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Unit 07.1
Definition of Laplace Transform
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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)
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= /.1 Definition of Laplace Transform
s 7.2: Inverse Transforms and Transforms of Derivatives

= 7.2.1: Inverse Transforms
= /.2.2: Transforms of Derivatives
= /.3: Operational Properties |
= /.3.1: Translation on the s-Axis
= 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



7.1: DEFINTION OF THE LAPLACE TRANSFORM Fong i Lo 2019
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7.1: Transform / Operator Fong i Lo 201

f(t) >

operator
f(t) >

operator
f(t) >

operator
f(t) >

operator



7.1: Defintion 7.1.1; Laplace Transform Fong i Lo 2019

e f: a function defined for t > O

or, f: [0,00) - R

cirw} = 7 F) dt =

is said to be the of f(t),

provided that the integral converges.

Pierre Simon Marquis de Laplace (1749-1827)
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:>£{f(t)} - E{l} —




DEOQ7.1-Laplace - 7

7.1: Example 2: Feng-Li Lian © 2019
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| 7.1: Example 4: Feng-Li Lian © 2019
e a

f(t) =sin2t

:>£{f(t)} - £{sin2t} —
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(a) £ {1} — -
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0 cfe) = i nmras

O cle) = 2,

@ clamk) = o cfew) = L
D efami] = gtu e = o7

For others, see the Table of Laplace Transforms
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| e Laplace transform is a linear transform




7.1: Theorem 7.1.2: Sufficient Conditions for Existence Peng Ll Lin © 2016
(1) f(t) is on [0, c0)
(2) f(¢) is of fort>1T

= L {f(t)} exists for Re{s} > ¢

fin4 Me“" (¢ > 0)
f(04
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= |fO)| <Mt vt>T = f(t) is continuous on [tg,tp41]
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7.1: Theorem 7.1.3: Behavior of F(s) as s -> infinity Peng L) Lin 2010

(1) f(¢) is on (0, oc0)
(2) f(t) is of

Fs) = £{r®]

= lim F(s) =

S— 00

e Proof:
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