Today’s Topic : Laplace Transforms
Dr. E. Jacobs



Warmup Exercise:
Calculate the following improper integral.
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Let s be a constant:
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We need s + 7 > 0 to have convergence
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The Laplace transform of f(¢) :

L(F(t)) = / " et di

Example:
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You will need three skills:

a. Compute a Laplace transform
b. Compute an inverse Laplace transform
c. Use transforms to solve differential equations



More generally,
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A special case of £ (eM) = —5 is when A =0
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If @ and b are constants then:

£ (af(t) + by(t)) / (@ (t) + bg(t))e " dt

—a/ f(t) Stdt+b/ g(t)e *t dt

=aLl (f(t))+bL(g(t))
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We are going to need the Laplace transform of ¢"

L(t") = / the St dt
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Integration by Parts: [udv =uv — [vdu

) :/mtestdt
0

u dv







oo
0

_T?2

T — 00 SGST

2
S

xO
/ te St dt
0



lim
T—00 sesT

lim
T'— o0
lim
T'— o0

2T
82 eST

83 eST



lim
T — o0

lim
T'— 00

lim

T — 00

lim
T — o0

n
esT




lim
T'— 00 GST







/OOO e—"“«f’(t) dt

I OR N
li1 [ T] /0() f(t)dt

T— 00 et

=]

uy v du




L(f'(1) = / T s dt
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L(f'(t)) = sL(f(t)) — f(0)
For example, if f(t) = t™ then f/(t) = nt" ! so:

L(nt" ') =sL(t") — 0" = sL(t")
nl (t" 1) =sL(t")

L") = 2L (t")
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General Formula: L") = Sﬁl
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General Formula: L(t") = g

Example:
Calculate the Laplace transform of 2t? — 3t + 4

L (267 —3t+4) =2L (t7) — 3L (t) + 4L (1)
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L(f)=sL(f)— f(0)
This is an algebraic equation relating £ (f’) to L (f)

We can use this to reduce a differential equation to
an algebraic equation



Find a function y = y(¢) that solves the differential
equation:

y" — 2y =e?*  where y(0) =1'(0) =0

Find a function Y = Y (s) that solves the algebraic

equation:
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