Sequentielle quadratische Approximation

Evolutionire Algorithmen




Das Problem der Optimierung

min f(x) x o RN

hi(x)=0 i=1,..,m
g] (X) >0 j =1, ..., minequa




Optimierung
definieren

1. Zielfunktionswert
1. Gradient

Gradient neu I

Zielfunktionswert
neu

optimize allocate, ... optimize create, ...
optimize modify, design/bounds/accuracy/
diff—interval/num-iter

control gosub, , FUNCTION, /
control gosub, , GRADIENTS, /

#label MAIN-LOOP

optimize search, reverse, , /
optimize extract, iter-info, , todo goon /

control if, equal, goon 0 END, /

control if, gosub equal, todo -1 FUNCTION, /
control if, gosub equal, todo -1 GRADIENTS, /
control if, equal, 0 0 MAIN-LOOP,/

#label END-MAIN-LOOP




Dateistruktur Beispiel OptimizelD

OptimizelD.s I optimizeNLPQL.s I

OptimizelD optimizeNLPQL
optimizeNLPQL | DefineNLPQLOptimization []
—  FUNCTION ]
function1D1.s I —— GRADIENTS ||
: — FUNCTION
DefineNLPQLOptimization I
ObjectiveFunction I ObjectiveFunction
_| EqualConstFunctl I EqualConstFunctn
. 1 InequalConstFunctn
GRADIENTS
—| InequalConstFunctl I
. I FUNCTION |'|

B B




Testfunktion

Auf dem Grat ist der Gradient

numerisch nicht bestimmbar.

Z(X,y) = ‘ X2 + y‘ + 0.1x

Losungspfad
Anstieg in x- bzw.
y-Richtung
Gradient




Evolutions Algorithmus

Population genetic allocate, ... genetic initialize, ...
initialisieren
control gosub, , evaluateAlINewborns, /

Individuen bewerten I genetic modify, fitness ...
genetic next_generation, ...

Selekti genetic select, ... genetic roulett, ...
— I (genetic modify, elit ...)

| Reproduktlon “ genetic xover, ...

Mutatlon genetic mutate, ...
[
Individuen bewerten I
[

control gosub, , evaluateAlINewborns, /
genetic modify, fitness ...

Individuen ersetzen I genetic modify, Kill ...
Weitere Kommandos
, Abbruch ? genetic statistics, ...
Nein genetic read, ...




Mutation

T
gewinschte Eigenschaften der Zufallsvariable fir die Mutation:
* nicht gleichverteilt « Mutationsschrittweite anpal3bar
* gultiger Bereich
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Mutation truncated normal
e e 6 U

ranvar allocate, replace, 2, /

ranvar create, truncated_normal ,101-11, rvX /
ranvar create, truncated _normal ,201-11, rvY |/
group allocate, replace, 1, /

group create, ranvars, 1 2 rvX rvY, MutationGroup /
ranset allocate, replace, 1, /

ranset create, , 1 MutationGroup , MutationSet /
genetic mutate ,,1.2 MutationSet  stddev_vec ,/




Selektion deterministisch/stochastisch

genetic  select ,sel_ num low _rank , .../ % %%%
genetic select ,sel_ num nosort , .../
ziehen aus einer Urne ohne zuricklegen

355

genetic  roulette ,sel _num nopressure |, ...
ziehen aus einer Urne mit zurGcklegen

genetic  roulette ,sel _numrank linear ...

0,10~
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Rang

Rang Rang

Zeile 1 0,1 0




Crossover Verfahren

genetic xover, multipoint , 1 parents 3, / E E E

VAP, \/
pL X p2X __ pl X

genetic xover, segmented , 1 parents pl p2, / p2 pl

I A
genetic xover, arithmetic , 1 parents .3, / 1




Straffunktion

f(x) wenng(x) =0
< wenn g(x) <0

f(x) =




