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Outline

2

Linear	Algebra	Review


Probability	Review



Outline
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Linear	Algebra	Review

Probability	Review



Basic	Notation
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Identity	Matrix
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Diagonal	Matrix

6



Vector-Vector	Product
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Matrix-Vector	Product
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Matrix-Vector	Product
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Matrix-Vector	Product



Linear	Transformation

11

https://www.youtube.com/watch?v=kYB8IZa5AuE


Matrix-Matrix	Multiplication
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Matrix-Matrix	Multiplication
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Matrix-Matrix	Multiplication
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Matrix-Matrix	Multiplication
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Matrix-Matrix	Multiplication
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The	Transpose

17



Trace
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Norms
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Norms
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Norms
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Linear	Independence
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Linear	Independence
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Rank	of	a	Matrix
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Properties	of	Rank
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The	Inverse	of	a	Square	Matrix
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Orthogonal	Matrices
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Span	and	Projection
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Range
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Null	Space
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Determinant
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Determinant:	Example
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The	Determinant
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The	Determinant
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The	Determinant:	Properties
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The	Determinant:	Properties
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Eigenvalues	and	Eigenvectors
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Gradient	over	Matrix
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Gradient	over	Vector
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The	Hessian
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Gradients	of	Linear	Functions
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Common	Gradient	Formula
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Least	Squares
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Outline

44

Linear	Algebra	Review

Probability	Review



Basic	Concepts
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Conditional	Probability	and	Bayes’	Rule
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Law	of	Total	Probability
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Chain	Rule
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Independence
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Random	Variable
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Probability	Mass	Function	(PMF)
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Cumulative	Distribution	Function	(CDF)
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Probability	Density	Function	(PDF)
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Expectation
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Conditional	Expectation
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Properties	of	Expectation
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Example
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Variance
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Example	Distributions
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Joint	and	Marginal	Distributions
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Joint	and	Marginal	Distributions
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Expectation	for	multiple	random	variables
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Covariance
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Variance	of	two	variables
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Conditional	distributions	for	RVs
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Bayes’	Rule	for	RVs
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Random	Vectors
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Covariance	Matrices
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Multivariate	Gaussian
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MV	Gaussian	Visualization
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MV	Gaussian	Visualization
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MV	Gaussian	Visualization
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MV	Gaussian	Visualization
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The	purpose	of	computation	is	
insight,	not	numbers.

-	Richard	Hamming
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https://www.youtube.com/@3blue1brown/courses



Thank	You!

Questions?
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