2
A J = [”]

-3 [.7_ G
Gl ) LT /-'D*g +d
_.G_‘(z)_, [2 fo 1] [z. Lf]+ "

Z =tz & 2.g

P
S — -4
. A :[ g 2 -\]
o N R )|
b so S
R YY)
elnepualues (A) = 2 wld -r‘f’??—i“-ﬂdj Us'»4
T -89
| J/l-—EE— = 0.6 34
ar
Nppsx = ) — 6.1829
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Code:

clear:
clf

h=input('Choose a value of h (1, 0.5, 0.3, or 0.1):");

A=[-10;10};
B=[1;0];
C=[01];
d=0:

sys=ss(A,B,C.d);
tf(sys)

sysd=c2d(sys,h);
tf{sysd)

bode(sys)
title('Bode diagram for G(s)");

bode(sysd)
title(['Bode diagram for G viggle(z) w/ h="num2str(h),’ s']);
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MATLAB Code:
. -\‘.\h‘-??’\? y *:c:f){ ¥ - d{f'x
| N a+ A= e 4 % Mass-Spring-Damper system analysis using MATLAB
w P
. clear;
| M M M

( . M= input('Enter a value of the mass of body M:");
>lade Wﬁ?’/fﬂ[ : _P(~_:A X -+ BF D= input('Enter a value of the fractional constant D:"};

K= input('Enter a value of the spring constant K:");
Mecsinwe. wioclef ! %:C.i +dF :
A=[0 1;-K/M -D/M];

[ v (o7 ™
= i B T |' \ {i;ﬂ; '
T V) = ]
M 4 sys=ss(A,B,C.d);
tf{sys)
caJV o} , d=o
Results:

A Please enter a value of the mass of body M:3
- (e A Please enter a value of the fractional constant D:8
73‘ I BCAPA ) }Z Please enter a value of the spring constant K:2

-\
S A T° f

e Vm 0.3333
- m $%D 5,4-% s"2 + 2.667 s + 0.6667
F M
et M=3 D=3 , K=%
\ 2-3353
e — .--——"__-'-_'-_-_-_'_-'
1¢sD = o (24D 667 066

: 2
<y %Q‘l‘”ﬁ,’



A=[-7-12;1 0];
B=[1;0];

C=[5 30];

d=0;

Ts=0.5;
sys=ss(A,B,C.d);
tf(sys)
sysd=c2d(sys,Ts);
tf(sysd)

clear;

clf

A=[-7-12;1 0];
B=[1;0];

C=[5 30];

d=0;

Ts=1;
sys=ss(A,B,C.d);
tf(sys)
sysd=c2d(sys,Ts);
tf(sysd)

z"2 -0.0681 z+ 0.0009119

Sample time: 1 seconds

Discrete-time transfer function.

| R ? ~
5 555
7 \7\1-:\:‘1
S + 7S =2
= e o ey
- C = - =0
Nl e-[5 =
\ o e
{‘3 S i -5{‘\ Lf
Results:
tf(sys)
S5s+30
s"2+Ts+12
Continuous-time transfer function.
tf{sysd)
1.723 z-0.04336
72 - 0.3585 z + 0.0302
Sample time: 0.5 seconds
Discrete-time transfer function.
\ g )
. i L e K~
) %S o
| cals 2] wmes
H] [ -~
Results:
tf(sys)
5s+30
s"2+7s+12
Continuous-time transfer function.
tf(sysd)
2297 2+ 0.03517
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sysd=c2d(sys,Ts);
tf(sysd)

(ST (54)
= [‘- £ -2 o R
Ji \ o W
S - T T
\ b
S FEE
code:
clear;
clf
A=[-7-12;1 0};
B=[1;0];
C=[5 30};
d=0;
Ts=0.5;
sys=ss(A,B,Cd);
tf(sys)

Lc+25
S 655%39¢
|"-1I. "—' "‘"-|
=lo | c=Joz 35 J
| © ] CAY
= \l }\‘mﬂu; ‘] = :L+
"‘l '-s_,_"hmt “E‘-"d: "i:“""
& * L
Results:
tf(sys)
5s+35

5"3+6s5"2+8s
Continuous-time transfer function.
th(sysd)

0.6174 z"2 + 0.5875z - 0.009323

z"3-1.503z"2 + 0.553 z-0.04979
Sample time: 0.5 seconds
Discrete-time transfer function.



clear;
clf

A=[-230;0-10;5-2 -4];
B=[6;-2;0];

C=[010];

d=0;

Ts=.125;

sys=ss(A,B,C.d);

t(sys)
sysd=c2d(sys,Ts,'zoh");

t(sysd)

'.g :) _i-) ¢ = E‘& | o | A=
Jad T
'% ST < o

Continuous-time transfer function.

tf(sysd)

Sample time: 0.125 seconds
Discrete-time transfer function.



