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MATLAB Program 2-1

numl = [10];
denl =[1 2 10]:
num2 = [5]:
den2 = [1 5]:

[num, den] = series(num1,den1,num2,den2):
printsys(num,den)

num/den =

50
"3 + 752 + 20s + 50

[num, den] = parallel{inum1,den1,num2,den2);
printsys(num,den)

num/den =

5872 + 20s + 100
"3 + 752 + 20s + 50

[num, den| = feedback(num1,den1,num2,den2):
printsys(num,den)

num/den =

10s + &0
"3 + 752 + 20s + 100
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(2)
Generalized
flow

f(t)

Velocity

(1)

m/s

Angular
velocity

w(t)
rad/s
Current
i(t)

A

Volume flow
rate

w(t)

m* /s

e(t)
Generalized
effort

e(t)

Force

N-m
Voltage
Vit)

v

Pressure

P(t)
Pa

q(t)
Generalized
displacement

q(t)

Displacement

z(t)
m

Angular
displacement

6(t)

rad
Charge

q(t)
c

Volume

V(t)

m?
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momentum
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Linear
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plt)
N-s

Angular
momentum

p-(t)
N-m-s
Flux linkage

A(t)

V.s

Fluid momentum

py(t)
Pa-s

R
Resistance

R

Damping
constant

b

N-s/m
Angular
damping

B

rad/(N-m - s)
Resistance

R

0

Fluid resistance

Ry

Pa-s/m®

JyeS (w30 — S0 cwdio 0uSSlS

I
Inertance
I
Mass
m
kg

Mass moment of
inertia

J

kg - m?
Inductance
L

H

Fluid
inductance

Iy

Pa.- s* /m®

c
Compliance

C

Inverse of the spring
constant

1

k
m/N

Inverse of the angular
spring constant

1

k-
1/(N-m)
Capacitance
C

F

Storage

Cy
m* /Pa




Automatic Control

Seoled S et i lod

Sl slas BYsles O
Sl slbad BYslee
x(1) = f(x,u,1)

y(r) = g(x,u, 1)

N D)
o » o Ol U (o il Cdl> DYoo <
u(r X(1 x(1 y(1)
I—:> Bt [a‘r A t I
v o X(1) = A(r)x(r) + B(r)u(r)
Ay K——1 y(r) = C(1)x(z) + D(t)u(z)

(s gl by (o) LT s

x(1) = Ax(r) + Bu(r)

@ y(1) = Cx(t) + Du(¢)

JLst=" JyoS (w30 — SlSo cwiio 08




Automatic Control

Seoled S et i lod

el slad OYsles O
s (Suroliy s DYslre 03,91 Caws 4

my + by + ky = u L

x(t) = (1 = x —
1 : 1
IE(I) = y('f) Xy = ;(—ky — by) + ;” m

k b 1

@ }! ) "rl
JyeS (w30 — S0 cwdio 0uSSlS

dfféwf)




Automatic Control

Seoled S et i lod

ol el o pilo yholos

X = Ax + Bu =95 95399 > G yile V
S
y = Cx + Du
0 1 0
kb 1 10 D=0

@ I m n

eat= JyoS (w30 — SlSo cwiio 08




Automatic Control

Seoled S et i lod

i U O)go U pitaw i les U
Joaw @b g Cdl> gl s s5lo ddail)

x = Ax + Bu sX(s) — x(0) = AX(s) + BU(s) )
— — = G(s)
y = Cx + Du Y(s) = CX(s) + DU(s) U(s)

sX(s) — AX(s) = BU(s)
b (sT— A)X(s) = BU(s)
= X(s) = (s1 - A)'BU(s)
—b Y(s) = [C(sI - A)'B + DJU(s)

@ wp G(s)=C(sI—A)'B+ D

eat= JyoS (w30 — SlSo cwiio 08




Automatic Control

ol b et o les
235 @U )90 4 et Gluglod

Jaw &b g cll> gl s S5l dul)
b G(s) = C(sI — A)"B + D

.0 0 1 10 s -1 1o
G(s) =C(sI — A)'B+ D =[1 0] [0 J— kb Lf+0=[1 0}k b |1

-1 b PxV ow sl weSeo
|:'S‘ —1:| 1 S+;1
k b =
— s+ — , k
m m S+ —5 + — _— 5
mn m n
_ , _
1 T+El
G =1 0
—> G(5)=[1 0] — k [1

eat= JyoS (w30 — SlSo cwiio 08




Automatic Control

Seoled S et i lod

> G silo 9 Jawd @U il O

Uls) | 10
4>-®—> e | <15
Controller Plant
1
s+1 —
Sensor
Xi(s) 10
Xy(s) s+5
X, (s) _
U(s) — X;(s)
Xi(s) 1
X,(s) s+1
Y(s) = Xi(s)

JyeS (w30 — S0 cwdio 0uSSlS

Cl> (5l pudio (s

bily,) oyubgs v

Cll> sl usite Giie 03,5 las v

¥(s)
—
sX (s
sXs(s
ﬁ
sX;(s
Y(s

):
):
)=
):

> s s sl Guass v

—5X,(s) + 10X5(s)
—X;3(s) + U(s)
Xi(s) — Xi(s)

X (s)




Automatic Control

Seoled S et i lod

> G silo 9 Jawd @U il O

Uls) 1 10 ¥(s) Il o ow
4»@—» ~ - — = »— Cll> o pusiio (paass
Controller Plant boly) oypubgs v
| Cll> sl usite Giie 03,5 las v
—
s+1
T clo sl G pilo s ¥
Sensor
X; = —=5x; + 10x;, X =5 10 0 || x4 0
Xy = —X3 + u .i';_: = 0 0 -1 X9 + 1 |u
X3 = X; — X3 X3 1 0 -1 X3 0
y =X 1
y = [J. 0 ﬂ] X2
X3

JyeS (w30 — S0 cwdio 0uSSlS




Automatic Control

Sl S it i lod

Cl> e pile 9 Joows @U akal, O

X, -1 1 0 X, 0 -1 1 0
{IZ} : [ ) 1J{Ij:| ) {U}u ﬁ b { ) l:|‘ . [ }
X3 0o 0 -2 X3 1 0o o0 -2

|:x|:| C=[1 0 0], D=0
y=[1 0 0} x

X2

a3

= G(s) = C(sI — A)'B + D

_-0 O

s+1 0 -1 0 o
w—— G(s)=[1 0 0| 0 s+1 -1 0
1

0 0 s+2
1 1 1 ]
s+ 1 (s+1)07 (s+1)7(s+2) 0
(1 0 0] o ! 1 0| = ! _ !
s+l (s+Ds+2) ||, (s+ 1) (s+2) s +4s7+55+2

1

eat= JyoS (w30 — SlSo cwiio 08




dfféwf)

Automatic Control

Seoled S et i lod

MatLab ,181 p 55 )5 Cll> G 5lo 9 Jawd @U bLi)l il asly O

MATLAB Program 2-2

MATLAB Program 2-3

num=[1 0];
den=[1 14 56 160];
[A,B,C,D] = tf2ss(num,den)

A=
-14  -56 -160
1 0 0
(. 0
B=
1
0
0
C=
0 1 0
D=
0

A=[0 1 0 0 0 1; -5 -25 -5];
B = [0; 25; -120];

C=[1 0 0

D = [0];

[num,den] = ss2tf(A,B,C,D)
num =
0 0.0000 25.0000 5.0000
den
1.0000 5.0000 25.0000 5.0000
% ***** The same result can be obtained by entering the following command: *****
[num,den] = ss2tf(A,B,C,D,1)
num =
0 0.0000 25.0000 5.0000
den =

1.0000 5.0000 25.0000 5.0000
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