TEPUS sJEP PRQJECT 112-19

1. Introducere

Acest program a fost dezloltat in cadrul Proiectului TEMPUS SIEP 112-19 la INPG-
LEPMI Grenoble — Franta, de catre Cezar Catrinescu - asistent universitar la Universitatea
Tehnica"Gh. Asachi” les.

Aplicatia se adreseaza sudentilor de la colegiile s facultetile de inginerie chimica in d
caror programa de invatamant figureaza o disciplina de optimizari in industria chimica.

~n rezolvarea problemelor de optimizare a diversalor procese din chimie, se realizeaza,
in primul rand, 0 modelare matematica a procesului care care are ca rezultat obtinerea une
functie scop (care va descrie acel proces). Functia scop este dependenta de un numar de
parametri care pot fi modificati 9 acaror variate vainfluenta performantele acelui proces . ~ntr-o
a doua etapa se redizeaza 0 optimizare a acestel functii scop, cand se gasesc valorile optime ae
parametrilor ce influenteaza procesul. Rezolvarea acestel ultime etgpe conditue obiectivul
gplicatie dezvoltate sub MATLAB.

Adfel, obiectivul a fost de a dezvolta aplicatii sub MATLAB privind metode de
optimizare in spatiul Rn pentru identificarea parametrica a model €or.

Cerinte:

Hard : procesor 386 si coprocesor 387 ; 15 Mo spatiu liber pe hard, 4 Mo RAM.
Soft :

WINDOWS 3.0 saul 0 versiune superioara

MATAB versunea 4.0 sau 0 versiune superioara.
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2. Baze teoretice

Optimizarea unel functii inseamna a gad intr-0 problema sau intr-o Stuatie de decizie
solutia care, dintr-un anumit punct de vedere prestabilit, este cea mai buna dintre toate solutiile
posibile. Optimizarea conduce la determinarea unei Sari specide a sistemului, care este ceamal
favorabila dintr-un anumit punct de vedere. Astfel optimizareaune probleme fara constrangeri se
reduce laagas maximul sau minimul unel functii de n variabile.

Dintre gplicatiile tipice de optimizarii citam:

- proiectarea ung inddatii, a une linii tehnologice etc, adtfd incat beneficiul sa fie maxim,
inveditia safe minima, randamentul in produsfina safie maxim;

-stabilirea vaorilor parametrilor tehnologici a unel inddatii exisente agifel incat beneficiul safie
maxim, saul randamentul safie maxim etc

-planificarea optima a experimentelor necesare pentru modelarea empirica a unui proces sau

gadreaexperimentaaaoptimului etc

Cladificarea metoddor de cautare directa a optimului unel functii scop de n varigbile de
decizie se poate face astfd:
1. Metode empirice, care nu implicadecat cunoasterea functiel scop
2. Metode de gradient care implicas cunoasterea tuturor derivatelor partiale de ordin |
3. Metode de tip Newton care implica, pe langa cunoasterea functiel scop, S a derivatelor
patidedeordinl g 11.
4. Metode geometrice (metoda Nelder s Mead)

De comun acord am des urmatoarele metode de optimizare:
1. Metoda gradientului conjugat — tip Newton
2. Metoda Hooke s Jeeves — metoda euristica
3. Metoda Nedler s Mead — metoda geometrica
4. Medoda Newton generalizata— tip Newton
5. Metoda gradientului —tip gradient
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M etoda Hooke-Jeeves

Metoda foloseste @ principiu de cautare testarea dupa directii pardele cu axele de

coordonate s deplasarea (intr-un sens ce vafi prezentat mai jos).

Testarea

Se pleaca de la un punct initia arbitrar 9 se testeaza numa vaoarea functie scop pe
directii paralele cu axele de coordonateiar deplasarile se fac in ambele sensuri cu un pas fix care
poate fi acelad sau diferit pentru fiecare axa de coordonate.

Primul punct in care se redlizeaza un succes este luat ca noua baza temporara. Odata
inchelata acesta explorare pe toate directiile paralele cu axele de coordonate se face 0 miscare

cu un pas diferit, dupa cum se va descrie in continuare.

Deplasarea

Avand doua baze succesive xk.1 9 Xk deplasarea se face conform formulei:
X=X+ (X Xeq) = 2% - Xy
Plecand de la acest punct se reincepe o testare locda. Daca la terminarea acestel faze am mai
diminuat y atunci punctul obtinut este noua baza »+1.~N caz contrar ne reintoarcem la X s

facem o nouatestare cu un pas redus lajumatate.

Metodele detip gradient

Sunt metode de cautare numerica a optimului care folosesc pentru determinarea acestuia
atat vaorile fonctiel scop cat 9 de derivatel @ partide de ordinul | in diverse puncte. Denumirea
provine din faptul ca ansamblul derivaidor partide de ordinul | de une functii de ma multe
variabile evduate intr-un punct se ma numeste gradientul functie in punctul respectiv.

Gradientul are urmatoarele proprietati esentiae :

1. esteunvector S deci defineste o directie ;



TEPUS sJEP PRQJECT 112-19

2. gradientul intr-un punct X este normd la conturul lui Y (X)
3. directiagradientului corespunde directiei de ceamai rapida cresterealui Y (X) iar —grad
Y (X) aratadirectiacele mai rapide descresteri.

~N baza acestel proprietati directiagradientului gpare cacd ma eficient drum de urmat
pentru gasirea extremului enel functii. Directia gradientului este insa o proprietate locala, ea
variind in genera de la punct la punct, asaincat inaintarea spre optim pe directia gradientului ar
trebui sareprezinte riguros o succesiune de deplasari infinitezimale pe o curba. Metodele de
gradient se limiteaza la urmarireama mult sau ma putin Sransa a acestel curbe prin deplasari
rectilinii gpre aatinge optimul printr-un numar cat mai redus de pas.

Foarte importanta este a egerea pasului cu care se face deplasarea de la un punct la cel

urmator. Se poate proceda in doua moduri :

1. sedege pentru pas o vaoareafixasau variabila, eventua delaun punct ladtul ;

2. Secaculeaza vaoarea pasului, adica acea val oare a acestuia care da ceama micavaoare a
functiel pe directia gradientuluiin punctul respectiv. Aceasta se redlizeaza printr-o metoda de
optimizare unidimensondain care variabila optimizata este chiar vaoarea pasului.

Odata cdculate vaorile gradientului in punctul respectiv 9 apasului se trece la punctul urmator

din traseul sore minim conform formule :

k+l — Kk k k
X=X +s¢* grad,

x, x**unde sunt vectori in spatiul Rn ;

k . ,
S —reprezintapasul ;
grad® reprezintagradientul in punctul x
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v(x)
(%)
v(x)
(x)

grad y(x) =|

fy(x)

(%) x=gh

Metodele de gradient duc in generd la oscilatii de traiectoriel in cazul in care functia scop
prezinta «val » sau «dedluri » , deoarece directiile succesive de ceamal abrupta coborare pot
sanu treaca prin punctul optim.

~n schimb ee sunt eficiente daca functia scop are curbe de contur circulare . Evident, daca
Suprafata de raspuns are curbe de cuntur perfect circulare, optimul se ainge printr-o singura

iteratie,

Metode detip Newton

Sunt metodele care implica pentru cautarea optimului atat cunoasterea vaorilor functiel

scopcat 9 atuturor derivatelor @ partide de ordin | g 11 in diverse puncte.

Sk+l

Metoda pleaca de lafaptul cavaoareafnctie intr-un punct X™ ~ poate fi determinatacu o

aproximatie satisfacatoare prin dezvoltare in serie Taylor afunctie scop y(X) inpunctul X, Se

obtine urmatoarea gproximare patratica:

incare:

SO0 = g k#D) _ (k)
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Ty Ty 1%y
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este Smbolul méatricel Hessiene afunctiei scop in punctul X .
Vom avea deci :

gk = g _ [H ()—((k))]'l * grad y(x®)
2y 0

gk = () _ e X =z
%y 0
gﬂxz BZ:R“‘)

Metode geometrice (Nelder s Mead)

Aceste metode tind sa elimine dezavantgjele metodelor univariante. ~n esenta, gpar doua
tipuri de modificari fata de metodele univariante:

- in loc de cautare pe directii fixe se cauta pe directiile care dau cele mai bune rezultate;
- inloc sa se mearga pe o directie panala suboptim se merge cu un pas fix.

Metoda Nelder S Mead ia ca baza de pornire o figura geometrica regulata, numita
simplex , definitain spatiul n- dimensond ca o figura geometrica cu (n+1) varfuri, disanta dintre
doua varfuri oarecare fiind aceess.

~n goatiul tridimensonal Smplexul este un tetraedru, iar in cd bidimengond un triunchi
echilaterd. ~n acest ultim caz, se dege un triunghi echilaterd cu laturaa, de obical cu unul dintre
varfuri in origine, 9 se cdculeaza vaorile functiel scop in varfuri. Varful care darezultatul cd mai
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nefavorabil este diminat 9 se cauta un nou varf prin trel operdii principale : reflexie, contractie
S expansiune. Se evalueaza vaoarea functiel scop in acest nou punct S se dimina valoarea cea
mai reasam.d.
Fie PO, P1, ... Pn cden+1 puncte in spatiul n-dimensiona care definesc Smplexul. Notam
yi cavdoareafunctig in punctul A;
yMax=max(yi) ;
ymiremin(yi)
P cacentroidul punctelor cui t h;
<PiF> digantadintre P 9 Pj
Reflexia lui Pmax, notata P* este definita de redletia :
P*=(1-a)P-a Pmax

unde a este 0 congtanta pozitiva, numita coeficient de reflexie.
Daca y* ede cavdoare intre yi 9 ymax Pmin este inlocuit de P*, obtinandu-se astfel un nou
Smplex.

Dacay* <ymin, i.e prin reflexie s-aobtinut un punct mai mic decat minimul, se vaface o
expansiune spre P**, conform relaiei:

P**=gP*+(1-g)P.
g este numit coeficient de expansiune. Daca y** <yminse inlocuieste Pmax cu P** 9 se continua
procesul; daca insa y**>ymin avem 0 expansune ratata S inlocuim Pmin cu P+, gpoi se
reincepe procesul. Daca prin reflexia lui P in P*gasim ca y*>yi pentru toti M, vom alege ca
nou punct ori Pmax ori P*, 9 anume pe cel care davadoarealui y ceama mica, gpoi vom forma
prin contractie:
P * = Pmax+(1-b)P.

Coeficientul de contractie b este pozitiv subunitar.
Vom accepta P** in locul lui Pmax 9 vom continua exceptie face dtudatia in care
y**>min(ymax,y*), i.e punctul rezultat prin contractie ete ma rau decat ced ma bun dintre
Pmax 9 P*. ~n cazul une adtfe de Stuatii vom inlocui toti A cu (Ai+Pmin)/2 9 vom porni din

nou procesul.
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3. Mod de lucru

1. In fereastra de comenzi MATLAB dati comanda ™ optim” pentru a lansa aplicatia Aceasta
operatie va deschide o fereastra grafica cu cinci butoane - fiecare corespunzatoare unel metode
de optimizare ( vezi figural)
2. Alegeti metoda de optimizarea prin gpasarea butonului corespunzator> Aceadta actiune va
deschide o noaua fereadtrain care puteti introduce vaorile pentru :

- punctul initid din care incepe cautarea minimului

- eroarea maxima a metodel

- numeefisgerului functie de optimizat

- limitele intervaldlor de reprezentare grafica
Utilizatorul poate introduce o functie care se afla in coponenta programului Sau poate crea 0
functie - obiecti proprie. In acest caz utilizatorul vatrebui sascrie functiaintr-un fiser savat ca™

nume_functiem". Sa presupunem ca se doreste optimizarea functie :

f (x) =100* (x2 - ><f)2 +(1- x )

Fiserul matlab va avea formaurmatoare

function svauet=f(x)
value = 100* (x(2)-x(1)a2)a2 +(1-x(1))a2

Acest fiser trebuie sdvat ca” nume functiem " in acedlas director cas programul.

3. Apasati butonul "Start” pentru a lansa gplicatia. Vdorile cdculate vor fi afisate in aceees
fereastra grefica

In plus medoda Nedler s Mead afiseazatipul de operatie efectuat .
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4. Exenpl e

Exemplull

Sa s daeermine minimul functig

f(X)= (% +% +4) +(x, - 2%, +1)°

1. Selanseaza programul Matlab

2. Secreazaun fider testl.m cu urmatorul continut:

functionsva uet=test1(xx)
vaue=(xx(1)+xx(2)+4)a2+(xx(1)-2* xx(2)+1)az;
~n fereastra de comenzi a programului se da comanda optim care valansa programul de
optimizare.
Se dege metoda de optimizare dorita. Vom aege pe rand fiecare metoda.
4.1 Metoda gradientilor conjugeti

Seintroduc :

vaorile punctului de plecare: x19 X2 ;

eroareamaximaadmisa: err

Numele fiserului in care s-a scrisfunctia : Fonction (in cazul nogiru test1)

Vdorile minime (x1min, repectiv x2m) 9 maxime(x1M respecti x2M) pentru reprezentarile
grefice

Se gpasa butonul start 9 se va obtine urmatoareaimagine. (figural).
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I_.IFigure Mo. 2: Gradientz Conjugués
Eile Edit ‘window Help

I 0 I G
I 0 I )
=
o

= =

Figura 1. Metoda gradientului conjugat

- reprezentarea 3D afunctid inintervalul des:

- reprezentarea contur cu traseul spre punctul minim :

Vor fi efisste 9 vaorile variabildor pentru care functia prezinta minim precum s timpul de caleul.

Metoda lui Newton generdizata

Procedand asemanator se vor obtine urmatoarele rezultate, conform figurii 2.
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|_.|Figure Mo. 3: Hewlon généralizée

File Edit ‘Window Help

Focion I

I

Figura 2. Metoda Newton generdizata
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Metoda Nelder s
Mead

- ]Figure Ho. 2- Nedler-Mead

File Edt indow Help

)

Figura 3. Metoda Nelder s Mead

Metoda Hooke s Jeeves
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|_.|Figure Mo. 2: Hooke et Jeeves

File Edit “Window Help
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Figura4. Metoda Hooke Jeeves

Metoda gradientul ui
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|_.|Figure Mo. 2: Méthode du gradient

File Edit “Window Help

Forin [

I
=

Figura 5. Metoda gradientul ui

~n functie de abilitatea de agas minimul s de timpul de cacul se poae evaua eficienta fiecare
metode.

5. Intretinerea sursdor

Programul utilizeaza urmatoarde fisere:

gc.m, hj.m, nm.m, nr.m, sd.m;

gcl.m, hjl.m, nm1.m, nrl.m, sdl.m;

grge.m, grhj.m, grnm.m, grnr.m, grsd.m;

gradient.m, hessan.m, ini_brac.m, gssm, opt_|_sm, ch.m, Ifitm
testl.m, test2.m, test3.m

Fiecare dintre metode se bazeaza pe o structura compusa din cd putin trei fisere;

1. figrul care contine dgoritmul matematic
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2. fiserul care creaza interfata grafica
3. fisgerul care citeste interactiv datele introduse de utilizator, lanseaza programul primcipa s

dfiscazarezultade

Atunci cand gradientul S hesanul sunt necesari acestia sunt calculati numeric defiserde
functie: " gradient " 9 " hessan.m . Aceste functii pot fi utilizete 9 separat ( vezi help-ul pentru
fiecare dintre €). Dupagasirea directiel de cautare - pecifice fiecarel metode - programul
gaseste pasul optim de deplasare utilizand metoda sectiunii de aur. Functia™ opt | sm" gaseste
pasul optim prin creerea unui intervd initid - in care se gaseste va oarea optima a pasului de
cautare ("ini-bracm ™) - 9 gpoi prin aplicareametodel ' sectiunii de aur ' se calculeaza pasul
optim de deplasare gore vaoarea minima afunctie sudiate.

In plus medoda lui Nedler 5§ Mead afiseaza g tipul de operatiune efectat ( vezi modul de
utilizare).

Figerul " Idfitm ' gaseste coeficientii une functii polinomiae de doua variabile prin
metoda celor mai mici patrate. Aceasta gplicatie nu are o interfata grafica ci afiseaza rezultatele -
respectiv vaorile coeficientilor - intr-o forma matricesla

Fiecare dintre metode se aflaintr-un fiser separat 9 poate fi utlilizata intr-o manieramai
generda pentru functii cu mai multe variabile. In acest caz programul nu poate avea o interfata
graficaci afiseaza doar vaorile parametrilor pentru care functia gudiata are vaoarea minima,
timpul de cacul precum s vadoareafunctid in punctee caculate.

Procedura generda, comuna acestor metode este urmatoarea:

1. Se dege un punct de plecare (dart), respectiv un set de valori e variabildor de decizie

2. Se cdculeaza vaorea functiel scop in punctul de plecare

3. Sedege prin una dintre metodel e de cautare directa, respectiv dupa o schema sau un ciclu de
iteratii, un d doilea punct de cautare.

4. Se cdculeaza va oarea functiel scop in acest nou punct

5. Se compara cele doua vaori de functiel scop. Daca ultimul punct este mai bun decat primul
Seiaacestacanou punct de plecare s se continuacamal sus.

6. Cdculul se opreste de regula, atunci cand diferenta dintre vaoarile functiel scop in doua

puncte succesive de cautare este mai mica decat o valoare prestabilita
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Conform dgoritmului prezentat se vede ca metoddle diferaintre e numa prin pasul 3.
Ma exact ee se deosebesc prin degereadirectiel de cautare, adica adrumului pe care de merge
de la un punct vechi la unul nou, s prin disanta dintre punctul vechi s cd nou pe directia de

cautare.

Lidting comentat

** Fidere generder*

** optim.m**

h=figure('Name','Méthodes de optimisation’,'color',90.5 .5 .5t);
hpb1=uicontrol ("Styl€, Pushbutton','String', Gradients conjugues,'Units,...
'normalized’,'Position’,s.1 .7 .7 .09t,'Callback’,'grgc);

hpb2=uicontrol ("Styl€,'Pushbutton’,'String','Newton généralisée,'Units,...
'normalized’,'Position’,s.1 .6 .7 .09t,'Cd lback’,'grnr");

hpb3=uicontrol ('Styl€','Pushbutton’,'String’, Nedler et Mead','Units,...
'normalized,'Position’,s.1 .5 .7 .09t,'Callback’,'grnm);

hpb4=uicontrol ('Styl€,'Pushbutton’,'String’,'Hooke et Jeeves,'Units,...
'normalized,'Position’,s.1 .4 .7 .09t,'Callback’,'grh");

hpb5=uicontrol ('Styl€,'Pushbutton’, String’, M éthode du gradient’,'Units,...
'normalized’,'Position’,s.1 .3 .7 .09t,'Callback’,'grsd);

htxt=uicontrol (‘'Style, Text','FontSiz€,25,'String’, TEMPUS sJEP 11219','Units,...
'‘normalized’,'Position’,s.1 .83 .7 .09%t);

Y%text(.1,.1,'FontSize',30,'String’, TEMPUS sJEP 11219

**gradient**
functionsgradt=gradient(fun,x0,err)
N=length(x0);
var=zeros(size(x0));

grad=x0’

for i=L:N,

var(i)=er,;
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avant=fevd (fun,xO-var);

gores=feva (fun xC+var);

grad(i)=(apres-avant)/(2* err);

var(i)=0;

end;

** hesg gt *

functionshest=hessan(fun,x0,err)

N=length(x0);

var=zerog(9ze(x0));

hes=zerog(length(x0) length(x0));

for i=LN,

va(i)=er,

avant=gradient(fun,x0-var,err);
apres=gradient(fun,xC+var,err);
hes(:,i)=(apres-avant)/(2* exr);

var(i)=0;

%hess=shes(1),hes(2)t;

end;

** ges M *
functionsaphat=gss(fun,v_x,v_d,init_ajinit_b,er)
next_length=0.618034* (init_b-init_a);
xx=init_b-next_length; f xx=fevd (fun,v_x+xx*v_d);
yy=init_a+next_length; f_yy=fevd(funyv_x+yy*v_d);
err=0.618034*err;

while next_length>err,
next_length=next_length*0.618034;

if f xx<f yy

init_b=yy;

yy=xx; f_yy=f_xx;

xx=init_b-next_length; f xx=feva(fun,v_x+xx*v_d);

dse
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init_a=xx;
xx=yy; fxx=f_yy;
yy=init_a+next_length; f_yy=fevd(funyv_x+yy*v_d);
end;
end;
if f oof yy
fxx=f_yy; xx=yy;
end;
apha=(xx+yy)/2;
f dpha=fevd(fun,v_x+apha*v_d);
if f_apha>f_xx
apha=xx;
end;
**ini_brac.m**
functionspr,sec trt=ini_brac(fun,v_x,v_d,er)
alpha ka=0;
alpha k=0;
f dpha ke=fevd(funyv_x);
f dpha k=f alpha ka+ 1,
sep length=err;
whilef_dpha ka<f dpha k,
apha k=apha ka;
f apha k=f_apha ka;
step_length=2"step_length;
apha ka=adpha k+step length;
f adpha ka=feva(fun,v_x+apha ka*v_d);
end;
apha try=(apha k+apha ka)/2;
f dpha try=fevd(fun,v_x+dpha try*v_d);
if f dpha try>f dpha k,
pr=apha k - step_length/2;
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sec=dpha k;

tr=alpha_try;

dse

pr=alpha_k;

sec=dpha try;

tr=alpha_ka;

end;

**opt | sm**

function sdphat=opt_|_s(fun,v_x,v_d,err)
gnit_ainit_b,init_ct=ini_brac(funyv_x,v_derr);
er=er/5;

dpha=gsy(fun,v_x,v_d,init_ainit_c.er);

**Metoda gradientilor conjugati**

**groct

% Acest figer condruiete interfata graficaa apliceiea

% Apasati butonul start pentru alansa programul

% Fichier grgcm

%

h=figure('Name,'Gradients Conjugués,'color',s0.5 0.5 .5t);
hed1=uicontrol ('Styl€,'Edit','String','10','Units,...
'normalized’,'Position’,s.1 .9 .09 .05t, BackgroundColor',s1,1,1t);
hed2=uicontrol ("Styl€,'Edit','String','10','Units,...
'normalized’,'Position’,s.1 .83 .09 .05t,'BackgroundColor',s1,1,1t);
hed3=uicontrol ('Style,'Edit','String’,.001",'Units,...
'normalized’,'Position’,s.1 .76 .09 .05t,'BackgroundColor',s1,1,1t);
hed4=uicontrol (‘'Styl€,'Edit','String’, test1’,'Units,...
'normalized’,'Position’,s.1 .69 .09 .05t,'BackgroundColor',s1,1,1t);
hed8=uicontrol('Styl€,'Edit','String’,-10','Units,...
'normalized’,'Position’,s.25 .9 .09 .05t,'BackgroundColor',s1,1,1t);
hed9=uicontrol ("Styl€,'Edit','String','10','Units,...
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'normaized’,'Pogition’,s.4 .9 .09 .05t, BackgroundColor',s1,1,1t);
hed10=uicontrol('Style,'Edit','String','-10','Units,...
'normalized’,'Position’,s.25 .83 .09 .05t, BackgroundColor',s1,1,1t);
hed11=uicontrol('Style,'Edit’,'String’,'10','Units,...
'normalized’,'Pogition’,s.4 .83 .09 .05t,'BackgroundColor',sl1,1,1t);
hpb1=uicontrol (Styl€, Pushbutton'’,' String',' Start','Units,...
'normalized’,'Position’,s.1 .03 .1 .05t,'Callback’,'gcl);
htxt1=uicontrol ('styl €, text',...
'units,'normalized,...
‘position’,s.001 .9 .04 .05t,...
'string’,'’x1','BackgroundColor',s1,1,1t);
htxt2=uicontrol ('styl €, text',...
'units,'normalized,...
‘position’,s.001 .83 .04 .05t,...
'string’,'’x2','BackgroundColor',s1,1,1t);
htxt3=uicontrol('styl€, text',...
'units,'normalized,...
'position’,s.001 .76 .04 .05t,...
'string’,'err’, BackgroundColor',s1,1,1t);
htxt4=uicontrol ('styl €, text',...
'units,'normalized,...
‘position’,s.001 .69 .06 .05t,...
'string’,'Fonction’, BackgroundColor',s1,1,1t);
htxt10=uicontrol ('styl€,'text',...
'units,'normalized,...
'position’,s.2 .9 .04 .05t,...
'string’,’x1m','BackgroundColor',s1,1,1t);
htxt11=uicontrol ('styl€,'text',...
'units,'normalized,...
‘position’,s.35 .9 .04 .05t,...
'string’,'’x1M’,'BackgroundColor',sl,1,1t);
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htxt12=uicontrol (‘'styl€,'text',...
'units,'normalized,...
'position’,s.2 .83 .04 .05t,...
'string','x2m'’,'BackgroundColor',s1,1,1t);
htxt13=uicontrol (‘'styl€, text',...
'units,'normalized,...
'position’,s.35 .83 .04 .05t,...
'string’,'’x2M’,'BackgroundColor',sl,1,1t);
*x g **
% Fiser care citeste interactiv datele introduse
% lanseaza programul principa S &fiseaza rezultaidle
% Cefichier gppellelafonction gc.m qui contient I agorithme mathémetique
clareset

va1=get(hedl,' String);

val 2=get(hed2,'String);

e=get(hed8,'tring);

f=get(hed9,'String’);

0=get(hed10,'String);

h=get(hed11,'String);

er=get(hed3,'String’);

ev=sstrZnum(e): L:.sr2num(f)t;

fv=sstr2num(g): L:str2num(h)t;

err=str2num(er);

v_x=sstrZznum(vall) sr2num(va2t;

fun=get(hed4, String’)

ssolution,n_x,tempst=gc(fun,v_x.err,ev,fv);

hed5=uicontrol (‘Style,'Edit',;'String',num2str(n_x(1)),'Units,...
'normaized’,'Pogition’,s.1 .52 .1 .05t, BackgroundColor',s1,1,1t);
hed6=uicontrol ('Styl€,'Edit',' String’,num2str(n_x(2)),'Units,...
'normalized’,'Position’,s.1 .45 .1 .05t, BackgroundColor',sl,1,1t);



TEPUS sJEP PRQJECT 112-19

hed7=uicontrol('Styl€,'Edit',; String’,num2str(temps),'Units....
'normalized’,'Position’,s.1 .38 .1 .05t, BackgroundColor',sl,1,1t);

htxt5=uicontrol('styl€, text’,...
'units,'normalized,...
‘position’,s.001 .52 .09 .05t,...
'string’,'x1min','BackgroundColor',s1,1,1t);
htxt6=uicontrol('styl€,text’,...
'units,'normalized,...
‘position’,s.001 .45 .09 .05t,...
'string’,’x2min','BackgroundColor',s1,1,1t);
htxt7=uicontrol('styl€,text’,...
'units,'normalized,...
‘position’,s.001 .38 .09 .05t,...
'string’,'temps,'BackgroundColor',s1,1,1t);
e
function ssolution, n_x,tempst = fr(fun, v_x, er,ev,fv)
% ssoluti, new_xt = fr(fun_name, old_x, error)
% Cette fonction trouve la vaeur optimae en utilisant
% laméhode de gradient conjugue..
% ' solution ' et la solution optimale trouvée par la méthode
% 'den X' est lex-vecteur optimal
% ‘temps este le temps de calcul (CPU time)
% ' fun' est lafonction objective
%'v_Xx'edtlepoint de départ
% "' er ' est I'exactitude exigée
% d le nombre ditérations est plus de 500 lafonction est terminé
%
% du fichier frm

% Initidisation
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X_init=v_x;

nX=V_X;

g _n x = gradient(fun, n_x, err);

v_d = zerogSze(V_X));

k=0;

iter=0;

tic

while ((norm(n_x - v_x) > er) | (k < 1)) & (k <500),

k = k+1;
iter=iter+1;
gV xX=gnx

g _n x = gradient(fun, n_x, erm);

beta=(g_n x*g n x)./(g v_x*g Vv X);

V. X=NX;

v_d=-g n x'+v_d*beta;

apha=opt | g{fun,v_x,v_d, er);

n x =v_x+apha‘v_d;
T(k,:)=n_x;

end;

temps=toc;

if length(v_x)<3,

T

al=T(:,2);

b1=T(:,2);

a=s_init(2); alt;
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b=sx_init(2); bilt;
|=length(a);
p=(fv(length(fv))-fv(1))/(ev(length(ev))-ev(1));
fv=fv(2):p:fv(length(fv));
SA,Bt=meshgrid(ev,fv);
%sD,Et=meshgrid(a,b);%oaici
for i=L:length(a),
c(i)=feva (fun,sa(i),b(i)t);
end
%for i=1:length(a)
%for j=1:length(b)
%H(i,j)=feva (fun,sD(i,)),E(i j)b);
%end
%end
for i=Llength(ev),

for j=L:length(fv)
C(i,j)=feva(fun,sA(i,j),B(ij)t);
end
end
%for i=Llength(a),
% for j=L:length(a)
%C(i j)=feva (fun,sA(i j),B(i,)b);
%end
%end
subplot(2,2,2);grid
%mesh(C)
clareset
meshc(A,B,C);
title('Representation 3-D);
xlabe ('x1');ylabel ('x2);zlabel ('");
subplot(2,2,4);
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contour(A,B, C);

title('Contour");

xlabel ('x1);ylabd ('X2);

hold on

for i=1:(length(a)-1),

plot(a(i),b(i),'0)

pause(.5)

hold on

end

plot(a(l),b(l),*r);

hold on

plot(ab,™-);

grid;

%subplot(2,2,4);

%plot3(a,b,c,'0)

end

grid;

solution = fevd(fun, n_x)

n_x

iter

**Metoda lui Newton generdizata* *

** gk *

% Cefichier condruit I'interface graphique

% Appuyez le bouton "Start” pour lancer |'application
% Cefichier gppdlelefichier nrl.m

% Fichier grnr.m

%

h=figure('Name', Newton générdisee,'color',s0.5 0.5 .5t);
hed1=uicontrol ('Styl€,'Edit','String','10','Units,...
'normalized’,'Position’,s.1 .9 .09 .05t, BackgroundColor',s1,1,1t);
hed2=uicontrol ("Styl€,'Edit','String','10’,'Units,...
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'normalized’,'Pogition’,s.1 .83 .09 .05t,'BackgroundColor',sl1,1,1t);
hed3=uicontrol ('Styl€,'Edit’,'String’,.001','Units,...
'normalized’,'Position’,s.1 .76 .09 .05t,'BackgroundColor',s1,1,1t);
hed4=uicontrol ('Styl€,'Edit','String', 'test1’,'Units,...
'normalized’,'Pogition’,s.1 .69 .09 .05t,'BackgroundColor',sl1,1,1t);
hed8=uicontrol ('Styl€,'Edit’,'String’,-10','Units,...
'normalized’,'Position’,s.25 .9 .09 .05t,'BackgroundColor',s1,1,1t);
hed9=uicontrol ("Styl€,'Edit','String','10','Units,...
'normaized’,'Podition’,s.4 .9 .09 .05t, BackgroundColor',s1,1,1t);
hed10=uicontrol(‘'Style,'Edit',;'String','-10','Units,...
'normalized’,'Position’,s.25 .83 .09 .05t, BackgroundColor',s1,1,1t);
hed11=uicontrol('Style,'Edit’,'String’,'10','Units,...
'normalized’,'Pogition’,s.4 .83 .09 .05t,'BackgroundColor',sl1,1,1t);
hpb1=uicontrol (Styl€,' Pushbutton'’,' String',' Start','Units,...
'normalized’,'Position’,s.1 .03 .1 .05t,'Cdlback’,'nr1);
htxt1=uicontrol (‘'styl €, text',...
'units,'normalized,...

‘position’,s.001 .9 .04 .05t,...

'string’,'’x1','BackgroundColor',s1,1,1t);
htxt2=uicontrol ('styl €, text',...
'units,'normalized,...

'position’,s.001 .83 .04 .05t,...

'string’,'’x2','BackgroundColor',s1,1,1t);
htxt3=uicontrol('styl€,text’,...
'units,'normalized,...

‘position’,s.001 .76 .04 .05t,...

'string’,'err’, BackgroundColor',s1,1,1t);
htxt4=uicontrol ('styl €, text',...
'units,'normalized,...

‘position’,s.001 .69 .09 .05t,...

'string’,'Fonction’, BackgroundColor',s1,1,1t);
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htxt10=uicontrol (‘'styl€,'text',...

'units,'normalized,...
'position’,s.2 .9 .04 .05t,...
'string’,’x1m'’,'BackgroundColor',sl,1,1t);

htxt11=uicontrol (‘'styl€,'text',...

'units,'normalized,...
‘position’,s.35 .9 .04 .05t,...
'string’,'’x1M’,'BackgroundColor',sl,1,1t);

htxt12=uicontrol (‘'styl€,'text',...

'units,'normalized,...
'position’,s.2 .83 .04 .05t,...
'string’,'x2m','BackgroundColor',s1,1,1t);

htxt13=uicontrol (‘'styl€, text',...

'units,'normalized,...
'position’,s.35 .83 .04 .05t,...
'string’,'’x2M’,'BackgroundColor',sl,1,1t);

Kk e

clareset

va1=get(hedl,' String);

val 2=get(hed2,'String);

er=get(hed3,'String’);

err=str2num(er);

Yox1=str2num(val);

e=get(hed8,'String);

f=get(hed9,'String);

0=get(hed10,'String);

h=get(hed11,'String);

er=get(hed3,'String’);

ev=ssr2num(e): L:str2num(f)t;

fv=sgtr2num(g): L:str2num(h)t;

Yox2=str2num(va2);
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v_x=sstrZznum(vall) sr2num(va2t;
fun=get(hed4, String’)
solution,n_x,tempst=nr(fun,v_x.err,ev,fv);
hed5=uicontrol (‘Style,'Edit','String',num2str(n_x(1)),'Units,...
'normaized’,'Pogition’,s.1 .52 .1 .05t,'BackgroundColor',s1,1,1t);
hed6=uicontrol ('Styl€,'Edit',;' String’,num2str(n_x(2)),'Units,...
'normalized’,'Position’,s.1 .45 .1 .05t, BackgroundColor',sl,1,1t);
hed7=uicontrol ('Styl€,'Edit', String’,num2str(temps),'Units....
'normaized’,'Podition’,s.1 .38 .1 .05t, BackgroundColor',s1,1,1t);
htxt5=uicontrol('styl€, text',...
'units,'normalized,...
'position’,s.001 .52 .09 .05t,...
'string’,’x1min','BackgroundColor',sl1,1,1t);
htxt6=uicontrol('styl€, text’,...
'units,'normalized,...
‘position’,s.001 .45 .09 .05t,...
'string',’x2min','BackgroundColor',s1,1,1t);
htxt7=uicontrol('styl€, text’,...
'units,'normalized,...
‘position’,s.001 .38 .09 .05t,...
'string', temps,'BackgroundColor',s1,1,1t);
Kk ko
function ssolution, n_xtempst = nr(fun, v_x, err,ev,fv)
%
nX=V_X;
X_init=v_X;
k=0;
iter=0;
tic;
while ((norm(n_x - v_x) > err) | (k < 1)) & (k <500),
k =k+1;
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iter=iter+1;
V. X=NX;
v_d =inv(hessian(fun, v_x, er));
v_d = (gradient(fun, v_x, err))*(-v_d);
apha=opt | sffun,v_x,v_d, er);
n x =v_x+apha‘v_d;
T(k,))=n_x;
end,
temps=toc;
if length(v_x)<3,
T
al=T(:,2);
b1=T(:,2);
a=s_init(2); alt;
b=sx_init(2); bilt;
|=length(a);
p=(fv(length(fv))-fv(1))/(ev(length(ev))-ev(1));
fv=fv(2):p:fv(length(fv));
SA Bt=meshgrid(ev,fv);
%sD,Et=meshgrid(a,b);%eaici
for i=L:length(a),
c(i)=feva (fun,sx(i),b(i)t);
end
%for i=1:length(a)
%for j=1:length(b)
%H j)=feva (fun,sD(i,j),E(i,)b);
%end
%end
for i=L:length(ev),
for j=Llength(fv)
C(i,j)=feva(fun,sA(i.j),B(ij)t);
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end

end

%for i=L:length(a),

% for j=L:length(a)
%C(i,j)=feva (fun,sA(i j),B(i,)b);
%end

%end
subplot(2,2,2);grid
%mesh(C)

clareset

meshc(A,B,C);
title('Representation 3-D');
xlabel ('x1');ylabel ('x2);zlabe ('f");
subplot(2,2,4);
contour(A,B, C,30);
title('Contour’);

xlabel ('x1');ylabd ('x2);
hold on

for i=1:(length(a)-1),
plot(a(i),b(i),'0)
pauise(.5)

hold on

end

plot(a(l),b(l),*r);

hold on

plot(ab,-);

orid;

%subplot(2,2,4);
%plot3(a,b,c,'0)

end

orid;
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solution = fevd(fun, n_x)
n_x
iter
**Metoda Nelder s Mead**
** grmp*
h=figure('Name,'Nedler-Mead','color',s0.5 0.5 .5t);
hed1=uicontrol ("Styl€,'Edit','String','10','Units,...
'normalized’,'Position’,s.1 .9 .09 .05t, BackgroundColor',s1,1,1t);
hed2=uicontrol ('Styl€,'Edit','String','10','Units,...
'normalized’,'Position’,s.1 .83 .09 .05t,'BackgroundColor',s1,1,1t);
hed3=uicontrol ('Styl€,'Edit’, String’,.001','Units,...
'normalized’,'Position’,s.1 .76 .09 .05t,'BackgroundColor',s1,1,1t);
hed4=uicontrol ('Style,'Edit','String','test1’,'Units,...
'normalized’,'Position’,s.1 .69 .09 .05t,'BackgroundColor',s1,1,1t);
hed8=uicontrol ('Styl€,'Edit’,'String’,-10','Units,...
'normalized’,'Position’,s.25 .9 .09 .05t,'BackgroundColor',s1,1,1t);
hed9=uicontrol ('Styl€,'Edit','String','10','Units,...
'normalized’,'Position’,s.4 .9 .09 .05t, BackgroundColor',s1,1,1t);
hed10=uicontrol ('Style,'Edit',;'String','-10','Units,...
'normalized’,'Position’,s.25 .83 .09 .05t, BackgroundColor',s1,1,1t);
hed11=uicontrol('Styl€,'Edit','String’,'10','Units,...
'normalized’,'Position’,s.4 .83 .09 .05t,'BackgroundColor',s1,1,1t);
hpb1=uicontrol (Style,'Pushbutton’,' String',' Start','Units,...
'normalized’,'Position’,s.1 .03 .1 .05t,'Callback’,'nm1’);
htxt1=uicontrol('styl€,text',...
'units,'normalized,...
'position’,s.001 .9 .04 .05t,...
'string’,'’x1','BackgroundColor',s1,1,1t);
htxt2=uicontrol ('styl€,text,...
'units,'normalized,...

'position’,s.001 .83 .04 .05t,...
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'string','x2','BackgroundColor',s1,1,1t);
htxt3=uicontrol('styl€, text',...
'units,'normalized,...
'position’,s.001 .76 .04 .05t,...
'string','err','BackgroundColor',s1,1,1t);
htxt4=uicontrol('styl€, text’,...
'units,'normalized,...
'position’,s.001 .69 .09 .05t,...
'string','Fonction','BackgroundColor',s1,1,1t);
htxt10=uicontrol ('styl€, text’,...
'units,'normalized,...
'position’,s.2 .9 .04 .05t,...
'string','x1m','BackgroundColor',s1,1,1t);
htxt11=uicontrol('styl€,'text’,...
'units,'normalized,...
‘position’,s.35 .9 .04 .05t,...
'string','’x1M’,'BackgroundColor’,sl,1,1t);
htxt12=uicontrol('styl€, text'...
'units,'normalized,...
‘position’,s.2 .83 .04 .05t,...
'string','x2m','BackgroundColor',s1,1,1t);
htxt13=uicontrol('styl€, text’,...
'units,'normalized,...
'position’,s.35 .83 .04 .05t,...
'string','’x2M’,'BackgroundColor’,sl,1,1t);
** L *
clareset
va 1=get(hedl,'String);
va2=get(hed2,'String);
e=get(hed8,'tring);
f=get(hed9,'String);
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0=get(hed10,'String);

h=get(hed11,'String’);

Y%er=get(hed3,'String’);

ev=ssr2num(e): L:str2num(f)t;

fv=sstr2num(g): L:str2num(h)t;

%er=get(hed3,'String’);

Yoerr=str2num(er);

Yox1=strZnum(val 1);

Yox2=gr2num(va2);

x=sgr2num(val) sr2num(va2)t;

fun=get(hed4, String’)

sx,fmax,nf tempst=nm(fun,x,ev,fv);

hed5=uicontrol (‘Styl€,'Edit','String',num2str(x(1)),'Units,...
'normalized’,'Position’,s.1 .52 .1 .05t, BackgroundColor',s1,1,1t);
hed6=uicontrol (‘Styl€,'Edit',' String',num2str(x(2)),'Units,...
'normalized’,'Position’,s.1 .45 .1 .05t,'BackgroundColor',sl,1,1t);
hed7=uicontrol('Styl€,'Edit',;' String’,num2str(temps),'Units....
'normalized’,'Position’,s.1 .38 .1 .05t, BackgroundColor',s1,1,1t);

htxt5=uicontrol('styl€, text’,...
'units,'normalized,...
‘position’,s.001 .52 .09 .05t,...
'gtring’,'x1min','BackgroundColor',s1,1,1t);
htxt6=uicontrol('styl€,text’,...
'units,'normalized,...
‘position’,s.001 .45 .09 .05t,...
'string’,’x2min’,'BackgroundColor',s1,1,1t);
htxt7=uicontrol('styl€, text’,...
'units,'normalized,...
‘position’,s.001 .38 .09 .05t,...
'string’,'temps,'BackgroundColor',s1,1,1t);
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Kk ek
function sx, fmax, nf tempst = nmsmax(fun, X, ev,fv,stopit,savit)
X_init=x;
n = prod(size(x));
X0 =x(2);
if nargin <5, stopit(1) = 1e-3; end
tol = stopit(2);
if max(sze(stopit)) == 1, sopit(2) = inf; end
if max(9ze(stopit)) == 2, sopit(3) =inf; end
if max(sze(stopit)) == 3, stopit(4) = 0; end
if max(size(stopit)) == 4, stopit(5) = 1; end
trace = stopit(5);
if nargin <6, savit = &; end
V = szeros(n,1) eye(n)t;
f = zerog(n+1,1);
V(1) = X0; x(:) = X0; f(2) =- fevd(fun,x);
fmax_old = f(1);
if trace, fprintf('f(x0) = %09.4ean’, f(1)), end
k=0,m=0;
tic;
%eaid St up initid Implex.
scae = max(norm(x0,inf),1);
if stopit(4) ==
% ac Regular smplex - dl edges have same length.
dpha=scde/ (n*sort(2)) * ssgrt(n+1)-1+n sgrt(n+1)-1t;
V(:,2:n+1) = (x0 + apha(2)* ones(n,1)) * one(1,n);
for j=2:n+1
V(j-1,j) = x0(-1) + alpha(1);
X(:) = V(j); 1) = -feval (funx);
end

dse
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%aici Right-angled smplex based on co-ordinate axes.
apha= scae*ones(n+1,1);
for j=2:n+1
V(:)) = x0 + aphaj)*V(.));
X() = V(:,j); f(G) = -feva (fun,x);
end
end
nf = n+1;
how = initid *;
semp,jt = sort(f);
j =j(n+1:-1:2);
f=1(); V =V(j);
apha=1; beta=1/2; gamma=2;
whilel %%%%%% aci Outer (and only) loop.
k =k+1,
fmax = f(1);
if fmax > fmax_old
if ~isempty(savit)
X(:) =V(;,1); evd(ssave ' savit ' x fmax nf't)
end
if trace
fprintf(lter. %02.0f,", k)
fprintf(s how ="how ' 't);
%' sze=%2.0f,'t;
fprintf('nf = %3.0f, f =%9.4e (%2.1f%%)an, nf, fmax, ...
100* (fmax-fmax_old)/(abs(fmax_old)+eps))
end
end
fmax_old = fmax;
%%% aci Three stopping tests from nm.M
% Stopping Test 1 - f reached target vaue?



TEPUS sJEP PRQJECT 112-19

if fmax >= stopit(3)
msg = SExceeded target...quittingant;
break % Quit.
end
% aici Stopping Test 2 - too many f-evas?
if nf >= gopit(2)
msg = sSMax no. of function evauations exceeded...quittingantt;
break % Quit.
end
% aici Stopping Test 3 - converged? Thisistest (4.3) in slt.
vli=V(,]1);
gze amplex = norm(V(:,2:n+1)-v1(:,ones(1,n)),1) / max(1, norm(v1,1));
if 9ze amplex <=tal
msg = sprintf(‘'Simplex sze %9.4e <= %9.4e...quittingan’, ...
sgze amplex, tal);
break % Quit.
end
% aici One step of the Nelder-Mead smplex dgorithm

vbar = (sum(V(:,1:n))/n)’; % Mean vaue
vr = (1 + dpha)*vbar - dpha*V(;,n+1); x(:) = vr; fr = -feva (fun,x);
nf=nf +1,
vk =vr; fk =fr; how ="reflect, ',
if fr > f(n)
if fr > f(2)
ve = gamma*vr + (1-gamma)*vbar; x(;) = ve; fe = -feva(funx);
nf=nf+1,
if fe>f(1)
vk =ve fk =fe;
how ='expand, ",

end
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end
dse
vt =V (;,ntl); ft = f(n+1);
if fr > ft
vt=wvr; ft=fr,
end
vc = beta* vt + (1-beta)* vbar; x(:) = vc; fc = -feva (fun,x);
nf=nf+1;
if fc> f(n)
vk = vc; fk =fc;
how = 'contract,’;
dse
forj=2n
VED=(VED +VEDNZ
X(:) = V(,)); f() = feva (fun,x);
end
nf =nf + n-1;
vk = (V(;,1) + V(,n+1))/2; x()) = vk; fk =feva (fun,x);
nf=nf+1,
how ='shrink, ";
end
end
V(:,ntl) = vk;
f(n+1) =1k;
stemp,jt = sort(f);
j =j(n+1:-1:2);
f=1(); V =V(j);

a(k)=V(,1);
b(:,K)=V(;,2);



TEPUS sJEP PRQJECT 112-19

p=(fv(length(fv))-fv(1))/(ev(length(ev))-ev(1));
fv=fv(2):p:fv(length(fv));
SA Bt=meshgrid(ev,fv);
Yoa=sx_init(1); alt;
%b=sx_init(2); bit;
I=length(a);
%for i=1:length(a),
%c(i)=feva (fun,sa(i),b(i)b);
%end
for i=1:length(ev),

for j=Llength(fv)
C(i,j)=fevd(funsA(i,j),B(i)t);
end
end
subplot(2,2,2);grid
mesh(A,B,C);
title('Representation 3-D");
xlabe ('x1');ylabel ('x2);zlabel ('");
Yoaici
subplot(2,2,4);
contour(A,B,C);
title("Contour");
xlabel ('x1');ylabel (x2);
hold on
%for i=1:length(a),
Yoplot(a(1),a(2),0)
%hold on
%plot(b(1),b(2),r-"
Yopause(.1)
end
orid
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end %%%%%% aici End of outer (and only) loop.
temps=toc;

%hold on

Yoplot(a,b,™-);

% Finished.

if trace, fprintf(msgy), end

Yiar aci

x(1) =V(,D;

%al=a(l,);

%a2=a(2,:);

%plot(al,a2);

%hold on

bl1=b(1,:);

b2=b(2,:);

I=length(bl);

%for p=1:(1-1)

%oplot(b1(p),b2(p),0);

Yopause(.5)

%hold on

%end

plot(bl,b2,'-")

plot(b1(l),b2(1),'r*");

orid;

**Metoda Hooke s Jeeves**

** grhj*

h=figure('Name','Hooke et Jeeves,'color',90.5 0.5 .5t);
hed1=uicontrol ('Styl€,'Edit','String’,'0','Units,...
'normalized’,'Position’,s.1 .9 .09 .05t, BackgroundColor',s1,1,1t);
hed2=uicontrol ('Style,'Edit','String','0','Units,...
'normalized’,'Position’,s.1 .83 .09 .05t,'BackgroundColor',s1,1,1t);
hed3=uicontrol ('Styl€,'Edit’,'String’,.001','Units,...
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'normalized’,'Pogition’,s.1 .76 .09 .05t,'BackgroundColor',s1,1,1t);
hed4=uicontrol (‘'Styl€,'Edit','String', test1’,'Units,...
'normalized’,'Position’,s.1 .69 .09 .05t,'BackgroundColor',s1,1,1t);
hed8=uicontrol ('Styl€,'Edit’,'String',-10','Units,...
'normalized’,'Position’,s.25 .9 .09 .05t,'BackgroundColor',sl1,1,1t);
hed9=uicontrol ("'Styl€,'Edit','String','10','Units,...
'normalized’,'Position’,s.4 .9 .09 .05t, BackgroundColor',sl,1,1t);
hed10=uicontrol('Style,'Edit',;'String','-10','Units,...
'normalized’,'Position’,s.25 .83 .09 .05t,'BackgroundColor',s1,1,1t);
hed11=uicontrol('Style,'Edit’,String’,"10','Units,...
'normalized’,'Position’,s.4 .83 .09 .05t,'BackgroundColor',s1,1,1t);
hpb1=uicontrol (Styl€,'Pushbutton’,'String',' Start','Units,...
'normdized’,'Podition’,s.1 .03 .1 .05t,'Callback’,'hj1);
htxt1=uicontrol('styl€, text’,...
'units,'normalized,...
'position’,s.001 .9 .04 .05t,...
'string','x1','BackgroundColor',s1,1,1t);
htxt2=uicontrol('styl€, text',...
'units,'normalized,...
'position’,s.001 .83 .04 .05t,...
'string','’x2','BackgroundColor',s1,1,1t);
htxt3=uicontrol('styl€, text',...
'units,'normalized,...
'position’,s.001 .76 .04 .05t,...
'string','err','BackgroundColor',s1,1,1t);
htxt4=uicontrol('styl€, text’,...
'units,'normalized,...
‘position’,s.001 .69 .09 .05t,...
'string','Fonction','BackgroundColor',s1,1,1t);
htxt10=uicontrol('styl€, text',...

'units,'normalized.,...
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'position’,s.2 .9 .04 .05t,...
'string’,'’x1m','BackgroundColor',s1,1,1t);
htxt11=uicontrol('styl€,'text’...
'units,'normalized,...
'position’,s.35 .9 .04 .05t,...
'string’,’x1M’,'BackgroundColor',sl,1,1t);
htxt12=uicontrol('styl€, text’,...
'units,'normalized,...
'position’,s.2 .83 .04 .05t,...
'string’,'’x2m','BackgroundColor',s1,1,1t);
htxt13=uicontrol('styl€, text’,...
'units,'normalized,...
‘position’,s.35 .83 .04 .05¢t,...
'string’,’x2M’,'BackgroundColor',sl,1,1t);
*x 1
clareset
va1=get(hedl,'String);
va2=get(hed2,' String);
er=get(hed3,'String’);
e=get(hed8,'String);
f=get(hed9,'String);
0=get(hed10,'String);
h=get(hed11,'String);
ev=ssr2num(e): L:str2num(f)t;
fv=sstr2num(g): L:str2num(h)t;
err=str2num(er);
dist=s.01 .01t;
v_x=sstrZnum(val) sr2num(va2);
fun=get(hed4,'String);
hij;
hed5=uicontrol (‘Styl€,'Edit’,;'String’,num2str(n_x(1)),'Units

112-19
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'normaized’,'Pogition’,s.1 .52 .1 .05t, BackgroundColor',s1,1,1t);
hed6=uicontrol ('Styl€,'Edit',' String’,num2str(n_x(2)),'Units,...
'normalized’,'Position’,s.1 .45 .1 .05t, BackgroundColor',sl,1,1t);
hed7=uicontrol ('Styl€,'Edit',; String’,num2str(temps),'Units....
'normaized’,'Podition’,s.1 .38 .1 .05t, BackgroundColor',s1,1,1t);
htxt5=uicontrol('styl€, text',...
'units,'normalized,...
'position’,s.001 .52 .09 .05t,...
'string’,’x1min','BackgroundColor',sl1,1,1t);
htxt6=uicontrol('styl€, text',...
'units,'normalized,...
‘position’,s.001 .45 .09 .05t,...
'sring',’x2min','BackgroundColor',s1,1,1t);
htxt7=uicontrol('styl€, text',...
'units,'normalized,...
'position’,s.001 .38 .09 .05t,...
'string', temps,'BackgroundColor',s1,1,1t);
*x s
%h
% Cette fonction trouve la valeur optimale en utilisant
% laméhode de Hooke et jeeves.
% ' solution ' est la solution optimale trouvée par la méthode
% 'den X' et lex-vecteur optimal
% ‘temps este le temps de calcul (CPU time)
% ' fun' est lafonction objective
%"'v_Xx'edtlepoint de départ
% "' er ' est I'exactitude exigée
% s le nombre ditérations est plus de 500 lafonction est terminé
%
% Fichier hj.m



TEPUS sJEP PRQJECT 112-19

k=0;

NX=V_X;

X_init=v_x;

tic

while ((norm(n_x - v_x) > er) | (k < 1)) & (k < 1000),
k =k+1,

V_X=n X;

an fv f,n xt=ch(funyv_x,dist);

if fevd(fun,n x) < fevd(funy_x),
X_try=2*n _X-v_Xx;

if feva (funx_try) < feva(fun,n_x),
V_X=n X;

n_x=x_try;

dis=2*digt;

T(k,:)=n_x;

end

dse

%disp('bla)

dist=dist/20;

end

end

T

temps=toc;

al=T(:,2);

b1=T(:,2);

a=s_init(2); alt;

b=sx_init(2); bilt;

|I=length(a);
p=(fv(length(fv))-fv(1))/(ev(length(ev))-ev(1));
fv=fv(2):p:fv(length(fv));
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SA,Bt=meshgrid(ev,fv);
%sD,Et=meshgrid(a,b);%oaici
for i=L:length(a),
c(i)=feva (fun,sa(i),b(i)t);
end
%for i=1:length(a)
%for j=1:length(b)
%H(i,j)=feva (fun,sD(i,)),E(i j)b);
%end
%end
for i=Llength(ev),

for j=L:length(fv)
C(i,j)=feva(fun,sA(ij),B(ij)t);
end
end
%for i=Llength(a),
% for j=L:length(a)
%C(i j)=feva (fun,sA(ij),B(i,)b);
%end
%end
subplot(2,2,2);grid
mesh(A,B,C)
%meshc(A,B,C);
title('Representation 3-D");
xlabel ('x1);ylabd ('x2);zlabel ('");
subplot(2,2,4);
contour(A,B,C);
title('Contour");
xlabel ('x1');ylabe ('x2);
hold on

for i=1:(length(a)-1),
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plot(a(i),b(i),0)

pause(.5)

hold on

end

plot(a(l).b(l),*r);

hold on

plot(ab,™-);

orid;

%subplot(2,2,4);

%plot3(a,b,c,'0)

solution = feva (fun, n_x);

n_x

**Metoda gradientul ui**

*% greg *

h=figure('Name', M éhode du gradient','color’,s0.5 0.5 .5t)
hed1=uicontrol ('Styl€,'Edit','String','10','Units,...
'normaized’,'Pogition’,s.1 .9 .09 .05t, BackgroundColor',s1,1,1t);
hed2=uicontrol ("Styl€,'Edit','String','10','Units,...
'normalized’,'Position’,s.1 .83 .09 .05t,'BackgroundColor',s1,1,1t);
hed3=uicontrol ('Style,'Edit’,'String’,.00001','Units,...
'normalized’,'Pogition’,s.1 .76 .09 .05t,'BackgroundColor',sl1,1,1t);
hed4=uicontrol (‘'Styl€,'Edit','String, test1’,'Units,...
'normalized’,'Position’,s.1 .69 .09 .05t,'BackgroundColor',s1,1,1t);
hed8=uicontrol ('Styl€,'Edit’,'String',-10','Units,...
'normalized’,'Position’,s.25 .9 .09 .05t,'BackgroundColor',sl1,1,1t);
hed9=uicontrol ("Styl€,'Edit','String','10','Units,...
'normalized’,'Position’,s.4 .9 .09 .05t, BackgroundColor',s1,1,1t);
hed10=uicontrol('Style,'Edit','String','-10','Units.,...
'normalized’,'Position’,s.25 .83 .09 .05t,'BackgroundColor',s1,1,1t);
hed11=uicontrol('Style,'Edit’,'String’,"10','Units,...
'normalized’,'Position’,s.4 .83 .09 .05t,'BackgroundColor',s1,1,1t);
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hpb1=uicontrol ('Styl€,'Pushbutton’,'String',' Start','Units,...

'normalized’,'Position’,s.1 .03 .1 .05t,'Callback’,'sdl);
htxt1=uicontrol('styl€,text,...
'units,'normalized,...
‘position’,s.001 .9 .04 .05t,...
'string’,'’x1','BackgroundColor',s1,1,1t);
htxt2=uicontrol('styl€, text’,...
'units,'normalized,...
'position’,s.001 .83 .04 .05t,...
'string’,'’x2','BackgroundColor',s1,1,1t);
htxt3=uicontrol('styl€, text’,...
'units,'normalized,...

'position’,s.001 .76 .04 .05t,...

'string’,'err’, BackgroundColor',sl1,1,1t);
htxt4=uicontrol('styl€,text’,...
'units,'normalized,...
'position’,s.001 .69 .09 .05t,...
'string’,'Fonction’,'BackgroundColor',s1,1,1t);
htxt10=uicontrol('styl€,'text’,...
'units,'normalized,...
'position’,s.2 .9 .04 .05t,...
'string’,'’x1m','BackgroundColor',s1,1,1t);
htxt11=uicontrol('styl€,'text’...
'units,'normalized,...
'position’,s.35 .9 .04 .05t,...
'string’,’x1M’,'BackgroundColor',sl,1,1t);
htxt12=uicontrol('styl€,'text’,...
'units,'normalized,...
'position’,s.2 .83 .04 .05t,...
'string’,'’x2m','BackgroundColor',s1,1,1t);
htxt13=uicontrol('styl€, text’,...

112-19



TEPUS sJEP PRQJECT

'units,'normalized,...
‘position’,s.35 .83 .04 .05t,...
'string’,’x2M’,'BackgroundColor',sl,1,1t);
Kk g *
clareset
va1=get(hedl,' String);
va2=get(hed2,' String);
er=get(hed3,'String’);
err=sr2num(er);
Yex1=gtr2num(val);
e=get(hed8,'String);
f=get(hed9,'String’);
0=get(hed10,'String);
h=get(hed11,'String’);
er=get(hed3,'String);
ev=ssr2num(e): L:str2num(f)t;
fv=sstr2num(g): L:str2num(h)t;
Yox2=gtr2num(va?2);
v_x=sstrZnum(val) sr2num(va2);
fun=get(hed4,'String’)

ssolution,n_x,tempst=sd(fun,v_x,err,ev,fv);

112-19

hed5=uicontrol ('Style,'Edit', String',num2str(n_x(1)), Units,...
'normalized’,'Position’,s.1 .52 .1 .05t, BackgroundColor',sl,1,1t);
hed6=uicontrol ('Style,'Edit',;'String',num2str(n_x(2)),'Units,...

'normaized’,'Pogition’,s.1 .45 .1 .05t, BackgroundColor',s1,1,1t);

hed7=uicontrol ('Styl€,'Edit',; String’,num2str(temps),'Units,...
'normalized’,'Position’,s.1 .38 .1 .05t, BackgroundColor',sl,1,1t);

htxt5=uicontrol('styl€,text’,...
'units,'normalized,...
‘position’,s.001 .52 .09 .05t,...
'string’,'x1min','BackgroundColor',s1,1,1t);
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htxt6=uicontrol ('styl€, text,...
'units,'normalized,...
‘position’,s.001 .45 .09 .05t,...
'string’,'’x2min',;'BackgroundColor',s1,1,1t);
htxt7=uicontrol ('styl€,text',...
'units,'normalized,...
‘position’,s.001 .38 .09 .05t,...
'string’,'temps,'BackgroundColor',s1,1,1t);
Kok gk
function ssolution, n_x,tempst = sd(fun, v_x, err,ev,fv)
% ssolution, new_xt = sd(fun_name, old_x, error)
% This function finds the optima value usng Steegpest Descent method.
% 'solution’ is the optima solution found by the method
% 'new_X' isthe optima x-vector
% ‘fun_name is the objective function
% 'old_x isthe arting point
% 'error'is the demanded accuracy
% remark if the number of iterations is more than 500 the function is terminated
%
% Filesd.m
nX=V_X;
X_init=v_X;
k=0;
iter=0;
while ((norm(n_x - v_x) > err) | (k < 1)) & (k <500),
tic
iter=iter+1;
k =k+1;
V. X=NnX;
v_d = -gradient(fun, v_x, err)’;

adpha=opt_|_sfun,v_x,v_d, er);
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n X =v_x+aphatv_d;

T(k,:)=n x;
end,
temps=toc;
if length(v_x)<3,
T;
al=T(:,1);
b1=T(;,2);
= _init(1); alt;
b=sx_init(2); bilt;
|=length(a);
p=(fv(length(fv))-fv(1))/(ev(length(ev))-ev(1));
fv=fv(1):p:fv(length(fv));
SA Bt=meshgrid(ev,fv);
%sD,Et=meshgrid(a,b);%aici
for i=1:length(a),
c(i)=fevd (fun,sx(i),b(i)t);
end
%for i=1:length(a)
%for j=L:length(b)
%H(i,j)=feva (fun,sD(i,)),E(i ))b);
%end
%end
for i=L:length(ev),
for j=Llength(fv)

C(ij)=fevd (fun,sA(ij),B(ij)t);
end
end
%for i=1:length(a),
% for j=Llength(a)
%C(i,j)=feva (fun,sA(i.j),B(i j)b);
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%end

%end
subplot(2,2,2);grid
%mesh(C)

clareset

meshc(A,B,C);
title('Representation 3-D");
xlabel ('x1');ylabel ('x2);zlabd ('f");
subplot(2,2,4);
contour(A,B, C,30);
title('Contour");

xlabel ('x1');ylabe ('x2);
hold on

for i=1:(length(a)-1),
plot(a(i),b(i),0)
pause(.5)

hold on

end

plot(a(l),b(l),*r");

hold on

plot(a,b,-");

orid;

%subplot(2,2,4);
%plot3(a,b,c,'0)

end

orid;

solution = fevd(fun, n_x)
n_x

iter
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