Keressiik meg az alabbi fliggvény globalis minimumat genetikus algoritmus
hasznalataval az x € [-10,10] intervallumon:

f(x)=x- cos(x)

>> clear all; clc; close all;
>> f=@(x) x.*cos(x)

A fliggvény dbrdzolasa:

>> figure(1); fplot(f,[-10,10])
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> % ga (genetic algorithm) fiiggvény - Global Optimization toolbox kell hozza!

> % ga - Find minimum of function using genetic algorithm

>% [x,FVAL] = ga(fitnessfcn,nvars)

>% [x,FVAL] = ga(fitnessfcn,nvars,A,b,Aeq,beq,LB,UB,nonlcon,options)

> % nvars — fliggetlen vdltozok szama

>% A,b,Aeq,beq — linedris megkdtések paraméterei (egyenlétlenség, egyenlet)

>% LB,UB — alsé, felsé korlat

> % nonlcon — nemlinedris megkotés

> % options — pl. generdciok szama, populacié nagysaga



>> options =
gaoptimset('Generations',100,'PopulationSize',200,'PoplInitRange’,[-10;10],
'Display','iter');

>> tic % idémérés inditasa

>> [x,FVAL] = ga(f,1,[],[],[1,[],-10,10,[],options)

Best Mean Stall
Generation Func—-count £(x) £(x) Generations

1 400 =BT -2.458 0
2 590 =847 -4.563 1
3 T8O oL L 1 -6.288 2
4 a70 —5.477 -7.685 3
o 1160 e it #0T) -8.58 4
& 1350 =847 -8.875 0
7 1540 =B 4R =8 179 1
g 1730 —8.477 -9.285 2
L 1520 ek g T -9.336 3
10 2110 =847 -5.34 4
11 2300 L o 1 -8 453 L
1z 24350 2. 477 -5.476 0
13 2680 ek i £ ) ek i £ ) 1
14 2870 =847 =847 2
15 3060 —B: R —B: R 0
16 3250 =B.477 =B.477 1
17 3440 ek g T ek g T 2
18 3630 =847 =847 3
18 3820 L o 1 L o 1 0
20 4010 2. 477 2. 477 1
21 4200 e i #T e i #T 2
22 4350 =8.477T =8.477T 3
23 4580 —8: T —8: T 0
24 4770 =B 4777 =B 4777 1
25 4960 ek g T ek g T 2
26 5150 =8.477T =8.477T 3
27 5340 e L 1 e L 1 4
28 5530 8. 477 8. 477 5
25 5720 e i #T e i #T g
30 55910 =8.47T =8.47T T



Best Mean Stall

Generation Func—-count fix) fix) Generations
i 6100 -9._.477 -9.477 8
az 6290 -5._477 -8.477 9
33 6480 —S_ 477 —S_ 477 10
34 6670 s i T A e B by 11
35 6860 -9.477 -9.477 1z
36 7050 -8._477 -8.477 13
37 7240 —-9.477 —-9.477 14
38 7430 -9.477 e et 15
a9 TE&20 -9.477 -9.477 1&
40 7810 -5._477 -8.477 17
41 g000 —S_ 477 —S_ 477 18
42 g190 -9.477 e B by 19
43 8380 -9.477 -9.477 20
44 8570 -9._477 -9.477 21
45 8760 -5._.477 -5.477 22
48 8950 -9.477 QAT 23
47 9140 -9.477 -9.477 24
48 9330 -9._.477 -9.477 25
44 G520 -5._.477 -8.477 26
50 9710 -9.477 —9.477 27
51 9300 -9.477 -9.477 28
g2 10090 -9._477 -9.477 29
53 10280 -5._.477 -5.477 30
54 10470 e B QAT 31
55 10660 -9.477 -9.477 32
SE 10850 -9.477 -8.477 a3

Optimization terminated: average change in the fitness value less than options.FunctionTolerance.

Futtassuk le tobbszor az algoritmust! Latni fogjuk, hogy a megoldas minden
alkalommal kicsit mas lesz, de nagysagrendileg nem valtozik. Megprdébalhatjuk
valtoztatni a populdcio szamot, vagy az egymast kovet6 generacidk szamat.



