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<latex>

t0 = cputime;

A=[-05 —-0.1 —-0.1 —0.1; 0.10.01020.1; —03 —0.1 —1 —0.1; 0.20.1 0.4 0.1];
A

B=[-02 0.1; —0.3; 0.2];

B

[n, m| = size(B);

r=n-4+m;

Q = [B, A];

T1 = eye(n); 1=1; j=1; tol=1e-6;
while(i <=n)(j <=1)

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

Q(i:n,j) = zeros(n —i+1,1);

J=J+L

else

FY
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T1(i,:) = T1(i,:) /t;

if i=n

fork=i+1:n

t = Q(k,i);

ift =0

Q(k,:) = Q1) =% Q5 2);
QG,i+m) =Q(,1+m)+1x Q0 k+m);
T1(k,:) = T1(k,:) — t % T1(i,:);
end

end

end

i=i+ 1

J=J+L
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end

end s = 1;
whiles <n
1 =541

forj=1:r

ifQi,j) =0
fork=1:s
ifQ(k,j) =0
t=Q(k,j);

Q(k,:) = Q(k,:) — 1+ Q,:);
T1(k,:) =T1(k,:) =t «T1(i,:);
Qi +m) = Qi +m)+txQ(;, k+m);
end

end

break

end

end

s=s5+1;

end fort=n:—-1:m+1
fork=1:r

ifQi k) ==
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fory=k+1:r

t=Q(,Jj);

Q7)) = Q(J) —t*Q(:, k);

QU —m, ) = QU —m.2) + £ Q(j — m, );
Tk —m,:)=TLk—m,:)+txT1(j —m,:);
end

break

end

end

end @)

Bl=QG[1:m);  Al=Q(,[m+1:7))
BO=Q(1:m,1:m);  bo=inv(B0)
G=Q(l:mm+1:r); Fl=-boxG;, G0O=GaG;
Fp=F1xT1; Fp

gama = A+ B x Fp

t1 = cputime — t0

wp = [J;

up = [J;

z0 = ones(4,1);

zp(:, 1) = 20;

1= 2;
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whilei < 10

zp(:,i) = gama x xp(:,1 — 1);
up(:,i—1) = Fpxap(:,i — 1);
i=it1;

end

clf

stairs(up(1,:)), hold on
title("input response’)

ylabel ("input ul’)
xlabel('time t')

pause

hold of f

plot(xp(1,:)), hold on
title('state response’)

ylabel ('z1")

xlabel ("timet’)

hold of f

pause

plot(zp(2,:)), hold on
title('state response’)

ylabel ('x2")
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xlabel('timet”)

hold of f

pause

plot(xp(3,:)), hold on
title(’state response’)
ylabel('z3")
xlabel('time t')

hold of f

pause

plot(xp(4,:)), hold on
title('state response’)
ylabel('z4")

xlabel ("time t')

holdof f

Tp

</latex>
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Abstract

In last two decades, the two-dimensional systems theory has been payed a con-
siderable attention and developed by many researchers. These systems have
found many applications such as in image processing, modeling of physical pro-
cessing and dramating robots, etc. From time that these systems introduced,
many scientists proposed different models that most popular are Roesser model
(1975), Fornasini(1978), marchesini(1976) and curek(1996). Because of gen-
eralization of Roesser model regadr to other models, I choice this model in my
thesis.

In this thesis we consider two-dimensional linear discrete-time systems that
introduced by Roesser model, study stability of these systems and camputing
optimal time state feedback matrix. The method that we used in this thesis is
making an increased matrix by supposed matrices, then with using priliminary
row application and parallel calumn application, changingto the Echlon stan-
dard form then the vector companion form and finally with using of the vec-
tor companion form we obtain optimal time state feedback matrix for the two-
dimensiona system.

Keywords: Roesser model, Stabilization, Fractional systems, The echlon stan-
dard form, The vector companion form
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