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(\.0.Y)Jtwe VT

w=.4

a = unifrnd (-w , w , [1,6]);
[t,x]=0de45('s100', [0 2],a);
a=unifrnd(-w,w, [1,6]);
plot(t,x(:,1),'r"');

hold on;

plot(t,x(:,2),'d');

hold on;

text(1,0.36,'\bf x_1(t)', 'Fontsize',10);
text(1,0.3,'\bf x_2(t)','Fontsize',10);

xlabel ('\bf t')
ylabel('\bf x')
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(Y.0.Y)Jbe Y.J

=.4

a = unifrnd (-w , w , [1,9]);
[t,x]=0de45('t100"',[0 2],a);
a=unifrnd(-w,w, [1,9]);
plot(t,x(:,1),'r');

hold on;

plot(t,x(:,2),'b');

hold on;

text(1,0.39,'\bf x_1(t)','Fontsize',10);
text(1,0.82,'\bf x 2(t)','Fontsize',10);

xlabel ('\bf t')
ylabel ('\bf x')

—1

(F.0.Y)Jbe V.

w=.3

a = unifrnd (-w , w , [1,14]);
[t,x]=0de45('d20',[0 3],a);
a=unifrnd(-w,w, [1,14]);
plot(t,x(:,1),'r");
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hold on;
plot(t,x(:,2),'b');
hold on;
plot(t,x(:,3),'g");
hold on;
plot(t,x(:,4),'m');
hold on;

text(1.5,0.84,'\bf x_1(t)', 'Fontsize',10);
text(1.5,0.16,'\bf x 2(t)','Fontsize',10);
text(1.5,1.24,'\bf x 3(t)', 'Fontsize',10);
text(1.5,-0.32,'\bf x _4(t)','Fontsize',10);

xlabel('\bf t')
ylabel('\bf x')

(¥.0.Y)Jtw

w=.4

a = unifrnd (-w , w , [1,10]);
[t,x]=o0de45('e8',[0 6],a);
a=unifrnd(-w,w, [1,10]);
plot(t,x(:,1),'r");

hold on;

plot(t,x(:,2),'d");

hold on;

plot(t,x(:,3),'g");

hold on;

plot(t,x(:,4),'m');

—1
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hold on;

text(2,0.23,'\bf x_1(t)','Fontsize',10);
text(2,0.3,'\bf x 2(t)','Fontsize',10);

text(2,-0.03, '\bf x_3(t)', 'Fontsize',10);
text(2,0.07,'\bf x_4(t)','Fontsize',10);

xlabel('\bf t')
ylabel('\bf x')

w=.4

a = unifrnd (-w , w , [1,14]);
[t,x]=o0de45('e9',[0 6],a);
a=unifrnd(-w,w, [1,14]);
plot(t,x(:,1),'r');

hold on;
plot(t,x(:,2),'d");

hold on;
plot(t,x(:,3),'g"');

hold on;
plot(t,x(:,4),'m');

hold on;

text(3,0.86,'\bf x 1(t)','Fontsize',10);
text(3,0.12,'\bf x 2(t)', 'Fontsize',10);
text(3,1.21,'\bf x_3(t)','Fontsize',10);
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text(3,-0.3,'\bf x 4(t)','Fontsize',10);

xlabel('\bf t')
ylabel('\bf x')

(£.0.Y)Jbe .1

w=.3

a = unifrnd (-w , w , [1,11]);
[t,x]=o0de45('el10',[0 2],a);
a=unifrnd(-w,w, [1,11]);
plot(t,x(:,1),'r');

hold on;
plot(t,x(:,2),'b');

hold on;
plot(t,x(:,3),'g");

hold on;
plot(t,x(:,4),'m');

hold on;

text(1,0.87,'\bf x 1(t)','Fontsize',10);
text(1,1.75,'\bf x _2(t)', 'Fontsize',10);
text(1,0.1,'\bf x_3(t)=x_4(t)', 'Fontsize',10);

xlabel('\bf t')
ylabel('\bf x')
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(V.0.Y)dbe VY.T

=.3

a = unifrnd (-w , w , [1,9]);
[t,x]=o0de45('el12',[0 7],a);
a=unifrnd(-w,w, [1,9]);
plot(t,x(:,1),'r');

hold on;
plot(t,x(:,2),'b');

hold on;
plot(t,x(:,3),'g");

hold on;
plot(t,x(:,4),'m');

hold on;

text(3,0.6,'\bf x 1(t)','Fontsize',10);

text(3,-0.34,'\bf x 2(t)', 'Fontsize',10);
text(3,1.55,'\bf x_3(t)','Fontsize',10);
text(3,0.16,'\bf x 4(t)','Fontsize',10);

xlabel ('\bf t')
ylabel('\bf x')

(A-0-Y)Jus

p=0;
while p<=5;

w=.4

—1
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a = unifrnd (-w , w, [1,7]);
[t,x]=0de45('s200',[0 1],a);
a=unifrnd(-w,w,[1,7]);
plot(t,x(:,1),'r");

hold on;

plot(t,x(:,2),'d");

hold on;

p=p*l;

end

text(0.5,0.3,'\bf x_1(t)','Fontsize',10);
text(0.5,0.73,'\bf x_2(t)', 'Fontsize',10);

xlabel ('\bf t')
ylabel('\bf x')
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w=.4

a = unifrnd (-w , w , [1,18]);
[t,x]=ode45('el',[0 10],a);
a=unifrnd(-w,w, [1,18]);
plot(t,x(:,1),'r');

hold on;

plot(t,x(:,2),'d");

hold on;

plot(t,x(:,3),'g"');

hold on;

plot(t,x(:,4),'y");

hold on;

plot(t,x(:,5),'m');

hold on;

text(3,1.06,'\bf x 0(t)','Fontsize',10);
text(3,0.28,'\bf x_1(t)','Fontsize',10);
text(3,0.1,'\bf x_2(t)', 'Fontsize',10);
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text(3,-0.06, '\bf x_3(t)=x_4(t)','Fontsize',10);

xlabel('\bf t')
ylabel('\bf x')

[m,n]=size(x)
x=[x(m,1),x(m,2),x(m,3) ,x(m,4) ,x(m,5)];
k=[0,1,2,3,4];

plot(k,x,'*');

xlabel('\bf k')

ylabel('\bf x_k')

u=[x(m,6),x(m,7),x(m,8) ,x(m,9)];
k=[0,1,2,3];

plot(k,u,'*"');

xlabel('\bf k')

ylabel('\bf u_{1k}')

u=[x(m,10) ,x(m,11) ,x(m,12) ,x(m,13)];
k=[4,5,6,7];

plot(k,u,'*');

xlabel('\bf k')

ylabel ('\bf u_{2k}"')

plot(t,x(:,6),'r");
hold on;
plot(t,x(:,7),'b");
hold on;
plot(t,x(:,8),'g");
hold on;
plot(t,x(:,9),'m");
hold on;
plot(t,x(:,10),'r");
hold on;
plot(t,x(:,11),'b");
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hold on;
plot(t,x(:,12),'g");
hold on;
plot(t,x(:,13),'m");
hold on;

text(4,-0.36, '\bf u_{10}(t)=u_{20}(t)', 'Fontsize',10);
text(3,-0.12,'\bf u {11}(t)=u_{21}(t)', 'Fontsize',10);
text(4,-0.05, '\bf u_{12}(t)=u_{22}(t)', 'Fontsize',10);
text(4,0.03,'\bf u_{13}(t)=u_{23}(t)', 'Fontsize',10);

xlabel('\bf t')
ylabel('\bf u')

=.4

a = unifrnd (-w , w , [1,11]);
[t,x]=ode45('e2',[0 5],a);
a=unifrnd(-w,w, [1,11]);
plot(t,x(:,1),'r");

hold on;
plot(t,x(:,2),'g');

hold on;
plot(t,x(:,3),'y");

hold on;
plot(t,x(:,4),'b');

hold on;

text(2,1.05,'\bf x 0(t)','Fontsize',10);
text(2,0.45,'\bf x_1(t)','Fontsize',10);
text(2,0.25,'\bf x_2(t)=x_3(t)','Fontsize',10);

(Y.r.¥)dle Y.
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xlabel('\bf t')
ylabel('\bf x')

[m,n]=size(x)
x=[x(m,1) ,x(m,2) ,x(m,3) ,x(m,4)];
k=[0,1,2,3];

plot(k,x,'*"');

xlabel('\bf k')

ylabel('\bf x_k')

u=[x(m,5),x(m,6),x(m,7)];
k=[0,1,2];

plot(k,u,'*');

xlabel ('\bf k')
ylabel('\bf u_k')

plot(t,x(:,5),'r");

hold on;

plot(t,x(:,6),'d');

hold on;

plot(t,x(:,7),'g");

hold on;

text(2,-0.56,'\bf u_0(t)', 'Fontsize',10);
text(2,-0.16,'\bf u_1(t)','Fontsize',10);
text(2,0.04,'\bf u 2(t)', 'Fontsize',10);
xlabel ('\bf t')

ylabel('\bf u')

w=.4

(FrY)Jte Yo
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a = unifrnd (-w , w , [1,33]);
[t,x]=o0de45('e3',[0 5],a);

a=unifrnd(-w,w, [1,33]);
plot(t,x(:,1),'r");

hold on;

plot(t,x(:,2),'d");

hold on;

plot(t,x(:,3),'g");

hold on;

plot(t,x(:,4),'k');

hold on;

plot(t,x(:,5),'m');

hold on;

plot(t,x(:,6),'r');

hold on;

plot(t,x(:,7),'d");

hold on;

plot(t,x(:,8),'g");

hold on;

plot(t,x(:,9),'k');

hold on;

plot(t,x(:,10),'m");

hold on;

plot(t,x(:,11),'c");

hold on;

text(2.5,1.05,'\bf x 0(t)', 'Fontsize',10);
text(3,0.95,'\bf x 1(t)','Fontsize',10);
text(3.5,0.85,'\bf x 2(t)', 'Fontsize',10);
text(4,0.75,'\bf x 3(t)','Fontsize',10);
text(4.5,0.65,'\bf x 4(t)','Fontsize',10);
text(3,0.54,'\bf x 5(t)', ' 'Fontsize',10);
text(3.5,0.44,'\bf x 6(t)','Fontsize',10);



st ¥ b sladls oS .o

text(4,0.33,'\bf x 7(t)','Fontsize',10);
text(3.5,0.24,'\bf x 8(t)', 'Fontsize',10);
text(3,0.14,'\bf x_9(t)','Fontsize',10);
text(2.5,0.03,'\bf x {10}(t)', 'Fontsize',10);
xlabel('\bf t')

ylabel('\bf x')

[m,n]=size(x)

x=[x(m,1) ,x(m,2),x(m,3),x(m,4) ,x(m,5) ,x(m,6),
x(m,7),x(m,8),x(m,9),x(m,10) ,x(m,11)];

k=[0,1,2,3,4,5,6,7,8,9,10];

plot(k,x,'*"');

axis([0 9 0 11);

xlabel ('\bf k')

ylabel('\bf x_k')

u=[x(m,12) ,x(m,13) ,x(m,14) ,x(m,15) ,x(m, 16),
x(m,17) ,x(m,18) ,x(m,19) ,x(m,20) ,x(m,21)];
k=[0,1,2,3,4,5,6,7,8,9];

plot(k,u,'*"');

axis([0 10 -0.5 0.51);

xlabel('\bf k')

ylabel('\bf u_k')

plot(t,x(:,12),'m");
hold on;
plot(t,x(:,13),'b");
hold on;
plot(t,x(:,14),'g");
hold on;
plot(t,x(:,15),'k");
hold on;
plot(t,x(:,16),'r");
hold on;
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plot(t,x(:,17),'y");

hold on;

plot(t,x(:,18),'c");

hold on;

plot(t,x(:,19),'r");

hold on;

plot(t,x(:,20),'g");

hold on;

plot(t,x(:,21),'b");

hold on;

text(2,-0.05,'\bf u_0(t)=u_1(t)=u_2(t)=u_3(t)=u_4(t)"', 'Fontsize',10);
text(2,-0.07,'\bf u_5(t)=u_6(t)=u_7(t)=u_8(t)=u_9(t)', 'Fontsize',10);
xlabel('\bf t')

ylabel('\bf u')

(f.X¥)Jbe  F.o

w=.4

a = unifrnd (-w , w , [1,17]);
[t,x]=ode45('ed', [0 10],a);
a=unifrnd(-w,w, [1,17]);
plot(t,x(:,1),'d");

hold on;

plot(t,x(:,2),'r");

hold on;

plot(t,x(:,3),'g");

hold on;

text(4,0.28,'\bf x 0(t)','Fontsize',10);
text(4,0.22,'\bf x_1(t)','Fontsize',10);
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text(4,0.11,'\bf x 2(t)','Fontsize',10);
xlabel ('\bf t')
ylabel('\bf x')

[m,n]=size(x)

x=[x(m,1) ,x(m,2) ,x(m,3)];
k=[0,1,2];

plot(k,x,'*');

axis([0 1 -0.5 0.51);
xlabel('\bf k')
ylabel('\bf x_k')

u=[x(m,4),x(m,5)];
k=[0,1];
plot(k,u,'*');
axis([0 2 -0.5 0.51);
xlabel('\bf k')
ylabel('\bf u_k')

plot(t,x(:,4),'r");
hold on;
plot(t,x(:,5),'d');
hold on;

text(5,0.01,'\bf u 0(t)=u_1(t)','Fontsize',10);

xlabel('\bf t')
ylabel('\bf u')

=.4
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a = unifrnd (-w , w , [1,30]);
[t,x]=ode45('el1l1',[0 1],a);
a=unifrnd(-w,w, [1,30]);
plot(t,x(:,1),'r");

hold on;

plot(t,x(:,2),'db");

hold on;

plot(t,x(:,3),'g");

hold on;

plot(t,x(:,4),'m');

hold on;

text(0.5,0.02,'\bf x 1(t)','Fontsize',10);
text(0.5,0.19,'\bf x 2(t)', 'Fontsize',10);
text(0.5,0.4,'\bf x_3(t)','Fontsize',10);
text(0.5,0.97,'\bf x 4(t)','Fontsize',10);
xlabel('\bf t')

ylabel('\bf x')

[m,n]=size(x)
x=[x(m,1),x(m,2),x(m,3),x(m,4)];
k=[1,2,3,4];

plot(k,x,'*');

xlabel('\bf k')

ylabel ('\bf x(k)')

u=[x(m,6) ,x(m,7),x(m,8),x(m,9)];
k=[1,2,3,4];

plot(k,u,'*"');

xlabel ('\bf k')

ylabel ('\bf u(k)"')

plot(t,x(:,6),'r');
hold on;
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plot(t,x(:,7),'b");

hold on;

plot(t,x(:,8),'g");

hold on;

plot(t,x(:,9),'m");

hold on;

text(0.5,0.01,'\bf u_1(t)','Fontsize',10);
text(0.5,0.26,'\bf u 2(t)', 'Fontsize',10);
text(0.5,0.62,'\bf u_3(t)', 'Fontsize',10);
text(0.5,1.08,'\bf u 4(t)', 'Fontsize',10);
xlabel('\bf t')

ylabel('\bf u')
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Aabstract

This involves enlarging the size of the optimization problems that exist in practice. The
necessary conditions of efficiency in the use of techniques that enable high-speed, very
large problems solved with acceptable quality can be felt more than.

Recently methods of optimization based on artificial intelligence approaches have been de-
veloped remarkable success in solving optimization problems efficiently acquired. Methods
such as Genetic Algorithms, Tabu Search, refrigeration simulation and neural networks,
their ability to solve large problems have good action. Special rates available on the pos-
sible application of neural networks in a wide range of research has provided. It points to
the possibility of learning and performance improvement based on the input data point. It
also allows parallel computations in a neural network is another advantage of the parallel
hardware, enabling very large problems by this approach possible.

In this thesis, we tried a model of recursive neural network is presented to solve optimiza-
tion problems in the traces. Analysis of uniqueness, stability and convergence of global
solutions are examined and the performance of the proposed method using several exam-
ples of nonlinear programming problems with hybrid constraints and optimal control of
discrete time linear hybrid systems is shown.

Finally, we provide conclusions and recommendations for future work.
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