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Given an n by m matrix B , an n by n matrix A
This program obtains :

(1)- The Standard form

(2)- The primary vector companion form

(3)- The feedback matrix F

(4)- The transformation matrix T

(5)- The Kronecker invariants

>k 3k 3k >k 3k 3k >k 3k 5k >k 5k 5k >k 5k 5k 5k >k 5k >k >k >k 5k >k 3k 5k >k 3k 5k >k %k 5k >k >k 5k >k >k 5k >k >k >k >k >k %k 5k >k %k >k %k k

tO=cputime;

disp(' This is the given plant matrix A') %line 1

disp (' ssksksokskskskokkskokkokkokkokkkokkkkokkkokkx 1) Y line 2

A=
1.

[1.3800 -0.2077 6.7150 -5.6760;-0.5814 -4.2900 0 0.6750;
0670 4.2730 -6.6540 5.8930;0.0480 4.2730 1.3430 -2.1040]

%line 3

disp(' This is the given input matrix B') %line 4

disp (" sskkskskskskokskkskskokkkkkokokkkkkokkkkkokkkx ') Y line 5

B=[0 0; 5.6790 0;1.1360 -3.1460;1.1360 0]
%line 6
A=A'; Yline 7

[V,Dl=eig(A);
[v,D]

\A
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Vi=v(:,[1 3 4 9])
Qp=gramsch (V1)
R=Qp ' *A*Qp

E=Qp'*B

A=R'

B=-F

[n,m]=size(B);
r=n+m;

Q=[B,A];

Tl=eye(n); %line 10
% The Echelon form of Q

i=1;j=1; tol=le-6;

while ( i<=n ) & ( j<=r )
[q,k]=max(abs(Q(i:n,j))) ; k=k+i-1;
if (g<=tol)
Q(i:n,j)=zeros(n-i+1,1);

J=i*

else

if i~=k

QCli,k],:)=Q([k,1i],:);
T1([i,k],:)=T1([k,i],:);

QC:, [i+m,k+m])=Q(:, [k+m,i+m]);

end

t=Q(1,3);

% if t~=0
Qi,:)=Q0,:)/t;
QC:,i+m)=Q(:,i+m)*t;
T1(i,:)=T1(i,:)/t;

% end

if i~=n
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for k=i+l:n

t=Q(k,1);

if t~=0

Qk, :)=Q(k, :)-t*Q(i,:);
QC:,i+m)=Q(:,i+m)+t*Q(: ,k+m);
T1(k,:)=T1(k,:)-t*xT1(i,:);
end

end

end

i=i+l

J=3i*1;

end

end

Yo ok ok skokok ok ok sk ok ok ok ok ok ok ok ok sk ok ok ok sk ok ok ok sk ok ok ok ok sk ok ok ok ok ok ok ok

% Now compute the Standard echelon form !

s=1;

while s < n

i=s+1 ;

for j=i:r

if Q(i,j)~=0

for k=1:s

if Qk,j)~=0

t=Q(k, j);

Qlk, :)=Qk, :)-t*xQ(i,:);
T1(k,:)=T1(k,:)-t*xT1(i,:);
QC:,i+m)=Q(:,i+m)+t*Q(:,k+m);
end

end

break

end

end

s=s+1;

end
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Yo shesk stk ok ok ok sk sk ok o ok ok sk sk ok o ok ok sk sk sk ok ok ok sk K o ok ok sk sk ok ok sk sk sk o ok ok sk ok o ok ok sk ok ok ok ok sk K ok ok ok oK
for i=n:-1:m+1

for k=i:r

if Q(i,k)==1

for j=k+l:r

t=Q(i,j);

QC:,3)=QC:,j)-t*xQ(: ,k);

Q(k-m, : )=Q(k-m, : ) +t*Q(j-m, :);
T1(k-m, :)=T1(k-m, :)+t*T1(j-m,:);
end

break

end

end

end

% >k 3k 5k >k 5k 5k >k 3k 5k >k 3k 5k >k 5k 5k >k 5k 5k >k 5k 5k 5k >k 5k 5k %k 3k 5k >k 3k 5k >k 3k 5k >k >k 5k >k >k 5k >k >k 5k >k >k >k 5k >k 3k >k >k >k >k >k >k >k %k >k >k *k >k >k *k

Q

disp(' This is the transformation matrix,T1')

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

T1

Uy oKk kok ok ok ok ook ok ok ok o ok ok K ok ook ok K ok o oK o K ok o oK ok K ok o oK ok K ok oK ok K ok oK oK K ok ok oK K

%» The Feed-back matrix , F

B1=Q(:,[1:m]);A1=Q(:, [m+1:1r])

BO=Q(1:m,1:m) ;bo=inv(BO)

G=Q(1:m,m+1:r) ;Fl1=-bo*G;G0=G;

Fp=F1xT1,;

Uy oKk ok ok ok ok ok ook o ok ok ook o oK ok o oK o oK ok o oK oK ok ook oK ok ook oK ok ook oK ok o ok oK ok ook oK ok ok ok ok ok oK
disp(' This is the primdry feedback law ')

disp (! sk kok ok Kok Kok Kok kKRR KRRk K 1)

Fp

% >k 3k 3k >k 5k 5k >k 3k 5k >k 3k 5k >k 3k 5k >k 5k 5k >k 5k 5k 5k >k >k >k >k >k >k >k >k >k >k 3k 3k >k 5k >k >k %k 3k >k >k 5k >k >k 5k >k >k >k >k >k >k >k >k %k >k >k %k >k *k %k >k

gama=A+B*Fp
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Tk skokokokokok ok ook ok okokokokokok ok ok ko ok ok ok ok ok okokok ok ko ok sk sk sk ok okokok o o ok ok ok sk sk ok ok ok ko o ok
tO=cputime;

tl=cputime-tO0;

% program for assigning eigenvalues,eigen.m

%o Hokokskokokokokokok ok s ke okok ok skoksk ok ok ok ok ok ok ok sk sksksk ok ok ok ok ok ok ok

D=[1;

for j=1:n

landa(j)=input (['Enter landa(',int2str(j),')='1);

end

for i=1:n
D(i,i)= landa(i);
end

Acap=A1;

Bcap=B1;

newkF=Fp ;
ac=Acap+Bcap*F1;
acl=ac+D;

bcl=Bcap*bo;

Qc=[bcl acl]

% The vector companion form
for i=n:-1:m+1

for k=1:r

if Qc(i,k)==1

for j=k+l:r

t=Qc(i,j);
Qc(:,3)=Qc(:,j)-t*Qc(:,k);
Qc(k-m, :)=Qc(k-m, : ) +t*Qc(j-m, :) ;
end

break

end

end

end
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G2=Qc(1:m,m+1:1r);

glanda=Qc(:,m+1:1);

Fc=bo*G2x*T1;

disp(' The feedback matrix which gives the desired eigenvalues')
disp (! skskkskskskkoksokskok koo ok skok ko ok okt sk ok sokskkok sk ok ks ko sk skok ook 1)
Kp=newF+Fc

F=Qp*Kp";

disp(' with the closed-loop matrix ')

disp (! skrkskskrorkokiokkskokkorkokkokkkokkok 1)

gamac=A+B*Kp;

disp(' checking the eigen values ')

disp (' ssksksokskskskkkskokkskokkkkkkkkkk 1)

v=eig(gamac)'

[ul,vi]=eig(gamac) ;

c2=cond (ul)

disp(' Frobenius norm of feedback matrix ')

disp (! skskokskskskskokskokskokkskokskoksokskokokskokskokokskokokkok 1)

Normkp=norm(Kp, 'fro')

F

% End of program for eigen
\\

\\

\\

\\

\\

\\

\\

\\

A=[-1.8501 -19.6291 9.5071;
0.2648 -0.8512 -11.8900;
0.2640 11.3640 -3.4170]
X0=[1;1;1]
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X=[]

for t=0:0.01:1

X=[X, expm(t*A)x*X0]

end
plot3(X(1,:),X(2,:),X(3,:),X(3,:), '-o")
% End of program for plot3

sk Kok Kok K ok K ok Kok oK ok o ok Kok K ok K ok K ok K ok K ok K ok K ok K ok
A=[1.38 -0.2077 6.7150 -5.6760
-0.5719 3.3739 0 0.6750
-6.0577 54.6589 -6.6540 5.8930
0.0499 5.8069 0 -2.1040]
X0=[1;1;1;1]

X=[]

for t=0:0.01:1

X=[X expm(t*A)=*X0]

end

plot(X(1,:), '-o")

hold on

plot(X(2,:), '-o')

hold on

plot(X(3,:), '-o")

hold on

plot(X(4,:), '-o')

% End of program for plot

3k >k >k 3k 3k 3k 3k 5k 5k 3k 5k %k >k >k 5k 3k 3k 5k 5k 5k 5k >k %k >k %k %k >k 5k >k >k k Kk %

S35 0 SN 5 a5 V-5

% Parameters sitting

% >k 5k 3k 5k 3k >k 5k >k 5k >k 5k >k 5k 5k 5k 5k >k 5k >k 5k >k 5k k 5k Sk >k 5k >k 5k >k 5k >k 5k 5k >k 5k >k 5k >k 5k >k 5k k ok kK k ko k >k
nvar=6;

1b=[-1.5,-2.25,4.25,-1.5,-2.25,-4.25]
ub=[10,10,10,10,10,10]

popsize=500;
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nn=50;

maxpopsize=20000;

maxiter=1000;

pc=0.3;
ncross=2*round ( (popsize*pc)/2);
pm=0.06;

nmut=round (popsize*pm) ;
stopiter=100;

disp (! skkrkskskrokskoksokskokkoRkok ook ok koo | )
% inital population algorithms
emp.var=[];

emp.fit=[];

pop=repmat (emp,maxpopsize,1);

for i=1:maxpopsize

pop(i) .var=1b+rand(1,var)*(ub-1b);
pop(i).fit=fitness(pop(i).var);
end

[value, index]=sort ([pop.fit]);
pop=pop (index)

gpop=pop;

pop=pop (1 :popsize);

sk ok K Kok oK oK ok K oK oK KoK o K oK ok K sk ok KoK o K ok ok K sk ok K ok ok K ok ok
Jmain loop algorithms
Best=zeros(maxiter,1);

mean=zeros (maxiter,1);

for iter=1:maxiter

% CROSSOVER

crossover=repmat (emp.ncross) ;

croosspop=crossover (Crosspop,pop,ncross,nn) ;

%MUTATION

mutpop=repmat (emp,maxpopsize,1);

mutpop=mutation(mutpop,pop,nvar,nmut,popsize,lb.ub,nn)

pop=pop (index) ;
gpop=pop(1);
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pop=pop(1:popsize);

Best (iter)=gpop.fit;

mean (iter)=mean([pop.fit]);

disp(['iter'=num2str(iter), 'Best'=num2str(Best(iter)])

end

Sk KoK ok KoK oK ok oK oK oK ok KoK oK ok Kok oK ok K ok oK o K ok oK o K ok o oK oK ok ook oK ok o ok oK ok ok ok ok Kok ok ok K o
%End of the program Genetic Algorithms

>k 3k 3k >k 3k 5k >k >k 5k >k >k 5k 5k >k >k 3k >k >k 5k >k >k 5k %k %k >k >k %k >k %k %k >k *k %
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Aabstract

In this thesis explain some ways for minimizing of feedback matrix’s norm. impor-
tance of this theory in on reason that this need less price and time normally. Genetic
algorithms eemploys for Simultaneous control systems. Control of systems with this ways
need equations and inequations Genetic algorithms use from reply of this equations and
inequations and make new function with them that they betterr than previous answer. In
this thesis An analytical way employs for finding of answer then A numerical way peresent

for growth of answer. At the end of part come an example for more clarity.
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