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Goals of this note set:

Understandwhat a LaPlace transform™1s *.

....and where1t comes from.

Remember how touse them to find circuit transient resp onse.

*LaPlace Tranforms are slightly modified Fourier Transforms.*
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The LaPlace Transform
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The LaPlace Transform
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Multiply our Function with an Decaying Exponential:
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Multiply our Function with an Decaying Exponential:
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Fourier Transform of G(t)=F(t)*exp(-Ot)
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LaPlace Transform=Fourier Transform of G(t)=F(t)*exp(-Ot)
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Who Gets Credit ?

W Laplace transform - Wikip =

& - C A |[H enwikipedia.org/wiki/Laplace_transform#History L O
Portugués History [edit]
Romana . . . . . L
Pyccrwii The Laplace transform is named after mathematician and astronomer Pierre-Simaon Laplace, who used a similar transform (now called z transform) in his work on
Simple English probability theory. The current widespread use of the transform came about soon after World War Il although it had been used in the 19th century by Abel, Lerch,
Sloveniiina Heavizside and Bromwich. The older history of similar transforms is as follows. From 1744, Leonhard Euler investigated integrals of the form
Cpnckn [ srpski :

Bgsa Sundg z= /X(:t:)e“ dr and z= /_X[I)IA dx

Suomi . ) . . . . . - . .
Syenska as solutions of differential equations but did not pursue the matter very far [2] Joseph Louis Lagrange was an admirer of Euler and, in his work on integrating
(T probability density functions, investigated expressions of the form

Tiirkra n'P 4 A —Aw W .
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Why use the LaPlace Transform ?
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Transforms of Derivative and Integrals
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Applications to Circuit Elements: Inductor
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Applications to Circuit Elements: Inductor
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Applications to Circuit Elements: Capacitor
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Applications to Circuit Elements: Capacitor
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Applications to Circuit Elements: Resistors
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Applications to Circuit Elements: Independent Sources
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Applications to Circuit Elements: *De*pendent Sources
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Example Problem---with Initial Conditions
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Example Problem---with Initial Conditions
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Example Problem---with Initial Conditions
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For Reference: LaPlace Transform Pairs
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For Reference: LaPlace Transform Pairs
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For Reference: LaPlace Transform Pairs
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For Reference: LaPlace Transform Pairs
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For Reference: LaPlace Transform Pairs

A~ et o A~ Hed an &uﬂﬂméé/

ézéfé_wg/%j:/?qgﬁé/e_ché

50 Z[e?“#i/fﬁ_/ o B )

otes, UCSB, Mark Rodwell, copyright 2019



ECE137A class notes, UCSB, Mark Rodwell, copyright 2019

For Reference: LaPlace Transform Pairs
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For Reference: LaPlace Transform Pairs
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For Reference: LaPlace Transform Pairs

lass note
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Step function
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...and finally ...
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