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Last Time Computation graphs comprise

layers to form Networks
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Today How to adjust parameters in
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Define differentiable

Use Tw L to find in via SGD

Problem Finding I
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is painful
to do manually for big models

Solution Use The Computation graph
to auto diff via backprop

Warm up logistic regression
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What about Multiple paths
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The Trouble Is That Summing
over all paths doesn't scale

Backprop computes one quantity
Per node which we can re use

Let zleftlright be pre activation output

at layer l So hleftlrightsigmaleftzleftlrightright
Define Node Error

How do The

Pre activation

OUTPUTS affect
The loss
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Then
Incoming
node error
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So in vector form

deltaleftlrightWleftl1rightTSleftl1rightodotsigmaleftZleftlrightright
Hadamard
Product

Let's work Through an example
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Push backwards We will get

deltahleftbeginmatrixs1s2endmatrixrightleftbeginmatrixssendmatrixright beginmatrixW1left2rightsigmaleftz1rightcdotW2left2rightsigmaleftz2rightendmatrix

nablaWleft1rightLleftbeginmatrixs1s2endmatrixrightotimesleftx1x2x3right
leftbeginmatrixdelta1x1delta1x2delta1x3delta2x1delta2x2delta2x3endmatrixrightleftbeginmatrixdelta1overrightarrowxdelta2overrightarrowxendmatrixright

Now

Connection from X To h2
delta2 is incoming error There



Some more examples good quiz prep
A Shared Weight
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A skip connection
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