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clear all;
close all;
clc;
%$%%%%%%%%% MATRIX DEFINITIONS
Al [0 1; O O]

[-1 1; 0 -5];

[-3 8; 0 -3];

expm (A 1)
expm (A 2)
expm (A 3)
expm (2*A 1)
expm (2*A_2)
expm (2*A_ 3)
expm(inv (A 1
expm (inv (A _2
expm(inv (A 3
inv (expm(A_1
inv (expm(A_2
inv (expm(A 3
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unction [Phi] = State Trans (A)
%$%% THIS FUNCTION CALCULATES THE
%% STATE TRANSITION MATRIX OF MATRIX "A"

t =sym('t");
Phi = expm(A * t);
end

Lloads co);‘ Y-\-Y) Jﬁ.).? 5O 0Ly 42l é’b )| J.@L;- Lg[hc.ob

o J] e yile dslne sl MATLAB 3305 55 oniaiigs sl oS & el JUisl e 5o gy ¥ Y=Y Jgom

clear all;
close all;
clc;

Al =
Phil

[0 1; 0 01;
A2 = [-
[-

1;
State Trans (Al)
11; -5]1;
Phi2 S ate Trans (A2)
A3 = [-3
Phi3 S

8; 0 -31;
tate Trans (A3)

Phil =

[ 1, t]

[ 0, 1]

Phi2 =

[ exp(-t), exp(-t)/4 - exp(-5*t)/4]
[ o, exp (-5*t) ]
Phi3 =

[ exp(-3*t), 8*t*exp(-3*t)]

[ 0, exp (-3*t) ]
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clear all;
close all;
clc;
%$%%%%%%%%%%5 TIME DOMAIN DISCRETIZATION
t0 0;
tf 2;
dt 0.01;
t = t0:dt:tf;
$%%%%%%%%%%%% INITIAL VALUES

x1(1) = -0.5;
x2 (1) = -3;
u(l) = 1;

$%%%%%%%%%%%% EULER's METHOD
for i = 2:1length(t)

u(i) = 1;
x1l (i) = x1(i-1) + dt*(-x1(i-1)+x2(i-1)+u(i));
x2 (i) = x2(i-1) + dt*(-5*x2(i-1)-2*u(i));

end

y 1 =x1(1,:)+4.*x2(1,:)+0.5.*u(1,:);

x 1 analytic -(7/4) .*exp (-t)+(13/20) .*exp(-5.*t)+0.6;
x 2 analytic -0.4-2.6.%exp(-5.*t) ;

y_analytic = -0.5-1.75.%exp(-t)-8.95.%exp(-5.*t) ;
figure (1)

plot (t,x1(1,:),t,x 1 analytic(l,:))

figure (2)

plot (t,x2(1,:),t,x 2 analytic(l,:))

figure (3)

plot(t,y 1,'b-',t,y analytic, 'r--")
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time <sec>
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