Algorithms for Optimal Decisions
Tutorial 5
Questions

Active Set Algorithm

1.
2.
3.

Given an initial feasible point x( identify the set Z,.
Set k = 0.

Solve the following QP problem to obtain dy = & — xy:

1
min alx + 5:5%2;17

st.  Hpz=h.

. If d, = 0 go to step 9.

Determine 7, as:

W — (Vh7, zy)
(Vhi, dy)

| (th, dk) > O}

T, = min{1,
JELk

Set Tyl = T + dek'

I =1goto9.

Zii1. Go to 3.

Compute figy1:

pkrr = —(HyHR) ™ Hila + Qui + Qdy.

(2)

. Add the new constraint determined in (2) to the active set Z, to form



10. Determine the minimum element fiy;, of g1

11. If g < 0 drop the i—th constraint from the active set Z; to obtain
Zii1. Set k=k+1. Go to 3.

12. Otherwise x4 is optimal. Stop.

Comment If a new point Z is feasible for the full set of constraints then
7 = 1 so we do not need to do step 5. We go to step 9 and check whether
there are some constraints that we may drop.

Exercise 1

Solve the following QP using the active set method:

min - f(z) = 22] + 2122 + a3 — 1221 — 102,

st. hi(x) = z1+23—4<0
ho(x) = —x1 <0 (4)
hs(z) = —x9 <O.

Starting point : 0 = (21", z5") = (0,0).

Exercise 2 Solve the following problem by using the active set method and

taking

20 — (x§0)7x§0)’ xéo)) =(0,0,1) as a starting point

min f(z) = x3 + 223 + 323
s.t. T, +To+a3—1>0 (5)

L1, T2, X3 Z 0.



