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Understand what a LaPlace transform*1s *.

....and where 1t comes from.

Remember how touse them to find circuit transient resp onse.



Whatis a LaPlace Transform ?

You have already seen LaPlace Transformsin ECE2B.

You will have much more practice with them later in
ECE137A/B,130A/B, ECE2

...and you willuse them throughout yourcareer.

Goal here : what * are * LaPlace Transforms ?

* 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:

- e - -'-" o - 3 ]
Alsa: Zoe) € = Q& = G ) E o/
o
27 -
- )
e ot
-~
— 3 ¥ i [ # -__- .n-J/-",__, oY Gl
=
- S
L~ .'f_'_ ! el e
I z A ) g 1 o
—-_'::l /‘--'--'j — .-g_. £ ""__-—n;_';"':i f :_’d__.f
Ef{ -



class notes, M. Rodwell, copyrighted 2013

Fourier Transform of G(tl=F(t)"exp(-G1)
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LaPlace Transform=Fourier Transform of G(t}=F(t)"exp(-Gt
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— | [=]
W/ Laplace transform - Wikip % W §

&« @ M [ en.wikipedia.org/wiki/Laplace_transform#History e O
Pgnugués HistoryF [Edlt]
Romani . . . . . .

T The Laplace transform is named after mathematician and astronomer Pierre-Simon 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,
Slovensiina Heaviside and Bromwich. The older history of similar transforms is as follows. From 1744, Leonhard Euler investigated integrals of the form

Cpncew ! srpski ;

Basa Sumds z= /X[;t:}e“ dr and z= /X[a:}a:‘j‘ dr

Syenska as solutions of differential equations but did not pursue the matter very far [l Joseph Louis Lagrange was an admirer of Euler and, in his work on integrating

' probability density functions, investigated expressions of the form
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Why use the LaPlace Transform 9
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Transtorms of Derivative and Integrals
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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

S-ne c/Geeg .E“f‘;:,-;"‘,iy cF L=po

icdol ]
ér.i':':_j 972'?.:«:1-; ev = St
___,'..a-r-"df{ - ..---"c-r{
Z o

.-7

LLatt) <y ersé /] = i¥ /\
’,ﬁ/ Z '.?“__.4’.-*’.:.



class notes, M. Rodwell, copyrighted 2013

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

o mck o ;é,-wﬂzd &M -E-'W#’Mﬁf‘,é‘/

—d E
L inromd adl] & gey

(A +a) R TR

el &+ o
Q*wﬁ_/wa/({d'+a‘_ﬂ':g¢)




For Reference: LaPlace Transform Pairs

Step function
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...and finally ...




