
PROOF OF FORMULA 4.251.1

∫ ∞
0

xµ−1 lnx

b+ x
dx =

π bµ−1

sinπµ
(ln b− π cotπµ)

Let x = bt to obtain∫ ∞
0

xµ−1 lnx

b+ x
dx = bµ−1 ln b

∫ ∞
0

tµ−1 dt

1 + t
+ bµ−1

∫ ∞
0

tµ−1 ln t

1 + t
dt.

The integral representation for the beta function

B(α, β) =

∫ ∞
0

tα−1 dt

(1 + t)α+β
,

gives ∫ ∞
0

tµ−1 dt

1 + t
= B(µ, 1 − µ) = Γ(µ)Γ(1 − µ) =

π

sinπµ
.

Differentiating with respect to µ yields∫ ∞
0

tµ−1 ln t

1 + t
dt = −π2 cosπµ

sin2 πµ
.

1


