classification = pd.utils.generate_label_matrix([0] * len(data[e][e]) + [1] * len(data[1][e]) + [2] * len(data[2][e]))[e]

# HAEEAPIA f2x16x16x16x3 M RIEE

model = pd.nn.Network()
model.add(pd.nn.Dense(16, input_dimension=2)) # 24 AsHEiN ML EREE.
model.add(pd.nn.Activation( ))  # {FHtanhEERE.

model.add(pd.nn.Dense(16))
model.add(pd«nnsActivation( ))
model.add(pd.nn.Dense(16))
model.add(pd.nn.Activation( )
model.add(pd.nn.Dense(3))
model.add(pd«nnsActivation( ))
model.loss( ) # {Ffsoftmax loss.

# (EREHE T RELGES, (2R —RitupdateXiaizAH a0

model.optimizer( rate=0.003, consistent=True)

# AT,

model.train(np.array([c_x, c_y]).transpose(), classification, epochs=1 10)

® Category 1
@ Category 2
® Category 3 # REHREEE 0.1,

# 2RI R S A

X, ¥y = np.meshgrid(np.arange(np.min{c_x) - 1, np.max(c_x) + 1, h), np.arange(np.min(c_y) - 1, np.max(c_y) + 1, h))

# R .

z = model.predict(np.array([x.ravel(), y.ravel()]).transpose()).argmax(axis=1).reshape(x.shape)

# fHlEE.

plt.title( )

plt.plot(data[e][e], data[e][1] , label= )
plt.plot(data[1][0], data[1][1] , label= )
plt.plot(data[2][0], data[2][1] label= )
plt.contourf(x, y, z, 3, cmap= alpha=.6)

plt.legend()
plt.show()
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import numpy as np
import matplotlib.pyplot as plt
import paradox as pd

# R RR M.

points_sum = 50

# M paradox IR pkaSE ph3 x 3R R BHE -

data = pd.data.grid_2d(points_sum, raw=3, column=3

# HEHIE.
c_x = data[e][e] + data[1][®]
c_y = data[8][1] + data[1][1]

# EXE Rl .
2x8x8x8x8x2 Grid Classification classification = pd.utils.generate_label_matrix([e] * len(data[©][e]) + [1] * len(data[1][e]))[e]

# B S EAPIA Fi2xsx8x8x8x2MIfis, sERES.

model = pd.nn.Network()

model.add(pd«nn.Dense(8, input_dimension=2)) # 28t A s 2 EEE.
model.add(pd.nn.Activation( ))  # FEAtanhBEEAR.
model.add(pd.nn.Dense(8))

model.add(pd.nn.Activation( ))
model.add(pd.nn.Dense(8))

model.add(pd.nn.Activation( ))
model.add(pd.nn.Dense(8))

model.add(pd.nn.Activation( ))
model.add(pd«nn.Dense(2))

modell.add(pd«nnsActivation( ))

modelsloss( ) # ‘Efﬁsoftmax loss.

# SERHBREE T BEdiAnEs .

model.optimizer( rate=0.0003)

# AT IZR.

modell.train(np.array([c_x, c_y]).transpose(), classification, epochs=38000)

# REREZEERe. 1.

# EFRFM R S .

x, ¥ = np.meshgrid(np.arange(np.min(c_x) - .1, npe.max(c_x) + .1, h), np.arange(np.min(c_y) - .1, np.max(c_y) + .1, h))

# LR AN,

z = model.predict(np.array([x.ravel(), y.ravel()]).transpose()).argmax(axis=1).reshape(x.shape)

# ZHIER.

plt.title( )
plt.plot(data[e] data[e][1], label= )
plt.plot(data[1] data[1][1] label= )
plt.contourf(x, y, z, 2, cmap= alpha=.6)
plt.legend()

plt.show()
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