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Activation Function
Sigmoid
Softmax

Rectified Linear Unit (RelL) Mean 5

Hyperbolic Tangent (Tanh) Binary Cros

Leaky
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Cost Function

Binary Cross Entropy

Categorical Cross Entropy

xquared Error

s Entropy, Mean Squared Error

RelU Mean Squared Error
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Activation Function Cost Function
torch.nn.Sigmoid() torch.nn.BCELoss()
torch.nn.5oftmax() torch.nn.CrossEntropylos

torch.nn.ReLL{) torch.nn.M5ELoss()

torch.nn.Tanh() torch.nn.BCELoss(), torch.nn.M5ELoss()

torch.nn.LeakyReLU({) torch.nn.M5ELoss()
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Perceptron in PyTorch .
# design model -n”x_,]ID n90|j "I" I?” D'W,U] PerC6p€r0n -] ﬂ"]l 2> .V,
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Loss = nn.BCELoss() Ny 1|w|n Y¥I! j'-lnnp
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import torch

import torch.nn as nn \
import numpy as np \
\

import matplotlib.pyplot as plt \ 3 / \\
from sklearn import datasets \ 3 Y
from sklearn.model_selection import train_test split i
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bc = datasets.load breast cancer() / »
X, v = bc.data, bc.target
print ("target names”,bc.target names) .
print ("X, y",X.shape, y.shape) \
/ % | ‘3 o
target names ['malignant’ "benign’] / \ §1 o \\
X, v (569, 38) (569,) \ % /
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n_samples, n_feachers = X.shape

X_train_np, X_test _np, y_train_np, y_test_np = train_test_split (X,y, test_size=8.2, random_state = 2)

X_train = torch.from_numpy(X_train_np.astype(np.float3i2})
¥_test = torch.from_numpy(X_test_np.astype(np.float32))

y_train = torch.from_numpy(y_train np.astype(np.float32))

y_test = torch.from_numpy(y_test_np.astype(np.float32)) D ININ '7 INTD ‘ ,
y_train = y_train.view(y train.shape[&],1) numpy 'oIYN I7 \
y_test = y test.view(y_test.shape[8],1) \ \\\
print (X _train.shape, y train.shape) \ \
print (X_test.shape, y_test.shape) \ /
\ | /

¢ " - r “““" “ "v’ ‘
torch.Size([455, 38]) torch.Size([455, 1]) YR! B
torch.Size([114, 38]) torch.Size([114, 1]) ’



max, = X _train.max(c
min, - -=-X train.min(dim=8)

def -Normalize minMax(X-, max, .
max = max.expand(X.shape[8],-1)
min = min.expand(X.shape[@],-1)
return (X - min) / (max - min)

iean(dim=8)
'{j1m=ﬂ;

print (max.shape, min.shape)

print (mean.shape, std.shape)
torch.S5ize([38]) torch.5i

torch.S ([38]) torch.5i

bﬂ,~~~"”””“

def Normalize

max = max. H-pand|t
min = min.expand(X

return (X - min) f (max - min)

def Normalize z(X, mean, std):
return {I ean) / std

=

# X _train = Normalize minMax(X train, max

5 X, min)

# X _test = Normalize minMax(X test

, max, min)
X_train = Normalize z(X train, mean, std)

X _test = Normalize z(X test, mean, std)
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learning rate = 8.1 fs \ \y E \\k
epochs = 588 / \ N
sses = torch.zeros(epochs) # tensor to save losses for print \ - L

# design model
Model = nn. "qu:ntial{ \
nn.Linear(2e,1), N'¥j72192 NN \ e

[1> Sigmoid |
N'D N7¢ ARXINNY

#construct '-.;_r ar1 optimizer IR A'RNN .NMRI
119w \ 3 A

| /
# init optimizer \

optim = torch.optim.Adam{Model.parameters(), lr=learning rate)




tor epoch in range(epochs):

'|n-nn n"'lp
1t.plot(losses.detach(), "o') LU ijD
# forward T t'tl" sESsclanEils D'DIYY n'a
plt.show
y_predict = Model(X_train)

# barP“aﬁﬁ

NNWINII NNINNT
»
<function matplotlib.pyplot.show(close=None, block=None) \
07 i
loss ss(y_ y_train) ) 3
loss Pu r ne
05
# update wights
optim.step() 0.4 \
losses[epoch]=loss |
I\Y. o
if epoch % 18 == @: | \*
print(f“"epoch= {epoch} loss={loss.item():.4f} ")
# zero wights - e P |
optim.zero_grad() y
3\
\
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with torch.no _grad():
y_predicted = Model(X_test)
y_predicted bin = y predicted.round()
accuracy = y_predicted bin.eq(y_test).sum{) / float(y test.shape[8])
print (f'accuracy = {accuracy:.4f}")

print(y test.shape) print (“"predicted,
print(y_predicted bin.shape)
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