
1

Example 7.27. Find the inverse Laplace transform x of

X(s) =
2

s2− s−2
for −1 < Re(s)< 2.

Solution. We begin by rewriting X in the factored form

X(s) =
2

(s+1)(s−2)
.

Then, we find a partial fraction expansion of X . We know that X has an expansion of the form

X(s) =
A1

s+1
+

A2

s−2
.

Calculating the coefficients of the expansion, we obtain

A1 = (s+1)X(s)|
s=−1

=
2

s−2

∣

∣

∣

∣

s=−1

=−
2

3
and

A2 = (s−2)X(s)|
s=2

=
2

s+1

∣

∣

∣

∣

s=2

=
2

3
.

So, X has the expansion

X(s) =
2

3

(

1

s−2

)

−
2

3

(

1

s+1

)

.

Taking the inverse Laplace transform of both sides of this equation, we have

x(t) =
2

3
L
−1

{

1

s−2

}

(t)−
2

3
L
−1

{

1

s+1

}

(t). (7.6)

Using Table 7.2 and the given ROC, we have

−e
2t

u(−t)
LT

←→
1

s−2
for Re(s)< 2 and

e
−t

u(t)
LT

←→
1

s+1
for Re(s)>−1.

Substituting these results into (7.6), we obtain

x(t) = 2
3
[−e

2t
u(−t)]− 2

3
[e−t

u(t)]

=− 2
3
e

2t
u(−t)− 2

3
e
−t

u(t). �
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