Numerical Methods for Solving the Second-Order Differential Equations
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eulerp 2A.m

% RE OF

clear;

% initial condition
x0=0;
yl0=1,;
y20 = 2;
Xmax = 2,
h=0.25;

% calculate
n = (xmax-x0)/h;

fori=1:1:n+1

ifi==1

x(i) = x0;
y1(i) = y10;
y2(i) = y20;

else
X(i) = X0+(i-1)*h;

% function  yd=f(x,y)

SR T

y1(i) = y1(i-1)+h*yd_1A(x(i-1),y1(i-1),y2(i-1));
y2(i) = y2(i-1)+h*yd_2A(x(i-1),y1(i-1),y2(i-1));

yd_1A.m

function fxy=yd 1(x,y1,y2);
fxy = 5-3*y1,

yd_2A.m

function fxy = yd 2(x,y1,y2);

AR | 1)

end fxy = 5+3*y2;
end
plotyy(x,y1,x,y2);grid
%  plotyy(x,yl,-+'x,y2,'-*";grid
gtext('yl); gtext(y2);
xlabel('x");  ylabel('y"):;
title(Euler Method : st 47 ),
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eulerp_2.m
% R ¥ R
clear;
% initia condition
x0=0;
y10 = 4; yd_1.m
y20 = 6;
o 2 function fxy=yd_1(x,y1,y2);
% cal fxy =-0.5*y1;
n = (xmax-x0)/h;
fori=1:1:n+1
if i==1
x(i) = x0;
y1(i) = y10;
y2(i) = y20;
else
x(i) = X0+(i-1)*h: yd_2.m
% function  yd=f(x,y)

function fxy = yd 2(x,y1,y2);
fxy =4-0.3*y2 - 0.1*y1;

y1(i) = y1(i-1)+h*yd_1(x(i-1),y1(i-1),y2(i-1));
y2(i) = y2(i-1)+h*yd_2(x(i-1),y1(i-1),y2(i-1));
end
end
x1 = x0:(xmax-x0)/300:xmax;
yltrue = 4*exp(-0.5*x1);
y2true = 13.333-9.333*exp(-0.3*x1)+2* exp(-0.5*x1);
plot(x,yl,'-+'x,y2,'-*' x1,yltruex1,y2true,-");grid
gtext('yl); gtext(y2);
xlabel(x');  ylabel('y');
titte(Euler Method : %R 4R ),

[-0.55y(1) ;
>> ode45(dy,[0,2], [4, 6])

-0.1*y(1)-0.3*y(2)+4];
% sl IRl -

Note: Matlab ;r‘ﬁ >> dy=@(t,y)
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