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Notations

Traditional name

Catalan constant

Traditional notation

C

Mathematica StandardForm notation

Cat al an

Primary definition

02.07.02.0001.01
) (—l)k

k=0 (2K + 1)2

C == Catalan is the Catalan constant.

Specific values

02.07.03.0001.01
C == 0.915965594177219015054603514932384110774149374281672134266498119621763019776254769479356512 ...

Above approximate numerical value of C shows 90 decimal digits.

General characteristics

The Catalan's number C isaconstant. It is a positive real number. Whether C isirrational is not known.

Series representations

Generalized power series

02.07.06.0001.01

0 1 71'2
C==2

k=0 (4K + 1)2 8
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02.07.06.0002.01
2 & 1

= — — 2 _—
8 k=0 (4k+ 3)2

02.07.06.0003.01

© 1 1 1 1 1 1
czzsz_[_ + - + - + ]—
o 2%\ 2(8k+2?% 22(8k+3)% 23(8k+5)° 2 8k+7)° 2@Bk+1)>
© 1 1 1 1 1 1

—[ + - - +
o 212K 24 8k +2)2 26(8k+3)2 29(8k+5)° 221 8k+7)° 2(@8k+1)

02.07.06.0004.01
00 4k kyz

N[ -

o (2K)! (2K + 1)2

02.07.06.0005.01

& 2k)!
C= \/72 ek —f l0g(2)
oo 8<k1”? 2k + 1) 4

02.07.06.0006.01
kt?
C=— Iog(\/_+2)+—27
8120 2K ! (2k+1)°

The above formulais used for the numerical computation of Catalan's constant in Mathematica.

02.07.06.0015.01

- + +
410 4\ dk+2? @4k+3? @dk+1)7?

3 & (=1)K 2 1 2 ) 1 & (=1K
32 = 64

G.Huvent (2006)

02.07.06.0007.01

n 1 & 2k+D?
== log2) - —7 Y ————
2 32 35164k (k+ 1)°

02.07.06.0008.01
NS

== fIog(2)+§1l(l//(k+ D+y)
2 oo 2k+1 4
02.07.06.0009.01
(-Dk 3
—log(2 —
poo0 3 (3

02.07.06.0010.01

1= 2%k 3\ 7ynm
I 2+- ) —— (k+—)+—
od %(2k+1)'w

02.07.06.0011.01
© k(2k+ 1)

oy 42 k

4

1

8

]

(4k+2)°

+

(4k+3)

+

(4k+1)°
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02.07.06.0012.01
12 (3-1)k+Dk+2

16 k=t 4

02.07.06.0013.01

13k 3
SIS fend)
815 2« 4

k=2

02.07.06.0014.01

1=k 5
C=1--3 " ¢k+1, -
2, é{+ 4)

8l 2

Integral representations

On the real axis

Of thedirect function

02.07.07.0001.01
1 o 2t
o=l [
4Jo €'+1

02.07.07.0002.01

l 00
=— f t sech(t) d't
2 Jo

02.07.07.0003.01

1rs

2Jo sin()

02.07.07.0004.01
11og(t)
Co- f at
0 t2+1
02.07.07.0005.01
c 1f1 1 | (1+t)
= — ——log| — | dt
4 Jo 1-t
02.07.07.0006.01
11 1-t
= —f log] — |dt
0t2+1 V2
02.07.07.0007.01

S e S
=— oo — (1-t )dt
0t?2+1 2

02.07.07.0008.01

1 = 1
c::-f Iog(t+\/t2+1)dt
0

t2+1
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02.07.07.0009.01
= —Zfozlog(Zsin(t))dt
02.07.07.0010.01
szzj;zlog(Zcos(t))dt
02.07.07.0011.01
=- j; ZIog(tan(t))dZt
02.07.07.0012.01
C= fo 4_Iog(cot(t)) dt
02.07.07.0013.01

1tan~(t)
C= f dt
0 t

02.07.07.0014.01

C= f *sinh Y(sin(t) dt
0
02.07.07.0015.01
5.
C::f sinh ~(cos(t)) dt
0
02.07.07.0016.01
C= f ? csch™(esolt)) dit
0
02.07.07.0017.01

C= [ 2cschY(sec(t)) dt
0

02.07.07.0018.01
1 rIK(@®)

aJo vt

02.07.07.0019.01
1 1
c::-f K(t?) dt
2Jo

02.07.07.0020.01

1 1
C::fE(tz)clt——
0 2

Involving the direct function

02.07.07.0021.01

3 5t b
C=- Gl—dt+—log(2+\/§)
4 Jo sin(t) 8
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02.07.07.0022.01

1 It 7.3)
C=— | ats &
2 Jo sin(t) 4rn

02.07.07.0023.01
2

b/ 1 1
C::——f(t——)%c(nt)dt
4 Jo 2

02.07.07.0024.01
> teso(t) ps
c::f ——dt——log(2)
0 cos(t) + sin(t) 4

02.07.07.0025.01

> teso(t)
log(2) _
o cox(t) —sin(t)

02.07.07.0026.01

1 log(1-1t)
Iog(2)— —f d
Vit t+1)

02.07.07.0027.01

1 Iog(t+1)
C=— Iog(2)——f
\/—(t+1)

02.07.07.0028.01

1log(l - t)
Iog(2) f
t2+1

02.07.07.0029.01

o [og(t + 1) T
C::f ——dt-—1log(2)
1 t241 8

02.07.07.0030.01

 |og(t + 1) e
c::f ——dt-—log(2)
o t2+1 4

02.07.07.0031.01

log(]1- tl)
C=-— Iog(Z) f
t2+1

02.07.07.0032.01
T 1 log(t)
=5 |og(2)-2f —dt
° Vo-r
02.07.07.0033.01
1 rllog(t+ 1) T
C-- Ef ———dt+ log2)
*Vi-t
02.07.07.0034.01

1 rllog(l-t) b
C::——f—dt——log(Z)
2 Jo 2 4
1-t
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02.07.07.0035.01

1t 1 T
C= 4f Iog(t+ —)d’t— — log(2)
0 t*+1 t 4

02.07.07.0036.01

ﬂl 2)—-4 ! | ! d
= —log(2) - f 0[——t] t
4 9 0 t4+1 gt

02.07.07.0037.01

ot 1 Vg
C= 4f Iog(t+ —)dt— — log(2)
1th+1 t 4

02.07.07.0038.01

T ot 1
C=- Iog(2)—4f Iog(t— —)d’t
4 1+l t

02.07.07.0039.01

ol n
C=2 f log(cosh(t)) sech(2t) dt + 4_1 l0g(2)
0
02.07.07.0040.01
T n
C= —Zf log(sin(t)) dt — 5 log(2)
0
02.07.07.0041.01
1 % ) T
C= —f log(1+sin(t) dt+ — log(2)
2 Jo 4
02.07.07.0042.01
1 05 ) b
C=—-- f log(1-sin(t)) dt— —log(2)
2 Jo 4
02.07.07.0043.01
1 3 bis
C= —f log(1 + cos(t)) dt + — log(2)
2 Jo 4
02.07.07.0044.01
1 3 bis
C=—— f log(1 - cos(t)) dt — — log(2)
2Jo 4
02.07.07.0045.01
2 Ve
C=2 f *log(cos(t) + sin(t)) dt + Z log(2)
0
02.07.07.0046.01
z T
C=-2 f *log(cos(t) — sin(t)) dt — 2 log(2)
0
02.07.07.0047.01

C-== fglog(1+tan(t)) dt—% 00(2)
0
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02.07.07.0048.01
x i
= — log(2) - f log(1 — tan(t)) d't
8 0
02.07.07.0049.01
2

1 2 oo
C= —f tan(t)” dt+ — + — log(2)
0 16 4

02.07.07.0050.01

2 ctarly’ 7.3
C= —f dt+
n Jo t 4

02.07.07.0051.01

(-pmt i 1 1 -1 2k+1 Qk+ 17
= 4nf Iog,,[co:~‘,n(t)+sinn(t))d’t+7rlog(2)—nZ:(—l)k [1— ]Jrlog{ZCOS[—]+2] /ineN*t
2 0 o n 2n

Multiple integral representations

02.07.07.0052.01
1

1 1 1
C::—ff dxdy
4J0J0 VITX VIZy (x+y)

Continued fraction representations

02.07.10.0001.01

1/2
C == —
4
3+
4
1+
16
3+
16
1+
36
3+
36
1+
3+...
02.07.10.0002.01
1
C=1-

2 (3 + Kk((Z {%J)z 3k mw?)?)
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02.07.10.0003.01

02.07.10.0004.01

== — +

1+ 2K & (0K~ 1) ko D7 4 21+ (D9 kik+ D), 3)

Complex characteristics

Real part
02.07.19.0001.01
ReC)==C
Imaginary part
02.07.19.0002.01
Im(C)==0
Absolute value
02.07.19.0003.01
ICl=C
Argument
02.07.19.0004.01
arg(C)=0
Conjugate value
02.07.19.0005.01
C=C
Signum value

02.07.19.0006.01
sgn(C) ==

Differentiation
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Low-order differentiation

02.07.20.0001.01

Fractional integro-differentiation

02.07.20.0002.01

9°C z?C
02  T(-a)
Integration

Indefinite integration

02.07.21.0001.01

dez::Cz

02.07.21.0002.01
ZC
fz“’l Cdz= —
a

Integral transforms

Fourier exp transforms

02.07.22.0001.01

FilCl(@=CV2n 6(2)

Inverse Fourier exp transforms

02.07.22.0002.01

FlCl@=CV2r 62

Fourier cos transforms

02.07.22.0003.01

FaICl@) =C | g 52

Fourier sin transforms

02.07.22.0004.01

2 C
FslCl@ =, - —
nZ

Laplace transforms
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02.07.22.0005.01

C
L[Cl D)= —
z

Inverse Laplace transforms

02.07.22.0006.01
LCl(@=Cd®

Representations through more general functions

Through hypergeometric functions

Involving ,Fq

02.07.26.0001.01
11 3 3 )

C=3F)|—-, -1 -, = -1
: 2(2 2’722
Through Meijer G

Classical cases
02.07.26.0002.01

1 1
720
1 1

T2 T2

1
C==-G1
4 3,3[

02.07.26.0009.01

1
C=CGgiz| 0)+C G}é(z 1 0)

Through other functions

02.07.26.0003.01

=3t

02.07.26.0004.01
1 1
=~of-12.]
4 2

02.07.26.0005.01

b 22+ " 1og2) L_(l—i) 5in?
= —lof + —log(2) +iLi -
g 0@t glos A2 9

02.07.26.0006.01

JTI 5 u‘(L_(l—u‘) L_[l+i))
—-509()+E I2 > —-Lip >

02.07.26.0007.01

-5l 3)-43)
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11

02.07.26.0008.01

oo 1
C= — — — log(Glaisher) + 477{(1'0)[—1, —)
24 2 4

Inequalities

02.07.29.0001.01

9
—<C«<1
10

History

—E. Catalan (1865, 1883)
—M. Leclert (1865)
—M. Bresse (1867)
—J. W. L. Glaisher (1877)
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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.

© 2001-2008, Wolfram Research, Inc.



