Laplace Transform Properties




Table for Some Laplace Transform Pairs:

Signal, x(t) Transform, X(s)
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Laplace Transform Properties

Linearity :

Llafi(t) +bfHi(t) ]=aF(s) + b Fas)

Pembuktian:

L[a:E'l(t) + bfi(t)] =

[ af, (1) + DE,(1) [e™ dt

af(He*dt+ b f(ne*d
0 ]

= a FI(S) +b FE(S)




Example of Linearity :
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Differentiation :

oI f(t), t=0 the differentiation of f(t) is df(t)/dt, the Laplace transform is:

L[%}ZSF(S) - f{0)

Where (0) is f(t) at t=0. Start value.

Pembuktian:

[ 40
dt , dt

e ()] + sf f(t) e dt
]

= sF(s) - 1(0)




For higher level differentiation:

[ 00 ], [40]. do

dt’ dt dt
- dr(0)
= S[SF(S)-f(O)]- "
_ g df0)
= 5 F(s) - s f(0) - o

L[ dn—fg) } = 5" F(s) - s™ f(0) - s*7 di;:)) -

. d*’f(0)  d™'f(0)
dt™* de™




Integration :

f(t) dt ] e™ dt

=

[jos]-1]

S

f(r) dt|[° + é [ ) e dt
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o —
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S




Time shifting :
If Laplace transform of f(t) is F(s), then:

L[f(t - a)] = e™ F(s)

Frequency shifting :

If Laplace transform of f(t) is F(s), then:

L[e"f(t) ]=F(s-a)

Exponential Multiplication :

L[e"x()] = X(s-a)

.l

T e*x(he”dt = [x(e™™dt = X(s - a)

Pembuktian — )




Convolution ;

f)— g) — hQ

Convolution in time domain :

h(t) = £(t) * gt = I f(r) gt - 1) dr

Laplace Transform :

H(s)=F(s)G(s)




