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function xdot=e25(t,x);

xdot=8% [~ (2% (x (1) -x(2)) "3+x (1) +x(3) +2*x (1) *max (x (4) +x (1) "2+x(2) ~4-x(3) ,0)
+(-4+2*x (1) ) *max (x (5) +(2-x (1)) "2+ (2-x(2)) ~2-x(3) ,0)

-2%exp (-x (1) +x(2) ) *max (x (6) +2*exp (-x (1) +x(2) ) -x(3) ,0)

+(2xx (1) -2) *max (x (7)+x (1) "2+x(2) "2-2*x (1) +x(2)-4,0)

-max (x(8)-x(1)-2,0)+max (x(9)+x(1)-2,0));

- (2% (x(1)-x(2) ) "3+x(2) +x (3) +4*x (2) "3*max (x (4) +x (1) "2+x(2) "4-x(3) ,0)
+(=4+2*x(2) ) *max (x (5) +(2-x (1)) "2+ (2-x(2)) "2-x(3) ,0)

+2%exp (-x (1) +x(2) ) *max (x (6) +2*exp (-x (1) +x(2) ) -x(3) ,0)

+(2xx(2) +1) *max (x (7) +x (1) "2+x(2) "2-2*x (1) +x(2) -4,0)

-max (x(10)-x(2)-2,0)+max(x (11)+x(2)-2,0));

- (x (D) +x(2)+2*xx(3) -max (x (4) +x (1) "2+x(2) "4-x(3) ,0)

-max (x(5)+(2-x(1)) "2+(2-x(2)) "2-x(3) ,0) -max (x (6) +2*exp (-x (1) +x(2) ) -x(3) ,0)
-max (x(12)-x(3),0));

max (x(4)+x(1) "2+x(2)~4-x(3) ,0)-x(4) ;

max (x(5)+(2-x(1)) "2+ (2-x(2))"2-x(3),0)-x(5);
max (x (6) +2*exp (-x (1) +x(2))-x(3),0)-x(6) ;

max (x(7)+x(1)"2+x(2) "2-2xx(1)+x(2)-4,0)-x(7) ;



Q)

(\F.F) Jle AT

max (x(8)-x(1)-2,0)-x(8);
max (x(9)+x(1)-2,0)-x(9);
max (x(10)-x(2)-2,0)-x(10);
max (x(11)+x(2)-2,0)-x(11);
max (x(12)-x(3),0)-x(12)];

end

[t,x]=o0de45('e25',[0 10],a);
a=unifrnd(-w,w, [1,12]);
plot(t,x(:,1),'r");

hold on;

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

hold on;

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

hold on;

text(3,1.3,'\bf x 1(t)','Fontsize',10);
text(3,0.75,'\bf x 2(t)', 'Fontsize',10);
text(3,1.8,'\bf x_3(t)', 'Fontsize',10);

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

A wide variety of scientific and engineering problems can be formulated as nonlinear
optimization problems (NOPs). One promising approach to solve the NOPs with high
dimension is to employ artificial neural networks. In this thesis we present two neural net-
work models for solving NOPs. The first model can solve convex nonlinear programming
problems (CNPPs) with the constraints of equality and inequality. The second model is
derived based on projection function for solving nonconvex nonlinear programming prob-
lems (NCNPPs). In addition, we also analyze the existence and the convergence of the
trajectory, and the stability properties of the neural networks models. The validity and
efficiency of the proposed neural networks are demonstrated by using numerical examples.

keywords:Convex optimization, Neural network, KKT conditions, Stability
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