
 

Laplacetransforms are anotherway to transfer a function into a differentdomain
It extends idea of Fourier transforms andenables us to apply it to a much
widerrangeof signals and systems

Widelyused in engineering because

they workformany more signals systemsthanFourier

systematic methodfor solving linear ODES
providegeneralwayto formulate a transferfunctionof an input outputsystem

Laplacetransforms are in the s domain or Laplace domain

They have a variable as that corresponds to characteristic decayrates in the
same way w in the Fourier transform corresponds to characteristicfrogs
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Laplace transformdoesnot include complex aspect Uses decaying exponential
e Strather than oscillating e Jwt

Laplace can deal with signals that don't have finite energy



Lower limit for Laplace is 0 instead of a

Laplace usedfor processes that occurforward in time

Laplace transform is uniar

LaplaceTransforms of Common Functions
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Derivatives of LaplaceTransforms
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Solving ODES with Laplace Transform

1 Take Laplacetransform of ODE
2 Solve for Laplace transformof output g X s3 Simplify untilyouhave recognisable parts4 Use knowledge memory Laplace transform tables to invert transform
5 Wenow have solution in wine domaini out



Laplace Transform of Derivatives

DL snf s Sn t fto Sn 4 o fth o

eg L daff S2Ffs sf o f lo
dematieof timedomainfunction
evaluated at t O constant

Shifting Theorems

1st A shift in S corresponds to multiplicationby an exponential wi t
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2nd A shift in t corresponds to multiplication of exponential wi s
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Heaviside Step Function a mathematical switch
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Transfer Functions

Laplacetransforms can be used to analyse input output systems exactly as
we did for the Fourier transform
eg we can consider a linear time domain system withoutput yLt andinput ult

taking a Laplacetransform we can get an equation
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where Gts is the transfer function

Definition for an autonomous time invariant linear system the
transferfunction GG is the ratio 4G OG of the Laplace
transform of the output to the Laplace transformoftheinput

Ingeneral the transferfunctionof a system can bewritten in theform
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where Pls QLD are polynomial functions in S

A system is said to be asymptoticallystable if the rootsof PCs called
thepolesof the transferfunction are in the lefthalf of the complex
plane

ve realpart


