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LAPLACETRANSFORMEN

) Se héarledningen
X(t < O) -0 i en video!

Antag - ]'o‘x(t)‘dtstoo - f{x(l‘)} A (enl. grunddef.)

Lat )?(t) = x(t)e“’f dar o e R, sadan att

oo

J

—00

)?(t)‘ di <o V o >nagoto, =0

Foljaktligen existerar f{’?(t)}

-
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(Enkelsidig) laplacetransform, forts.

= AR} =7 {x(t)e )= [ x(t)e e

—00

{x(t)}= (Ix(t)est ot

= X(o+jo) =|X,(s)=<

J I
Lat |s=0+ jw

Joy
| o , s-planet
X(s)=X,(s): Enkelsidig ("unilateral") laplacetransform
Konvergensomrade: o =Re{s}>a, /o
Oy /
FIx(W A o o0,>0
STEEE:

f{x(t)}El & 0,<0 = X(a)):X(s)‘
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Dubbelsidig laplacetransform

Lat x(t) 3 Vt och lat f{x(l‘)e_at} 3 fér nagot
reellt o iintervallet 0, <o <o,:

= Dubbelsidig
X (s) =L {x(t)} = f x(t)e‘St dt | (bilateral’)

laplacetransform

—O00

ja))\
. 4 e s-planet
Konvergensomrade for Xj(s): o,<0 = Re{s} <o,
o
( OBS! Om f{x(l‘)} 1 < jw-axeln ligger i P 78
konvergensomradet for X(s)!)
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Invers laplacetransform

Jo, Ea+joo

1 1 o st I
t)=£L 11X =— | X d
()= 2 [x(s)} =535 | X(s)eas ;
0]

Samma inverstransformsamband for o)
_den dubbelsidiga laplacetransformen Integrationsvag
- som for den enkelsidiga! for valfritt o i

i konv.omradet

I denna kurs erhaller vi ofta oftast transformer och
deras inverser fran nagon laplacetransformtabell!
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agra centrala laplacetransformpar

() & 1 : 1
1 | e “tu(t) PN Re{s}>—a
u(t) & —; Re{s}>0 i Sta
s :
_1. i at . —1 B
Uy (~t) & —; Re{s} <0 e uy(-t) & p—p Re{s}<-a
S E —S
cos(ant)u(t Reist >0 cos(ant )un (-t Re{s;<0
@u() = 52 Refs)> (@)00(0) & 251 Rols)
sin(apt)u(t) & —2—; Refs}>0 | sin(ayt)uy(-t) & —2; Re{s}<0
s% +af 8%+ af
e “tcos(a)ot)u(t) & S+2a . Re{s}>—a
(s+a)f +
at 600 ] .
e sm(a)ot)u(t) = 2, Re{s}> a
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agra centrala laplacetransformegenskaper

Tidsforskjutning:

x(t-to)u(t—ty) & X (s)e™™; t,20 x(t-ty) & X;(s)e™

Frekvensférskjutning:  x(t)e® < X(s-s;)

ax (t ax (t
Derivering: (1) & s-X((s)-x(0-) x(1) & s X, (9)
dt dt
S e .
Integrering: JX(T)dT & EXI (s) _[X(T)dr & =Xy (s)



