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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

Uy sokokokok sk ok ok ok ook ok ook ook ok o ok ook ok ook ok ok K ok o ok ok K ok o ok ok K ok ok ok K ok ok o K ok
tO=cputime;

disp(' This is the given plant matrix A') %line 1
disp (! skkkskskorskskokskokkokkkokkkokkkorkokokkkokkk ') Y line 2
A= [10;

0 1]

E=[01;

0 0]

B = [0;

1]

\alpha = 0.5

\bar{A} = A

AY
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% \bar{A} matrix is valueted in current example & it replace with A matrix.
A=[1.3800 -0.2077 6.7150 -5.6760;-0.5814 -4.2900 0 0.6750;
1.0670 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(‘ skookok sk ok ok ok ok sk skok ok skokskokkokkkokskokkokkokk ') Y 1ine 5

B=[0 0; 5.6790 0;1.1360 -3.1460;1.1360 0]

%line 6

A=A'; Yline 7

[V,D]l=eig(4);

[v,D]

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

Qp=gramsch (V1)

R=Qp ' *A*Qp

E=Qp'*B

A=R'

B=-E

[n,m]=size(B);

r=n+n;

Q=[B,Al;

Ti=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*L

else

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

% if t~=0
Q(i,:)=Q0,:)/t;
QC:,i+m)=Q(:,i+m)*t;
T1(i,:)=T1(1i,:)/t;

% 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+1l

J=i*1;

end

end

Yo sksk sk sk sk ok ok sk ok ok ok ok ok sk KK o ok ok ok K K ok ok ok sk kK ok ok sk kK ok ok ok sk K Kk 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 Q(k,j)~=0
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t=Q(k,j);

Qk, :)=Qk, :)-t*Q(i,:);

T1(k, :)=T1(k,:)-t*T1(4i,:);
QC:,i+m)=Q(:,i+m)+t*Q(: ,k+m);
end

end

break

end

end

s=s+1;

end

Yo sksk sk sk ok ok ok sk K ok ok ok ok sk 3K K o ok ok ok K K ok ok ok ok 3 K K ok ok ok 3 K ok ok ok K K ok ok ok sk 3 K K ok ok sk 3 K ok ok ok kK ok ok ok K
for i=n:-1:m+1

for k=i:r

if Q(i,k)==1

for j=k+1:r

t=Q(1,3);

QC:,3)=QC:,3)-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

end

end

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

Q

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

disp (! kkkskkskokkokkokkokkokkok ok ok ok ok ok ok ok ok ok ok )

T1

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

% The Feed-back matrix , F
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B1=Q(:,[1:m]);A1=Q(:, [m+1:1r])

BO=Q(1:m,1:m) ;bo=inv(B0O)

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

Fp=F1%T1;

Yo skokokskok ok o skok ok ok sk ok sk sk ok ok ok sk ok sk ok ok ok sk sk ok ok sk ok sk ok sk ok ok ok ok ok ko ok ok ok ok ok
disp(' This is the primdry feedback law ')

disp( U skokokokok ok ok ok ok skok ok ok ok sk skokok ok ok ok ok oskok ok ok ok okskok ok ok ! )

Fp

% okokokokokok ok sk sk sk sk sk sk ok ok sk okokokok kot sk ko ok sk koo ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk okokokskokokokokokokokokok ok ok ok
gama=A+B*xFp

Yokokokok skoskook sk sk sk sk sk sk sk sk ok sk okokokok ok ok ok ok skokok sk sk sk sk sk sk sk sk sk sk sk sk sk ok ok sk skskokokokok ok skok ok sk kok sk sk ok
tO=cputime;

tl=cputime-tO0;

% program for assigning eigenvalues,eigen.m

% Fokokokokok ok sk sk sk sk sk ok sk ok ok okokokok ok ok skokokokokosk sk sk sk sk sk sk sk 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;

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

bcl=Bcap*bo;

Qc=[bcl acl]
% The vector companion form

for i=n:-1:m+1
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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

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

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

Fc=bo*G2x*T1,

disp(' The feedback matrix which gives the desired eigenvalues')
disp (! skskokskrckokokokkokskokskkokkok sk kokokokoktokkok sk kokskok sk kol sk kol ok kb ook kkok ook )
Kp=newF+Fc

F=Qp*Kp"';

disp(' with the closed-loop matrix ')
disp (! sksckskskokskokkskokkokkkokkokokkokokkokkok 1)
gamac=A+B*Kp;

disp(' checking the eigen values ')

disp (" kkckksrckkokkkokkokkkokkokkkokkokk 1)
v=eig(gamac) '

[ul,vi]=eig(gamac);

c2=cond (ul)

disp(' Frobenius norm of feedback matrix ')
disp (' Hksksskkskskskokskokkskokkkkk kKR kKRR kKR kkk )
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]
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X0=[1;1;1]

X=[]

for t=0:0.01:1

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

end
plot3(X(1,:),X(2,:),X(3,:),X(3,:), '-0o")
% End of program for plot3

sk ok ok sk ok ok oK KoK ok o K KoK ok ok K Kok ok ok K sk ok ok K Kok 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 >k 3k 3k 5k ok 5k 3k >k %k >k >k 5k 3k 3k 5k 5k 5k >k >k %k %k %k %k >k %k 5k >k >k k %
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Abstract

The concepts of non-integer derivative and integral are the foundation of the fractional
calculus. Non-integer derivative has become nowadays a precious tool, currently used in
the study of the behavior of real systems in diverse fields of science and engineering.
Starting from the sixties, the research in this domain of interest has progressively put to
light important concepts associated with formulations using non-integer order derivative.
Indeed, non-integer order derivative revealed to be a more adequate tool for the under-
standing of interesting properties shown by various types of physical phenomena, that is,
fractality, recursivity, diffusion and/or relaxation phenomena.

Keyword Fractional, Derivative, Descriptor, Linear, Discrete time.
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