
PROOF OF FORMULA 3.435.2

∫ ∞
0

1 − e−µx

x(x+ b)
dx =

1

b

[
ln(bµ) + γ − ebµEi(−bµ)

]

The change of variables x = bt yields∫ ∞
0

1 − e−µx

x(x+ b)
dx =

1

b

∫ ∞
0

1 − e−at

t(1 + t)
dt

with a = bµ. This can be written as∫ ∞
0

1 − e−at

t(1 + t)
dt =

∫ ∞
0

(
1

1 + t
− e−t

)
dt

t
+

∫ ∞
0

(
e−t

t
− e−at

t(1 + t)

)
dt.

Entry 3.435.3 states that the first integral is γ. Using the partial fraction decom-
position

1

t(1 + t)
=

1

t
− 1

1 + t

we obtain ∫ ∞
0

1 − e−at

t(1 + t)
dt = γ +

∫ ∞
0

e−t − e−at

t
dt+

∫ ∞
0

e−at

1 + t
dt.

Entry 3.434.2 states that the first integral is ln a. The change of variables s =
(1 + t)/a shows that the last integral is −eaEi(−a).
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