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Recap: Support Vector Machines




Recap: The Optimization Problem
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Recap: The Optimization Problem
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Recap: The Dual Problem
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The dual optimization problem
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Recap: The Dual Problem
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The dual optimization problem
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Recap: The DuaI\ProbIemM ,
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The Dual Problem e
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Under certain conditions: d" =p"  Zero-duality Gap (Strong Duality)
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What are the conditions?
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Slater’s Condition
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If slater’s condition holdsﬁc_ﬁgrrd* = p*

e —

The primal optimization problem of SVM satisfies the slater’s condition
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KKT Conditions

Denote the solution to the primal problem as w*, the solution to
the dual problem as a™, f*, then zero duality gap is sufficient
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Supporting Vectors

a g (w*) = 0, i=1,...,k
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Lagrangian for SVM
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he Dual Problem of SVMM
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Inference
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Lt Review of the High-Level Logic
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Not suitable for non-linear
cases (high-dim feature map)
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The Non-Separable Case

Linearly Separable Linearly Non-Separable
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The Non-Separable Case
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You will prove this in your hw

max.. ZO‘Z 2 Z Oy D, (2, m

Dual opt problem

18



Thank You!
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