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Laplaceova transformace

Priklady:
Pouzij Laplaceovy véty

1) 2y' + 6y(t) = Zu(t).» L{2y" + 6y(t) = 2u(t)} .» 2sY(s) + 6Y(s) = 2U(s)

2)2y" + 8y + 8y(t) = 10u(t) .» L{2y" + 8y' + 8y(t) = 10u(t)}

.» 252Y(s) + 8sY(s) + 8Y(s) = 10U(s)

3)2y" +12y" + 22y' + 12y(t) = Zu(t).» L{2y"" +12y" + 22y' + 12y(t) = 2u(t)

.» 253Y(s) + 1252Y(s) + 22sY(s) + 12Y(s) = 2U(s)

4)2y"" +12y" + 22y" + 12y(t) = 4u'(t) + 6u(t)
L{2y"" +12y" + 22y" + 12y(t) = 4u'(t) + 6u(t)}
([ J
2s3Y(s) + 12s2Y(s) + 22sY(s) + 12Y(s) = 4sU(s) + 6U(s
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Laplaceova transformace

Priklady:
Pouzij Laplaceovy véty

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) —b + Vb2 — 4ac

S

2
- 2Y(s)(s% + 4s + 4) = 10U(s) 4 422 — 46,:4

S1 =

2
# 2Y(s) (s +2)% = 10U(s) 4 VAT 4+ 4
Sy = = g
- Y(s) (s +2)*=5U(s) 2




Laplaceova transformace

Priklady:
Pouzij Laplaceovy véty

3)2y"" +12y" +22y' + 12y(t) = Zu(.» L{2y"" + 12y" + 22y' + 12y(t) = 2u(t)]

.» 253Y(s) + 1252Y(s) + 22sY(s) + 12Y(s) = 2U(s)

- 2Y(s)[s3 + 652 + 11s + 6] = 2U(s)
- 2YS)(s+1)(s+2)(s+3) =2U(s)
- YO)(s+1)(s+2)(s+3) =U(s)




Laplaceova transformace

Priklady:
Pouzij Laplaceovy véty

4)2y" +12y" + 22y’ + 12y(t) = 4u'(t) + 6u(t)

.» L{2y" +12y" + 22y + 12y(t) = 4u'(£) + 6u(t)}

.» 253Y(s) + 1252Y(s) + 22sY(s) + 12Y(s) = 4sU(s) + 6U(s)

- 2Y(s){s® + 652 + 11s + 6} = 2U(s)(2s + 3)

- 2Y(S)(s+ D(s+2)(s+3) =2U(s)(2s +3)
* Y(s)(s + 1)(s +2)(s +3) =U(s)(2s + 3)



Matematické popisy
dynamickych soustav

v LDR - linearni diferencialni rovnice

* Prenos systému

* Nulya poly pfenosu systému

* Prenos ve tvaru ¢asovych konstant

* Impulsni funkce a impulsni charakteristika

* Prechodova funkce a pfechodova charakteristika

* Frekvencni pfenos

* Frekvencni charakteristika v komplexni roviné

* Frekvencéni charakteristiky v logaritmickych soufadnicich



Matematické popisy
dynamickych soustav

 LDR-linearné diferencialni rovnice (uZ zname)

Obecny vyraz LDR:

any™ + a1y + @y oy "B 4+ agy’ + agy(t) = by u™ + by qu™ Y + -+ bou(t)

Podminka fyzikalni realizovatelnosti: n>m

Ale my se potkame maximalné s touto variantou:

a,y’ +ajy’ +agy(t) = bou(t)



Matematické popisy
dynamickych soustav

* Prenos systému

Jako pomér Laplaceova obrazu vystupni veliCiny k Laplaceova obrazu vstupni veliciny
pfi nulovych pocatecnich podminkach.

_Liy®} Y(s)
C) = Ty ~ U

Nulové pocatecni podminky

u(t) [/] y® [/]

A S )
U(s) Y(s)

q )




Matematické popisy
dynamickych soustav

Ly®) _YG
L{u(0) ~ UGs)

Nulové pocatecni podminky

* Prenos systému

G(s) =

Y(s)

7 > G(s) >

A1 YD + a, oy + -+ agy’ + agy(t) = bpu™ + by _qu™D 4 .+ bou(t)

a1 YD +a, ,y™ 2 4+ -+ agy’ +agy(t) = bpu™ + by, u™D 4+ ... + bou(t) }

a,s™WY(s) + -+ a;sY(s) + agY(s) = b,,s™U(s) + --- + boU(s)

YY) [a,s™ + - + as + ag] = U@ b,,s™ + ---bys + by]
-

= Y(S)  bps™ + - bys + by
G(s) = )
. \/ U(S) a,s +--+a;st+ag °




Matematické popisy
dynamickych soustav

* Prenos systému — pfiklad ¢.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)
_ Y(s) _ 1




Matematické popisy
dynamickych soustav

* Prenos systému-— priklad €.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

G = =
(s) U(s) s?+4s+4
—4 +V42 —4 %4 —4 —\42 — 4 x4
Sy = > = -2 S, = > =
G(s) =




Matematické popisy
dynamickych soustav

Pfenos systému — pfiklad €.3):
2y"" +12y" + 22y + 12y(t) = 2u(t)
L{2y"" + 12y" + 22y" + 12y(t) = 2u(t)}
253Y(s) + 12s2Y(s) + 22sY(s) + 12Y(s) = 2U(s)
Y(s)[2s3 + 1252 + 225 + 12] = 2U(s)

Y(s) 2

G(s) = —
) =06 T 25 T 1252 + 225 + 12

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

G(s) =

1

as) = (s+D(s+2)(s+3)




Matematické popisy
dynamickych soustav

Pfenos systému— priklad €.4):
2y"" +12y" + 22y + 12y(t) = 4u'(t) + 6u(t)

L{2y"" + 12y" + 22y" + 12y(t) = 4u’'(t) + 6u(t)}
253Y(s) + 1252Y(s) + 22sY(s) + 12Y(s) = 4sU(s) + 6U(s)

Y(s){2s3 + 1252 +22s + 12} = U(s)(4s + 6)

c 3 Y(S) _ 4s + 6
) =06 " 23 1 1zs2 1 225 + 12
B 2(2s + 3)
Gls) = 2(s + (s +2)(s +3)
G(s) = 2s + 3

s+ DG+ +3)
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