Bolum 8

Sinirsiz Cok Degiskenli Optimizasyon



Gradient and conjugate direction
methods

Newton’s method

Quasi-Newton methods



Gradient yontemi

(1) Hesapla §k
(2) f(x ) i azaltacak yonde hesap uzunlugunu seg

k+1 k k k k
X =X 4+asS =X +AX

DiK inis yontemi
arama yonu

s =-Vf(x")

Yontem durdurulur. Herhangi bir sabit noktada
Vi(x)=0



ﬂ()_(*) Hessien matrisin positif tanimli olmasi
o gerekir x minimum ise

Hesap uzunlugu (artirim)

04
 analitik
« sayisal



Analatik hesaplama :

o (X + as)

-0=v/f(x

¢ icin ¢oziim;

Kk

X

Sk



Sayisal Hesaplama
a(a=1)yada o (a=1, 2, 72, v.b) devam et

IQ

(1) quadratic, cubic interpolasyon kullan
(2) (Golden Search)

(3) Newton, Secant, Quasi-Newton

(4) Random

(5) Analytical optimization

(1), (3), (5) tercih edilir.



Durdurma kriteri

FEO S £ >0
f(x") " kullan f(xF)— f(x) <e,

(1)

disinda x"—0

e

(2)

=1
kullan: v —x*| <€,

(3) Vf(xk) <E&5; ve

<€,
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Fonksiyonunun kontur grafigi

\'



function f=fun208 (x) ;
f=4*x (1) . "2+x(2) .72~
2*x (1) *x(2) ;

end
>> x0=[0 O],
>> x=fminunc('fun208',x0)

X =

O O
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We minimize the function

fix) = 4-‘% + I% - 2x) X,

saningat X’ = [1 1]

p —2x;
)= [iz “1”1]

witha = 1,

=Ll -
fad|bed THl=—

Ax" = —H ' Vf(x") = -[

hence,

x! =x* =x"+ Ax* =[:]+[i:]=[g:l
fix*)=0 .

Instead of taking the inverse of H, we can solve Equation (6.15)
8 —2 ﬂ.x',’] _ _[ﬁ]
-2 2] Ax3 0

Edgar T.F., Himmelblau D.M.,. Lasdon L.S. Optimization of
chemical processes New York: McGraw-Hill, 2001
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Edgar T.F., Himmelblau D.M.,. Lasdon L.S. Optimization of

chemical processes New York: McGraw-Hill, 2001



f=100* (x

(2)—=X (1) 72)

A2 (1= (1))« ™2;

Number
of function 3f(x) (x)
Iteration calls f(x) X, X, ax, ax,
0 1 242 -32 1.0 -215.6 -88.00
1 4 4377945  —1.050203 1.061141 -21.65 ~8.357
5 14 3.165142  —0.777190 0.612232 - 1.002 ~1.6415
10 28 1.247687 —0.079213 —0.025322 -3.071 -5.761
15 4] 0.556612 0.254058 0.063189 -1.354 -0.271
20 57 0.147607 0.647165 0.403619 3.230 —-3.040
25 69 0.024667 0.843083 0.710119 -0.0881 ~0.1339
30 80 0.0000628 0.995000 0.989410 0.2348 -0.1230
35 %0 1.617 X 107" 1.000000 1.000000 —1.60x10"% -3.12x10°*

Edgar T.F., Himmelblau D.M.,. Lasdon L.S. Optimization of chemical processes New York:

McGraw-Hill, 2001
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v=100*(y-x."2)."2+(1-X)."2;

Rosenbrocks Function
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function f=fun208 (x) ;
f=100* (x(2)-x(1) .7"2) .72+ (1-x (1))

end

>> x0=[0 0],
>> x=fminunc('fun208',x0)

X =

1.0000 1.0000

N2
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