
Solution (#1413) Let x > 0. Setting u = nt we find
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B(x, n+ 1)nx =
Γ(x)Γ(n+ 1)

Γ(x+ n+ 1)
nx =

n!Γ(x)nx

Γ(x+ n+ 1)
=

n!nx

x(x+ 1)(x+ 2) · · · (x+ n)

as Γ(x+ n+ 1) = (x+ n)Γ(x+ n) = (x+ n) (x+ n− 1) · · · (x+ 1)xΓ(x). So

Γ(x) = lim
n→∞

n!nx

x(x+ 1)(x+ 2) · · · (x+ n)
where x > 0. (12.4)

Say now that x < 0 and is not an integer and write x = X + ε where X = ⌊x⌋ and 0 < ε < 1. Then by #1360
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