
PROOF OF FORMULA 3.366.2

∫ ∞
0

(x+ b)e−µx dx√
x2 + 2bx

= bebµK1(bµ)

The integral representation for the Bessel function Kν appears in 8.432.3:

Kν(z) =
zν
√
π

2νΓ(ν + 1/2)

∫ ∞
1

e−tz(t2 − 1)ν−1/2.

In particular

K1(z) = z

∫ ∞
1

e−zt
√
t2 − 1 dt.

Complete the square to get∫ ∞
0

(x+ b)e−µx dx√
x2 + 2bx

=

∫ ∞
0

(x+ b)e−µx dx√
(x+ b)2 − b2

.

The change of variables s = x+ b gives∫ ∞
0

(x+ b)e−µx dx√
(x+ b)2 − b2

= ebµ
∫ ∞
b

se−µs ds√
s2 − b2

.

Now let r = bs to obtain the result.

1
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