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Gradient descent and curvature
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Taylor's theorem: second order
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Minimizing the approximation
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Newton's update
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One step for a quadratic
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A nonlinear example
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Newton iterations in the example
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The quadratic approximation
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Newton as a root-finding method
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Quadratic convergence in the example
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Local quadratic convergence
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Analysis: Taylor's theorem
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Analysis: the Newton update

Intro to Optimization 14



Why the starting point must be close
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The starting point matters
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Damped Newton's method
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A descent direction
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Backtracking
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Backtracking in the example
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Several variables: Taylor approximation
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Newton's multivariate update
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A Newton step in two variables
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Newton and gradient descent
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Convergence and computational cost
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Reading and next lecture
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Conceptual questions
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