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1+2+22%2+523+142%+422%+1322%+ X
429z’ + 1430 z° + 4862 z° + 16 796 z'° . 58 786 21 .
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Series[f[z], {z, 0, 14}]
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1+2+222+523+142%+422%+1322%+
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208012 z*%? + 742900 23 + 2674440 2** s 0[2]*°
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1+2+22%2+52%+142%+422°%+1322°%+
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455]:= )
Series[f[z], {z, 0, 14}]
— 3
o 1+z+222+523+14z4+42zs+13226+
429z’ + 1430 2% + 4862 2° + 16 796 z'° . 58 786 2!
208012 z*? + 742900 23 + 2674440 2** s 0[2]*°
Simplify SeriesCoefficient[£f[z] // Apart, {z, 0, n}],
{n > |
457)= [ (--1)“21'2"Binomial[%, 1+n] n>-1 |
!
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455];:=
Series[£f[z], {z, 0, 14}]
| 1+z+222+523+14z4+4225+13225+
429z’ + 1430 2% + 4862 2° + 16 796 2z!° . 58 786 z'!
208012 z*%2 + 742900 23 + 2674440 2** . 0[2]*°
458].= 1
Simplify[SeriesCoefficient[f[z] // Apart, {z, 0, n}], |
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455].= 1
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n>-1] // FunctionExpand
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Series[f[z], {z, 0, 14}]
W8F | 1,2+222+52%+142%+422%+1322°.
429 z” + 1430 2% + 4862 2° + 16 796 2'° . 58 786 21! .
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460]:=
Aln_] =
Simplify[SeriesCoefficient[f[z] // Apart, {z, 0, n}],
n>-1] // FunctionExpand
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Gama[% -n| Gamma[2 + n]
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100108 Catalan numbers: C(n) = bimmiﬂ(Zn.nﬁn-!-l) = (2n)!/(n!(n+1)!). Also called Segner numbers. +20
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1, 1, 2, 5, 14, 42, 132, 429, 1430, 4862, 16796, 58786, 208012, 742900, 2674440,

9694845, 35357670, 129644790, 477638700, 1767263190, 6564120420, 24466267020,

91482563640, 343059613650, 1289904147324 (list; graph; listen; history; internal format)
OFFSET 0,3

COMMENTS The solution to Schroeder's first problem. A very large number of
combinatorial interpretations are known - see references, esp. Stanley,
Enumerative Combinatorics, Volume 2.

Number of ways to insert n pairs of parentheses in a word of n+l latgag&_ﬁs
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OFFSET 0,3
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n>-1] // FunctionExpand

{460]= (-1)n 220 ./

G_ama_[é -n] Gamma[2 +n]

'461122

A /e Range [0, 10]

g {1, 1, 2,5, 14, 42, 132, 429, 1430, 4862, 16796}

I T | I |

(2n) 1/ (n! (n+1)1) *
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Simplify[SeriesCoefficient[f[z] // Apart, {z, 0, n}],
n>-1] // FunctionExpand

{460]= (-1)n 220 ./

Gama[-; -n| Gamma[2 + n]

461]:=

A /e Range [0, 10]

| _ 3
%= 1,1, 2,5, 14, 42, 132, 429, 1430, 4862, 16796}

A[n]
(2n)!1/(n! (n+1)1)

// Simplify/#, (n ¢
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n>-1] // FunctionExpand
{460])= (-1)R 220 ./;x
Gamma[% -n| Gamma(2 + n]
461]:=
A /e Range [0, 10]
We= 1,1, 2, 5, 14, 42, 132, 429, 1430, 7862, 16796) |
e s // Simplify([=, { Integer}] &
Y neln
(2n) !/ (n! (n+1)1) !
Element::bset : E
The second argument Integer of Element should be one of: Primes,
Integers, Rationals, Algebraics, Reals, Complexes, or Booleans. =
[4621%=11040002 (-4)®+/mrn! (1+n)! S
72n)  Cammal ! - n| cammari?2 . nl
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n>-1] // FunctionExpand

——

[460)= (-1)n 228 \/x

Gama[i-n]Gama[2+n] |

461]:= :
A /@ Range [0, 10] i

i 3
i (1,1, 2,5, 14, 42, 132, 429, 1430, 4862, 16796} Jl
463].= A[n] |
// Billplii #, {n € Integers}] & |

(2n) 1/ (n! (n+1)1) Yi#, { tegers}) |

!

1463)= (-4)®+/mr n! (1+n)! |

(2n) ! Gama[% -n| Gamma[2 + n]
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n>-1] // FunctionExpand

—

1)n 221: \"'7[

-n] Gamma|[2 + n]

{460]= (

LS B

Gamma |

461]:=

A /e Range [0, 10]

[461]: {lr 1, 2: 5r 14; 42; 132! 429' 1430' 4862' 16 796}
g — // FullSimplify[#, {n € Integers}] &
#, {(neln ers
(2n) !/ (n! (n+1)1) o
1464)=

1
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soogle [ arxiv S spires Dm %] bootstrap Qm Mign Mgm-n _églunn Emm

a@alan numbers yegner numbers.
(‘anerlyMMS'DMST?)

1, 1, 2, 5, 14, 42, 132, 429, 1430, 4862, 16796, 58786, 208012, 742900, 2674440,

9694845, 35357670, 129644790, 477638700, 1767263190, 6564120420, 24466267020,

91482563640, 343059613650, 1289904147324 (list; graph; listen; history; internal format)

OFFSET 0,3

COMMENTS The solution to Schroeder's first problem. A very large number of
combinatorial interpretations are known - see references, esp. Stanley,
Enumerative Combinatorics, Volume 2.
Number of ways to insert n pairs of parentheses in a word of n+l letters.
l2.g. for n=3 there are 5 ways: ((ab)(cd)), (((ab)e)d), ((a(bc))d),
(a((bc)d)), (a(b(ed))).
Consider all the binomial(2n,n) paths on squared paper that (i) start at
(0, 0), (ii) end at (2n, 0) and (i1ii) at each step, either make a (+1,+1)
step or a (+1,-1) step. Then the number of such paths which never go
never below the x-axis (Dyck paths) is C(n) [Chung-Feller]
a(n) is the number of ordered rooted trees with n nodes, not including the
root. See the Conway-Guy reference where these rooted ordered trees are
called plane bushes. See also the Bergeron et al. reference, Example 4,
p. 167. W. Lang Aug 07 2007.
Shifts one place left when convolved with itself.
For n >= 1 a(n) is also the number of rooted bicolored unicellular maps of
genus 0 on n edges. - Ahmed Fares (ahmedfares(AT)my-deja.com), Aug 15
2001
Ways of joining 2n points on a circle to form n nonintersecting chords. (If
Pirsa: 11040002 no such restriction imposed, then ways of forming n chords is givesn,.hyis

(2n-1)1i=(2n)!/ni2"n=A001147(n).)
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3> C | O oeis.org/search?q=1%2C1%2C2%2C5%2C14&sort=&language=eng... 77 | il & &2 Q &

oogle [Barxiv S spires Dlnm Iﬂmap .nﬂu:hwl Illlgn Mgmn _égduun Eou-rmm

_atalan num | | 3 *( cEner numbers.

(Formerly M 1459 ms‘m 1918

1, 1, 2, 5, 14, 42, 132, 429, 1430, 4862, 16796, 58786, 208012, 742900, 2674440,
9694845, 35357670, 129644790, 477638700, 1767263190, 6564120420, 24466267020,

91482563640, 343059613650, 1289904147324 (list; graph; listen; history; internal format)
OFFSET 0,3

COMMENTS The solution to Schroeder's first problem. A very large number of

combinatorial interpretations are known - see references, esp. Stanley,
Enumerative Combinatorics, Volume 2.

]ru-h-r of ways to insert n pairs of parentheses in a word of n+l letters.
E.g. for n=3 there are 5 ways: ((ab)(ecd)), (((ab)e)d), ((a(bc))d),
(a((bc)d)), (a(b(ed))).

Consider all the binomial(2n,n) paths on squared paper that (i) start at
(0, 0), (ii) end at (2n, 0) and (iii) at each step, either make a (+1,+1)
step or a (+1,-1) step. Then the number of such paths which never go
never below the x-axis (Dyck paths) is C(n) [Chung-Feller]

a(n) is the number of ordered rooted trees with n nodes, not including the
root. See the Conway-GCuy reference where these rooted ordered trees are
called plane bushes. See also the Bergeron et al. reference, Example 4,
p. 167. W. Lang Aug 07 2007.

Shifts one place left when convolved with itself.

For n > 1 a(n) is also the number of rooted bicolored unicellular maps of
genus 0 on n edges. - Ahmed Fares (ahmedfares(AT)my-deja.com), Aug 15
2001

Ways of joining 2n points on a circle to form n nonintersecting chords. (If

Pirsa: 11040002 no such restriction imposed, then ways of forming n chords is gives,.bhys

(2n-1)!!=(2n)!/ni2"n=A001147(n).)
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soogle !:indv !Esmhes []hupht Iﬂﬂhnuuuup ‘tnuﬂuﬂhul Ilﬂqut Ihdgn-u 4gguuuuu Ei(!turiuinuﬂ

CENCT NUMDCTS.

1918

('FomdyMMSN'I)Sm
1, 1, 2, 5, 14, 42, 132, 429, 1430, 4862, 16796, 58786, 208012, 742900, 2674440,
9694845, 35357670, 129644790, 477638700, 1767263190, 6564120420, 24466267020,
91482563640, 343059613650, 1289904147324 (list; graph; listen; history; internal format)
OFFSET 0,3

COMMENTS The solution to Schroeder's first problem. A very large number of
combinatorial interpretations are known - see references, esp. Stanley,
Enumerative Combinatorics, Volume 2.

P&ﬁmhiﬂnmﬁﬂmnlm#n+l letters.
E.g. for n=3 there are 5 ways: ((ab)(ed)), (((ab)e)d), ((a(bc))d),
(a((bc)d)), (a(b(ed))).

Consider all the binomial(2n,n) paths on squared paper that (i) start at
(0, 0), (ii) end at (2n, 0) and (i1iii) at each step, either make a (+1,+1)
step or a (+1,-1) step. Then the number of such paths which never go
never below the x-axis (Dyck paths) is C(n) [Chung-Feller]

a(n) is the number of ordered rooted trees with n nodes, not including the
root. See the Conway-GCuy reference where these rooted ordered trees are
called plane bushes. See also the Bergeron et al. reference, Example 4,
p. 167. W. Lang Aug 07 2007.

Shifts one place left when convolved with itself.

For n >= 1 a(n) is also the number of rooted bicolored unicellular maps of
genus 0 on n edges. - Ahmed Fares (ahmedfares(AT)my-deja.com), Aug 15

2001
Ways of joining 2n points on a circle to form n nonintersecting chords. (If
Pirsa: 11040002 no such restriction imposed, then ways of forming n chords is gives,.hys

(2n-1)!!=(2n)!/ni2*n=A001147(n).)
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n>-1] // FunctionExpand

|
J
|

{460]= | (-1)2 242 ./
Ganma[—zlf -n| Gamma(2 + n]

461]:=

A /e Range [0, 10]

| ) i
W= 1,1, 2, 5, 14, 42, 132, 429, 1430, 4862, 16796)

| W

464].= A[n]
(2n) 1¥ (a1 (n+1)1)

1464]= 3
(464)= 3

// FullSimplify[#, {n € Integers}] &

W —
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1,1, 2, 5, 14, 42, 132, 429, 1430, 4862, 16 796)
464):= Aln] // FullSimplify([#, {ne In }]
=z ne ers &
(2m) 1/ (at (m+1) 1) o -
{464]=

1

(2n) 1/ (nt! (n+1)1)

Pirsa: 11040002

Page 114/145

___Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
o

-

|
3
|
|
J

INN'T . | N—— |




_ Mathematica File Edit Insert _Format_Cell _Graphics _Evaluation _Palettes Window _Help
£y [

{1,1, 2,5, 14, 42, 132, 429, 1430, 4862, 16796}

464):= A(n]
(Z2n) !/ (n! (n+1)1!)

S—. |

// FullSimplify[#, {n € Integers}] &

{464)=
[464] 1

(2n) 1/ (n! (n+1)1)
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A[n]
(2n) !/ (n! (n+1)1!)

// FullSimplify[#, {n € Integers}] &

1

()

S‘III[ (n! (n+1)1)

, {n, 0, @}]

2 BesselI|1l, /2 |
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Sum|
(n! (n+1)1)
465~ = 2BesselI|1l, /x|
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