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

tO=cputime;
disp ("' This is the given plant matrix A') %line 1
disp(' sk ok 3k K ok 3k ok ok 3k oK ok 3k ok ok 3 ok ok 3k ok ok ok ok ok ok sk ok sk kok ') %1line 2

A=[0546336268;3768590814;6629135909;6100027820;
55654912583;4325234295;2096535760;5197910277;

7136144925;,760710665 5]

%line 3

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

Ao
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disp("'

A=A"';

ok ok ok Kok o Kok ok Kok KRRk Kk kR Rk ok kK ) %line 5
B=[9 1;9 7;2 5;3 7;0 7;4 9;8 6;8 3;0 8;9 3]
%line 6
%line 7

[V,D]=eig(A);

(v,D]

Vi=v(:,[1 3 4 91D

Qp=gramsch (V1)

R=Qp ' *A*Qp

E=Qp'*B
A=R'

B=-E

[n,m]=size(B);

r=n+m;

Q=[B,A]

)

Til=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=j+1;

else

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

T1([i,k],:)=T1([k,i],:);
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QC:, [i+m,k+m])=Q(:, [k+m,i+m]) ;

end
t=Q(i,3);
b if t~=0
Q(i, )=Q0,:)/t;
QC:,i+m)=Q(:,i+m)*t;
T1(i,:)=T1(i,:)/t;
b end
if i~=n
for k=i+l:n
t=Q(k,1);
if t~=0
Qk, :)=Qk, :)-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+1
j=j+1;
end
end

Y ook sk ok ok sk ok ok sk ok sk s ok sk sk ok s ok ok ok sk ok sk sk ok ok ok ok ok ok ok sk ok ok ok ok K ok

% Now compute the Standard echelon form !
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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);
Qk, :)=Qk, :)-t*Q(i,:);
T1(k,:)=T1(k,:)-t*T1(i,:);
QC:,i+m)=Q(:,i+m)+t*Q(: ,k+m);
end
end
break
end
end
s=s+1;

end
Yo ok ok ok ok ok sk sk sk sk koK oK oK oK oK oK oK oK oK oK ok oK oK ok ok ok ok ok ok o o o o o o ok ok ok sk sk ok K oK ok sk ok ok ok ok oK oK ok ok ok ok ok ok ok ok ok o o o
for i=n:-1:m+1
for k=i:r
if Q(i,k)==1
for j=k+l:r
t=Q(1,3);
QC:,3)=QC:,j)-t*Q(:,k);
Q(k-m, :)=Q(k-m, : )+t*Q(j-m,:);
T1(k-m, :)=T1(k-m, : ) +t*T1(j-m,:);
end
break

end
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end
end
U skoksksk ok sk ok ok ok ok ok ok sk sk sk sk ok ok ok ok ok ok ok ok sk sk ok sk ok ok ok ok ok sk sk sk sk ok ok o ok ok ok ok ok sk sk ok ok ok ok ko ok ok ok ok ok ok ok ok
Q
/5
disp ("' This is the transformation matrix,T1')
disp(' ok ook ok ok sk sk ok ok ok kokok sk ok sk sk ok okok kokokok sk k ok ok ok ok ok ok 1)
T1
Y skoksk sk ok ko ok ok ok ok sk sk sk ok ok ok ok ok ok ok ok sk sk ok ko ok ok ok sk ok sk ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok ok
% The Feed-back matrix , F
B1=Q(:, [1:m]);A1=Q(:, [m+1:r])
BO=Q(1:m,1:m) ;bo=inv(BO)
G=Q(1:m,m+1:1) ;F1=-bo*G;GO=G;
Fp=F1%T1;
Yo skokoksk ok sk ok ok ok ok ok ok ok sk ok ok ok o ok ok ok ok sk ok ok ok ok ok ok ok ok sk ok sk ok ok o ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok K ok
disp(" This is the primdry feedback law ')
disp(" okokokok ok ok ok ok ok kR ok ok kK kR R kokokokkkkk k1)
Fp
Yo skokoksk ok sk ok sk sk ok ok ok ok ok sk ok ok ok o ok ok ok ok sk ok ok ok ok o ok ok ok ok ok ok sk ok ok o ok ok ok ok ok sk ok ko ok ok ok ok ok ok ok K ok
gama=A+B*Fp
Yoskookok ok sk ok ok ok sk ok ok ok ok ok sk ok ok ok o ok ok ok ok ok sk ok ok ok ok o ok ok ok ok sk ok sk ok ko sk ok ok ok ok sk sk ok ok ok o ko ok ok ok ok ok ok ok ok ok
tO=cputime;

tl=cputime-t0;

% program for assigning eigenvalues,eigen.m

% 3 3k 3k 3k 3k 3k 3k 5k >k 5k >k 5k 3k 3k 3k 3k 5k >k 5k >k 5k 5k 5k >k 5k 5k >k 5k >k >k %k 5k %k 5k >k >k %k >k >k %k >k
D=[];

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

end

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

end

Acap=A1;

Bcap=B1;

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

bc1=Bcap*bo;

Qc=[bcl aci]
% The vector companion form
for i=n:-1:m+1
for k=1l:r
if Qc(i,k)==1
for j=k+1l: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

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

Fc=bo*G2x*T1;

disp(" The feedback matrix which gives the desired eigenvalues')
disp(' sk ok ok sk ok ok ok ok ok sk sk sk sk sk s s o ok sk sk sk ok ok ook ok ok ok ok ok ok sk sk sk sk sk sk sk sk sksk sk sk sk sk sk sk sk sk sk k ko 1)
Kp=newF+Fc
F=Qp*Kp';
disp(' with the closed-loop matrix ')
disp(" sk sk ok ok K ok ok k ok sk K ok sk ok ok sk sk ok sk sk oksk sk okkk ok ')

gamac=A+B*Kp;

disp(" checking the eigen values ')

disp(" ook sk ok ok ok ok K ok K ok Ok ok ok ok ok kokkok )
v=eig(gamac) '

[ul,vi]=eig(gamac);

c2=cond (ul)

disp(" Frobenius norm of feedback matrix ')
disp (" sk ok ok ok ok ok ok oK oK ok ok ok ok ok ok ok ok ok sk sk sk kkkokokokk 1)
Normkp=norm(Kp, 'fro')

F

h End of program for eigen
tO=cputime;

tl=cputime-tO0;

t=1linspace(0,100,100) ;
x=zeros(10,100) ;

matA = zeros(10,10,100);
x0 = ones(10,1);

for k=1:100, matA(:,:,k) = expm(A*t(k)); x(:,k) = matA(:,:,k)*x0;end;
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plot(t,x) ,hold on

pause

hold off

t=linspace(0,100,100);

x=zeros (10,100) ;

matA = zeros(10,10,100);

x0 = ones(10,1);

for k=1:100, matA(:,:,k) = expm(((A-B*F'))*t(k)); x(:,k) =matA(:,:,k)*x0;end;

plot(t,x)
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Abstract

In this thesis, we describe the partial eigenvalue assignment problem in linear con-
trol systems. This problem applied for systems that are near stability. In other words,
a small number of eigenvalues of the open-loop system, aren’t in stability region and
only this small number require reassigning.Given the importance of this problem in
control theory and optimization, various method methods have been presented to solve
it such as orthogonality relations method, Arnoldi method and ...., that we first ex-
amine these methods and then with using partial Schur decomposition method and
similarity transation in linear control systems, we introduce a new method that re-
quires less computation compared to other methods. For solving problem with this
method, first, with using partial Schur decomposition we find the ortonormal basis on
invariant subspace assocaited with the eigenvalues to be assigned. Then with using
similarity transationt in linear control system, we compute the feedback matrix that
assigned desired eigenvalues in to the closed-loop system. Given the importance of the
minimization norm of the state feedback matrix in optimization of the linear control
system, with using proposed method and the state transation graph , we find the state
feedback matrix that is minimum norm. Finally, we solve partial eigenvalues assign-
ment problem for stability of descrite time 2D linear control systms with proposed

method. In the end of each discussion, numerical examples are given.
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