
Problem 23 in Section 7.2. Find the inverse Laplace transform of

F (s) =
1

s2(s2 − 1)
.

Solution. We use L−1(F (s)
s
) =

∫

t

0
L−1(F (s))|τdτ twice. In the course of this

calculation we will use

1

s2 − 1
=

1

2

[

1

s− 1
−

1

s+ 1

]

.

One uses the technique of partial fractions to find this. Find numbers A and

B so that
1

s2 − 1
=

A

s− 1
+

B

s+ 1
.

We compute

L−1

(

1

s2(s2 − 1)

)

=

∫

t

0

[

L−1

(

1

s(s2 − 1)

)]

τ

dτ

=

∫

t

0

∫

τ

0

[

L−1

(

1

(s2 − 1)

)]

θ

dθ dτ

=
1

2

∫

t

0

∫

τ

0

[

L−1

(

1

s− 1
−

1

s+ 1

)]

θ

dθ dτ

=
1

2

∫

t

0

∫

τ

0

(eθ − e
−θ) dθ dτ

=
1

2

∫

t

0

(eθ + e
−θ)

∣

∣

∣

τ

0
dτ

=
1

2

∫

t

0

(eτ + e
−τ − (1 + 1))dτ

=
1

2
(eτ − e

−τ − 2τ
∣

∣

∣

t

0
)

=
1

2
(et − e

−t − 2t− (e0 − e
−0 − 2(0))

=
1

2
(et − e

−t − 2t)


