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Agenda

@ General Scheme

@ Examples
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General Scheme

@ Using table of Laplace transforms and properties of the Laplace transform £

> linearity

» L{FD(t)} = s"L{f(t)} — s"LF(0) — ... — F("7D(0)
» L{e“f(t)} = F(s—c)

> etc.

transform the IVP for a linear ODE with constant coefficients into an
algebraic equation in the s—domain.

@ Find the Laplace transform Y/(s) of the solution by solving this algebraic
equation.

@ Find the solution of the IVP y(t) = £L71{Y(s)} using partial fraction
decompositions, the linearity of £7!, and a table of Laplace transforms.
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Example

Example: Find the solution of the IVP using Laplace transform:

Answer:

Konstantin Zuev (USC)

f(t)=LHF(s)} | F(s) = LFf(t)
1 2, s>0
et L s>a
s—la
t", neN 2, s>0
tP,p>—1 r(:—‘,’,i’il—), s>0
sin at 77 >0
cos at 57%; s>0
e? sin bt m s> a
e?t cos bt ﬁ s> a
t"e® neN # s>a
e f(t) F(s—a)
t"f(t) (=1)"F")(s)

y' + 2y = sin4t,
6 o
t)=—
y(t) = ce 5

y(0)=1

1 1
— —cos4t + — sin4t

10
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Example

Example: Find the solution of the IVP using Laplace transform:

f(t)=LHF(s)} | F(s) = LFf(t)
1 2, s>0
et L s>a
s—a
t", neN nLlf s>0
tP,p>—1 H:‘,’,%llz, s>0
sin at 77 s>0
cos at SZJF#QZ s>0
et sin bt m s>a
e?t cos bt ﬁ s>a
t"e? ne N # s> a
e f(t) F(s—a)
t"f(t) (—1)"F()(s)

y W +2y@ 4y =0, y(0)=1, y'(0)= -1, y"(0) =0, y"'(0) =2

Answer:
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y(t)=(1- %t) cost + %(t —1)sint
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Example

f(t)= L7 H{F(s)} F(s) = Lf(t)
et — s>a
P, p>—1 Mol s> 0
sin at serLaz s>0
cos at ;ﬁ s>0
e?'sin bt amm s> @
e?t cos bt % s>a

The Laplace transform method easily extends to systems of linear ODEs with

constant coefficients.
Example: Solve the IVP:

X" +y +2x=0,
2x' —y' = cost.

Answer:
1 2 . 1 _, 3 ;.
x(t)==cost+ —sint— —e ‘cost — —e sint
5 5 5 5
y(t) = 2x(t) —sint
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Homework

Homework:
@ Section 5.4
» 3,11, 15
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