
PROOF OF FORMULA 4.267.30

∫

∞

0

(1 − xp)(1 − xq)xs−1 dx

(1 − xp+2q+2s) lnx
= 2

∫ 1

0

(1 − xp)(1 − xq)xs−1 dx

(1 − xp+2q+2s) lnx

= 2 ln

[

sin

(

πs

p + q + 2s

)

cosec

(

(p + s)π

p + q + 2s

)]

The first identity follows by separating the integral on [0, 1] and [1,∞) and letting
x 7→ 1/x in the second integral. To evaluate the integral, write it as
∫

∞

0

(1 − xp)(1 − xq)xs−1 dx

(1 − xp+2q+2s) lnx
=

∫

∞

0

xs−1
− xq+s−1

(1 − xp+q+2s) lnx
dx−

∫

∞

0

xp+s−1
− xp+q+s−1

(1 − xp+q+2s) lnx
dx.

Each of these integrals is evaluated by using entry 4.267.23
∫

∞

0

xp−1
− xq−1

(1 − xr) lnx
dx = ln

[

sin πp

r

sin πq

r

]

.
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