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Unconstrained optimization
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Gradient descent in one variable
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Why the negative derivative?
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A one-variable quadratic
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Two convergent step sizes
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When the step is too large
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The exact step-size condition

Intro to Optimization 8



Smoothness in one variable
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Taylor’s theorem gives an upper bound
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Why gradient descent decreases the function
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Squared distance after a gradient step
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Convexity relates values to distance

Intro to Optimization 13



Convex functions: one-step progress
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Convex functions: the last-iterate bound

Intro to Optimization 15



Nonconvex functions: summing the decrease
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Nonconvex functions: a small derivative
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What the two guarantees measure
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Stationary need not mean minimum
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Adding an interval constraint
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Projection onto an interval
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A projected step
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Optimality at the boundary
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Several variables: unconstrained
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Projection in several variables
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Reading
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Conceptual questions
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