Formuleblad
Tabel 1: Eigenschappen van de Laplacetransformatie
Eigenschap of operatie Signaal Laplacetransformatie
Transformatie f(t) F(s) = [;° f(t)e*tdt
Inverse transformatie f(t) = 35 Jim f:_tﬁ" F(s)estds F(s)

Lineariteit

Verschuiving in s-domein e ~?*f (¢t

- h(t)+ e h(t)

)
)

Verschuiving in t-domein f(t + a)

Afgeleiden 42f(t)
Primitieven [, f(t) dt
Beginwaardestelling f(0) = ll_% f(t)
Eindwaardestelling f(oo) = tll)rgo f(t)

%F(s)
f(0) = tli)rgos - F(s)
f(oo) = li_r)r(l)s - F(s)

Tabel 2: Standaard Laplacetransformaties

functie in tijd Laplace getrans.

4(t) 1 1
1 .
u(t) < 9
S a
. w 3
Sin (wt) m
S
COs (wt) m 4.
5 n!
at asn+1
d
i.=C d:c

100 %

stat — m

Bode Diagram regels:

Zet de overdracht om in de Bode vorm.

Sorteer (complexe paren) nulpunten en
polen op hun (kantel)frequentie.

. Bepaal magnitude/fase van K,(jw)"

term.

Ga de nulpunten en polen in oplopende
frequentie af om te zien hoe magni-
tude/fase veranderen.

'T,'5+ 1
TiS

PI(s) = K,

PD(s) = K, (145 + 1)
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Eerste orde systeem:
Kstat
H(s) =
() Ts+1
Tweede orde systeem:
H(S) _ Kpn . Kistat Kstatwi
$2+2Bwos +wl & 424 T 2+ 2Bwos + w2
We = wWoy/1 — B2 t,,:1
Wg
Do, — & "VEF - 100% — e "o - 100% by A e =
% 5( 0) ﬁwo |>\|
, .3 3
0 By
Integrator: Differentiator:
1
H(s) = s H(s) = T4s
Poolbanen
2P~z
= — 180° k - o
o == o — 2007 k360 (k=0,1,....,n—m—1)
n—m n—m
S
Overdrachtsfuncties
Evans vorm: Bode vorm:
(s 2) _ (1) (B
H(s) = Kpp =2 H(jw) = Kol(jw)" 5 —
AN (2+1) (2 +1)
[T(s = pi) : b
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State-Space

Y(s) -1
=C(sI-A)""B+D
U(s) (s ) +
sI-A —-B
det[ C D ]
H(s) =
(s) det(sI — A)
-—al —dan —a,,-

1 0 o --- 0
x=10 1 0 0 | x+
0 0 1 0

y=|b b b,| x
—a 1 0 0 [ b, |
—d> 0 1 b2
X = 0 O Of x+
1
—a, 0 O 0 _bn_
y = [1 00 0} X
_ -1
K = [o 0 1] C o (A)

C
CA
o=|ca | c=[B AB AB
camt
det(sI - A+ BK) =0
u H(s) = bis" ' + bys"? + - + b,

s"+ a;s" 4 aps" 2 4 -+ a,

-1
a b d —b 1

c d —c a

x = Ax + Bu

y = Cx + Du
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det (da — cb)
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