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Figures and images used in these lecture notes are adopted from
Differential Equations with Boundary-Value Problems, 9th Ed., D.G. Zill, 2018 (Metric Version)




O | DEO7.3-Operational-1 - 2
utline Feng-Li Lian © 2019

= 7.1: Definition of Laplace Transform

= 7.2 Inverse Transforms and Transforms of Derivatives
= 7.2.1: Inverse Transforms
s 7.2.2: Transforms of Derivatives

= /.3: Operational Properties |

m  7.3.1: Translation on the s-Axis

s 7.3.2: Translation on the t-Axis

= /.4. Operational Properties Il

= 7.4.1: Derivatives of a Transform
= 7.4.2: Transforms of Integrals
= 7.4.3: Transform of a Periodic Function
= /.5 The Dirac Delta Function
= /.6: Systems of Linear Differential Equations
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e [ heorem 7.3.1: First Translation Theorem

IF z{ﬂw} — (s AND, a€R

THEN £{ ,ﬂw} _

e Proof:
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e Definition 7.3.1: Unit Step Function

0, 0<t<a
Ut —a) =
1, a <t
t
= Ut —a) — U —b)
Cl,<b >
t
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o f(t) = t, t>0
¢
e g(t) = FQ U —a) =
L
e h(t) = f(t—a)U(t —a) =
t
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e [ heorem 7.3.2: 2nd Translation Theorem

IF z{ﬂw} — (s AND, 4> 0

THEN c{fu ) } — F(s)

e Proof:
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5{2 —3UE-2) + Z/{(t—3)} _
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z:{ cos(4t)} — 32j42
s — (s—3)
E{ ¢3! cos(at) } e _(53)_231 =
t—s (t—g)
E{ cos(4(t—g))u(t_g)} — 32j42 (3
clrw} = [Tt a = F)
c{rw} = Fe)
E{e“t f(t)} — F(s—a)
c {f(t —a) Ut — a)} — 5 [(s)



