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Laplace transform inverse Laplace transform

existance of Laplace transform

PROPERTIES

linearity

f t( ) is of exponential order if " t ≥ 0 for some a,M > 0

and of exponential order with a and M 

if f t( ) is picewise continuos on 0, •[ )
then L f t( ){ } exists for all s > a

L f t( ){ } Æ 0 when s Æ •

sL f t( ){ } is bounded when s Æ •

L af t( ) + bg t( ){ } = aL f t( ){ }+ bL g t( ){ }

L-1 af s( )+ by s( ){ } = aL-1 f s( ){ } + bL-1 y s( ){ }

derivative
L ¢ f t( ){ } = sf s( ) - f 0( )

L ¢ ¢ f t( ){ } = s2f s( ) - sf 0( )- ¢ f 0( )

L f n( ) t( ){ } = snf s( ) -sn-1f 0( ) - sn-2 ¢ f 0( )- ...- f n-1( ) 0( )

integral

s-multiplied transform

s-divided transform

L-1 sf s( ){ } = ¢ f t( )

transform differentiation

transform integration

L-1 f s( ){ } = tL-1 f s( )ds
s
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similarity

a > 0

L eatf t( ){ } = f s - a( )
shifting on s

L-1 f s( ){ } = e- atL-1 f s -a( ){ }

shifting on t

unit step 
function

a ≥ 0

transform of convolution

convolution f * g = f t - x( )g x( )dx
0

t

Ú

L f * g{ } =L f{ }L g{ }

† 

L f t( ){ } = f s( ) = f t( )e -stdt
0

•

Ú

† 

f t( ) = L-1 f s( ){ }

† 

f t( ) £ Me at

† 

L f t( ){ } £
M

s - a

† 

L f x( )dx
0
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=
1
s

f s( )
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L-1 1
s

f s( )
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= f x( )dx
0

t
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† 

L tf t( ){ }= -
d

ds
f s( )

† 

L tnf t( ){ }= -1( )n dn

dsn f s( )

† 

L-1 f s( ){ }= -
1
t
L-1 ¢ f s( ){ }

† 

L 1
t
f t( )
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= f s( )ds
s
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† 

L f at( ){ } =
1
a

f
s
a
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† 

L e -at cos bt{ } =
s + a

s + a( ) 2
+ b2

† 

L e -at sinbt{ }=
b

s + a( ) 2
+ b2

† 

L e -at tn{ }=

G n +1( )
s + a( )n+1 n > -1

n!
s +a( )n=1 n = 0,1,...
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† 

L u t - a( )f t( ){ }= e -asf s( )

† 

L u t - a( )f t( ){ }= e -asL f t + a( ){ }
† 

L-1 e -asf s( ){ } = u t - a( )f t - a( )

† 

u t -a( ) =
0 t < a
1 t ≥ a

Ï 
Ì 
Ó 


