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Laplace Transforms: Expressions with Logarithmic Functions

No Original function, f (x) Laplace transform, f̃ (p) =
∫ ∞

0
e−pxf (x) dx
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1
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[
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]

4 xn ln x, n = 1, 2, . . .
n!

pn+1

(
1 + 1

2 + 1
3 + · · · + 1

n − ln p − C)

5
1√
x

ln x −
√

π/p
[
ln(4p) + C]

6 xn−1/2 ln x, n = 1, 2, . . .

kn

pn+1/2

[
2 + 2

3 + 2
5 + · · · + 2

2n−1 − ln(4p) − C],

kn = 1 ⋅ 3 ⋅ 5 . . . (2n − 1)

√
π

2n

7 xν−1 ln x, ν > 0 Γ(ν)p−ν
[
ψ(ν) − ln p

]

8 (ln x)2 1
p

[
(ln x + C)2 + 1

6 π2]

9 e−ax ln x −
ln(p + a) + C

p + a

Notation: C = 0.5772 . . . is the Euler constant, Ei(z) is the integral exponent,Γ(ν) is the gamma
function,ψ(ν) is the logarithmic derivative of the gamma function.
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