
PROOF OF FORMULA 4.333

∫ ∞

0

e−µx2

lnxdx = −
1

4
(γ + ln 4µ)

√

π

µ

The change of variables t =
√
µx gives

∫ ∞

0

e−µx2

lnxdx =
1
√
µ

∫ ∞

0

e−t2 ln t dt−
lnµ

2
√
µ

∫ ∞

0

e−t2 dt.

The second integral is
√

π/2. To compute the first one observe that
∫ ∞

0

tae−t2 dt =
1

2

∫ ∞

0

s(a−1)/2e−s ds =
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2
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(
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2

)

.

Differentiate with respect to the parameter a to obtain
∫ ∞

0

tae−t2 ln t dt =
1

4
Γ

(
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2

)

ψ

(

a+ 1

2

)

.

It follows that
∫ ∞

0

e−t2 ln t dt =
1

4
Γ

(

1

2

)

ψ

(

1

2

)

.

The value ψ(1
2 ) = −

√
π

2 (γ + 2 ln 2), given as entry 8.366 completes the evaluation.
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