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Improper Integral
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Improper Integral Examples
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An Improper Integration
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F(s) : a function of s

For a given function f(t)

F(s) = [ flo)e™ de

st ( — 1 b
gls, ) = flt)e Jals, 9t = Jm(Gl, ]
= lim|G(s, b) — G(s,0)
2.6(s,0) = gls,0 & }
at During integration, complex

variable s is treated as a constant
In the result, the literal t vanishes

G: an antiderivative of g
with respect to t

g(s,t)dt = F(s) a function of s
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An Integration Function

For a given function f(t)
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F(s) : a Complex Function

For a given function f(t)
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f(t) : a real-valued or complex-valued function
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Complex Function Plot
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Two Functions: f(t) & F(s)

s-domain function F(s)

For a given function f(t)
there exits a unique F(s)

flt) «= Fs)

" t-domain function f(t)

A f(t)

t

Real number domain function f(t)
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Laplace Transform

fo(x)

fb(t) ‘

fo(t)

f.(x) Real-valued Function

Definitions (1A)

C—
—
—_
—
—
~—
® |
2
Q
~
I
|
—_
—
(%]
~—

L2

12

gV
=V

] S[F(Sl)}

F(s,) = R{F(s))} +i3[F(s))]

Young Won Lim
2/9/15



Laplace transforms of 1 and exp(-at)
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Laplace transforms of exp(+at) and exp(-at)
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Laplace transforms of cosh(kt) and sinh(kt)
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Laplace transforms of cos(kt) and sin(kt)
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Laplace transform of cos(kt)
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Laplace transform of sin(kt)
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Integration by parts
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Region of Convergence
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Converging Improper Integrals
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Exponential Order

Laplace Transform Exponential Order o
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Convergence of the Laplace Transform

Laplace Transform ; .
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Exponential Order and ROC
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Forward and Inverse Laplace Transform

Forward Laplace Transform

f(t) ) F(S) F(s) = ]z f(t)e" dt
Inverse Laplace Transform
f(t) <mm F(s) flt) = 2—71” f F(s)e™ ds
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