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clear all;
close all;
clc;

%% TIME DOMAIN DISCRETIZATION

t0 = 0;

tf = 10;

dT = 0.01;

t = t0:dT:tf;

N = ceil((tf-t0)/dT);

%% PARAMETER DEFINITION

m = 1;

k = 100;
c = 10;
FO = 10;
omega = 2;

%% INITIAL VALUE DEFINITION
x1(1) = 0;
x2(1) = 0;

%% SOLVING EQUATIONS USING RUNGE-KUTTA#4
for i = 1:N

kixl = dT*(x2(i));
k1x2 = dT*(-k/m*x1(i)-c/m*x2(i)+F0/m*sin(omega*t(1,1i)));

k2x1 = dT*(x2(i)+k1x2/2);
k2x2 = dT*(-k/m*(x1(i)+k1x1/2)-c/m*(x2(i)+k1x2/2)+F0/m*sin(omegax(t(1,1i)+dT/2)));

k3x1 = dT*(x2(i)+k2x2/2);
k3x2 = dT*(-k/m*(x1(i)+k2x1/2)-c/m*(x2(i)+k2x2/2)+F0/m*sin(omegax(t(1,1i)+dT/2)));

k4x1 = dT*(x2(i)+k3x2);
k4x2 = AT*(-k/m*(x1(i)+k3x1)-c/m*(x2(i)+k3x2)+F0/m*sin(omega*(t(1,i)+dT)));

x1(i+1) = x1(i) + 1/6*%(k1x1+2*%(k2x1+k3x1)+k4x1);

x2(i+1) = x2(i) + 1/6x(k1x2+2*x(k2x2+k3x2)+k4x2);
end
%% SIMULATION PLOTS AND FIGURES
figure (1)
plot (t,x1,t,x2,'linewidth',2)
grid on
box on

xlabel ('Time<Sec>')

ylabel('x_1(t) and x_2(t)"')

title('Numerical Solution for the States of the system: x_!(t) and x_2(t)"')
legend ('x_1(%)','x_2(t)")

figure (2)

plot (x1,x2,'linewidth',2)

grid omn




box on

xlabel('x_1"')
ylabel('x_2"')
title('Phase Plane Figure
legend ('Trajectory')

x_1-x_2")

Numerical Solution for the States of the system: x (t) and xz[t)
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