§ The inverse Laplace transform

F(s)= jo‘” e f (t)dt < f (t) = LY{F(s)}
Convolution integral(fBf& #&18 &fH)

f(t)*g(t) =_[; f(t-0)9(x)dr E# L{f *g)}=L{f}{g}

Both L and L are linear operators :
L {af (t) +bg(t)}=aL*{f ()} +bL{g(t)}
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L{y ()} =sF(s) - y(0)
L{y"(®)}=s"F(s)-sy(0) - y'(0)

Examples

1. f#y"+2y'+2y=sinat,y(0)=0,y'(0)=0
{s°F(s)-sy(0)-y'(0) }+2{sF(s)(0) }+2F(s)=L{sinat}
(s* +2s+2)F(s) = L{sinat}

F(s)= L{sin at} = L{e ' sint}L{sin at} = L{(e "' sint) *sin at)}
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iy —3y'+4y =0,y(0)=1y'(0) =5
L{y"}=5"F(s)-sy(0) - y'(0) =s’F(s) ~s -5
L{y}=sF(s)-y(0) =sF(s)-1
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F(s)= Zs+2 = 2" 2 =L{e2tc05\/_t}+L{e2 \/_sm\/_t
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Sy(t)=e? (cos—+ 7S|n—)



X'=2x-3y

3. ﬁﬁ{ , ,x(0)=8,y(0)=3 {X(t )= B+
y'=-2X+Yy

yt)= 8- &

Let L{x}=X(s),L{y}=Y(s) then
{SX (s)—8=2X(s)+3Y(s)

SY(s) =-2X(s)+Y(s)
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Y(s)=

{X(t) =5e ' +3e™

y(t) =5e™" —2e"
4,
Examples
1. If F(S)—LJr S, LYF(s)}=
' s+4 s*-9
f(t)=e™ +cosh3t
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sint

ML) = Isiggf F(u)du » Hr F(u) = L{sinu}= u21+1
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