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The Laplace Transform
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The Laplace Transform

Time Shift

L[f(t _a)u(t —a)] — jf(t _a)e—st

Let x =t —a,then dx =dt andt = x +a
Ast—a,x >0and as t > 0, x > . So,

Tf(x)e‘s(”“)dx = e_“sojzf(x)e_sxdx
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The Laplace Transform

Frequency Shift
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The Laplace Transform

Example: Using Frequency Shift

Find the L[e®'cos(wt)]

In this case, f(t) = cos(wt) so,
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The Laplace Transform

Time Differentiation:

If the L[f(t)] = F(s), we want to show:

df (t)

1=sF (s)—f (0)

Integrate by parts:

u=e",du=—se’dt and

=Y (t)dt —df (1), so v=f(t)

*note



The Laplace Transform

Time Differentiation:

Making the previous substitutions gives,
s

A

 dt _

_ e[ Fo-se

=0— f(O)+sT f(t)e™dt

So we have shown:




