Solving convex programs

o Linear programs: siwsley, siymdet ellipoid sty

o General CP: simles s\ yrdiet, cllipord, Tnbeiv gt

 Interesting special cases: QP, SOCP,
SDP
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Separation oracle: QPs

* min q(x) stAx=Db, x=0
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Separation oracle: SOCPs

« SOC constraint: |[[Ax + b|| = c'x + d
e Given X, that falls:
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Separation oracle: SDPs

+ SDP constraint: 5o
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Convex duality

e Several new types of duality
— convex cones
— convex sets
— convex functions
— convex programs

e Generalize LP/QP duality
» Generalize norm duality (e.g., L, v. L)



Cone duality

e Cone K (not necessarily convex) _—, .
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2 Examples of dual cones /<
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. Is self-dual
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Ex: Euclidean distance matrices
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Properties of dual cones

e K*|s closed and convex
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Properties of dual cones

e K, S K, = Ky < K*

° K12 K2 KZ*Z Kl*
e If K,, K, are closed and convex:
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