o xX G
noa
= 8L

6

A=[-b/ J, 1/ J; -K 0]
A =
- 0. 6000 1. 0000
-9. 0000 0
B =10 K
B =
0
9

[M D = eig(A

M =
0.0316 - 0. 3146i 0.0316 + 0. 3146i
0.9487 + 0.0000i 0.9487 + 0.0000i
D =
-0.3000 + 2.9850i 0. 0000 + 0.0000i
0. 0000 + 0.0000i -0.3000 - 2.9850i
dt = 0. 2;

Phi _p = diag(exp(diag(D * dt)))

Phi _p =
0.7789 + 0.5294i 0. 0000 + 0. 0000i
0. 0000 + 0. 0000i 0.7789 - 0.5294i

Phi =real(M* Phi_p * inv(M)
Phi

. 7257 0.1774
-1.5963 0. 8321

= Ol

real (M* diag(exp(diag(D * 2 * dt))) * inv(M)

ans =
0. 2435 0.2763
-2.4866 0. 4092
Phi 72
ans =
0. 2435 0.2763
-2. 4866 0. 4092
syms t T
u = 50;



Phi = @t) M* diag(exp(diag(D * t))) * M.inv;
x fo=@t) int(Phi(t - T) * B* u, T, 0, t);

x_fo(t)

ans =

50
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where

62:9\/ﬁti

3
-t [ ZL+o0
<10 5>

03 =¢€

t (—%+05>
o4 =¢€

9 V11 i
10

O5 =

t_vec 0: 0. 05: 15;
x_fun mat | abFunction(x_fo(t));
plot(t_vec, x_fun(t_vec))
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syns tu

u= @t) subs(piecewi se(tu<l0, 5 * tu, tu>=10, 50), tu, t);
x fo=@t) int(Phi(t - T) * B* u(T), T, 0, t);

x_fo(t)

ans =



o
50 —25 012 01 636 10 +

where
31
oi=e 10
6, = g9 V1l
05 = ISCRVATE:
3t
0, = el
-3:_"10
os=¢ 10 10
o
-3, 10
og=¢ 10 10
— | =2+0o (z—10)
(&)
07 =
<—$L+a“> (1-10)
og =

oo = 148 V22 6151
61():9 \/ﬁtl

9 V11i

011 = 1N
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x_fun = @t) subs(x_fo(tu), tu, t)
x_fun =
@t)subs(x_fo(tu),tu,t)
plot(t_vec, x_fun(t_vec))
Warning: lmaginary parts of conplex X and/or Y argunents ignored.

hol d on
plot(t_vec, u(t_vec))
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