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Inverse Laplace Transform

Laplace Transform
F(s) = f f(t)e ™ dt
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Inverse Laplace Transform

Laplace Transform

T f(t)e ™ dt
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F(s) converges absolutely
— for Re(s)=x>a

Flx,p) = J [f{)e™"} e™ dt

F(x,y) = | g(t)e™ dt

Fourier Transform g(t) = f(t)e™

4B Laplace Transform

" f(t) continuous on [0, )
J f(t)=0 fort<O

f(t) has exponential order a

« f'(t) piecewise continuous on [0, )
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F(x,y)e” dy

F(x,y)e"e” dy
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Fourier-Mellin Inversion Formula

Flx,p) = J [f()e™"} e™ dt glt) =

= Flx,y)eay

F(x,y) =

© Sy 8 O &=y 8

(1) e™ dt f(2) =

o f F(x,y)e"e” dy

Fourier Transform & (f ) = f (f )e_xt Inverse Fourier Transform

§ = x+iy ds = idy x > a (fixed x)

X+ioo x+iy
1

1
f(t) = 27[1 f F(x,y)e"ds = llirolozm fyF “ds

Complex Inversion Formula  (Fourier-Mellin Inversion Formula)

Vertical line at x : Bromwich line
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Contour Integration (1)

2mf F(s)e" ds

= sz F(s ds+—f F(s)e" ds
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c F(s) is analytic for Re(s) = x> a
' = F(s)all singularities must lie
/ Xx—iy to the left of Bromwich line

Assume F(s) is analytic for Re(s) = x < a
except for having finitely many poles
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Contour Integration (2)
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Contour Integration (3)
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F(s) < W Growth Restriction
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- lim fc F(s)e"ds =0 (¢t > 0)
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Contour Integration (2)

Cr K lim fc F(s)e"ds =0 (¢t > 0)
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