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A simple Neuron
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Python Code

import numpy as np

def sigmoid(x):
# Activation function: f(x) = 1/ (1 + e(-x))
return 1/ (1 + np.exp(-x))

class Neuron:
def _init_ (self, thetas, bias):
self.thetas = thetas
self.bias = bias

def feedforward(self, inputs):
total = np.dot(self. thetas, inputs) + self.bias
return sigmoid(total)

thetas= np.array([0, 0.5]) #theta 1=0,theta 2=0.5

bias =4 # x0*theta_o=b =4
n = Neuron(thetas, bias)

x = np.array([3, 5]) #X0=1,X1=3,X2=5

print(n.feedforward(x)) # 0.998 (V. zhou, Princeton)
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Simplified view of the
Neural Network
Architecture
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Terminology
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A very simple Neural Network

" Notice: every neuron has the same @
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A very simple Neural Network

Notice: every neuron has the same ®
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Notice:

we can add as many layers as we want,
and as many neurons per layer also...
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Pyt h on # ... code from previous slides here

class OurNeuralNetwork:
def _init_ (self):
Cco d e thetas = np.array([o, 1])

bias =0
# The Neuron class here is from the previous slides

1) _ p(@ s
0o = 05" = biais = 0 self.a1 = Neuron(thetas, bias)
self.a2 = Neuron(thetas, bias)
self.o1 = Neuron(thetas, bias)

def feedforward(self, x):
out_at = self.at.feedforward(x)
out_a2 = self.a2.feedforward(x)

# The inputs for o1 are the outputs from at and a2
out_o1 = self.o1.feedforward(np.array([out_a1, out_a2]))

return out_ot1
network = OurNeuralNetwork()

x = np.array([1, 3])
print(network.feedforward(x)) # 0.72 (v. zhou, Princeton)
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Output

Lo (1,82) =0
xl agZ) \
2 o 2 g (#0) = el =he(x)
(2)
as
T3 a§2) =g <9%)170 + eﬁ)xl + 95 To + 913 333>

ag2) (9(1)1’0 + 9(1)961 + 9(1)9&2 + 923 903)

a§2) = (9(1)£U0 + 9(1)9(:1 + 0(1)x2 + 0:())?.'1,'3)

ho(x) = o) = g (60 + 620 + 0D + 6202

Vectorization
Zo aéQ) —0
o
T \‘\
N N () <o = ot
o)
xs3

af? = g(0i5)z0 + 01 + 635w + 03/ w5) = g (=17)

2@

(2) = 9(9510 o + 0(1):101 + 9%2 To + 9%);183) = g(zf))

§2 = (05w + 051 + 05wy + 053 w3) = g(=5

~—

3 2) (2 2) (2 2) (2 2) (2
ho(x) = af? = g (60 +6Vaf® + 630l + 03 af?)

07/08/2019



Vectorization (2)
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Loss Function

Remember lesson 1:
i J(60,61) = min = 3 (7(z0) — i)?
é&l{}} 0, V1 7&17191} om T Yi

i=1

Function to minimize: J

What we can tune: (=)

What is given: X

1 1
Idea: 951) = 951) - nagé)

Problem: how to compute % ?
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Loss Function

Trick: Chain rule
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Notice: it is working backwards: known as the

Backpropagation
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Cost function
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Backpropagation

Example, L=4
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Algorithm

procedure
A‘/I/] «—0 > Vi, 7,1, use to compute I’—',J((—))

for i =1 to m do

a(]) (7)

=X > Input value
Perform forward propagation to compute al¥) for I = 2, ..., L
Using y¥, compute 6% = alt) — y@
Compute §E-D §E=2) 0@
(1) (1) 1) c(1+1 r . . N
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if j # 0 then
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m

> Compute the last error term

else
(1) (O] ..
Dy «+ %A/, > Biais term
(1)
return ‘(’)’, J(©)=D,;.
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