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Let x1 = i1, %2 = ve,u = v, aNd y = ve
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HW2.1 (1)
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Ri=2,R,=10,L =05,0 = 1.

HW2.1 (2)

Find the analytical solution of the system, NP
that is, x(t) =7. S EBNOEJERIT &

Given the initial conditions x(0) = [0,0]", and the input,
u(t) = 1, find the numerical soltion of the system by using
(1) direct computation, (2) the STEP function, (3) the
ODE45 funtion. Show the result by plotting the values
of state versus time and discuss what are shown in the
plots. E> *ZFES D Xk

Given the different initial conditions x(0) = [1,—-1]T, and
the input, u(t) = a *sin(b*t), find the numerical soltion
of the system by using (1) direct computation, (2) the
ODE45 funtion. You need to try different values of a and
b. Show the result by plotting the values of state versus
time and discuss the result shown in the plots.
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HW2 1b.m Code (1)

close all; clear all;

Bewvms Rl B2 L s t tan

% la
Rl = 2;
R = 10;
L =10.5;
c o =1;

#sp = [ -RI/L -1/L;
/e -1/(C*R23 ],

[> ABCD matrix

Bp=[ I/L; 01;

Cp=[011;
Ip = 0;
eigmp)o [> Find eigenvalues of A, (i 4 5L 0 ¥ & ¢ & k)

swep = ssammm.cp.; () SYS, is the State Space of ABCD

[Mump, Denp] = ss2tf( Ap, Bp, Cp, Dp J; [> Nump/Demp is the Transfer Function of ABCD
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HW2_ 1b.m Code (2)

syms totau |:> ”‘1;53; 5] I’ﬁ %ﬁ,t % tau
xpl = zeros(2,13; |:> Xpo = [0 0]
u=1;

T = sin(0. 5%pi¥taun);

epto = bonl 4t ) [D)  AHHHEMRGHE

i = exphp * xpuO =) Zero Input Response

zs = int( expn( Ap*(t-taw) ) * Bp * u, tau, 0, t) [> Zero State Response
apt = zi + ZSO [> ¥ i % pretty#-H £ i

subs{ xpt, t, 1 )O |:> %—t’y’ lp‘ »

for 1=1:101
deely - G- [y e fétimel=[00.10.2 -+ 10]

statel(:,1) = subs{ =pt, t, timel{i)

al = subs( u, tau, tinel(i) ); [C) 7 kB @ BT dhstate ~ input ~ output

ontputl(1y = Cp*statel(:,1) + Dp*ul;
end




HW2_ 1b.m Code (3)

-ﬁ&? - A2
fé 4’ = "L - f*r .
[output2,t|me2 state2] = step(Sysp,10);
¥ = ﬁ_é_ﬂ E: \:’}3 gaﬁl—:z‘
—HW2_1b_plant.m
— HW2_1b solver.m

HW2_ 2b plant.m Code

B famction dx = HW_lh plantit, x) |:> - s S @3 ﬁ.,‘ha'_ . ﬁ;f] PN ﬁ%] 4
9

10 % switem parameters

11 - Rl=2:

12 - R - I0;

13- L =0.5:

- o =1

15

16— &p=[ -RI/L -1/L;

17 Ve -1/(C*R2) ]

e [> ABCD matrix
9= Bp=1[ l/L;0T1;

a0- Cpg=[011;

21 - Dp=10;

22

23

24 B model

2 - - ) e = 4 ) N
26 - dx = zeres(2,13; |:> dX—[O O] ’ JL'QT“'\L?%—E'E‘" J
T - u =1,

2% o= sind0.5%pi*t);

249 2 sy Ly _ .
. E> B 18 erdXx 4 7 5N

A0 - dx=4p * x +Bp * u;




HW2_ 2b_solver.m Code

9 - clear all;

10

11 = xinit = zeros(2,1); [> Initial condition xint = [0 0]

12

18|= [ time3, stated ] = oded5( @HW2_1b_plant, [ 0 10 ], xinit ); |:> Ode45 (-2 ] /é—_

14 . v

15|= figure(3l) Inletl @plant*s:’f'u—

16 — subplot{211) Inletz ﬁg AV\ Bé}: E‘B. m# Eﬁ
17 - plot) timed, stated ): Inputs: Stateﬁ/]#‘w _ﬁé'l’gl‘_
18 - xlabel( ' time'); wlabel{ 'state'd;
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