Quadratic programming (Equality constraint)

min q(x) = EXtQX + c'x

subject to Ax = b.

The first order optimality condition
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Is this big matrix positive definite? Does it have a solution?

» Direct solution (Gauss Elimination) of the above system
= Numerical Linear Algebra

» Reduction of variables using x = x + Zv

» Projected method



Quadratic programming (mixed constraints)

1
min q(x) = EXtQX + c'x
subject to aix = b, i€é,
It > b;, re’l.

The Lagrange function

and active set at x*

Ax*)={ie €| JT|alx" = b;}.

The optimality conditions

X' = b;, Vi e A(x™),
aix* > bj, Vi € T\ A(x"),
AF >0, vie I[)A(x),



Convex QP: Active-set methods

If we know A(x*), then we can solve the equivalent problem

1
min g(x) = EXtQX +c'x subject to ajx = b;, i€ A(xX).

In general we only have a working set W, at xx. We can
search in this subset of active constraints, until some of the
rest constraints become active. Denote p and define

pP=X—Xc, 8k=@x+c

then g(x) = q(x« + p) = 3p'@p + gip + pi- Solving the

subproblem
: 1 t t
min p Gp + gkp
p 2
subject to  aip =0, i € Wy.

Choose a in Xk 1 = Xk + axpk, such that W, changes.



