
PROOF OF FORMULA 3.311.3

∫

∞
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e−px dx

1 + e−qx
=

π

q sin(πp/q)

Let t = e−x to obtain
∫

∞

−∞

e−px dx

1 + e−qx
=
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∞

0

tp−1 dt

1 + tq
.

The change of variables u = tq gives
∫
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0

tp−1 dt

1 + tq
=

1

q

∫
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up/q−1 du

1 + u
.

The integral representation

B(a, b) =

∫
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0

ua−1 du

(1 + u)a+b
,

shows that
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p
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)

.

The answer is simplified using

B(a, 1 − a) = Γ(a)Γ(1 − a) =
π

sinπa
.
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