
De�nition 1. The Gamma Function is de�ned as:
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for Re�s� % 0.

Theorem 1.
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Remark 1. The following is a more detailed version of the proof that can be
found in [1].

Proof. Start from the integral representation of the Euler-Mascheroni constant:
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Call now ∆ � 1 � e
δ
, since:
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We have:
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Changing variable to t � 1 � e
�t

in the �rst integral we have:
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Now notice that using the Weierstrass Product for the Gamma Function:
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We can use this to compute the logarithmic derivative:
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But log Γ�s � 1� � log sΓ�s� � log s � log Γ�s�, therefore:

d log Γ�s � 1�
ds

�
1
s �

d log Γ�s�
ds

�

ψ�s� � d log Γ�s�
ds

� �γ �
1
s �

�

=
n�1

s

n�n � s� � �γ � 1
s � lim

m��

m

=
n�1

� 1n � 1
n � s
 .

(7)
Notice that:
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when n � 0, 1, 2,� if Re�s� % 0. Hence, using dominated convergence to switch
the signs of sum and integration, we can write equation 7 as:
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This last sum is telescopic and can be calculated to yield:
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Substitute now γ using equation 6:
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When 0 $ t & 1, the function
»»»»»» 1�e

�st
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»»»»»»»»»
1 � e

�st

1 � e�t

»»»»»»»»» $
1 �

»»»»»e�st»»»»»
1 � e�t

$
2

1 � e�t
.

Therefore we can �nd a number K independent of t such that, for t " �0,���
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This brings us to the conclusion:
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