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Goal for today

● Backpropagation (visualizing the chain rule)
● Intuition for applying gradient updates for arbitrary functions
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Back-Propagation
Described by Rumelhart, Hinton, and Williams in a 1986 paper

Method for efficiently calculating gradients in a multi-layer perceptron

Utilized by Yann LeCun in 90's to train first ConvNet
David
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Hinton
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e.g. x = -2, y = 5, z = -4

What happens to f when we add 2 to z?
z=z+2 causes f=f+(2*3)=f+6

How can we adjust x so that f is -16?
x=x+1 causes f=f+(1*-4)=f-4

-16

-1
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e.g. x = -2, y = 5, z = -4

What happens to f when we add 2 to z?
z=z+2 causes f=f+(2*3)=f+6

How can we adjust x so that f is -16?
x=x+1 causes f=f+(1*-4)=f-4

How can we adjust y so that f is 0?  

0?

?
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e.g. x = -2, y = 5, z = -4

What happens to f when we add 2 to z?
z=z+2 causes f=f+(2*3)=f+6

How can we adjust x so that f is -16?
x=x+1 causes f=f+(1*-4)=f-4

How can we adjust y so that f is 0?
y=y-3 causes f=f+(-3*-4)=f+12
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https://colab.research.google.com/drive/1ll_bdC9of-_NQkW1jb1wcCpSheQr7j0T

https://github.com/ieee8023/NeuralNetwork-Examples/blob/master/mxnet/mxnet-vary-inputs-slideexamples.ipynb

Interactive demo

1. Download IPython notebook from github
2. Install jupyter "pip install jupyter"
3. Run "jupyter notebook"
4. Navigate to mxnet-vary-inputs-slideexamples.ipynb
5. In the "Cell" menu select "Run All"

https://colab.research.google.com/drive/1ll_bdC9of-_NQkW1jb1wcCpSheQr7j0T
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Another example: Logistic (sigmoid) function
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1/+1ex-1* 1/x1+xex-1*x
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e-1  * (-0.53) = -0.20
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[local gradient] x [its gradient] 
1 * 0.2 = 0.2 
1 * 0.2 = 0.2



1.00-.53-.53-.20.20.20

.20

.20

.20



1.00-.53-.53-.20.20.20

.20

.20

.20

[local gradient] x [its gradient] 
x0: 2 * 0.2 = 0.4 
w0: -1 * 0.2 = -0.2
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add: gradient distributor
mul: gradient scalar



add: gradient distributor
mul: gradient scalar



exp: gradient superscalar
max: gradient router
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