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Notations

Traditional name

Catalan number

Traditional notation

G,

Mathematica StandardForm notation

Cat al anNunber [z]

Primary definition

06.41.02.0001.01
22z F(z + %)

C,=——
Vr T(z+2)

Specific values

Specialized values

06.41.03.0001.01
Cnhn=0/neZAn>1

06.41.03.0002.01

2n n
Ch= ﬂ(zk—l)/;neN
n+D! 7
06.41.03.0003.01
D" (-2n),
n=——"——/neN
(n+ 1!
06.41.03.0004.01
23n+3 n!
C i =—/ineN
>

122k -1)

06.41.03.0005.01
C :1=&/;neN

2
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Values at fixed points

06.41.03.0006.01
C.1p=0

06.41.03.0007.01

019:60

2

06.41.03.0008.01
Co=0

06.41.03.0009.01

C17=O‘2)

2

06.41.03.0010.01
C,g = O

06.41.03.0011.01

C15=°‘b

06.41.03.0012.01
C,=0

06.41.03.0013.01
C 13 = 0~O
2

06.41.03.0014.01
Ce=0

06.41.03.0015.01
Cu=%&
2

06.41.03.0016.01
C_5 = 0

06.41.03.0017.01

Co=%
2

06.41.03.0018.01

C,4=0
06.41.03.0019.01
C 7 = OE)
T2
06.41.03.0020.01
C3=0
06.41.03.0021.01
C 5 = O~O
T2
06.41.03.0022.01
C,=0

06.41.03.0023.01

C:=%
2
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06.41.03.0024.01

c 1
-1 — 2
06.41.03.0025.01
C 1 = 3
2
06.41.03.0026.01
Co=1
06.41.03.0027.01
8
Ci=—
2 3n
06.41.03.0028.01
Cl = 1
06.41.03.0029.01
64
Ci= —
2 157
06.41.03.0030.01
C,=2
06.41.03.0031.01
1024
C5 =
2 1057
06.41.03.0032.01
C3=5
06.41.03.0033.01
8192
C7 =
2 3157
06.41.03.0034.01
C,=14
06.41.03.0035.01
262144
9 =
2 3465~r
06.41.03.0036.01
Cs =42
06.41.03.0037.01
2097152
5 90097
06.41.03.0038.01
Ce =132
06.41.03.0039.01
33554432
B= """
2 450451

06.41.03.0040.01
C; = 429
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06.41.03.0041.01
268435456

15 -
2 1093957

06.41.03.0042.01
Cg = 1430

06.41.03.0043.01
17179869184

C 17 -
2 20785057

06.41.03.0044.01
Cy = 4862

06.41.03.0045.01
137438953472

19
2z 4849845

06.41.03.0046.01
Cio = 16796

Values at infinities

06.41.03.0047.01

Cop =

06.41.03.0048.01
C.w=¢

06.41.03.0049.01

06.41.03.0050.01
C—E' 0 — 0

06.41.03.0051.01
C.,=¢

()

General characteristics

Domain and analyticity

C, isan analytical function of zwhich is defined over the whole complex z-plane with the exception of countably
many pointsz=-k-1/2/; keN.

06.41.04.0001.01
z—C,.:C—C

Symmetries and periodicities

Mirror symmetry

06.41.04.0002.01

Periodicity
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No periodicity

Poles and essential singularities

The function C; has an infinite set of singular points:
(_1)k 2—2k—1
Vr KI@E2-k
b) z== o isthe point of convergence of poles, which is an essential singular point.

a) z==-k-1/2/; ke N are the simple poles with residues

06.41.04.0003.01
Sing (Cy) = {{{—k— % 1} ke N}, (&, oo}}
06.41.04.0004.01
(—1k2-2k-1

1
res,(C,) (—k— —) =———/ikeN
2/ K r(g —k)

Branch points

The function C, does not have branch points.

06.41.04.0005.01
BPZ(CZ) ={}

Branch cuts

The function C, does not have branch cuts.

06.41.04.0006.01
BCZ(CZ) ={}

Series representations

Generalized power series

Expansionsat z==0

06.41.06.0001.01
7T2 772
C, 1-z+[1+ E]zz-[zg(sn 5 + 1]z3+ ] (Z>0)
06.41.06.0002.01

7T2 7'(2
Czocl—z+[1+€]zz—[2{(3)+€+1]z3+0(z4)
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06.41.06.0003.01
o k (_ )r .
55 ena, Y (12
k=0 j=0

r<k>(2)

.

|09 )
Abe=——A

—\dc= Zanbk— Apio=1\piu== Z( K-+ J Me+m) G Py /\keN/\|2|<—

06.41.06.0004.01
C,c1+0(2
Expansionsat z==7, /; Zp# -n—-1/2

06.41.06.0005.01
1
C;x Cy [1 + (Iog(4) —Y(Zp+2)+ w(zo + 5)) (z—29) +

2 1

1 1
5 [(|09(4) —Y(Z+2) + W(ZO + 5)) -y Pz +2)+ l/’(l)(zo + )] (Z-2)* + ] fi@-20) \ -2~ 5 &N

06.41.06.0006.01
1
C,x Cyy [1 + (Iog(4) —Y(Zp+2)+ (//(zo + 5)) (z—29) +

2

1 1 1 1
E&mm@—Ma+a+%a+5D-ﬂ%W4+a+¢%a+5Ha—aﬁ+da—aﬁ)ﬂ—a—gem

06.41.06.0007.01

i (= l)r( ) ® 1 K

2% J r {2+ ) log'(4) Iz +2)

C,= (G+Dde prjZ-2)% f;ag= ——- [\ b= = ——
vV I(Zg+2) kzsﬁjzo JZ : k! /\ k! /\ k!

K
di = Zan by-n /\ Pio = 1/\ Pjk =
n=0

06.41.06.0008.01

Z(]m+m K) Cm Pjk-m /\keN/\ zo——er;N

[(Zo+2)k 4

1
Cr o Cpy (1+0(z-20)) /s _ZO_£$N

Expansionsat z=-n-1/2
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06.41.06.0009.01

(—1n 2721 (log(4) - lp(g - n) +y(n+ 1)) (L1 2-2nt
Crx + +
V?F(;—n)n! ﬁr(g—n)n!(n+z+%)
(-pngn-t 5 3 ¥ 3
———|3log (4)+ﬂ2+31//(——n) —Gw(——n)(log(4)+1//(n+l))+
3\/7F(g—n)n! 2 2

3 1
3¢ (n+ 1) (log(16) + y(n + 1)) — 31//“)[5 - n) -3yD(n+ 1)] (n +z+ 5) +

3

(-pngn-1 5 3 3
log>(4) + 72 log(4) — 3((//(1)(5 - n) +yP(n+ 1)) log(4) — ¢(§ - n) +yn+1)°%+

3\/;I“(g—n)n!

3\ 3
log(64) y(n + 1)? + aw(i - n) (log(4) +y(n+ 1)) + y(n+1) (3 log®(4) + 72 — 3¢<1)(5 - n) -3yPn+ 1)) -

5 3

‘”(5 ) ”) (3Iogz(4) + 72+ 3y(n+ 1) (log(16) + y(n + 1) - 3‘”(1)[5 B ") -3ySms 1)] B
3 1y2 !

¢<2>(5 —n)+w(2>(n+1)][n+z+ 5) +o (Z—> —-n- E)AnEN

06.41.06.0010.01

. v (y) .

( 1)n2 2n-1 1 .
Cz—eo\/_(iwZ+ )Z(k+1)z pr,k[n+z+£) /i
Kik (14 (-D)F) (—1)K Iog 4) F(k)(--n) (~DKT®(n + 1)
ak= 2kt D! /\ k= —""—"— /\Ck /\ k——/\

&= ZZZ%vbv-.qdk- /\Pjo—l/\plk——Z( K+ jm-+m) em pjm /\keN/\ne(1+O(n+z+ ;))

u=0v=0 i=0

06.41.06.0011.01
(_1)n 2—2r‘|—l 1

C, o (1+O(n+z+—))/;neN
\/FF(g—n)n!(n+z+%) 2

Asymptotic series expansions

06.41.06.0012.01
-2
4 e 8x

Vr x3?

06.41.06.0013.01

222 L 9 145 1155 36939 295911 4735445
-—+ - + - + -
V7 22 8z 12872 10247 327687 2621447 41943047

37844235 2421696563 19402289907 1 1
O[—))/ ‘arg(z+ —) < ﬂ/\ (IZ » o)
#10

Cy x /i (X = o0)

C,x

+ - +
335544327 21474836487 17179869184 7°
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06.41.06.0014.01
22z« (k3 (41 1

o (—) BE( 2)(—) 7~/ ‘arg(z+ —) < ﬂ/\ (12 > )
Vi B2 k! \2/k 2 2

06.41.06.0015.01
2Ztan(rz) &, (-1)K (3]
oC
Vi ~2¥ico K

06.41.06.0016.01

G,

Ol 1
B(k 2)(5)2“‘ /s ag(2) =7r/\z+ > $Z/\(|z| - ©0)

2k

Z

alg(z)+7rJ

1 [23/2tan(ﬂz)]l7
v 22

06.41.06.0017.01

o ool ot

G,

© (—1k (3 (31 1
222 (_) B 2 (_) —k C—— N+ - o0
Zk:O A1) g AR

(-2%

<z \ (2~ )

Product representations

06.41.08.0001.01
z-1

2
C,= 4Kk +2
(Z+l)!l_[( +2

k=1

06.41.08.0002.01

1
227+1 Ly (2+2) (z+2) & (1 + l)ZJrZ (E + 1) e k 1
C,= [y =z— =N
Vi 2z+1) k1 221 g 2

Generating functions

06.41.11.0001.01
[[t”] 1-v1-4t
n == _—

)/;neN
2t

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

06.41.16.0001.01
tan(r 2)

7 az(1-2)c,

06.41.16.0002.01
22z+1

1= ——GC;
z+2
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06.41.16.0003.01
2n 1
2 (z+ 2)

Chiz= —ncz/;nez
(z+2),

06.41.16.0004.01
c z+1
T o0z-1)

06.41.16.0005.01

2720 (-z- 1),
Con=—7—"—C/inez

1
(3-7,
Products, sums, and powers of the direct function

Products of the direct function

06.41.16.0006.01

tan(r 2)
C,C,=——
nz (1 - 22)
06.41.16.0007.01
2(1-22tan(r2)
C.C,=

n(z-2)(z-1)z(@z+1

06.41.16.0008.01
47" (z+ 1), tan(r 2
C,Ch.=- ineZ
n(z+1) (z+ %)
n

06.41.16.0009.01

C 12k+2z+1
i =2[|[——nez

C, o K+z+2

06.41.16.0010.01

C,. nl o k—z-1
" =2‘”ﬂ—/; nenNt
C, ho2k-2z+1
Identities

Recurrence identities

Consecutive neighbors

06.41.17.0001.01
c 2(2z-1)
Tz 7t
06.41.17.0002.01
Z+2
C,=—C
2(2z+1)

z+1

Distant neighbors
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06.41.17.0003.01

(z+2),
C,= 71&“2/; nez
2
2 n(z+ E)n
06.41.17.0004.01
2 1
2(3-9,
C,=—C,n/ine”Z
(_Z_ 1)n

Differentiation

Low-order differentiation

06.41.20.0001.01

0C, 1
— =G, (Iog(4) —Y(z+2)+ w[z+ —))
0z 2

06.41.20.0002.01
FC C (I 4 2 ( 1))
_— (0] — zZ Z+ —
P 2| 1109(4) —y¥(z+2) + Y|z + >

2

1
-y Pz+2)+ w(l)(z+ E)]

Summation

Infinite summation

06.41.23.0001.01

& 1-v1-4z 1
D= ——— A<~
2z 4

Representations through equivalent functions

With related functions
06.41.27.0001.01
1 2z
c= (%)
z+1\ Z
06.41.27.0002.01
22!
T z+12!

06.41.27.0003.01
1

1 1 1.,
= 22—Z cos(27rz)+Z 12 sin“(r 2) (22_ 1)!!
(z+ 1!

C

06.41.27.0004.01
rez+1

C,=—
[(z+1)T(z+2)
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06.41.27.0005.01
(z+1),

C,=
I'z+2)

06.41.27.0006.01
1

c,=—— ——
z(z+1)B(z, z+ 1)

Zeros
06.41.30.0001.01
C,=0/zeZNz< -2
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