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AAA=[178138;118377;8565142;,918303;146768;942802];
BBB=[7 3 4 0;9 27 4;3239;7408;204 3;1290];

tO=cputime;
disp(" This is the given plant matrix A')
disp(' KKK KKK KKK KKK KKK KKK KKK KKK ')
A=AAA
disp(" This is the given input matrix B')
disp(' stk sk sk sk sk sk sk sk sk sk sk sk sk kk ok ok ok )
B=BBB

[n,m]=size(B);

r=n+m;

Q=[B,A];

Tl=eye(n);

% 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);
=3
else
ol
02

AN



AY

03
i=i+l
J=j+1;
end
end

Yo skkook sk sk ok ok sk sk ok ok ok ok sk ok sk K ok ok sk 3 ok ok K ok ok 3 ok ok ok ok 3k ok ok K ok ok ok K

% Now compute the Standard echelon form !

while s < n

i=s+1 ;
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

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

pA choice=input(' do you want the kronecker invariants displayed,y/n %','s"')
A if choice=='y'
kronk3
pA end

%o Hokokskokokok ok ok ok sk ok ok ok sk sk ok ok ok sk ok ok s ok ok sk sk sk sk sk sk sk sk sk ko ok sk sksksk sk sk sk sk sk ok ook sk sk sksk sk sk ok ok sk ok ok ok
% The vector companion form

for i=n:-1:m+1



AY

for k=i:r

if Q(i,k)==1
for j=k+l:r
t=Q(,3);
QC:,30=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 >k 3k 3k 5k 5k 5k 5k 5k >k >k 3k >k 3k 3k 5k 5k 5k >k >k >k >k 3k 3k 5k 5k 3k 5k >k >k >k 5k 3k >k 5k 5k 5k 5k >k >k 5k 5k 3k 3k 5k 5k 5k >k %k >k >k %k %k >k 5k >k >k >k %k >k >k >k k

% choice=input('do you want the prim. vec comp form displayed,y/n’%','s")

pA if choice=='y'
yA disp(" The standard Vector Companion form ')
% disp(" ook sk ok ok 3 ok 3 ok 3ok Sk ok ok 3k ok ok Kok sk ok k ok ok kokkokk )
Q
% end
Y/
disp(' This is the transformation matrix,T1')
disp(" KoK ok ok KoK oK oK o K KoK oK o o KoK ok ok o KoK ok ok K KoK ok kK Kok ok ok | )
T1
yA disp(' press any key to continue')

Yo skkokokok sk okok o Kok ok ok ok ok ok ok Kok ook ok ok ok ok Kok K ok ok o ok ok Kok Kok ok K ok ok Kok
% pause

% The Feed-back matrix , F

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

BO=Q(1:m,1:m) ;bo=inv(B0)

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

Fp=F1%T1;

U sk ko sk ok sk ok sk ok skok ok ok ok ok sk ok ok ok ok ok sk ok sk ok ok ok ok sk ok sk o ok ok ok ko sk ok ok ok ok ok ok ok ok ok

disp(' This is the primdry feedback law ')



AY

disp(' sk Kok Kok ok Kok oK R KoK oK Kok KKKk Rk kR k1)
Fp
Uy ok ok Kok KKK KoK KKK KKK KK KK KK KoK KoK KoK KoK oK oK KoK ook o ok oK ok ook o ok ook ok ook ook ok ok K o
hdisp(! The closed loop matrix A+B*F ')
%hdisp (" KKK KKK KKK KKK KKK KKK KKK RK 1)
gama=A+B*Fp

%o Hokok ok sk sk sk ok ok ok sk ok o ok ok sk sk sk sk sk sk sk ok o ok ok ok sk sk sk sk sk sk ok o sk ok sk sk sk sk sk sk sk sk o o sk ok sk sk sk sk sk sk sk ok ok
tl=cputime-t0
a=input ('enter a<0 on axis of abscissas=');
teta=input ('enter teta=');
z=input('inter z number complex eigenvalue, z is even and z<=n :');
D=[1;
i=1;
k=-6;
for i=1:2:z

D(i,i)=k*rand(1)+8*a;

D(i,i+1)=rand(1)*abs(D(i,i)-a)*abs(tan(teta));
while D(i,i+1)==abs(D(i,i)-a)*abs(tan(teta)) || D(i,i+1)<=0.01
D(i,i+1)=rand(1)*abs(D(i,i)—-a)*abs(tan(teta));
end
D(i+1,i)=-D(i,i+1);
D(i+1,i+1)=D(i,1);
k=k-15;
end
D
pause
k=-3;
for i=z+1:n
D(i,i)=k*rand(1)+a;
k=k-5;

end



AD

h
b

D
Jpause
hif c==0
Acap=A1;
Bcap=B1;
newF=Fp ;
hend

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)==
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:r);
Fc=bo*G2x*T1;
disp(' The feedback matrix which gives the desired eigenvalues')
disp(" sk sk sk ok ok ok ok ok ok ok ok sk sk sk sk sk sk ok ok o sk sk sk sk sk sk sk sk sk ok ok ke sk sk sk sk sk sk sk sk sk sk ko ok sk sk sk ok sk ok ! )
Kp=newF+Fc
disp(" with the closed-loop matrix ')
disp(" skskskokskok ok ok ook sk skskskskskskok ok ok kokkokk )

gamac=A+BxKp



A

disp(' checking the eigen values ')
disp(" KA AR AR A KA KA KA KKK KA KKK )
v=eig(gamac)'

[ul,vi]=eig(gamac) ;

c2=cond(ul);

disp(' Frobenius norm of feedback matrix ')

d_j_sp(' >k 3k 3k 3k 5k 5k 3k 5k >k >k >k >k 3k 5k 3k ok 5k 5k >k %k %k >k 5k 3k >k ok 5k >k >k %k >k >k k

Normkp=norm(Kp, 'fro');

b disp(" frobenious norm of closed-loop matrix ')
% disp(" koK sk kKooK KoK Kok kKK kKKK SRk KoKk Rk kok ok )
A Normgama=norm(gamac, 'fro')

clf

x1=[a-30 al;

yl=tan(teta)*(x1l-a);
x2=x1;

y2=-y1;

x3=[a a];

y3=[-30 30];
x4=[a-30 0];

y4=[0 0];

hold on;
plot(x1l,yl,'k',x2,y2,'k',x3,y3,'k',x4,y4,'k');
plot(v, 'bx');

hold off;

t=1linspace(0,5,90);
x=zeros(6,90) ;

u=zeros(4,90);

matA = zeros(6,6,90);
x0 = [2;1;4;-1;4;0];
for k=1:90
matA(:,:,k) = expm(gamac*t(k));
x(:,k) = matA(:,:,k)*x0;



AY

end
plot(t,x)
title('state response')
ylabel('x"')
xlabel('time t')
legend('x1','x2"','x3"','x4"','x5"','x6")
hold on
pause
up=[];
»u0 = [-43,3];
i=2;
while i<90
up(:,i-1)=Kp*x(:,i-1);
i=i+1;
end
subplot(2,2,1)
stairs(up(1,:))
title('input response')
ylabel('ul')
xlabel ('time(sec)')
subplot(2,2,2)
stairs(up(2,:))
ylabel('u2')
xlabel ('time(sec)')
subplot(2,2,3)
stairs(up(3,:))
ylabel('u3')
xlabel('time(sec)')
subplot(2,2,4)
stairs(up(4,:))
ylabel('ud')

xlabel ('time(sec)')

D=[];



AA

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

%landa=[ O 0 0 1

for i=1:n
D(i,i)= landa(i);
end
% D
%hif c==0
Acap=A1;
Bcap=B1;
newF=Fp ;
%hend
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)==

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
G2=Qc(1:m,m+1:r);
glanda=Qc(:,m+1:1);
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6\

T

Fc=bo*xG2x*T1;
disp(" The feedback matrix which gives the desired eigenvalues')
disp(' stk sk sk ok ok sk ok ok ok sk sk sk sk sk sk ok ok ok kok ok sk sk sk sk sk sk sk sk ok kokok sk sk sk sk sk sk sk ok kokok sk sk sk sk sk sk ok ')
Kp=newF+Fc
disp(" with the closed-loop matrix ')
disp(' stk skoskskok sk ok ok ok sksksksk sk sk kR ok kkokokkk )
gamac=A+B*Kp;
disp(' checking the eigen values ')
disp(' ook sk ok ok ook s ok sk ok sk ok sk kok ok skokskokkk ok 1)
v=eig(gamac) '
[ul,vi]=eig(gamac) ;
c2=cond (ul)
disp("' Frobenius norm of feedback matrix ')

disp(' okok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok k ok kkokkk ok 1)

Normkp=norm(Kp, 'fro')
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Aabstract

In this thesis, we will introduce the problem of stabilization of fractional positive lin-
ear continuous-time linear systems with delays by state-feedbacks. In these systems the
gain matrix of the state feedback is chosen so that the zeros of the closed-loop polynomial
are located in a sector of the left half of complex plane.

A new concept (notion) of the practical stability of positive fractional discrete-time linear
systems is introduced. We will be shown that the positive fractional systems are practically
unstable if corresponding standard positive fractional systems are asymptotically unsta-
ble. Necessary and sufficient conditions for the practical stability of the positive fractional
systems and the solvability of the problem by making use of similarity transformation are
established. We calculate the state feedback matrix which assignment desired eigenvalues

to a close-loop system. The considerations are illustrated by a numerical example.

keywords: Fractional systems, Positive, Asymptotically stability, Practical stability,

Assignment, State feedback, Similarity transformation
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