
BellB

Notations

Traditional name

Bell numbers

Traditional notation

Bn

Mathematica StandardForm notation

BellB@nD

Primary definition
04.23.02.0001.01

Bn � n! I@tn D ããt-1M �; n Î N

Bn  is the number of partitions of a set with n elements (the number of ways a set of n elements can be partitioned

into nonempty subsets). Not to be confused with the Bernoulli number, which is also commonly denoted Bn. 

Examples: 1) There are five ways the elements 8a, b, c< can be partitioned: 88a, b, c<<;  88a, b<, 8c<<, 88a, c<, 8b<<,
88a<, 8b, c<<, and 88a<, 8b<, 8c<<; so B3 � S3

H3L + S3
H2L + S3

H1L � 1 + 3 + 1 � 5.

2)  There  are  15  ways  the  elements  8a, b, c, d<  can  be  partitioned:88a, b, c, d<<;88a, b<, 8c, d<<,88a, c<, 8b, d<<,88a, d<, 8b, c<<,88a, b, c<, 8d<<,88a, b, d<, 8c<<,88a, c, d<, 8b<<,88b, c, d<, 8a<<;88a, b<, 8c<, 8d<<,88a, c<, 8b<, 8d<<,88a, d<, 8b<, 8c<<,88b, c<, 8a<, 8d<<,88b, d<, 8a<, 8c<<,88c, d<, 8a<, 8b<<,  and88a<, 8b<, 8c<, 8d<<; so B4 � 1 + 7 + 6 + 1 � 15.

Specific values

Values at fixed points

04.23.03.0001.01

B0 � 1

04.23.03.0002.01

B1 � 1

04.23.03.0003.01

B2 � 2



04.23.03.0004.01

B3 � 5

04.23.03.0005.01

B4 � 15

04.23.03.0006.01

B5 � 52

04.23.03.0007.01

B6 � 203

04.23.03.0008.01

B7 � 877

04.23.03.0009.01

B8 � 4140

04.23.03.0010.01

B9 � 21 147

04.23.03.0011.01

B10 � 115 975

General characteristics

Domain and analyticity

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

04.23.04.0001.01

n�Bn � Z�Z

Symmetries and periodicities

Symmetry

No symmetry

Periodicity

No periodicity

Series representations

Generalized power series

04.23.06.0001.01

Bn � â
k=1

n kn

k !
 â
j=0

n-k H-1L j

j !
�; n Î N+

04.23.06.0002.01

Bn �
1

ã
 â
k=1

2 n kn

k !
�; n Î N+
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Asymptotic series expansions

04.23.06.0003.01

Bn µ
1

n

n

WHnL
n+

1

2
ã

n

WHnL -n-1 �; Hn ® ¥L
04.23.06.0004.01

Bn µ
1

n
ãWHnL Jn+

1

2
N ã-n+ãWHnL-1 �; Hn ® ¥L

04.23.06.0005.01

Bn µ
n!

2 Π WHnL2 ãWHnL
ããWHnL-1 WHnL-n �; Hn ® ¥L

04.23.06.0006.01

Bn µ nn log-nHnL ã

n log2 IlogHnLM
2 log2 HnL -n+

n IlogIlogHnLM+1M
logHnL �; Hn ® ¥L

04.23.06.0007.01

logHBnL µ n log HnL - logHlogHnLL - 1 +
logHlogHnLL + 1

logHnL +
1

2

logHlogHnLL
logHnL

2 �; Hn ® ¥L

Other series representations

04.23.06.0008.01

Bn � â
k=0

n

Sn
HkL �; n Î N

04.23.06.0009.01

Bn � ã-1 â
k=0

¥ kn

k !
�; n Î N

Integral representations

On the real axis

04.23.07.0001.01

Bn �
2 n!

Π ã
 à

0

Π

ããcosHtL cosHsinHtLL sinIãcosHtL sinHsinHtLL sinHn tLM â t

Limit representations
04.23.09.0001.01

Bn � lim
z®0

¶n ããz-1

¶zn

Generating functions
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04.23.11.0001.01

Bn � n! I@tn D ããt-1M �; n Î N

Identities

Functional identities

04.23.17.0001.01

Bn+1 � â
k=0

n

Bk
n

k
�; n Î N

Identities involving determinants

04.23.17.0002.01

HBk+lL0£k£n

0£l£n

� ä
k=1

n

k !

Complex characteristics

Real part

04.23.19.0001.01

ReHBnL � Bn

Imaginary part

04.23.19.0002.01

ImHBnL � 0

Absolute value

04.23.19.0003.01 Bn¤ � Bn

Argument

04.23.19.0004.01

argHBnL � 0

Conjugate value

04.23.19.0005.01

Bn � Bn

Signum value

04.23.19.0006.01

sgnHBnL � 1

Summation
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Finite summation

04.23.23.0001.01

â
k=0

n n

k
Bk � Bn+1

Infinite summation

04.23.23.0002.01

â
n=0

¥ Bn zn

n!
� ããz-1

Representations through more general functions

Through other functions

04.23.26.0001.01

Bn � â
k=0

n

Sn
HkL �; n Î N

Representations through equivalent functions

With related functions

04.23.27.0001.01

Bn � BnH1L
Inequalities

04.23.29.0001.01

Bn ³ 1
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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 6


