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Notations

Traditional name

Bell numbers

Traditional notation

Bn

Mathematica StandardForm notation

Bel | B[n]

Primary definition
04.23.02.0001.01

Bo=n! ([("]e" ) /ineN

By, 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 By,.

Examples. 1) There are five ways the elements {a, b, c} can be partitioned: {{a, b, c}}; {{a, b}, {c}}, {{a, c}, {b}},
{{a}, {b, c}}, and {{a}, {b}, {c}}; OBz =S¥ + SF + Sy’ =1+3+1==5.

2) There ae 15 ways the eements {a,b,c,d} can be partitioned:

{{a, b, ¢, di:i{{a, b}, {c, diLi{a, c}, {b, di}i{a, d}, {b, cl}.i{a b, ¢}, {d}}.{{a, b, d}, {c}hi{a, c, d}, {biLiib, c, d}, {a}};
{{a, b}, {c}, {d}}L{{a, c}, {b}, {d}}.{{a, d}, {b}, {c}},{{b, c}, {a}, {d}}Lilb, d}, {a}, {c}}.{ic, d}, {a}, {b}}, and

{{a}, {b}, {c}, {d}}; sOBs=1+7+6+1==15.

Specific values

Values at fixed points

04.23.03.0001.01
Bp=1

04.23.03.0002.01
Bl = 1

04.23.03.0003.01
B, =2
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04.23.03.0004.01

B3 = 5
04.23.03.0005.01
B, =15
04.23.03.0006.01
Bs = 52
04.23.03.0007.01
Bg = 203
04.23.03.0008.01
B, = 877
04.23.03.0009.01
Bg = 4140
04.23.03.0010.01
B = 21147
04.23.03.0011.01
Byjg = 115975

General characteristics

Domain and analyticity

By, isanonanalytical function which is defined only for nonnegative integer n.
04.23.04.0001.01

n—B,::Z2—Z

Symmetries and periodicities
Symmetry

No symmetry
Periodicity

No periodicity

Series representations

Generalized power series

04.23.06.0001.01

n_ kn nk (_1)i
Bi=) — > — /ineN*
o k! i 1!

04.23.06.0002.01
1 2n K"

—z:—w/;neN+

e k!

By =
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Asymptotic series expansions

04.23.06.0003.01

n

1 n "+§ BLEY
Bpoc —— eWm /i (N> o)

Vi ‘W)

04.23.06.0004.01
1

Bhoc —e
n

1
W (n+) ™" L /- (05 o0

04.23.06.0005.01

n! )
Bioc —— " TWmn)™ /; (n > o)

vV 27 W(n)? VO

04.23.06.0006.01
nlog?(log() n(log(log(n)+1)
Bnocnlog(n)e o™ 0 (N> o)

04.23.06.0007.01

log(log(n)) +1 1 (log(log(n)) 2
log(By) « n|log(n) —log(log(n)) — 1 + + —[ ] /i (N> o0)

log(n) 2 log(n)

Other series representations

04.23.06.0008.01
n

B, = Zs(n"’ /ineN
k=0

04.23.06.0009.01

) kn
ane‘IZ—/;neN
k—Ok!

Integral representations

On the real axis

04.23.07.0001.01

2n! e .
Bn=— [ & %) g% sin(sin(t) sin(nt) d't
ne 0

Limit representations
04.23.09.0001.01

M eez—l
Bh=Ilim
z-0 o0z"

Generating functions
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04.23.11.0001.01
Bn=n! ([t"]e" ) /;neN

Identities

Functional identities

04.23.17.0001.01

0 n
Bn+1=ZBk(k)/: neN
k=0

Identities involving determinants

04.23.17.0002.01
n

=[]k

k=1

(Bk+l )Osksn
O<l<n

Complex characteristics

Real part

04.23.19.0001.01
Re(Bn) = Bn

Imaginary part

04.23.19.0002.01
Im(Bn) =0

Absolute value

04.23.19.0003.01
|Bn| == Bn

Argument

04.23.19.0004.01
arg( Bn) =0

Conjugate value

04.23.19.0005.01
Bn =B,

Signum value

04.23.19.0006.01
Sgn(Bn) =1

Summation
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Finite summation

04.23.23.0001.01
n

$7)a-o

k=0

Infinite summation

04.23.23.0002.01

Representations through more general functions

Through other functions

04.23.26.0001.01
n

Bn=23(nk> /ineN

k=0

Representations through equivalent functions

With related functions

04.23.27.0001.01
Bn = Bn(1)

Inequalities

04.23.29.0001.01
By=>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 akey 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 aparticular formula, cite functions.wolfram.com followed by the citation number.
e.g.. http://functions.wolfram.com/01.03.03.0001.01

Thisdocument is currently in a preliminary form. If you have comments or suggestions, please email
comments@functions.wolfram.com.
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