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clear all;

close all

clc;

p=6;

u = sym('u', [1 p+11);
syms X t;

u(1)=1;

u(2)=exp(x/2)+0.5%x;
for i=2:p
f=u(i);
up=diff (f,x);
upt=subs (up,t);
intf=upt-0.5*exp(t/2)*subs(f,x,t/2)-0.5*subs(f,x,t);
u(i+1)=u(i)-int (intf,t,0,x);
end
up=u(p+1) ;
te=0:0.02:1;
m=length(te);

for i=1:m

ua(i)=subs(up,x,te(i));



sy (Y-X.¥) Jla YT

ue(i)=exp(te(i));
end
ee=abs (ua-ue);

plot(te,ee,'LineWidth',2)

xlabel('x');
ylabel('error(x)');
title('Eroor of Example 1');

figure

plot(te,ua,'r', 'LineWidth',2)
hold on
plot(te,ue, 'LineWidth',2, 'LineStyle',"': ")

(V.£.¥) Jbw YT

clear all;
close all
clc;
p=6;
u = sym('u', [1 p+1]);
syms X t;
u(1)=0;
u(2)=x"2-0.5%x"4;
1u(3)=x"2-0.00225694*x"6;
for i=3:p
f=u(i);
up=diff (f,x,2);
upt=subs (up,t);
intf=(t-x)*(upt-0.75*%subs(f,x,t)-subs(f,x,t/2)+t"2-2);
u(i+1)=u(i)+int (intf,t,0,x);
end
up=u(p+1) ;
te=0:0.02:1;
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m=length(te);

for i=1:m
ua(i)=subs(up,x,te(i));
ue(i)=(te(i))"2;

end

ee=abs (ua-ue) ;

plot(te,ee, 'LineWidth',2)

xlabel('\bfx');
ylabel('\bferror(x)');
title('\bfEroor of Example 2');

figure

plot(te,ua,'r', 'LineWidth',2)
hold on

plot(te,ue, 'LineWidth',2, 'LineStyle',': ")

clear all;

close all

clc;

syms X t;

u=x;

1a=0.5%(t-x)"2;

for i=1:3
u=vpa(simplify(u),5);
a0=subs (u,x,t/2);
al=subs(u,x,t);
a2=diff(al,t,3);
a3=a2-2%a072+1;
f=1lax*a3;
I=int(f,t);clear f

(Y£.%) Jbe W
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s=subs(I,t,x)-subs(I,t,0);clear I
u=u-s;clear s
end
y=0@(z)sin(z);
xx=0:0.02:1;
for i=1:length(xx);yu(i)=subs(u,x,xx(i));yy(i)=y(xx(i));end
plot(xx,abs(yy-yu), 'LineWidth',2);
xlabel('x');
ylabel('error(x)');
title('Eroor of Example 5');

7o
=

(£.¥.¥) Jt

clear all;
close all
clc;
syms t tu;
r=[0 0 0.2 0.4 0.6 0.812 34 5],
ro=0.5;
tt1=0:0.05:1;
tt2=0:0.05:6;
for j=1:11
u=sym(0.85) ;
for i=1:5
u=vpa(simplify(u),5);
a0=subs(u,t,tu);
al=subs(u,t,tu-r(j));
a2=diff (a0, tu);
f=a2-ro*alx(1-al);
I=int(f,tu) ;clear f
s=subs(I,tu,t)-subs(I,tu,0);clear I
u=u-s;clear s
end

if j==
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y=0@(z) (0.85/(0.85+(1-0.85) *exp(-ro*z)));
for i=1:length(ttl);
yu(i)=subs(u,t,tt1(i));
yy (D) =y(tt1(i));
end
elseif j>=2 && j<=6
for i=1:length(tt2);
y1(j-1,i)=subs(u,t,tt2(i));
end
else
for i=1:length(tt2);
y2(j-6,1i)=subs(u,t,tt2(i));
end
end
end
figure('name', 'Eroor EX.6 whit r=0.0"');
plot(ttl,abs(yu-yy),'b','LineWidth',2);
xlabel('x"');
ylabel ('error(x)');
title('Eroor of Example 6');
figure('name', 'EX.6 whit r=0.0, 0.2, 0.4, 0.6, 0.8');
for i=1:5
plot(tt2,y1(i,:), 'LineWidth',2);
hold all
end
xlabel('x"');
ylabel('u(x)');
title('Example 6 whit r=0.0 , 0.2 , 0.4, 0.6 , 0.8');
text(2.5,1.023,'r=0.0 , 0.2 , 0.4 , 0.6 , 0.8');
text(3.5,1.01, '\downarrow') ;
figure('name','EX.6 whit r=1, 2, 3, 4, 5');
for i=1:5
plot(tt2,y2(i,:), 'LineWidth',2);
hold all
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end

xlabel('x');

ylabel('u(x)');

title('Example 6 whit r=1 , 2 , 3 , 4 , 5');
text(2.5,4.5,'r=1 , 2 , 3, 4, 5');
text(3.1,4.1, '\downarrow') ;

—l

(Y.0.F) Jtu 0.

clear all;

format long g

syms X;

y{1,1} = 1;

y_approx = y{1,1};

n=12;

for i=1:n
clc; disp(i);

f =simplify ( (1/2) * exp(x/ 2) * subs( y{1,i} , x, x/2 ) + (1/2) * y{1,i} );

y{1,i+1}
y_approx = y_approx + y{1,i+1};

int( £, x, 0, x);

end
disp( collect( vpa( y_approx , 10 ) ) );
y_exact = Q(x) exp(x);
X=10.20.40.60.81];
for i=1:length(X)
Y approx(i) = subs( y_approx , x , X(i) );
Y exact(i) = y_exact( X(i) );
end
Er = abs( eval(Y_approx) - Y_exact );
disp(Er');

(v.0.F) Jte £

clear all;
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syms Xx;

y{1,1} = x72 - x74/12;

y_approx = y{1,1};

n=71;

for i=1:n
clc; disp(i);
f = subs( y{1,i} , x , x/2 ) + (3/4) * y{1,i};
y{1,i+1} = int( int( £ , x , 0 , x) , x , 0, x );
y_approx = y_approx + y{1,i+1};

end

disp( collect( vpa( y_approx , 5) ) );

y_exact = @(x) x72;

X=[00.20.40.60.81];
for i=1:length(X)
Y_approx(i) = eval( subs( y_approx , x , X(i) ) );
Y exact(i) = y_exact( X(i) );

end

disp(Y_approx');
disp(Y_exact');

Er = abs( Y_approx - Y_exact );
disp(Er');
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Aabstract

Modeling electrical, power, chemical and mechanical, is described by a specific set of
differential and algebraic equations called the differential-algebraic equations when these
systems are exposed to delay. For example in the electrical and power systems this delay
appears in the result of the internal interconnections of the circuits and transmission lines
or when simulating the chemical processes while modeling the pipe flow.// With regard to
the numerous applications of the delayed differential-algebraic equations, analyzing and
presenting appropriate solutions to these equations is important, but so far few studies
have been conducted on the structure of these equations and their solutions. This pa-
per first introduces the differential-algebraic equations and then the asymptotic stability
of differential-algebraic equations and linear and nonlinear algebraic delay and considers
asymptotic stability for numerical methods such as multi-step, Runge-Kutta, # method
and... . Finally the semi-analytical variational iteration and Adomian decomposition meth-
ods are used to solve these equations.
keywords: Differential-algebraic equation, Delay differential-algebraic equation; Varia-

tional iteration method; Asymptotic stability;Adomian decomposition method
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