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Γ(x)
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∫∞
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t2e−tdt� · · ·��f�ghij����
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∫∞

0
txe−tdt�5&q8r�

�stuvwxyz�{|����}~��q8r�:

Γ(x) =

∫ ∞

0

tx−1e−tdt �

�����q8r�Γ(x):��� (0,∞)��r�;���r���
�Γ(x + 1) = xΓ(x)��
���Γ(1) = 1�0;���"�����
&Qj��q8r����C�����
���������&Q
������:�� f(x)&��� (0,∞)��r����r����
f(x + 1) = xf(x)�= g(x) = f(x)/f(1)%&��� (0,∞)��r����
��r����;� g(1) = 1� ¡¢£�&�log Γ(x)r��¤�w�
���q8r��"&fH. Bohr�J. Mollerup�¥¦�§!�¨
©ª«¬ [5]�­®¯\��°���±� log Γ(x)r��¤�wA��
�q8r�� ²ZA«¬Emil Artin 1³´�Jµ [3, 4]¶&Walter

Rudin�·¸ [35]�
1��Emil Artin (1898-1962)���������	�
��
 [10]������

������������ (Blaschke)�� !"# (Artin)$Hecke%&�'�()"
#*+,-.�/012342�5678��9/:;<=>?@���/:AB
CD��E0FGHI�JKLM�NO:PD�Q/?P�ERSTU�/%�V
WXYZ���,&[\�]^_`�a�b
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�¹���q8r��º�»&fLaugwitz�Rodewald[28]�¼��
½�\ , log Γ(x)r��¤�A¾¿:�� (L)/

L(n + x) = L(n) + x log(n + 1) + rn(x),cdL(x) = log Γ(x + 1), lim
n→∞ rn(x) = 0�

0;�½�ÀÁ�²Z�� (L)� log Γ(x)r��¤�uÂ&ÃÄ�Å�

F;��Æ�ÇÈ�"���q8r��ÉÊAËÌ6	
�ª«¬
[17]�

��ÍÎ`Ï�,�� (L),��Ð�ÑÒÓ6D03��ÔÕ�Ö�Q
����Á��¯��-��×Ø>+_�Ù;Ú@Û�ÚÜTq8r
��_�klj�Ý5xÞop���AB6,-����ßu:��
(P)/

Γ(x + n) = Γ(n)nxtn(x), cd lim
n→∞

tn(x) = 1�

���àá�"âã���ä���q8r��º��
����å�æ���5 (0,∞)��r� f(x)��,çä���/

(a) f(1) = 1 ;

(b) f(x + 1) = xf(x) ;

(c) f(x + n) = f(n)nxtn(x)�xa lim
n→∞

tn(x) = 1�

¨Î�²Zª«¬ [37],�x��F��æ���²Z�
����3èé���x > 0�r��ç {fn(x)}&êë��xa

fn(x) =
nxn!

x(x + 1) · · · (x + n)
�

4



����¾3��AB

log fn(x) = x log n +
n∑

k=1

log k − log x−
n∑

k=1

log(x + k)

= x log n− log x−
n∑

k=1

log(1 +
x

k
)

= − log x− x

[
n∑

k=1

1

k
− log n

]
+

n∑

k=1

[x

k
− log(1 +

x

k
)
]

= − log x− xγn + cn(x) ,

xaγn =
n∑

k=1

1

k
− log n��� cn(x) =

∑n
k=1

[
x
k
− log(1 + x

k
)
]
������

�ç {γn}êë5	
��γ ≈ 0.577215664902 · · ·�3k > x > 0����

0 <
x

k
− log(1 +

x

k
) =

x

k
−

∞∑
i=1

(−1)i+1

i
(
x

k
)i ≤ x2

2k2
�

ìíjWX����ç{cn(x)}&êë����{log fn(x)}&êë���
xîF��ç {fn(x)}%&êë��

In[7]:= N[EulerGamma,12] Out[7]= 0.577215664902

�����	
���ïr� f���b��°�ä����=���
(a)��� (b)AB

f(n) = (n− 1)! , (1)

f(x + n) = (x + n− 1)(x + n− 2) · · · (x + 1)xf(x) � (2)

2 (2)���� (c)��� (1)�ð��
����

f(x) =
nx(n− 1)!

x(x + 1) · · · (x + n− 1)
· tn(x) = fn(x) · sn(x),
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xa sn(x) =
x + n

n
· tn(x)�;fn=:Ôb��ñ�r��f�� (c)B�

lim
n→∞

sn(x) = 1������,-�º�/

f(x) = lim
n→∞

nxn!

x(x + 1) · · · (x + n)
� (3)

�xAB�ò� f(x)&æ���

:ãóò���ô���õö,-�÷ø�

������ß����5 (0,∞)��r� f:PG (pre-gamma)r��
�� f��r���� f(x + 1) = xf(x)�

¦���A��°6ùú:ûq8r�����j��,/

�����ï f:����� (C)�PGr�

log f :üÂ (0,∞) ��¤r�� (C)

= f(x) = cΓ(x)�xa c:����

���
�ï f:����� (L)�PGr� (L(x) = log f(x + 1) )

L(n + x) = L(n) + x log(n + 1) + rn(x)� lim
n→∞

rn(x) = 0, (L)

= f(x) = cΓ(x)�xa c:����

�����ï f:����� (P)�PGr�

f(n + x) = f(n)nxtn(x)� lim
n→∞

tn(x) = 1, (P)

= f(x) = cΓ(x)�xa c:����
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\�èéPGr� f�� f(1) = 1����� (C)�¶�� (L)�¶��
(P)����w&q8r��

§!��3�� PGr�;���� (C)��� (L)��� (P)&�Æ
� ;¨Î�²Zª«¬ [37]���ú-²Zæ��M��Ôb��ñ�r
���� (3)��w&q8r�#$�
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