
Deep Networks: 
Putting The Pieces 

Together
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Neural Network Example and 
Computational Graph
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Note: For the mp, you will likely need more than two layers. 
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Tensorflow and Autdifferentitation

• Autodifferentiation: You only have to define the forward operation. 
The backwards operation will be automatically computed.

• You build the computation graph first and then run the graph in a 
session. 



Tensorflow Example for Two Layer Net



Tensorflow Example Continued

Tensorflow Ops
• Placeholders
• Variables
• Math 

Operations



Why it is important to know 
backpropagation?
• Why do we need to know backpropagation? It helps us avoid bugs!



Terminology of Reinforcement Learning 

•Policy function: function that maps a state to an 
action. 
•Q-Function: expected future reward for states and 

actions.
•Value Function: expected future reward for states.
•Deep learning can learn and approximate functions. 



Ball-X Ball-Y Velocity-X Velocity-Y Paddle-Y
0.296 0.265 -0.080 0.049 0.120

0.216 0.315 -0.080 0.049 0.080

0.136 0.364 -0.080 0.049 0.120

0.056 0.413 -0.080 0.049 0.120

Action
0

2

1

1

Batch Data X Batch Targets y

X0

X1

X2

X3

y0

y1

y2

y3

X01 X32

Dataset for MP4

Behavioral Cloning / Imitation Learning
Approximate the policy function of an 
expert. 



What are the advantages of deep learning?
Why combine deep learning and 
reinforcement learnng? 

We cannot visit every state so we 
need to be able to infer 
information about unvisited 
states. 



Up next: Deep Q-Learning


