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Definition
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Examples



Vector Spaces
Span

 The set  is linearly dependent⇔ { v 1, v 2, v 3}



Vector Spaces
Linear Dependence



Vector Spaces
Dimensionality and Basis



Vector Spaces
, the n-Dimensional Euclidean Spaceℝn
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Linearity
Expanding a Linear Map
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Matrices
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Identity Matrix
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Matrix-Vector Product
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Matrix-Matrix Product



Linearity
Matrix Transpose



Linearity
Residual Norm



Linearity
Linear System: A x = b
For example:

⇔

A x b



Linearity
Inverse Matrix
Suppose  is square and  has a solution for all choices of A A x = b b

Then, we can substitute the standard basis  to solve equations of the form :e 1, e 2, . . . , e n A x i = e i
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Nonlinearity: Differential Calculus
Differentiation in One Variable
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Infinitesimal Big-O



Nonlinearity: Differential Calculus
Taylor’s Theorem
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Differentiation in Multiple Variables
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Jacobian



Table of Content

• Vector Spaces


• Linearity


• Nonlinearity: Differential Calculus


