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restart;
with(linalg);
m := 4;

ode := t72x(diff(y(t), t, t))-3xtx(diff(y(t), t))+4*xy(t) = t;
dsolve(ode, y(t));

all := 0; al2 :=1; a21 := -4/t72; a22 := 3/t;

diff (x(t), t)
diff(y(t), t)

eql : allxx(t)+al2x*y(t);

eq2 : a21*x(t)+a22*y(t)+1/t;
vars := {x(t), y(t)};
dsolve({eql, eq2, x(1) = 2, y(1) = 2}, vars);

x1[0] := 2;

sol :

unapply(x1[0], t);
x2[0] := 2;

unapply(x2[0], t);
h :
h :
f
f:

t72-t"2%1n(t)+t;

unapply(h, t);

1-2xtx1n(t)+t;

unapply(f, t);

for n from 0 to m do
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x1[n+1] := x1[n] (t)-(int(diff(x1[n](s), s)-x2[nl(s), s =1 .. t));
x1[n+1] := unapply(xl[n+1], t);
b[n] := “assuming” ([int(diff (x2[n](s), s)+4*x1[n](s)/s"2

-3*x2[n] (s)/s-1/s, s =1 .. t)], [t > 1]);
b[n] := unapply(b[n], t);

x2[n+1] := x2[n] (t)-b[n] (t);
x2[n+1] := unapply(x2[n+1], t);
end do;

> ssl := evalf(h(t)-x1[m+1](t));

> ss2 := evalf(f(t)-x2[m+1](t));

> plot(sqrt(ssl™2+ss272), t =1 .. 4);
> x2 = 1-2*%tx1n(t)+t;

> x2 := unapply(x2, t);

> x210 := x2[m+1](t);

> x210 := unapply(x210, t);

abs (x2(t)-x210(t));
t72-t72+1n(t) +t;

> err

> x22
> unapply(x22, t);

> ho := x1[m+1](%);

> x20 := unapply(x20, t);

> plot(abs(x22-ho), t =1 .. 4);

> A := —array([[t72*(1+2x1n(s))/s"2-2*t"2%1n (%) /s72, t™2*(1n(t)-1n(s))/s],
[4+t*(In(s)-1n(t))/s"2, 2*t*(In(t)-1n(s))/s+t/s1l);

> v := vector([diff(x1[n](s), s)-x2[n](s),

diff (x2[n] (s), s)+4*x1[n](s)/s72-3*x2[n](s)/s-1/s]);

> S := multiply (A, v);

> x11[0] := 2;

> unapply(x1[0], t);

> x22[0] := 2;

> unapply(x2[0], t);

> for n from O to m do

x11[n+1] := x11[n] (£)+int ((-t~ 2% (1+2*1n(s))/s"2
+2xt72*1n(t) /s72) *(diff (x11[n] (s), s)-x22[n](s))
-t72*%(In(t)-1n(s) ) *(diff (x22[n] (s), s)+4xx11[n](s)/s"2
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-3*xx22[n] (s)/s-1/s)/s, s =1 .. t);

x11[n+1] := “assuming ([x11[n+1]], [t > 0]);
x11[n+1] := unapply(x1l[n+1], t);
x22[n+1] := x22[n] (t)+int (-4*t*(1n(s)-1n(t))*(diff(x11[n](s), s)

- x22[n] (8))/s"2+(-2*%t*x(In(t)-1n(s))/s-t/s)*(diff (x22[n] (s), s)
+4xx11[n] (8)/s72-3*x22[n] (s)/s-1/s8), s =1 .. t);

x22[n+1] := “assuming” ([x22[n+1]], [t > 0]);
x22[n+1] := unapply(x22[n+1], t)
end do;

> x23 := t72-t72x1n(t)+t;

> x20 := x11[m+1] (t);

> erl := abs(x23-x20);

> x24 := 1-2%tx1n(t)+t;

> x25 = x22[m+1] (t);

> er2 := abs(x24-x25);

> ssl := h(t)-x11[m+1](t);

> 852 := f(t)-x22[m+1] (t);

> sqrt(ss1(t) " 2+ss2(t)"2);

KA N
restart;
with(linalg);
m := 9;
all := 0; al2 := -1; a21 := -2; a22 := -1;
eql := diff(x(t), t) = all*x(t)+al2*y(t);
eq2 := diff(y(t), t) = al2lxx(t)+a22*y(t);
vars := {x(t), y(t)};
sol := dsolve({eql, eq2, x(0) = 1, y(0) = 2}, vars);
f := -exp(s-t);
g := mtaylor(f, t = s, m);
gl := unapply(g, t);
x1[0] := 1;

unapply(x1[0], t);

—
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> x2[0] := 2;
> unapply(x2[0], t);

>
>
x1
x1

er

x2[n+1] :=x2[n] (t)+int(gl(s)*(diff (x2[n] (s), s)+2*x1[n] (s)+x2[n](s)), s =0 ..

x2

f = exp(-2%t);

g2 := mtaylor(f, t, m);
g22 := unapply(g2, t);

ff = 2%exp(-2*t);

g21 := mtaylor(ff, t, m);
g221 := unapply(g21l, t);

for n from O to m do

[n+1] := x1[n] (t)-(int(diff(x1[n](s), s)+x2[n](s), s =0 .. t));
[n+1] := unapply(x1[n+1], t);
1 := evalf(abs(g22(1)-x1[n+1](1)));

[n+1] := unapply(x2[n+1], t);

er2 := evalf(abs(g221(1)-x2[n+1](1)));
end do;

> B := array([[exp(t-s), 0], [0, exp(2x(s-t))]1);
> A := array([[1, 0], [0, -2]1);

> v := vector ([0, 11);

> E := evalm(T&* (B, A));

> Z := multiply(E, v);

> k := map(int, Z, s =0 .. t);

> y[0] := vector([0, 0, 11);

> v := matadd(k, v);

> P := array([[1, 11, [0, -2]1);

> x[1] := multiply(P, v);

VVY Jleus W

restart;

with(linalg);

m :=9;

n := mtaylor(exp((1/2)*t~2), t = 0, 10);
n := unapply(n, t);

t);
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>r :=1/(1+n(t));
> r := unapply(r, t);
> f = —exp((s™2-t72)*(1/2));

> g2 := mtaylor(f, t = s, m);
> g2 := unapply(g2, t);

> x[0] := 1/2;

> x[0] :

unapply (x[0], t);

> for n from 0 to 9 do

x[n+1] :=

x[n+1] := unapply(x[n+1], t)

end do;

> evalf(er = abs(r(1)-x[10](1)));
> y[0] := 1/2;

> y[0] := unapply(y[0], t);

> for n from O to 9 do

y [n+1]
s = .5%xn .. t);

y[n+1] := unapply(y[n+1], t)
end do;

> er2 := abs(y[m] (t)-r(t));

> restart;

> with(linalg);

>m :=7;

> ode := (D(D(x))) (t)-(D(x))(t)"2+1 = 0;

> IC := x(0) = 0, (D(x))(1) = O;

> simplify(h = dsolve({IC, ode}, {x(t)}));
> h := unapply(h, t);

> plo :

> plo := unapply(plo, t);
> plot(plo(t), t =0 .. 1);

> x[0] := 0;

x[n] (£)-0.1e-2x(int (diff (x[n] (s), s)+s*x[n] (s)-s*x[n](s)"2, s=0 ..

:= y[n] (£)+int(g2(s)*(diff (y[nl (s), s)+s*y[n](s)-s*y[n](s)~2),

vV Jlhess fT

mtaylor (t-1n(exp(2*xt)+exp(2))+1ln(1+exp(2)), t = 0, m);

t));
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> x[0] := unapply(x[0], t);

> for n from O to 7 do

z[n+1] :=x[n] (t)+int ((s-t)*(diff(x[n] (s), s, s)-(diff(x[n](s), s))~2+1),
s=0..1t);

z[n+1] := unapply(z[n+1], t);

c := z[n+1]1(0); c1l := diff(z[n+1]1(t), t);

cl(1);

cl := unapply(cl, t); d :

y[n+1] := c+d*t; y[n+1l] := unapply(y[n+1], t);

x[n+1] := z[n+1] (t)-y[n+1](t); x[n+1] := unapply(x[n+1], t);

er := sum(diff (abs((diff(z[n+1]((1/10)*i), t))~2

-(diff (x[n+11 ((1/10)*i), t))72), x), 'i' =0 .. 10);

er := unapply(er, t) end do;

>plot([x[1]1(t), x[31(t), x[6](t), x[71(t), plo(t)], t =0 .. 1, linestyle

= [dot, dash, dot, dash, dot], color = [red, blue, black, green, red]);
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Aabstract

In this thesis, a new method of variational iteration method for solving first order sys-
tem of differential equations are introduced. This approach, unlike the classical method,
restricted variations in nonlinear expressions is usesd. The method compared to the clas-
sical method with generalized lagrange multipliears which reduces the computation and
obtain faster result.To confirm the new method for solving linear and nonlinear differ-
ential equations, we provide examples that demonstrate the use of generalized lagrange
multipliear is more reliable.

The variational iteration method for initial and boundary value problems apply. A
new algorithm for linear and nonlinear boundary value problems that dose not require the
use of the Green funection is introduced.

keywords: Variationa iteration method, System of differential equations, Restricted

variations, Lagrange multipliers.
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