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Prilohy
1 Defini¢ni vztahy a zakladni vlastnosti Laplaceovy transformace
Defini¢ni vzorce
| X(s)=L{x(0)} = [ x(e)ede
0
) ) =L x(s) === x(s)eds
27g c— joo
Linearita
3 L{alxl(t)iazxz(t)}zale(S)i azXz(S)
Podobnost obrazti
4 L{ax(at)} = X[s), a>0
a
Konvoluce v ¢asové oblasti
I3 t
5 L{ Fxfi—r)s (f)df} _ L{ Foal—o) (f)dr} = X (5)X(s)= X (5) i)
0 0
Posunuti v éasové oblasti vpravo (zpozdéni)
6 L{x(t—a)j=e™ X(s)a>0
Posunuti v ¢asové oblasti vlevo (piedstih)
; L{x(t+a)}:em[x(s)_ix(t)ewdf}a >0
0
Nésobeni exponencidlni funkci v ¢asové oblasti
8 L{x(t)e;‘”}zX(sia)
Derivace v ¢asové oblasti
. " dx(t)
9 Derivace 1.radu L i sX (s)-x(0)
n " ) i-1
10 Derivace n-tého fdu L{d il )} 5 x(s) -3 ’_‘_(10)
de” i=1 dr
Derivace v oblasti komplexni proménné
1 Lin(0)} = 4X06)
ds
Integral v Casové oblasti
12 L{jx(r)dr}:lX(s)
O S
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Hodnota integralu

©

13 [x(e)dr =lim X(s)
0 Rid
1 . dX(s)
tx(¢)dt =—lim———=
14 J(; x( ) 0 ds
Obraz periodické funkce
15 L{x(t)+x(t—a)+x(t—2a)+.._}:X(s)l%m a —perioda, a>0
—€
Pocate¢ni hodnota v ¢asové oblasti (pokud existuje)
16 x(0)= liI(I)l x(¢)=limsX (s)
Koncové hodnota v ¢asové oblasti (pokud existuje)
17 x(00) = limx(t) = lin(}sX(s)
Operace podle nezavislého parametru
18 L{x(t,a)}zX(s,a)
19 L{lim x(¢,a)} = lim X(s,a)
20 L{dc(t,a)}: X (s,a)
127] 127]
21 L{Tx(t,a)da}zTX(s,a)da
Zpétna transformace pomoci rezidui
n—1
x(t)= Zres[X(s)eS’]: Z{(ll)' lim% [(s —5:) X(s)e” ]}
i S=Si i n — 1) s—si S’
22 r;—nasobnost i-tého pélu obrazu
n =1 — stupeit mnoho¢lenu ve jmenovateli obrazu
2 Slovnik Laplaceovy transformace
Obraz X(s) Original x(¢)
1 s 50)
2 1 5(t)
1
3 = (t)
s
1 tnfl
—, n=12
4 n? n 24 (n _ 1)!
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Obraz X(s) Original x()
1
5 ]'iss+1 0(1[5(1)—0!1 eialt], [24] —E
6 ! o e a 1
Ts+l I > 1= T
7 1 1 eia" oy = i
s(Tis +1) ’ T
1 1 1
— A1)+t =—
8 sz(T1s+l) a (e )+ ’ “ T
bIS +1 —ait 1
1 b -1 ' =—
9 S(Tis+1) +(al 1 )e ) o 7,1
bs+1 et 1 1
—_— Cll—-e™ Ci=b—— =—
10 sz(Tls—i-l) 1( e )+l, 1=0 @ [24] T
s 2 -yt 1
1-—ayt)e™ =—
11 PR a(l-ait)e™, a I
12 ] afte™, a 1
(T]S N 1)2 1 s 1= Ti
1 1
— 1-(1 t)e ™, =—
13 s(Tls + 1)2 ( T )e “ Ti
14 _ t—2+£2+tje”’" a _1
Sz(T[S +1)2 a ) ’ : Ti
15 b +1 allb+(1-ab]e™, « -1
(ES N 1)2 1Y 191 s 1 ﬂ
bls +1 _ 1
— 1-[1 1—ab Jt|le™ =—
16 S(T|s+1)z [ +0(1( a; 1) ]e , T
bls +1 t+ C1 - (C1 - Cgt)eialt
17 EEYATY 2 1
S (TlS-l-l) C]:bl—f, szl—(Z]b], oy =—
(24} T
s tan l
> = 2’35 ! —1- -t =
18 (Tis +1)" n i (n_l)!(n at)e™, o T
1 ! 1
, n=12,.. I et —
P sy “hont o YT
1 n=1 [i 1
5 = 1927' 1 —at B2 =
20 sTs11) e g(;al T @ T
1 n =l 1
, n=12,.. -t i —i)= =
21 (s +1) t @ +e gal (n—i)= o T
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Obraz X(s) Original x(7)
1 1
C] e_“"—Cz e_azt, o) =—, O) =—
s L )
2| e h=Dh
(Tis +1)Tos +1) oo | coo 1
1= i 2 =
L(L-T) (L -T)
23 S S T =T C(e’“"—e’“z’) C - a _1 a _L
(TIS-‘:-I)(TZS-%l)’ 1 2 1 1 Tl_sz 1 Tla 2 Tz
1+Cie™-Ce™, a =L, 0!z=i
1 T T,
24 | ———~——— Lh=h
s(Tis +1)Tos +1) T T
C=—r—, G=
. -T -1
1 t—CU +Cleia"—CZCia2', Co :Ti +T2
25 | 55— h=#Dh 2 2
SZ(T1S+1)(TZS+1) C = h L Gy = i . al:l, az:i
L-T L-T, i T
Cea‘t—CZGiat, a1—l, azzi
bs+1 T T
26| 7~ L#h
(Tis +1)Tos +1) c - Li-h Db
1= 5 2 =
L(T-T) L(5 -T)
1+C] eia!t'f' C2 eiaﬁ, [24] :i’ a :i
b1S+1 T{ T2
27 | ¥~ L #Dh
s(Tis +1)\Tos +1) c_b-T . _D-b
' n-n LT
2 bis+1 . t+Col:rC1e’”‘”+Cze’”‘z’, C;):_T{_Tz-l'—bl 1
S(Ts+1)ns+1) 7 o=t (o ')TZ, a=_ =
L -T L -T /i T
n=23,... n T_n% 1
29 %’ T, — rtizné —xGe™, G=— a,-=?
(Ts+1) [1(7-7:) /
i=1 k=1k=#i
1 n= 2,3,... n n-2
30 o T, —riizné ZC" e, C":"Tli’ ai:%
(Ts+1) i=l (1,-T,) i
i=1 k=1k+#i
1 n=23, n 7! 1
31 z T, - riizné 1-2Ce™, C=—r—— ai=—
s+ © rn-n) T

k=1 ki
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Obraz X(s) Original x(¢)
] 1
t_ i Dtl, L =—
. n=23. C0+[§Ce a T
32 1 ’ T, —rlzné i n
STI@s+1) a=— 1" ¢=%1
i=1 H(T: —Tk) i=l
k=1k#i
1) .
33 sin ot
s + o’
34 a coswt
s + 0’
o 1 &
N -Ce sm(a)t—(p), C = g 7—?
35 | T@sP+2&5Ths+1 | @l 0
10}
0<& <1 w=—1-&;, p=arctg—
50 Ty y
1
36 | Tys® +2&Ts+1 C e sinat, C =%, y=2 -t
oT; T Ty
04 <1
1 1-C e sin(ot+ ), C = IT’ 7/:%
37 S(Tozs2 +2&Tos + 1)5 i @ho 0
1)
< w=—+1-&2, =arctg—
0<& <1 T S, @ g )
1 t—Co+Cre " sin(wt+2¢p), Co=25T7
38 sz(Tozs2 +2§0Tos+l)’ 1 & 1 W
Ci=—y=2 w=—41-&, p=arctg—
0<é <1 =277 3 S, @ gy
bis+1 Cie”sin(at +9), C :% (1—2bip)I7 + b7
39 Tos” +2&,Ths +1° : | @lo ,
0 2 WD
< = = — 1— , = 1
04 <1 Y T ) 7})\/ &, ¢ arcgl_m
bis+1 1+Ce™” sin(a)t—¢)), C = o (I—Zb]y)T02 +bf
40 S(T02S2 +2§oTos+1)’ : . 0 -
=9 p=—1-&2, p=arctg—2"
0<é <1 v o= Sos @ et

by, b, — reédlné konstanty, 7;>0,i=0, 1,...






