MA 266 Lecture 29

6.6 The Convolution Integral

In this section, we introduce an important tool for Laplace transform, which is known as the
convolution.

Question: What is the inverse Laplace of H(s), if H(s) = F(s)G(s)?
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If F(s) = L{f(t)}, and G(s) = {g(t)}, then H(s) = F(s)G(s) = L{h(t)}, where
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Remark

e The function A is not 7ﬁ &
e The function A is called (I‘Arv\vo(/W("b'\ of fand g.

¥ = VF% 3»(0

The convolution f * g has many properties of the ordinary multiplication
° .pv & = 3\4 &,f

° (Pvpl(al{ a\/)-:, \]L"%l'e chﬁ’

o P (geh)- (ngfjwh

° ,F%O"O

However, f 1 # f. To see this, we let f(t) = cos(t).
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Example 1. Find the Laplace transform of

f(t) = /o sin(t — 7) cos(7)dr
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Example 2. Find the inverse transform of
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Example 3. Find the solution of the initial value problem

y' +ay=g(t), y0)=3, Y (0)=-1
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