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Forward and Inverse Laplace Transform

Forward Laplace Transform

f (t) F (s)

f (t) F (s)

F (s) = ∫
0

∞

f (t)e−s t dt

f (t) =
1

2π j ∫
σ− j∞

σ+ j∞

F (s)e+s t ds

Inverse Laplace Transform

Integration with a real variable t 

Integration with a complex variable s

L

L-1
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Some Laplace Transform Pairs 
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Partial Fraction Methods
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Repeated Pole Case

X (s) =
P(s)

(s+ p)(s+r)k
=

K
(s+ p)

+
A0

(s+r )k
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A1

(s+r )k−1
+ ⋯+
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A 0 =

A1 =

A 2 =

A k−1 =

[X ( s)(s+r )k ]∣s=−r
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Cover-up Method (1)
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Cover-up Method (2)
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Cover-up Method : Repeated Poles (1)
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1
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(s+1)

Cover-up Method : Repeated Poles (2)
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Cover-up Method : Inverse Laplace Transform
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Examples
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Cover-up Method : Inverse Laplace Transform
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Cover-up Method : Inverse Laplace Transform
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Selected Laplace Transform Pairs (2)



Young Won Lim
5/15/15

References

[1] http://en.wikipedia.org/
[2] http://planetmath.org/
[3] M.L. Boas, “Mathematical Methods in the Physical Sciences”
[4] E. Kreyszig, “Advanced Engineering Mathematics”
[5] D. G. Zill, W. S. Wright, “Advanced Engineering Mathematics”
[6] T. J. Cavicchi, “Digital Signal Processing”
[7] F. Waleffe, Math 321 Notes, UW 2012/12/11
[8] J. Nearing, University of Miami
[9] http://scipp.ucsc.edu/~haber/ph116A/ComplexFunBranchTheory.pdf
[10] S.Boyd, web.stanford.edu/~boyd/ee102/rational.pdf
 

http://scipp.ucsc.edu/~haber/ph116A/ComplexFunBranchTheory.pdf

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 15
	Slide 16

