
[gex53] Euler’s product representation of Gamma function

(a) Derive Euler’s product representation of the Gamma function from the familiar integral repre-
sentation:

Γ(x)
.
=

∫ ∞
0

dt e−ttx−1 −→ Γ(x) = lim
n→∞

n!nx

x(x + 1)(x + 2) · · · (x + n)
.

(b) Use the product representation to confirm the following well-known attributes of the Gamma
function: Γ(1) = 1 and Γ(x + 1) = xΓ(x).
Hint: For part (a) use the identity e−t = limn→∞(1− t/n)n and sequential integrations by parts.

Solution:


