
PROOF OF FORMULA 4.234.4

∫

∞

0

(1 − x2)

(1 + x2)2
lnxdx = −

π

2

Define

I(t, a) :=

∫

∞

0

xa dx

(1 + tx2)
=

1

2
t−(a+1)/2

∫

∞

0

u(a−1)/2 du

1 + u
.

The identity
∫

∞

0

sx−1 dx

1 + s
ds = B(x, 1 − x) = Γ(x)Γ(1 − x) =

π

sin πx
,

gives

I(t, a) =
π

2 cos(πa/2)
t−(a+1)/2.

Differentiate with respect to the parameter t to produce
∫

∞

0

xa+2 dx

(1 + tx2)2
=

π

4

(a + 1)

cos
(

πa
a

) t−(a+3)/2.

The value t = 1 gives
∫

∞

0

xa+2 dx

(1 + x2)2
=

π(a + 1)

4 cos(πa/2)
.

Differentiate with respect to the parameter a gives
∫

∞

0

xa+2 lnx

(1 + x2)2
dx =

π

4 cos2(πa/2)

(

cos
(πa

2

)

+
π

2
(a + 1) sin

(πa

2

))

.

The result now follows by putting a = −2 and a = 0 to obtain
∫

∞

0

lnxdx

(1 + x2)2
= −

π

4
and

∫

∞

0

x2 lnxdx

(1 + x2)2
=

π

4
.
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