
Deep Learning
Samuel Lou

April 19, 2018



Neural Network



Loss Function:
Cross Entropy
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Optimization:
Gradient Descent
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One-layer 
neural network

First, compute an affine transform using 
parameters ! and ":
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One-layer
neural network:
Backpropagation
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Nonlinearity:
ReLU

Second, compute element-wise 
nonlinearity: 

!"# = %&"# if &"# > 0
0 otherwise

REctified Linear Unit



ReLU:
Backpropagation

!"# = %&"# if &"# > 0
0 otherwise
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Cross Entropy 
and Softmax
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Note: $+ in the above equation actually stands for the one hot encoding of $+. For instance, 
if $+ = 1, then we should use the vector [0, 1, 0] in place of $+ in the above equation.  



Cross Entropy 
and Softmax: 
Backpropagation
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