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Approximations and their errors
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Taylor’s theorem: first order (1D)
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First-order error: a bound
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First order: exponential example
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Taylor’s theorem: second order (1D)
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Second-order error: a bound
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Second order: exponential example
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Comparing the exponential approximations
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Smaller steps, smaller errors
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Gradient descent: one variable
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Vectors, gradients, and step size

Intro to Optimization 12



Taylor’s theorem: first order (nD)
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First order: a two-variable example
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The Hessian matrix
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Reading the quadratic term
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Taylor’s theorem: second order (nD)
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Second order: the two-variable example
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A coupled three-variable example
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The Hessian in three variables
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Taylor approximations in three variables
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The exact errors in three variables
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A numerical three-variable step
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Halving the three-variable step
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Gradient descent: several variables
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Taylor’s theorem: summary
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Next: linear optimization
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Questions to check understanding
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