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disp(" This is the given plant matrix A')
disp (" KKK KKK KKK KKK KKK KKK KKK KKK KoKk 1)
AA=[01037010;7501792;931731124;8010301;713132160;
1703904;193 020 11 1]

disp("' This is the given input matrix B')
disp (" ok Kok ok ok ook Kok ok Kok ok Kok ok kR ok Kok ok | )

BB=[0 1;9 7;2 5;3 7;0 7;3 1;8 5]

[V,d]l=eig(AA');

y1=v(:,[1 34 1)

Yi=y1'

A=[d(1,1) 0 0;0 d(3,3) 0;0 0 d(4,4)]

B=-Y1xBB

[n,m]=size(B);

r=n+m;

Q=[B,A];

Ti=eye(n);

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)



7Y

Q(i:n,j)=zeros(n-i+1,1);
J=i+1;

else

if i~=k
QCLi,k],:)=Q([k,1],:);
T1([1,k],:)=T1([k,i],:);
QC:, [i+m,k+m])=Q(:, [k+m,i+m]) ;

end

t=Q(i,j);
Q(i,)=Q(1,:)/t;
QC:,i+m)=Q(:,i+m)*t;
T1(i,:)=T1(i,:)/t;

if i~=n
for k=i+l:n
t=Q(k,1i);
if t~=0
Qk, :)=Qk, :)-t*Q(i,:);
QC:,i+m)=Q(:,i+m)+t*Q(: ,k+m) ;
T1(k,:)=T1(k,:)-t*T1(i,:);
end
end
end
i=i+l
J=i+L
end
end
s=1;

while s < n

i=s+1 ;
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for j=i:r
if Q(i,j)~=0
for k=1:s
if Q(k,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
for i=n:-1:m+1
for k=i:r
if Q(i,k)==

for j=k+l:r
t=Q(i,j);
QC:,j)=QC:,j)-t*Q(: ,k);
Qk-m, : )=Q(k-m, : )+t*Q(j-m, :) ;
T1(k-m,:)=T1(k-m,:)+t*T1(j-m,:);

end
break
end
end
end
disp(' This is the transformation matrix,T1')
disp(' sokokokokokokokkokokokokok sk sk sk sk sk sk sk sk ok ok sk ok ok ok ok kbR ok ok 1)

T1
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B1=Q(:,[1:m]);A1=Q(:, [m+1:r])
BO=Q(1:m,1:m) ;bo=inv(BO)
G=Q(1:m,m+1:r) ;Fl=-bo*G;G0=G;

Fp=F1xT1,;

disp(" This is the primdry feedback law ')
disp(' ok Kok ok ok ok ok ok ok Ok kR ok ok ok ok ok ok kkokk ')
Fp

tl=cputime-t0

D=[];landa=[];

for i=1:n
D(i,i)=input([' landa(',int2str(i),"')= 'J1);
landa(i)=D(i,1);

end

Acap=A1;

Bcap=B1;

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

bcl=Bcap*bo;

Qc=[bcl acl];

for i=n:-1:m+1
for k=1:r
if Qc(i,k)==1
for j=k+l:r
t=Qc(i,3);
Qc(:,3)=Qc(:,j)-t*Qc(:,k);
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Qc(k-m, :)=Qc(k-m, : )+t*Qc(j-m, :);

end
break
end
end
end
G2=Qc(1:m,m+1:1);
Fc=bo*G2x*T1;
disp(" The feedback matrix which gives the desired eigenvalues')
disp (" skskskok ok ok ok ok o ofok ok sk sk sksk sk sk ok ok ok ok ok sk sksk sk sk sk sk kokok ok sk sksk sk sk sk sk sk kokok ok sk sk sk sk sk ok ')
Kp=newF+Fc
disp(' with the closed-loop matrix ')
disp(" skokskskskokok ok koo skskskskskkok ok kokokkkokk 1)
gamac=A+B*Kp;
disp(' checking the eigen values ')
disp("' $okokokokskskokkokokskkokkokokkkkokokokk k1)
v=eig(gamac) '
[ul,vi]=eig(gamac) ;
c2=cond (ul)
disp(' Frobenius norm of feedback matrix ')
disp(" skkskskok ok ok ok ok ok sk sk sk sk sk skosk sk ok ook skskskskskok ok ok k ok 1)
Normkp=norm(Kp, 'fro')
disp(" frobenious norm of closed-loop matrix ')
disp(" stk sk skokskskok ko ok sk sk sk sk sk sk skok ko ok sk sk skskskskok kR kokok 1)

Normgama=norm(gamac, 'fro')

F=Kp*Y1'

disp(" This is the given plant matrix F')
F

tO=cputime;

tl=cputime-tO0;

S=A-Bx*F
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x0=ones (7,1);

x=[]

for t=0:0.5:20

x=[x expm(t*A)*x0];
end;

plot (t,x), hold on
pause

x0=ones (7,1);

x=[]

for t=0:0.5:20

x=[x expm(t*S)*x0];
end;

plot(t,x)
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Aabstract

In this thesis, we will introduce the detection of partial eigenvalues assingment problem. The
problem of keeping one part of open-loop matrix spectrum of linear system constant, by controlling
the state feedback and bring out the remaining spectrum is called “’partial eigenvalue assingment
problem”. In fact this problem is used for such systems which are not completely stable and a
number of open-loop spectrum eigenvalue that need re-allocation are not in stable region. Since
this problem is very important in control and optimization theory numerous method have provided
to solve it and some of them are investigated in this thesis. We then by using of left eigenvectors
related to unstable eigenvalues, turn the problem to eigenvalue assingment problem and by making
use of simillary transitions in linear control systems, we calculate the state feedback matrix which
assigns desired eigenvalues to a close-loop system. Since making norm of state feedback matrix
minimum is very important in optimization of linear control systems, by using of the proposed
method and state transition graph, we obtain state feedback matrix which has the minimum norm.
Then we introduce a new way to find non-linear parametric state feedback matrix. At the end of

each section for more understanding of concepts, numerical examples are provided.

keywords: Stability, Partial eigenvalue assignment, State feedback matrix, Similarity tran-

sation, State transition graph, Minimizing the norm.
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