
StieltjesGamma

Notations

Traditional name

Stieltjes constant

Traditional notation

Γn

Mathematica StandardForm notation

StieltjesGamma@nD
Primary definition

10.05.02.0001.01

Γn � H-1Ln n! @Hs - 1LnD ΖHsL -
1

s - 1
�; n Î N

Specific values

Values at fixed points

10.05.03.0001.01

Γ0 � ý

10.05.03.0002.01

Γn � H-1Ln H@Hs - 1LnD ΖHsLL �; n Î N

General characteristics

Domain and analyticity

Γn is a nonanalytical function which is defined only for nonnegative integer n.

10.05.04.0001.01

n�Γn � Z�R

Symmetries and periodicities

Symmetry



No symmetry

Periodicity

No periodicity

Series representations

Other series representations

10.05.06.0001.01

Γn �
lognH2L
n + 1

â
k=1

¥ H-1Lk

k
 Bn+1

logHkL
logH2L

10.05.06.0002.01

Γn � n! lognH2L â
m=1

n+1 H-1Lm-1

m!
 â
k=1

¥ H-1Lk dlog2HkLtm

k
 Bn-m+1

logHkL
logH2L

10.05.06.0003.01

Γ1 �
logH2L

2
â
k=1

¥ H-1Lk

k
H2 log2HkL - dlog2H2 kLtL dlog2HkLt

10.05.06.0004.01

Γn � H-1Ln n! â
k0=1

n+1 â
k1=1

n+1

¼ â
kn+1=1

n+1

∆
n+1,Új=0

n+1H j+1L k j
ä
j=0

n+1 J-
Η j

j+1
Nk j

k j !
�; n Î N+ í Ηn � @snD -

Ζ¢Hs + 1L
ΖHs + 1L

HStieltjesGamma@n_D �; n Î Integers ì n ³ 0L :>

ModuleB8k<, ExpandBH-1Ln H nL! 

SumBKroneckerDeltaBn + 1, â
j=0

n+1 H1 + jL kjF ä
j=0

n+1 1

kj!
 -

Ηj

j + 1

kj

,

Evaluate@Sequence �� Table@8kj, 0, n + 1<, 8j, 0, n + 1<DDF FF �.
Ηk_

:> SeriesTerm@-Zeta'@1 + sD � Zeta@1 + sD, 8s, 0, k<D
K. Maslanka: An Explicit Formula Relating Stieltjes Numbers and Li's Numbers  math.NT/0406312 ({}[[1,1]])
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Integral representations

Contour integral representations
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10.05.07.0001.01

Γn �
H-1Ln n!

2 Π ä
 à s-1¤�1

1

Hs - 1Ln+1
ΖHsL -

1

s - 1
 â s �; n Î N

Limit representations
10.05.09.0001.01

Γn � lim
m®¥

â
k=1

m lognHkL
k

-
logn+1HmL

n + 1

10.05.09.0002.01

Γn � lim
m®¥

â
k=1

m lognHkL
k

- à
1

m lognHtL
t

 â t

Generating functions
10.05.11.0001.01

Γn � H-1Ln n! @znD ΖHsL -
1

s - 1
�; n Î N

Identities

Relation to Li's numbers

10.05.17.0001.01

Ηn � Hn + 1L â
k0=1

n+1 â
k1=1

n+1

¼ â
kn+1=1

n+1

G â
j=0

n+1

k j ∆
n+1,Új=0

n+1H j+1L k j
ä
j=0

n+1
-

H-1Lk j Γ j

j!

k j

k j !
�; n Î Z í Ν ³ 0 í Ηn � @snD -

Ζ¢Hs + 1L
ΖHs + 1L

HSeriesTerm@-Zeta'@1 + s_D � Zeta@1 + s_D, 8s_, 0, n_<D �;
n Î Integers ì n ³ 0L :>

ModuleB8k<, ExpandBHn + 1L SumBIfBn + 1 � â
j=0

n+1 H1 + jL kj, GammaBâ
j=0

n+1

kjF , 0F 

ä
j=0

n+1 I-H-1Lkj  StieltjesGamma@jD � j!Mkj

kj!
,

Evaluate@Sequence �� Table@8kj, 0, n + 1<, 8j, 0, n + 1<DDF FF
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Inequalities

http://functions.wolfram.com 3



10.05.29.0001.01

¡Γn¥ <
2 Hn - 1L !

Πn

Theorems

Riemann hypothesis

The Riemann hypothesis is equalivalent to (Li 1997) Λn > 0 for all integer n > 0. The

Λn =
1

Hn - 1L !
 

¶n

¶sn
 Isn-1 logHΖHsLLM Ès�1

contain derivatives of the Riemann zeta function at s � 1 and can be expressed through Stieltjes constants.

History

– E. Cahen (1894)

http://functions.wolfram.com 4



Copyright

This document was downloaded from functions.wolfram.com, a comprehensive online compendium of formulas 

involving the special functions of mathematics. For a key to the notations used here, see 

http://functions.wolfram.com/Notations/.

Please cite this document by referring to the functions.wolfram.com page from which it was downloaded, for 

example: 

http://functions.wolfram.com/Constants/E/

To refer to a particular formula, cite functions.wolfram.com followed by the citation number.

e.g.:  http://functions.wolfram.com/01.03.03.0001.01

This document is currently in a preliminary form. If you have comments or suggestions, please email 

comments@functions.wolfram.com.

© 2001-2008, Wolfram Research, Inc.

http://functions.wolfram.com 5


