Mathematics for AI

Lecture 19

Second Derivatives, Multilinear maps and Tensors, the Hessian Matrix,
Quadratic Functions, Quadratic Approximation, Taylor Series




Second derivative in multivariable functions
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Second derivative in multivariable functions
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Bilinear maps
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Tensors of order 1 and 2
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Trilinear functions, tensors of order 3
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Multilinear functions, tensors of order p
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The Hessian Matrix
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The Hessian Matrix
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The Hessian Matrix




The Hessian Matrix



https://en.wikipedia.org/wiki/Hessian_matrix

The Hessian Matrix
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Directional Curvature
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Calculating Hessian
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Quadratic forms and Quadratic functions
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Quadratic forms and Quadratic functions
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Linear vs Quadratic Approximation
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Taylor Series




Exercise: Calculate Hessian
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Exercise: Calculate Hessian

Calculate Hessian for

f(x) = xTxx"Ax



