
Algorithms for Optimal Decisions

Tutorial 5

Questions

Active Set Algorithm

1. Given an initial feasible point x0 identify the set I0.

2. Set k = 0.

3. Solve the following QP problem to obtain dk = x̄ − xk:

min
x

atx +
1

2
xtQx

s.t. Ht
kx = hk. (1)

4. If dk = 0 go to step 9.

5. Determine τk as:

τk = min
j /∈Ik

{1,
hj − (∇hj , xk)

(∇hj , dk)
| (∇hj , dk) > 0}. (2)

6. Set xk+1 = xk + τkdk.

7. If τk = 1 go to 9.

8. Add the new constraint determined in (2) to the active set Ik to form
Ik+1. Go to 3.

9. Compute µk+1:

µk+1 = −(Ht
kHk)

−1Ht
k[a + Qxk + Qdk]. (3)
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10. Determine the minimum element µmin of µk+1.

11. If µmin < 0 drop the i–th constraint from the active set Ik to obtain
Ik+1. Set k = k + 1. Go to 3.

12. Otherwise xk+1 is optimal. Stop.

Comment If a new point x̄ is feasible for the full set of constraints then
τ = 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
x

f(x) = 2x2
1 + x1x2 + x2

2 − 12x1 − 10x2

s.t. h1(x) = x1 + x2 − 4 ≤ 0

h2(x) = −x1 ≤ 0 (4)

h3(x) = −x2 ≤ 0.

Starting point : x(0) = (x
(0)
1 , x

(0)
2 ) = (0, 0).

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

taking

x(0) = (x
(0)
1 , x

(0)
2 , x

(0)
3 ) = (0, 0, 1) as a starting point

min
x

f(x) = x2
1 + 2x2

2 + 3x2
3

s.t. x1 + x2 + x3 − 1 ≥ 0 (5)

x1, x2, x3 ≥ 0.
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