
PROOF OF FORMULA 4.241.3
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The change of variable t = x2 gives
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In the proof of formula 4.253.1 it was shown that
∫ 1

0

ta−1(1 − t)b−1 ln t dt =
Γ(a)Γ(b)

Γ(a+ b)
[ψ(a) − ψ(a+ b)] .

Therefore
∫ 1

0

x2n
√

1 − x2 lnxdx =
Γ(n+ 1

2
)Γ(3

2
)

4Γ(n+ 2)

[

ψ(n+ 1

2
) − ψ(n+ 2)

]

.

The relations

Γ(n+ 1

2
) =

√

π

2n
(2n− 1)!!,

ψ(n+ 1

2
) = −γ + 2

n
∑

k=1

1

2k − 1
− 2 ln 2

ψ(n+ 2) = −γ +
n+1
∑

k=1

1

k

give the result.
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