:Sy 3 9 lawgio (wlile cpinl 95 L fminunc.m U g;lw augo
(medium and Large scale)
Bl (o p) O)pe d dies )90

f(x) = z% + 322 + 525 — min
z € R".

Dy oy ol oo 2j B el S)i il

function [f,g]l=funl (x)
%0bjective function for example (a) 'S
%Defines an unconstrained optimization pro
with fminunc :

f=x(1)"2+3*x(2)"2+5*x(3) "2;
if nargout > 1

ﬁ{'o,ﬂé solved

g(l)=2*x(1);
g(2)=6*x(2);
g(3)= 10* (3) 7
end 3 %
s, fminunc jl oslaswl (¢l p i o
function [xopt, fopt, exf?*a unConstEx1

optlons optimset ('

L/ wmoptions.HessUpdate="bfgs'
.19 defined in the

7 call fminunc

x0

£ Bl =fminunc (@funl, x0, optlons)
Dy oy 2j S oMo 4

function [xopt, fopt,exitflag]=unConstExl
options=optimset ('fminunc');
options.LargeScale="on';

options.Gradobj="'on'

%assuming the function is defined as in funl.m
swe call fminunc with a starting point xO0
x0=[1,1,1];

[xopt, fopt,exitflag]=fminunc(@funl,x0,options);
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function TestFminunc

% Set up shared variables with OUTFUN
history.x = []; history.fval = [];
%$searchdir = [];

[

% call optimization
disp('****************************************')
disp('Iteration steps of the Matlab quasi-Newton algorithm')
i=1;x0= [1,1,1]; options
=optimset ('outputfcn', @outfun, 'display', 'iter', 'largescale','o
ff'); xopt = fminunc(@funl,x0,options);
function stop = outfun(x,optimValues,state)
stop = false; @

switch state case 'iter'
% Concatenate current point and objective functi
% value with history. x must be a row vector.
history.fval = [history.fval; optimValues.fval
history.x = [history.x; x]; &

| | ‘
case 'done
m=length (history.x(:,1));
n=length (history.fval);
if i==
A=history.x;
subplot (2,2,1); o
plot([1l:m],A(:,1),'b", [1:m],A(%2)
idth',1.5);
title('Quasi-Newton itera
subplot(2,2,2);
plot ([1:n],history.fval,
title ('Quasi-Newton - @bJj
end :
if i==
A=history.x;
subplot (2,2, 3) ;4
plot ([1:m],A (%1%
idth',1.5) %%
title (' Trus®h

TinewWidth',2) ;
Function Values'):;

,2),'vr'", [1l:m],A(:,3),"'g", 'LineW

4

end disp('****************************************')

disp('Iteration steps of the Matlab trust-region algorithm')
i=2; history.x = [];

history.fval = []; options

=optimset ('outputfcn', @outfun, 'display', 'iter', 'largescale','o
n', 'Gradobij','on'"); xopt = fminunc(@funl,x0,options);

end
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Iteration steps of the Matlab quasi-Newton algorithm
First-order

lteration Func-count  f(x) Step-size  optimality
0 4 9 10

1 8 1.12 0.1 2.4

)
2 12 0378915 1 ‘\\)1.18
3 16 0.147472 e}s 722

4 20 00478288 (> 0.506
N1 0202

1 0.0323
1 0.00172
1  8.09e-005
1 3.24e-006

Local minimum found.

ion completed because the size of the gradient is
less than

the default value of the function tolerance.

<stopping criteria details>
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Iteration steps of the Matlab trust-region algorithm

Norm of  First-order

Iteration f(x) step optimality CG-ite{ations
%

0 9 \10

1  1.52842e-030 1.73205

He size of the gradient is
less than



Quasi-Newton iterates Quasi-Newton - Objective Function Values
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Trust-region iterates Trust-region Objective Functi es
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