
PROOF OF FORMULA 4.355.2

∫ ∞

0

x(µx2
− νx − 1)e−µx2

+2νx lnxdx =
1

4µ
+

ν
√

π

4µ
√

µ
eν2/µ

[

1 + erf

(

ν
√

µ

)]

Write the integral as
∫ ∞

0

x(µx2
− νx − 1)e−µx2

+2νx lnxdx = −
1

2

∫ ∞

0

x2 lnx
d

dx
e−µx2

+2νx dx

−

∫ ∞

0

xe−µx2
+2νx lnxdx.

Integrate by parts to obtain
∫ ∞

0

x(µx2
− νx − 1)e−µx2

+2νx lnxdx =
1

2

∫ ∞

0

xe−µx2
+2νx dx.

Let t =
√

µx and then s = t − ν/
√

µ to get
∫ ∞

0

x(µx2
− νx − 1)e−µx2

+2νx lnxdx =
1

2µ
eν2/µ

∫ ∞

−ν/
√

µ

(s + ν/
√

µ)e−s2

ds.

The first term integrates to 1

2
e−ν2/µ. This gives the value 1/4µ in the answer.

The second integral is now written as
∫ ∞

0

e−s2

ds +

∫ ν/
√

µ

0

e−s2

ds.

This is now directly expressed in terms of the error function

erf(x) =
2
√

π

∫ x

0

e−s2

ds

to obtain the final form of the answer.
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