Esercizi

Esercizio 1
trovare il minimo di y=sin(x)+cos(x) sull’intervallo [0,10] usando fminbnb. Rappresentare graficamente la funzione e il minimo trovato.

Soluzione

z=inline(‘sin(x)+cos(x)’); a=0; b=10;

fplot(z,[a,b])

[x,fval,exitflag,output]=fminbnd(z,a,b)

hold on, plot(x,z(x),’r*’)
x =

    3.9270

fval =

   -1.4142

exitflag =

     1

output = 

    iterations: 8

     funcCount: 10

     algorithm: 'golden section search, parabolic interpolation'

[image: image1.png]




Esercizio 2
Usando fminsearch calcolare il minimo della funzione:

Z=3*x(1)/(x(1)^2+x(2)^2+1) nelle vicinanze di x0=[0,0]. Rappresentare graficamente la funzione ed il minimo trovato.

Soluzione
>> [x,fval,exitflag,output]=fminsearch(inline('3*x(1)/(x(1)^2+x(2)^2+1)'),[0,0])

x =

    -1.0000   0.0000

fval =

   -1.5000

exitflag =

     1

output = 

    iterations: 64

     funcCount: 123

     algorithm: 'Nelder-Mead simplex direct search'

>> [X,Y]=meshgrid([-2:0.1:2],[-2:0.1:2]);

>> Z=3.*X./(X.^2+Y.^2+1);

>> mesh(X,Y,Z)

>> hold on

>> plot3(-1,0,-1.5,'*')

[image: image2.png]



Esercizio 3 

Applicando fminunc trovare 
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nelle vicinanze di x0=[0,0]. Rappresentare la funzione ed il suo minimo.
Soluzione
Function y=minfun(x)

y=exp(x(1))*4*x(1).^2+2*x(2).^2+4.*x(1).*x(2)+2.*x(2)+1);

>>clear; x0=[0,0];

>> options=optimset('LargeScale','off');

>> [x,fval,exitflag,output]=fminunc(@minfun,x0,options)

x =

    0.2593   -0.7593

fval =

    0.1955

exitflag =

     1

output = 

       iterations: 6

        funcCount: 24

         stepsize: 1

    firstorderopt: 1.4901e-008

        algorithm: 'medium-scale: Quasi-Newton line search'

          message: [1x85 char]
% minfunplot.m
% Plots the objective function in 
% the minimization basic example.
x = -2:0.1:2;
y = -2:0.1:2;
[X,Y] = meshgrid(x,y);
Z = exp(X).*(4*X.^2+2*Y.^2+4*X.*Y+2*Y+1);
surf(X,Y,Z);
shading interp
hold on
x1=0.5; y1=-1; z1= exp(x1).*(4*x1.^2+2*y1.^2+4*x1.*y1+2*y1+1);

plot3(x1,y1,z1,’*r’)

[image: image5.png]



Esercizio 4 
Usando quadprog calcolare il
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con le condizioni di vincolo:
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oppure, equivalentemente
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Rappresentare graficamente la funzione da minimizzare, i suoi vincoli ed il punto di minimo.
soluzione

parte quadratica 
[image: image9.wmf]ú
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; parte lineare f=[]
x0=[1,1]; H=[2 0;0,4]; f=[];
 A=[1,1; -1 0; 1,0; 0,-1; 0,1]; b=[1,0,0.8,0,0.7]; Aeq=[]; beq=[]; lb=[]; ub=[];
 options=optimset('LargeScale','off');
 [xmin,fval,exitflag,output,lambda]=quadprog(H,f,A,b,Aeq,beq,lb,ub,x0,options)
x =

     0

     0

fval =

     0

exitflag =

     1

output = 

       iterations: 2

        algorithm: 'medium-scale: active-set'

    firstorderopt: []

     cgiterations: []

          message: 'Optimization terminated.'

lambda = 

      lower: [2x1 double]

      upper: [2x1 double]

      eqlin: [0x1 double]

    ineqlin: [5x1 double]
%figquadprog
clf
[X,Y]=meshgrid([-1:0.1:2],[-1:0.1:2]); 
Z=(X.^2+2.*Y.^2);
meshc(X, Y, Z);
%
hold on
%Vincoli
%
X1=[-1:0.1:2]; Y1=1-X1; Z1=(X1.^2+2.*Y1.^2);
plot(X1,Y1)
hold on
plot3(X1,Y1,Z1)
%
% 
hold on
Y2=[-1:0.1:2]; X2=0.8.*ones(1,length(Y2)); Z2=(X2.^2+2.*Y2.^2);
plot(X2,Y2,'y')
hold on
plot3(X2,Y2,Z2,'y')
%
hold on
X3=[-1:0.1:2]; Y3=0.7.*ones(1,length(Y2)); Z3=(X3.^2+2.*Y3.^2);
plot(X3,Y3,'c')
hold on
plot3(X3,Y3,Z3,'c')
% hold on
plot(X1,Y1)
plot(X2,Y2,'y')
plot(X3,Y3,'c')
x5=xmin(1); y5=xmin(2); z5=(x5.^2+2.*x5.^2);
plot3(x5,y5,z5,'ko') 
[image: image10.png]



Esercizi svolti nella parte di teoria
Esercizio 5
Determinare 
max(z=xy)

c.v. x+4y=16. 
Rappresentare la funzione, il vincolo e il massimo sovrapposti.
soluzione

 options=optimset('Largescale','off');

 x=fmincon(inline('-x(1)*x(2)'),[1,1],[],[],[1,4],[16],[],[],[],options)

x =

8.0 2.0000
%grafico
 [X,Y]=meshgrid([-10:0.1:10],[-10:0.1:10]);

 Z=X.*Y;

 mesh(X,Y,Z)

X1=[-10:0.1:10];

 Y1=(16-X1)./4;

 Z1=X1.*Y1;

hold on

 plot3(X1,Y1,Z1,'-')

 plot3(8,2,16,'*r')
[image: image11.png]



esercizio 6
Calcolare

min(z=x.^2+y.^2)
c.v. x+4*y=0

Rappresentare graficamente la funzione, il vincolo ed il punto di minimo

soluzione

options=optimset('Largescale','off');

x=fmincon(inline('x(1).^2+x(2).^2'),[1,1],[],[],[1,4],0,[],[],[],options)

x =

  1.0e-008 *

   -0.8279    0.2070

[X,Y]=meshgrid([-10:0.1:10],[-10:0.1:10]);
 Z=X.^2+Y.^2;

mesh(X,Y,Z),hold on

 x1=[-10:0.1:10];

 y1=x1./4;

 z1=x1.^2+y1.^2;

 plot3(x1,y1,z1)

xmin=0.0; ymin=0.0; zmin= xmin.^2+ymin.^2;

 plot3(xmin,ymin,zmin,'r*')

[image: image12.png]



esercizio 7
Calcolare

max(z=x)
c.v. 
x.^3+y.^2=0

Rappresentare graficamente la funzione, il vincolo ed il punto di massimo.

soluzione
function [c,ceq]=nlcon1(x)

c=[];

ceq=x(1).^3+x(2).^2;

 options=optimset('LargeScale','off');

 [x,fval,exitflag,output,lambda]=fmincon(inline('-x(1)'),[0,0.1],[],[],[],[],[],[],@nlcon1,options)

Maximum number of function evaluations exceeded;

increase OPTIONS.MaxFunEvals

x =

  1.0e-004 *

    0.3697    0.0005

fval =

-3.6966e-005

exitflag =

     0

output = 

       iterations: 44

        funcCount: 202

         stepsize: 0.5000

        algorithm: 'medium-scale: SQP, Quasi-Newton, line-search'

    firstorderopt: 25.2810

     cgiterations: []

lambda = 

         lower: [2x1 double]

         upper: [2x1 double]

         eqlin: [1x0 double]

      eqnonlin: 2.8237e+008

       ineqlin: [1x0 double]

    ineqnonlin: [1x0 double]
grafico 
x=[-1:0.1:1]; y=x;
[X,Y]=meshgrid(x,y);
 Z=X;

 mesh(X,Y,Z)

 hold on

y1=y; x1=nthroot(-y.^2,3); z1=x1;
plot3(x1,y1,z1)

xmax=0.00004; ymax=0.0; zmax=xmax;

 plot3(xmax,ymax,zmax,'*')

[image: image13.png]



Esercizio 8
Calcolare

min z=(x-4)^2+(y-4)^2. 
Rappresentare graficamente la funzione e il suo minimo
Soluzione

options=optimset('LargeScale','off');

 [x,fval,exitflag,output]=fminunc(inline('(x(1)-4)^2+(x(2)-4)^2'),[1,1])

Warning: Gradient must be provided for trust-region method;

  using line-search method instead.

> In fminunc at 241

Optimization terminated: relative infinity-norm of gradient less than options.TolFun.

x =

    4.0000    4.0000

fval =

  3.9968e-015

exitflag =

     1

output = 

       iterations: 2

        funcCount: 9

         stepsize: 1

    firstorderopt: 2.9802e-008

        algorithm: 'medium-scale: Quasi-Newton line search'

          message: [1x85 char]
 clf

 [X,Y]=meshgrid([-1:0.1:6],[-1:0.1:6]);

 Z=(X-4).^2+(Y-4).^2;

 meshc(X,Y,Z), hold on
x1=4.0; y1=4.0; z1=(x1-4).^2+(y1-4).^2;

plot3(x1,y1,z1,’r*’)

[image: image14.png]



Esercizio 9
Calcolare

Min(z=(x-y)^2-(y-4)^2)

c.v. 
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soluzione

>> [x,fval,exitflag,output]=fmincon(inline('(x(1)-x(2))^2+(x(2)4)^2'),[1,1],[-1 -1;1 0;0 1],[5;6; 6])

Warning: Large-scale (trust region) method does not currently solve this type of problem,

switching to medium-scale (line search).

> In C:\MATLAB6P5\toolbox\optim\fmincon.m at line 213

Optimization terminated successfully:

 First-order optimality measure less than options.TolFun and

  maximum constraint violation is less than options.TolCon

 No Active Constraints

x =

    4.0000    4.0000

fval =

  7.5835e-015

exitflag =

     1

output = 

       iterations: 2

        funcCount: 11

         stepsize: 1

        algorithm: 'medium-scale: SQP, Quasi-Newton, line-search'

    firstorderopt: 1.9316e-007

     cgiterations: []

Esercizio 10

a) Determinare gli eventuali punti che soddisfano la condizione necessaria per un minimo vincolato nel problema

z = x2y + y
c. v. 
xy = 2

b) Rappresentare graficamente la funzione obiettivo e i punti di minimo calcolati con Matlab

c) Rappresentare graficamente il vincolo sulla funzione obiettivo

Soluzione

a)

% sol_opt_tool.m

clear

clf

f=inline('x(1).^2.*x(2)+x(2)');

Aeq=[]; Beq=[]; A=[]; B=[];LB=[]; UB=[];

options=optimset('LargeScale', 'off');

% minimo nel 1° quadrante

X01=[3,2/3]; 

[min1,fval1,exitflag1,output1,lambda1,grad1]=FMINCON(f,X01,A,B,Aeq,Beq,LB,UB,@(x)mycon1(x),options)

% minimo nel terzo quadrante

X02=[-1,-2]; 

[min2,fval2,exitflag2,output2,lambda2,grad2]=FMINCON(f,X02,A,B,Aeq,Beq,LB,UB,@(x)mycon2(x),options)

% funzione obiettivo

 x=[-3:0.1:+3]; y=[-3:0.1:+3];

 [X,Y]=meshgrid(x,y);

 Z=X.^2.*Y+Y;

 mesh(X,Y,Z), xlabel('x'),ylabel('y'),zlabel('z');

 hold on 

 % vincolo non lineare 1° quadrante

 X1=[0.7:0.1:3];

 Y1=2./X1; Z1=X1.^2.*Y1+Y1;

 plot3(X1,Y1,Z1,'r')

 %

 % vincolo non lineare 2° quadrante

 Y2=[-3:0.1:-0.7];

 X2=2./Y2; Z2=X2.^2.*Y2+Y2;

 plot3(X2,Y2,Z2,'r')

 plot3(min1(1),min1(2),fval1,'*k')

 plot3(min2(1),min2(2),fval2,'*k')

c)
[image: image16.png]
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