
Section 8



Admin

• Office Hours: Wednesday 1-2PM!

• Homework 3: March 2nd

• Course and Section Feedback?



Agenda

• Backpropagation (50 min!)
• Questions 1, 2, 3



Backpropagation



Prelude: Chain Rule



A quick, very related aside...

Jacobian Matrices:

• Definition:

• For some intuition think of 𝑓: ℝ𝑛 → ℝ𝑚 as a family of 𝑚 functions that maps the input space 

to the output 𝑓1, … , 𝑓𝑚. The Jacobian matrix is just the transposed gradient of these 

functions.



Chain Rule (1a)

Jacobian Matrix:



Chain Rule (1a)



Chain Rule (1b)

Jacobian Matrix:



Chain Rule (1b)



Back to Backpropagation



Backpropagation – Intuition

• “Backpropagation is the key algorithm that makes training deep model computationally 

tractable” (Calculus on Computational Graphs: Backpropagation -- colah's blog)

https://colah.github.io/posts/2015-08-Backprop/


Backpropagation – Forward Prop.

Stealing from Joe Redmon’s Slides (Graduate Student here!): 03 - Deep Learning: Neural 

Networks in Practice - Google Slides

https://docs.google.com/presentation/d/1TW0oO7msvZqRZEGm7XkPcvr4CCTm8EHotYRm85cn08M/edit#slide=id.p


Backpropagation – Intuition



Backpropagation – Intuition



Backpropagation – Intuition



Backpropagation – Intuition



Backpropagation – Intuition



Backpropagation – Intuition



Backpropagation – Neural Nets (3.1)



Backpropagation – Neural Nets (3.1a)



Backpropagation – Neural Nets (3.1a)



Backpropagation – Neural Nets (3.1b)



Backpropagation – Neural Nets (3.1b)



Backpropagation – Neural Nets (3.1c)



Backpropagation – Neural Nets (3.1c)



Backpropagation – Neural Nets (3.1d)



Backpropagation – Neural Nets (3.1d)



Backpropagation – Weights (3.2)



Backpropagation – Weights (3.2a)



Backpropagation – Weights (3.2a)



Backpropagation – Weights (3.2b)



Backpropagation – Weights (3.2b)



Backpropagation – Weights (3.2c)



Backpropagation – Weights (3.2c)



Backpropagation – Other Ways (3.3)



Backpropagation – Other Ways (3.3a)



Backpropagation – Other Ways (3.3a)



Backpropagation – Other Ways (3.3b)



Backpropagation – Other Ways (3.3b)



Backpropagation – Other Ways (3.3c)



Backpropagation – Other Ways (3.3c)


