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CHAPTER 1: LAPLACE TRANSFORM



1.1 DEFINITION AND BASIC PROPERTIES OF LAPLACE TRANSFORM







DEFINITION 1.


































































f IR IR the Laplace beans formof
f is the function defined by
Fcs L If A 4 s Itf Ct e stout

REMARK
a Aou the original functions lower letters
G ou the corresponding LT capital letters

b Control systems domain of original
functions TIME DOMAIN t
dome in of LT FREQUENCY DOMAIN s

c blue def of it involves only the
values of f fo z t o we can always
suppose w l o g that f Ct o foe too

d Computing indefinite integrals
fact ott Ling A CHIE hjzy.skCt A CoD

A Ct act
A Ct is an anti derivative of ect





EXAMPLES



 1) Heaviside Function
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2) Exponential Function
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3) Power Functions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4

of Ct
t t o

m
o t Lo

Ll th 1st ftfneftott.IE't
T

firm ftne.es nsftEn e stu

exists fruit s so and o

a ALL En t
s s I

as msz.m s
2 sn iILhto3

smn Lhhb mzn 1s MI
SMH

i D
G here coreputons hold

s o



 
BASIC PROPERTIES 
 
 
a) Linearity 
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b) EXISTENCE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
EXAMPLES
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Conditions on a function fct that

guarantee that its LT exists foe
at least large values of s
DEF IN IT I ON 2

Q function f A J is called of
exponential order Cwith constant

e so if
I f Ch I e M e't f t o

EXPONENTIAL GROWTH M O
C O N D l TI O N

s Every bounded function is of
exponential order
f Ct L f Ctl cos t f Chasin t

ca s IR
EXERCISE L cos et s S

dg2 Q2

L2 sin at Cs a
S2 1 Q2

2 f Ct TM m z is of exponentialorders
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