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%%%%%%%%%%%%% NUMERICAL SIMULATION OF AN
clear all;

close all;

clc;

%0%%%%%%%%%% TIME DOMAIN DISCRETIZATION
t0 1;

dt = 0.01;

tf 10;

t = tO:dt:tf;
0%%%%%%%%%%%% PARAMETERS &
t0 = 1;

x1(1) = 0;
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x2(1) = -1;
y(1) = -2*x1(1)+exp(-2*t(1,1))*x2(1)+2;
%6%%%%%%%%% NUMERICAL SOLUTION
for 1 = 1:length(t)-1
x1 (i+1) = x1(1) + de*(-x1(i)+exp(-3*t(1,i))*x2(i)+1);
x2 (i+1) = x2(i) + dt*(-x2(i));
y (i+1) = -2*x1(i+1l)+exp(-2*t(1, i+1))*x2(i+1)+2;
end
%%%%%%%%%%%%% ANALYTICAL SOLUTION
z1 = 1+(-exp(t0)-(1/3).*exp(-2.*t0)) . *exp(-t)+(1/3)*exp(t0-4.*t);
z2 = -exp(-(t-t0));
z = (2.-*exp(t0)+(2/3).*exp(-2.*t0)) .- *exp(-1.*t)-(2/3) - *exp(t0-4.*t)-exp(-3.*t+t0);
%%%%%%%%%%%%% FIGURES & PLOTS
figure (1)
plot (t,x1,t,z1,"linewidth",2)
xlabel (“time <sec>%)
ylabel ("First State: x_1(t)")
legend ("x_1(t): Analytic®,"x_1(t): Numerical™)
figure (2)
plot (t,x2,t,z2,"linewidth",2)
xlabel ("time <sec>")
ylabel ("Second State: x 2(t)")
legend ("x_2(t): Analytic”,"x_2(t): Numerical®)
figure (3)
plot (t,y,t,z,"linewidth",2)
xlabel ("time <sec>")
ylabel ("Output: y(t)")
legend ("y(t): Analytic®,"y(t): Numerical®)
figure (4)
plot (x1,x2,"linewidth",2)
xlabel ("x_17)
ylabel ("x_2%)
legend ("Trajectory®)
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%6%%%%%%%%%%%%% TRAJECTORY IN PHASE-PLANE
clear all;
close all;
clc;

%0%%%%%%%%%%%%% TIME DOMAIN DISCRETIZATION
t0 0;

tf 50;

dt = 0.01;

t = tO:dt:tf;

N = length(t);

%%%%%%%%%%%%% MATRIX ALLOCATIONS

Al=[01; -2 -4.5];
A2 = [0 -3.5; 0 0];
A3 = [0 4; -1 -4];




A4 =1[-41; -1-4];
U6%60606%6%%%%% %% INITIAL VALUES

XA 1 (:,1) = [-2; 4]; % for A_1
XA 2 (:,1) = [-2; 4]; % for A_2
X A3 (:,1) = [-2; 4]; % for A_3
X A4 (:,1) = [-2; 4]; % for A 4
%696%%%%%%%%% TRAJECTORY FOR A_1

for i = 1:N-1
X A 1(,i+1) = X A 1(:,1) + dt*(A_1*X A 1(:,1));

%%%%%%%%%%% TRAJECTORY FOR A 2
for i = 1:N-1

X A 2(,i+l) = X A 2(:,i1) + dt*(A_2*X_A 2(:,1));
end
%%%%%%%%%%% TRAJECTORY FOR A 3
for i = 1:N-1

X A 3(C:,i+1l) = X A 3(:,i1) + dt*(A_3*X_A 3(:,1));
end
%%%%%%%%%%% TRAJECTORY FOR A 4
for i = 1:N-1

X A 4(Cz,i+1) = X A 4(:,1) + dt*(A_4*X_A 4(:,1));
end

figure (1)

plot (X_A 1(1,:),X_A_1(2,:))
xlabel ("x_17%)

ylabel ("x_27)

legend ("Trajectory for A_1%)
figure (2)

plot (X_A 2(1,:),X_A_2(2,:))
xlabel ("x_17%)

ylabel ("x_27)

legend ("Trajectory for A_2%)
figure (3)

plot (X_A 3(1,:),X_A_3(2,:))
xlabel ("x 1%)

ylabel ("x 2%)

legend ("Trajectory for A_3%)
figure (4)

plot (X_A_4(1,:).X_A 4(2,:))
xlabel ("x 1%)

ylabel ("x 2%)

legend ("Trajectory for A _4%)
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