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Matematické popisy
dynamickych soustav

v LDR - linearni diferencialni rovnice

v Pfenos

* Nuly a poly prenosu systému

* Prenos ve tvaru ¢asovych konstant

* Impulsni funkce a impulsni charakteristika

* Prechodova funkce a prechodova charakteristika

* Frekvencni pfenos

* Frekvencni charakteristika v komplexni roviné

* Frekvencéni charakteristiky v logaritmickych soufadnicich



Matematické popisy
dynamickych soustav

* Nuly a poly prenosu systému

Y(s)

TS

prenos systému

Nulové pocatecni podminky

U(s) > G(S) Y(s) >

Pfenos systému

Laplacelv obraz vstupni funkce u(t) Laplacedv obraz vystupni funkce y(t)
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* Nuly a poly prenosu systému
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* Nuly a p6ly prenosu systému- priklad ¢€.1):
2y" + 6y(t) = 2u(t)
L{2y’ + 6y(t) = 2u(t)}
2sY(s) + 6Y(s) = 2U(s)
Y(s)(2s + 6) = 2U(s)
2Y(s)(s + 3) = 2U(s)

Y(s)(s +3) = U(s) P61 pFenosu

Y 1
w-j5-s -
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* Nuly a p6ly prenosu systému — pfiklad €.2):

2y" + 8y’ + 8y(t) = 10u(t)
L{2y" + 8y’ + 8y(t) = 10u(t)}
252Y(s) + 8sY(s) + 8Y(s) = 10U(s)
2Y(s)(s% + 4s + 4) = 10U(s)
Y(s)(s? +4s +4) = 5U(s)

Y(s) 5

Gs) = U(s) s2+4s+4

—4 +V42 — 4 x4 —4 —\42 — 4 x4

Poly pfenosu
p1=-2 P2=-2
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Nuly a pély pfenosu systému — priklad ¢.3):
2y +12y" + 22y' + 12y(t) = 2u(t)
L{2y"" + 12y" + 22y’ + 12y(t) = 2u(t)}
253Y(s) + 1252Y(s) + 22sY(s) + 12Y(s) = 2U(s)
Y(s)[2s3 + 1252 + 225 + 12] = 2U(s)

Y(s) 2
CU(s) 25341252+ 225+ 12

2
2s+ 1)(s+2)(s +3)

G(s) =

G(s) =

1 Poly pfenosu
(s+D(s+2)(s+3) » p1=-1 p;=-2 p3=-3
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Nuly a pbly pfenosu systému — priklad €.4):
2y" +12y" + 22y + 12y(t) = 4u'(t) + 6u(t)

L{2y"" + 12y" + 22y' + 12y(t) = 4u'(t) + 6u(t)}
253Y (s) + 12s%2Y(s) + 22sY(s) + 12Y(s) = 4sU(s) + 6U(s)

Y(s){2s3 +12s%2 + 22s + 12} = U(s)(4s + 6)

T U(s) 253+ 1252 + 225 + 12 .
G(s) = ’
G 2(2s +3) (s + (s +2)(s + 3)
(s) = 2(s + (s +2)(s +3) Nula pFenosu systému
ng = —1,5 ) . d
2s + 3 P6ly pfenosu systému
G(S) = S D1 = —1 D, = ) Py = _3

(s+1D(s+2)(s+3)
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