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%% Initialization
clear all

close all

clc

format long

exe step =1 ;
swarm size = 50 ;
swich=0 ;
max_iter = 100;
run

w max= 1.2 ;

w min = 0.4 ;

% Solvin Goal Location Problem using Particle Swarm Optimization

o

number of Run for algorithm
Size of the swarm

o

o\°

Maximum number of iteration for every

w_iter = floor(0.75*max iter) ; % w decreasing step
w_dec = (w_max-w min)/w _iter ;

W = w_max ;
c2 = 2.05 ;
cl = 2.05 ;

% PSO parameter Cl
% PSO parameter C2

Rl1 = rand(2, swarm_size) ;
R2 = rand(2, swarm_size) ;
eps = 0.001 ;

lastb max = 10 ;
lastbest=0;

fit = 0;

landa = 0.94 ;
eta = 0.001;

1 = 20;

load ('r100.txt")

load ('weightl100.txt")

load('fac posl00.txt")

r=r100;
weight=weight100;
fac pos=fac posl00;

o\
o

RS A b b b b b b b db S S b b b b b b Ib Sb S g 2 b b b b b Sh S 4 I 2 b b b b b b dh g 2 b b b b b b Sh S g b g b b b b b (dh  db g g b b b b b Sb 4
* %
O e
S
% Initializing swarm and velocities and position
%
O o e e e e e e e e e e e e e e e e
S
o
S
[fac_size,ppl= size(fac _pos) ;

lower = min(fac_pos)
upper = max (fac pos)

al=lower (1) ;

’

I
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az=upper(l) ;
bl=lower (2) ;
b2=upper (2) ;

vmax = [ (a2-al)*(rand) , (b2-bl)*(rand)] ;

vmax = vmax' ;
vmin = -vmax ;
tic ;

KK A AR AR A AR A AR A AR A AR A AR A AR A AR A AR A AR A AR A AR A AR A AR A IR A AR AR A AR A A A A A A Ak kK

% Initializing swarm and velocities and position %
e %
position = [al*ones(l,swarm size) + (a2-al)*(rand(l, swarm size)) ;

bl*ones (1,swarm size) + (b2-bl)*(rand(l, swarm size))] ;

for i = 1 : swarm size

position fitness (i) = fitness(weight , fac pos , r , fac size ,
position(:,1i))
end

fmin=min (position fitness);
fmax=max (position fitness);
t(1l)=-(fmax-fmin)/ (log(0.1)) ;

p_best position = position ;
p _best fitness = position fitness ;

[g best fitness,g] = min(p best fitness) ;

for i = 1 : swarm size
g best position(:,1) = p best position(:,g) ;
end
% velocity = zeros(2,swarm size);
for i = 1 : swarm size
velocity(:,1) = (vmax - vmin).*rand(2,1) + vmin ;
end
R R I e b b b b b b b S S b b b b b b b b b I b b b b b b db I 4 b b b b (b b b b S b b b b b b b db S b 2 b b b b b b db I d b b b b b b4
F—————————— = %
% VELOCITY UPDATE %
Fmmm %

velocity = w*velocity + cl*(Rl.* (p best position - position))+
c2*(R2.* (g _best position - position)) ;

R b b b b b b b b b SR b I I b I S b b b b b b I b b b b b e b b S b b b 2 b I I b b I b b b I b b I b S I dh b b b b b dh b b I ah b 4

% SWARM UPDATE 3

position = position + velocity ;

R b b b b b db b db b b b b b b b b b b db 2b b b db b b b b b 4 b b b b ab 2b b b b b d b b b b b b b b b b b b b b b b b b b b b b b b b b b g
%% Main Loop

for j = 1 : exe step
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iter = 0 ; % Iterations’counter

while ( iter < max _iter ) && (iter-lastbest<))
% && (abs (g best fitness - fit)>= eps)

iter = iter + 1 ;

o)

% updating value of w
if (iter<= w_iter)
w=w_max- (iter-1)*w_dec ;

end
Rl = rand(2, swarm size) ;
R2 = rand(2, swarm size) ;

velocity = rand * velocity + cl*(Rl1.*(p best position - position)) +
c2* (R2.* (g _best position - position)) ;
position = position + velocity ;

for i = 1 : swarm size
position fitness (i) = fitness(weight , fac pos , r , fac size
,position(:,1)) ;
end
for i = 1 : swarm size
if position fitness (i) < p best fitness (i)
p _best fitness(i) = position fitness(i) ;
p_best position(:,i) = position(:,1) ;
end
end
[global best fitness,g] = min(p_best fitness) ;

if global best fitness < g best fitness
g best fitness = global best fitness ;
lastbest=iter;

for i = 1 : swarm size
g best position(:,1) = p best position(:,g) ;
end
end
sai=1;

while (sai<=1l)
ppg = g best position(:,1) ;
Xp = ppg t+ eta*(max(az2,b2)-min(al,bl))*randn ;
pa min (1l,exp((fitness(weight , fac pos , r , fac size ,ppg)-
fitness(weight , fac pos , r , fac size ,xp))/t(iter))) ;
if pa>=rand
Ppg = Xp ¢
end
sai=sai+l;
for i = 1 : swarm size
g _best position(:,i) = ppg ;
end
g best fitness = fitness(weight , fac pos , r , fac size ,ppg):;
end % while
t(iter+l) = landa*t(iter);
rrr(j) = g best fitness ;
gqg (iter) = g best fitness ;
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sprintf (' iteration %3.0f ..... ', diter )
end % end of while loop
j=3+1 ;
end % end of for j <= exe
toc ;
t = toc ;
sprintf ('best fitness %3.4f: ', min(gqq) )
% g _best position (:,1)
$ % r
t/exe step
plot (gqq) ;
% hold on;
% h=figure;
% plot(rrr);

KK A AR AR R AR A AR A AR A AR A AR A AR A AR A A KRR AR A A A A A A AR A AR A AR A AR A AR A AR A AR AR AR AR A XKk

%% this M-file evaluate the fitness function

function £ = fitness(e, r, weight, fac pos, fac)

sum = 0;

for col =1 : fac
s = weight(col) * (norm(e - fac pos(col,:)) - r(col))"2 ;
sum = sum + s ;

end

f = sum ;
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% Solvin %%Goal Location Problem using BTST

o\°

%% Initialization
clear all

close all

clc

format short

exe step =1 ; % number of Run for algorithm

swich=0 ;

max_iter = 500; % Maximum number of iteration for every
run

eps = 0.1 ;
lastb max = 10 ;
lastbest=0;

load('r100.txt")
load ('weightl100.txt")
load('fac posl00.txt")

r=rl100;
weight=weight100;
fac pos=fac posl00;

KA KA AR A AR A AR A AR A AR A AR A A A A A A AR A A A KA A AR A AR A AR A AR A AR A AR A A A A A A A A Ak Ak Ak Ak kkk

% Initialization %
[fac size,ppl]= size(fac_pos) ;

lower = min(fac_pos) ;
upper = max (fac pos) ;

al=lower (1) ;

az=upper(l) ;

bl=lower (2) ;

b2=upper (2) ;

facility = fac_pos;

[fac,pp2]= size(facility) ;

fac pos(fac _size+l,:)= [al,bl];
fac pos(fac _size+2,:)= [a2,b2];
fac_pos(fac_size+3,:)= [al,b2];
fac _pos(fac_size+4,:)= [a2,bl];

fll=fac pos(:,1);fl=£f11";

f22=fac pos(:,2);£f2=£22";

td=delaunay (fl, £2);
triplot(td, f1,f£f2);

tic ;

o\°

% Main Loop
** Phase 2 : Evaluating **

o\°

[tl,t2] = size(td);
for i =1 : tl
g = td(i,:);
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center(i,1) = (£f1(g(l)) + £f1(qg(2)) + £1(q(3)))/3;
center(i,2) = (£2(qg(l)) + £2(qg(2)) + £2(q(3)))/3;
center fitness(i) = fitness(center(i,:), r, weight, fac pos,

4
fac_size);

end
[UB,g] = min(center fitness) ;
%% calc lower bound for each tri (LB)
for 1 =1 : tl
q = td(i,:);
for j=1 : fac_size
u(j,:)= [norm(fac_pos(j,:)-fac_pos(g(l),:)),norm(fac pos(j,:)-
fac_pos(gq(2),:)),norm(fac_pos(j,:)-fac_pos(q(3),:))] ;
DT (J) = max(u(j,:))
end
sum=0;
for k=1 : fac_size
sum = sum + weight (k) * (DT (k)-r(k))"2 ;
end;
LB(i) = sum ;
end
for i=1 : tl
discard(i) = 0 ;

end

for i=1 : tl
if LB(1i)>UB/ (1+eps)

discard(i) =1 ;
end
end
%% ** Phase 3 : Branch and Bound **
[LB min,h] = min(LB) ;
for 1 =1 : tl
td new(i,:) = td(i,:);
end
iter = 0 ; % Iterations’counter
while ( LB min < UB/(l+eps) ) && (iter < max iter)
iter = iter + 1 ;
q = td new(h,:);
aq
new(l,1) = (f1(qg(1))+£fl(q(2)))/2;
new(1,2) = (£f2(q(1))+£2(q(2)))/2;
new (2,1) = (£1(qg(1))+£f1(q(3)))/2;
new(2,2) = (f2(q(1))+£f2(q(3)))/2;
new(3,1) = (f1(q(3))+£fl(q(2)))/2;
new(3,2) = (f2(q(3))+f2(q(2)))/2;
[fac_size,ppl= size(fac_pos) ;
[t1l,t2] = size(td new);
td new(tl+l,:) = [g(l),fac_size+l, fac size+2] ;
td new(tl+2,:) = [g(2),fac size+3,fac size+l] ;
td new(tl+3,:) = [g(3),fac size+2,fac size+3] ;
(

td new(h,:) = [fac size+l, fac size+3, fac size+2] ;
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fl=fac pos(:,1); f2=fac pos(:,2);
[tl,t2] = size(td new);
for 1 =1 : tl
g = td new (i, :);
center(i,1l) = (fl(g(l)) + fl(g(2)) + £f1(q(3)))/3;
center(i,2) = (£2(g(l)) + £2(q(2)) + £2(q(3)))/3;
center fitness(i) = fitness(center(i,:), r, weight ,
facility , fac_size) ;
end
[UB,g] = min(center fitness)
%% calc lower bound for each tri LB
for 1 =1 : tl
if discard(i) == 0
g = td new(i,:);
for j=1 : fac_size
u= [norm(fac _pos(j,:)-
fac_pos(q(l),:)),norm(fac _pos(Jj,:)-fac pos(g(2),:)),norm(fac_pos(j,:)-
fac pos(q(3),:))1 ;
DT (j) = max(u);
end
sum=0;
for k=1 : fac_size
sum = sum + weight (k) * (DT (k)-r(k))"*2 ;
end;
LB(i) = sum ;
end %% if

end

for i=1 : t1l
if LB(1i)>UB/ (1+eps)

discard(i) = 1 ;
end
end
triplot (td new,fl,f2);
sprintf (' iteration %3.0f ..... ', iter )

end % while

toc ;

t = toc ;

t/exe step

sprintf (' The Solution is = %3.7f , UB )

sprintf (' Number of Iterations = %3.0f ', iter )

% sprintf (' CPU Time = $3.5f ', t )
:O*****k*k*k*k*k*k*k*k*k*k*k*k~)<~)<~)<*************k*k*k*k*k*k*k*k*k*k*k*k************************
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o

% Solvin %%Goal Location Problem using a Weiszfeld like Algorithm

o

o

clear all
close all

clc
max_iter = 300 ; % Maximum number of iteration for every
run

exe step = 30 ; % number of Run for algorithm

eps = 10%-5 ;

load('rl100.txt")
load ('weightl100.txt")
load('fac posl00.txt")

r=r100;
weight=weight100;
fac pos=fac posl00;

[fac size,ppl]= size(fac_pos) ;

x(:,1) = [-1;-1] >

x(:,2) = x(:,1) - (1/(g(weight , fac pos , r , fac size , x(:,1)
))) *(h(weight , fac pos , r , fac_size , x(:,1) )) 7

k=2;

tic ;

for j = 1 : exe step

5 for k = 2 : max iter

while (k < max _iter) && (abs(fitness(weight, fac pos, r, fac size,

x(:,k))-fitness(weight, fac pos, r, fac size, x(:,k-1)))
>= eps)
k=k+1;
sprintf (' iteration %3.0f ..... ', k)
x(:,k) = x(:,k-1) - (1/(g(weight , fac pos , r , fac size ,
x(:,k-1) )))*(h(weight , fac pos , r , fac size ,
x(:,k=1) ))
end
% end
toc ;
t(j) = toc ;
end
sprintf ('xbest %3.4f Y, x(:,k) )
sprintf ('best fitness %3.4f ', fitness(weight , fac pos , r ,

fac size , x(:,k) ) )
sum(t) /exe step
k
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Q

%% Solvin %$%Calculating eigenvalues of a nonsymmetric matrix using
Particle Swarm Optimization

%% Initialization

clc

format long

Q

% number of Run for algorithm
% Size of the swarm

=

exe step =
swarm_ size
swich=0 ;

max_iter = 4; % Maximum number of iteration for every run
n = 1024;

m = 20 ;

step = m ;

k max=50 ;

k = 200 ;

w max= 1.2 ;

w min = 0.4 ;

w_iter = floor(0.75*max iter) ; % w decreasing step

w_dec = (wfmax—wfmin)/wfiter ;

w= w_max ;

c2 = 2.4 ; % PSO parameter C1l

cl =0.4 ; % PSO parameter C2

Rl = rand(n, swarm size) ;

R2 = rand(n, swarm size) ;

Il
w

eps = 0.0001 ;
lastb max = 10 ;
fun _eval=0;

lastbest=0;

R R I I S I I I I R b I I S I I S b I I b I b IR b b I b I e b S I b b I 2 b b I b b b b Sb b I ah Ih b b Sh b b ah e

o° o°

*hkkhkkhkhkhhhkkkk kK DATA
data?
for i=1:8
for j=1:8
tl(i,3)=0;
end
end
for 1i=2:8
tl(i,i)=-1;
end
tl(1l,1)=-2;
t1(8,8)=-1;
for i=2:8
tl(i,i-1)=-1;
end
for i=1:8
for j=1:8
t2(1i,3)=0;
end
end
for i=2:8
t2(i,1)=-1;
end

00 00 O A A OO A A A AN AN A A A A A O O A A O° o°

e
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% for i1i=2:8

% t2(i,1i-1)=-1;
% end

$ t2(8,8)==-2;

o\°

t2(1,1)=-1;

oo

oo

I=eye(8) ;

o\°

bl=blkdiag (4*I,4*1,4*I,4*I1,4*1,4*1,4*1,4*1,4*1,4*1,4*1,4*1,4*1,4*I,4*1I
4*1);

oo ~

% s=[tl -2*I zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros(8); -I t2 -I zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8); zeros(8) -I tl -I zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8); zeros(8) zeros(8) -I t2 -I zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8); zeros(8) zeros(8) zeros(8) -I tl -I zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8); zeros(8) zeros(8) zeros(8) zeros(8) -I t2 -I zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8); zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I tl -I
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8); zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I t2
-1 zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8);
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I tl
I zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8); zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I t2 -
I zeros(8) zeros(8) zeros(8) zeros(8) zeros(8); zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I tl -
I zeros(8) zeros(8) zeros(8) zeros(8); zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I t2 -
I zeros(8) zeros(8) zeros(8); zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I tl -
I zeros(8) zeros(8);zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)

zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I t2 -
I zeros(8); zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I tl -
I; zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -2*I
t2;1;

8
8
8
8
8
8
8
8
8
8
8
8
8
8
o

o\

% [t2 -2*1 zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros(8); -I tl -I zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)

zeros (8); zeros(8) -I t2 -I zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)

zeros (8); zeros(8) zeros(8) -I tl -I zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)

zeros (8); zeros(8) zeros(8) zeros(8) -I t2 -I zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)

zeros (8); zeros(8) zeros(8) zeros(8) zeros(8) -I tl -I zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)

zeros (8); zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I t2 -I
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)

zeros (8); zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I tl
-I zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8);
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zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I t2 -
I zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8); zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I tl -
I zeros(8) zeros(8) zeros(8) zeros(8) zeros(8); zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I t2 -
I zeros(8) zeros(8) zeros(8) zeros(8); zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I tl -
I zeros(8) zeros(8) zeros(8); zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I t2 -

I zeros(8) zeros(8);zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)

zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I tl -
I zeros(8); zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -I t2 -
I; zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8)
zeros (8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) zeros(8) -2*I
tl;];

oo

oe

a=[bl s; ss bl];

a=snewnew ;
* ok Kk ok ok k ok ok ok k ok ok k ok sk ok sk ok ok ok ke sk ok sk ok ke k ok sk ok sk ok ok ok ok k ke sk ke ok ok ok ok ok sk ke sk ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok

* oo

tic ;
position = ones(n, swarm size) ;
for i =1 swarm size
position(:,1i) = position(:,1i)/norm(position(:,1));
end
for i = 1 : swarm size
[ff,landa(:,i),z(:,:,1)] = ra(k, position(:,1), m ,n ,a);
position(:,i) = ff ;
position fitness (i) = fitness(m,n,landa(:,1i),z(:,:,1),a ) ;
end
p _best position = position ;
p_landa = landa ;
p_eigv = z ;

p _best fitness = position fitness ;

[g best fitness,g] = min(p best fitness) ;

last best fitness = g best fitness ;
for i = 1 : swarm size

g best position(:,i) = p best position(:,g) ;
end

g landa = p landa(:,qg);
g_eigv = p_eigV( ty0,9) 0

velocity = zeros(n,swarm size);

R I I b b b b b b b Sh b I SR b I S b b b b S I 2 b b b b b b 2 b I I b b b dh Sh b S S b b Ib b b Sh Ib b I b b b Sh Ib b b Sb b b Sh b b 2b e 4

[

%% Main Loop
for j = 1 : exe step

iter = 0 ; % Iteration’s counter
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while ( iter < max iter ) & (swich==0)
% (g_best fitness > eps)
iter = iter + 1 ;
% updating value of w
if (iter<= w_iter)
w=w_max- (iter-1)*w_dec ;
end
Rl = rand(n, swarm size) ;
R2 = rand(n, swarm size) ;
velocity = w * velocity + cl*(Rl1.*(p best position - position)) +

c2* (R2.* (g _best position -
position =

for 1 =1 swarm size
[ff,landa(:,1i),z(:,:,1)]
position(:,i) = ff ;

position fitness(i) = fi

position)) ;

position + velocity ;

= ra(k, position(:,1),

tness(m,n,landa(:,1i),z(:,:

fun eval = fun eval+l ;
end
for i =1 swarm size
if position fitness (i) < p best fitness (i)
p _best fitness(i) = position fitness (i) ;
p_best position(:,i) = position(:,1) ;
p_landa(:,i) = landa(:,1) ;
p eigv(:,:,1) = z(:,:,1) ;
end
end
[global best fitness,g] = min(p_best fitness) ;

if global best fitness < g best fitness

lastbest=iter;
g best fitness =
for i =1 swarm_size
g _best position(:,1)
end
g_landa =
g _eigv =

p_landa(:,q9);
p_eigv(:,:,9);

for i=1:m
g eigv(:,1i)=g_eigv(:
end
end

rrr (iter) = g best fitness

global best fitness ;

= p best position(:,qg) ;

;1) /norm(g_eigv(:,1));

’

sprintf (' iteration %3.0f
if abs (g best fitness)<=eps
swich=1;
end
end % end of while loop
j=j+1 ;
end % end of for j <= exe
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for i=1:m

error (i) = norm(a*g eigv(:,1i)-g landa(i)*g eigv(:,1));
end
rrr

o

toc ;
% t/exe step
g_landa

g best fitness
error'

figure ;
plot(rrr) ;

function [ff,ft,ev] = ra(k, x, m ,n , a )
%% $%%%%%%%%% Restarted Arnoldi MGS () $%%%%5%%%5%%%5%%%5%%%
v(:,1) = ones(n,1l) ;
v(:,1) = v(:,1)*(1/norm(v))
vv(:,1)=x;
for s =1 : k BL e other conditions
vvv = vv(:,8) ;
[h,v] = arnoldi(vvv,m,n,a) ;
[g , 11 = eig(h);
% for =1 :m
% lambda (3) = 1(3,3)
% end
lambda = diag(1l);
y = v*g ;
vvv = zeros(n,1l);
$%%%5%% detemining c (1) $%%%%
c = ones(l,m) ;
% c(l)=0;
% for i =1 :m
% c(i) = norm(a*y(:,1i)-lambda(i)*y(:,1)) -
% end
for 1 =1 m
vvv = vvv + c(i)*y(:,1)
end
vv(:,s+l) = vvv ;
end

ff = wvvi(:,k+1);
ft = lambda ;

ev =y ;
R b b b b b db b db b b b b b b b b b b b b b b db b b b I b 4 b b b b b b b b b b I b b b b b b b b b b b b b b b b b b b b b b b b b b b g

function [f,rr] = arnoldi(g, m, n, am )

%% $%%%%%%%%%% Arnoldi MGS () F555%5%5%5%5%5%5%5%5%5%%%%
% tic;y

% v(:,1) = ones(n,1l) ;

v(:,1) = g ;

v(:,1) = v(:,1)*(1/norm(q)) ;
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for j 1 m
w = am*v(:,]J) ;
for i = 1 3
h(i,j) = w'*v(:,1) ;
w=w - h(i,j)*v(:,1) ;
end
if j ~=m
h(j+1,3J) = norm(w) ;
v(:,3+1) = (1/h(3+1,3))*w ;
end
end

for 3 =1 :m

h(i,3)=0;
end
end
f =h;
rr = v;
% toc;
% h
v
% t = toc
% am*v-v*h;
R b b b b b b b 2 b b b b b b b I I b b b b b b b I I I b b b b b b a2 b b b b b b b I b b b b b b b b b I 2 b b b b b b b b dE 2 b b4

o

% this M-file evaluate the fitness function

function £ = fitness(m,n,lam,zz,a )
sum = 0;
for j =1 :m
sum = sum + norm(a*zz(:,7J) - lam(j)*zz(:,73)) ;
end

f = sum ;
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