
List of Laplace Transforms

1. L{1} =
1

s
, s > 0

2. L{eat} =
1

s− a
, s > a

3. L{tn} =
n!

sn+1
, s > 0

4. L{sin(bt)} =
b

s2 + b2
, s > 0

5. L{cos(bt)} =
s

s2 + b2
, s > 0

6. L{eattn} =
n!

(s− a)n+1
, s > a

7. L{eat sin(bt)} =
b

(s− a)2 + b2
, s > a

8. L{eat cos(bt)} =
s− a

(s− a)2 + b2
, s > a

9. L{f + g} = L{f}+ L{g}

10. L{cf} = cL{f}

11. L{eatf(t)} (s) = L{f} (s− a)

12. L{f ′} (s) = sL{f} (s)− f(0)

13. L{f ′′} (s) = s2L{f} (s)− sf(0)− f ′(0)

14. L
{
f (n)

}
(s) = snL{f} (s)− sn−1f(0)− . . .− f (n−1)(0)

15. L{tnf(t)} (s) = (−1)n
dn

dsn
L{f} (s)

16. L{f(t− a)u(t− a)} (s) = e−asF (s)

17. L{u(t− a)} (s) =
e−as

s

18. L{g(t)u(t− a)} (s) = e−asL{g(t+ a)} (s)

19. If f has period T then

L{f} (s) =
FT (s)

1− e−sT
=

∫ T
0
e−stf(t) dt

1− e−sT

20. L{δ(t− a)} (s) = e−as

1



List of PDE Formulae

1. The solution of the homogeneous heat equation ut = β2uxx with Dirichlet
boundary conditions is:

u(x, t) =
∞∑
n=1

bne
−(βnπ/L)2t sin

(nπ
L
x
)
.

2. The solution of the homogeneous heat equation ut = β2uxx with Neumann
boundary conditions is:

u(x, t) =
a0

2
+
∞∑
n=1

ane
−(βnπ/L)2t cos

(nπ
L
x
)
.

3. The inhomogeneous heat equation has a solution of the form u(x, t) = v(x) +
w(x, t), where v is the steady–state solution and w solves a homogeneous heat
equation.

4. The solution of the homogeneous wave equation utt = α2uxx with Dirichlet
boundary conditions is:

u(x, t) =
∞∑
n=1

{
an cos

(
α
nπ

L
t
)

+ bn sin
(
α
nπ

L
t
)}

sin
(nπ
L
x
)
.
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