Project 5: Global Sequential Quadratic

Programming Method

May 31, 2013

General description of the algorithm

Objective

Assigned to: Flavio Finger, Jonas Gros, Evanthia Kazagli

Find the local minimum of the non-linear optimization problem:

such that h(z) = 0.

Input

Function f: R"™ — R, two-times differentiable
Gradient Vf: R" - R"

Hessian V2f : R" — R

Function h : R™ — R™, two-times differentiable

Gradient Vh : R™ — R™*™

Hessian V2h; : R" — R™ " for every constraint i = 1,...

Parameter 0 < f; < 1
Parameter ¢ > 0
Initial solution (zg, Ao)

Precision e e R, ¢ > 0

Initialization
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Iterations
1. Compute VZ, L(zg, A\p) = V2 f(z) + Yoiey (M) V2 ()

2. Find a positive-definite approximation Hy of V2, L(xy, \;) by using the
modified Cholesky factorization

3. Find d,, dy by solving the following quadratic problem
1
min Vf(xp)'d+ ngVizL(xk, A )d

sit. Vh(zg)Td+ h(zy) =0
by using the analytic solution,
dy = H™(h(zy) = Vh(azn) Vi Lz, A) ™V f (1))
with H = Vh(zy)"V2, Lzg, Ae) = Vh(zg)
dy = =V2, L(x, )~ (Vh(zr)dx + V f ()

4t =ldile +©
5. Update the penalty parameter:
(a) if ¢p > 1.1cT, then cpq1 = 3(ck + ¢T);
(b) if ¢t < ¢ < 1.1¢T, then cpiq = cg;
(c) if ey < ¢, then cpi1 = max{1.5cg,c™}.
6. Compute ¢, (xx, dy) = V f ()" dy — cil|h(w)|1
(a) i=0,a0=1;

(b) until ¢, (xx + aidy) < b¢, (zk) + aiﬁlqb;k (g, dz), Set @ip1 = /2
and i =1+ 1;

(¢) a=aq.
7. Tl = Tg + ady
8. i1 = dy
9. k=k+1

Stopping criterion
IVL(zg, ARl < €



Algorithm testing & analysis

The sutdents will implement and apply the above algorithm to the following
problem:

10 10

min (et - (Y o)
x i=1 k=1

el + 2e%2 4 2e"3 4 %6 + %10 =2
et +2e" + %0 e =1
€™ 4 e + €7 + 2e™ 4 710 =1

—-100 < x; <100,Vi=1,...,10
with

cp =—6.089 co=-17.164 c3=—-34.054 c4=—-5914 c5=-24.721
cg =—14.986 cy=-241 «cg=—-10.708 c9g=—26.662 cj9=—22.179

Suggested starting point: xzo = [-2.3,—-2.3,..., —2.3].

Note that the students need to transform the above problem to the required
format, i.e., mingern f(z) s.t., h(z) = 0. It is encouraged that the students to
change the value of 8; (e.g., 81 = 0.2,0.4,0.6,0.8) and analyze its impact on
the algorithm.



