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KKT recap
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Example 1: a plane and a bound
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f = 3.0

Boundary x = 2

Optimum (2, 0.5)

Equality-only (1, 1)
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Example 1: the KKT equations
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Example 1: solution and certificate
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Example 2: a ball and a bound
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f = 0.5 (lower)

f = 1 (optimal)

Optimum (1, 1)

Target (2, 2)
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Example 2: the KKT equations
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Example 2: active and inactive
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Convex KKT sufficiency
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Step 1: equality at the KKT point
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Step 2: the first inequality
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Step 3: comparison with feasible points
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Strict convexity and uniqueness
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Taylor expansion at a stationary point
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Unconstrained second-order tests
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Constraints remove some directions
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Feasible: f(t, 0)

Infeasible: f(0, t)

Origin
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Tangent directions for equalities
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The Hessian of the Lagrangian
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Curvature on the feasible set
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Second-order conditions: equalities
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Example: minimizing x on a circle
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Minimum: f = -1

Maximum: f = 1

Left tangent

Right tangent
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The two KKT points on the circle
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What changes with inequalities?
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