Problem statement
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* Quadratic constraints make problem
harder -- no longer called a QP!
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8\ o0 How hard are QPs?
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« QP is NP-hard (in fact, NP-complete)

Convex QPs
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« Or -ve semidefinite for maximization
+ Convex QP is about as hard as LP (poly-time,

but very flexible)



Sketching convex QPs Mgtchlng ellipses °
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* In y-space, circles around A-'c
* In x-space: images of circles under A



Sketching example
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Euclidean projection

* Find point closest

Quadratic program examples to (3, 3, 3)in
octahedron
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RObuﬁt (Huber) regression
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* Problem: Q\
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min 2 Walyi - m) LASSO

R __q_,t,\ x 2a ¥, * “Least Absolute Shrinkage & Selection
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Why would LASSO wor

* Imagine
constraining ||w||,

* Pretend quadratic
is near-spherical

LASSO as QP

» Just like absolute value LP
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Support vector machines. D \34 Maximizing margin
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