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Functions – Differentiation – Jacobian

Calculus

Example:

Jacobian?
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Gradient Descent Algorithm
Optimization and Gradient Descent - Overview
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Gradient Descent Algorithm
Formulation:



Gradient Descent Algorithm
Algorithm:
Overall:

Pseudo-code:

Convergence and Step size:

Note: Simultaneous update.



Gradient Descent Algorithm
Linear Regression Case:

Gradient Descent:

Note: 

Simultaneous update.



Gradient Descent Algorithm
Linear Regression Case:

Visualization (To be shown in class):

Surface plot Contour plot



Gradient Descent Algorithm
Linear Regression Case:

Note: 

Simultaneous update.

Gradient Descent:



Gradient Descent Algorithm
Notes:

Why?

Stochastic Gradient Descent:



Gradient Descent Algorithm
Stochastic Gradient Descent (SGD) - Rationale:



Gradient Descent Algorithm
Stochastic Gradient Descent (SGD):

Pros:



Gradient Descent Algorithm
SGD for Linear Regression Case:

Iteration Epoch



Gradient Descent Algorithm
Mini-batch Stochastic Gradient Descent (SGD) :

Batch Gradient Descent Stochastic Gradient Descent
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