Full ToPrimitives from Pensieve/2009-12:

PrimtivesToFull [p_List] := Mdule]
{Ip, x, ser},
Ip = Length[p];
ser = Nornmal [Series]
Product [(1-x"i)"(-p[[i11), {i, Ip}],
{x, 0, Ip}
11
Tabl e[Coefficient [ser, x, i], {i, O, Ip}]
1;
Full ToPrimtives[{1}] = {};

Ful |l ToPrimtives[{1l, mid__ , last_3}] := Mdul e[{prev},
prev = Ful | ToPrimtives[{l, md}];
Append [
prev,
| ast - Last [PrimtivesToFull [Append[prev, 0]1]]
1
1

Ful |l ToPrimtives[Table[2”k, {k, 0, 10}]]
(2,1, 2, 3, 6, 9, 18, 30, 56, 99}

B {21,23,6,9,18,30,56,99}
{2, 1, 2, 3, 6, 9, 18, 30, 56, 99}

Input:

- {2, 1, 2, 3, 6, 9, 18, 30, 56, 99}

{2,1,2,3,6,9, 18, 30, 56, 99}

Plot:

ListLinePlot [{2, 1, 2, 3, 6, 9, 18, 30, 56, 993},
Mesh -> All, Filling -> Axis, AxesOrigin -> {1, 0}]

100
80+
60
40

20+

0

I na—linear nlnt-
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ListLogPlot [{2, 1, 2, 3, 6, 9, 18, 30, 56, 99},
Joined -> True, Mesh -> All, Filling -> AXis]

100 |
50
20
10+

Number line:

Length of data:

Length[{2, 1, 2, 3, 6, 9, 18, 30, 56, 99}]

=] 10

Total:

Total [{2, 1, 2, 3, 6, 9, 18, 30, 56, 99}]

2+1+2+3+6+9+18+30+56+99 = 226

Histogram:

H stogram[{2, 1, 2, 3, 6, 9, 18, 30, 56, 99}]

O R, N WHUT O N
T

Statistics:

mean 22.6
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median 7.5

sample standard deviation = 31.95

Successive ratios:

N[Rest [{2, 1, 2, 3, 6, 9, 18, 30, 56, 99}]/
Most [{2, 1, 2, 3, 6, 9, 18, 30, 56, 99}1]

1
5, 2,15,2,15, 2, 1.66667, 1.86667, 1.76786

Diophantine relations:

2+1+2+3+6-9-18-30-56+99=0

2+1+2-3-6+9-18-30-56+99=0

{2, 1, 2, 3, 6, 9, 18, 30, 56, 99}

I nport ["http: //0eis.org/search?q=2,1, 2,3, 6,9, 18, 30, 56, 99" ]

I ogin
This site is supported by donations to The OEI'S Foundati on
H nts
(Greetings from The On-Li ne Encycl opedi a of |nteger

Sequences !) Search: seq:2,1,2,3,6,9, 18, 30, 56, 99
Di splaying 1-1 of 1 result found. page 1

Sort: relevance | references | nunber

A001037 Nurber of degree-n irreduci bl e polynom als over GF(2); nunber

of n-bead necklaces with beads of 2 colors when turning over is not allowed
and with primtive period n; nunber of binary Lyndon words of |ength n.
(Formerly MD116 NO046) +20
67
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i, 2,1,2,3,6, 9, 18, 30, 56, 99, 186, 335,
630, 1161, 2182, 4080, 7710, 14532, 27594, 52377, 99858, 190557,
364722, 698870, 1342176, 2580795, 4971008, 9586395, 18512790,
35790267, 69273666, 134215680, 260300986, 505286415, 981706806
(list ; graph ; listen ; history ; internal format )

OFFSET
0,2
COMMVENTS
Al so di nensions of free Lie algebras -
see AD59966 , which is essentially the same sequence.
Thi s sequence al so represents the nunber N of cycles of length L
in a digraph under x72 seen nodulo a Mersenne prine M. q=2"qg-1
Thi s nunber does not depend on q and L is any divisor of g-1
See Theorem 5 and Corollary 3 of the Shallit and Vasi ga paper
N=sum(eul er phi (d) /order (d,2)) where d is a divisor of 2"(g-1)-1 such
that order (d,2)=L. - Tony Reix (Tony. Rei x (AT)| aposte. net), Nov 17 2005
Except for a(0) = 1, Bau-Sen Du's [1985/2007] Table 1, p. 6, has
this sequence as the 7th (rightnost) colum. O her colums of
the table include (but are not identified as) A006206 - A006208
- Jonat han Vos Post (jvospost3 (AT)gnail.com), Jun 18 2007
"Nunber of binary Lyndon words" neans: nunber of binary strings inequival ent
nmodul o rotation (cyclic pernutation) of the digits and not having a
period smaller than n. This provides a link to A103314 , since these
strings correspond to the inequival ent zero-sum subsets of U m (m-th
roots of unity) obtained by taking the union of Un (njm with O or nore
Ud (n | d, d | m nultiplied by some power of exp(i 2pi /n) to make them
mutual ly disjoint. (But not all zero-sum subsets of U mare of that
form) - M F. Hasler (Maximlian.Hasler (AT)gmail.com), Jan 14 2007
Contribution from Mathil de Noual (mathil de. noual (AT)ens-lyon.fr),
Feb 25 2009: (Start)
Al so the nunber of dynamical cycles of period
n of a threshol d Bool ean autonata
network which is a quasi -minimal positive circuit of size a
multiple of n and which is updated in parallel. (End)
Contribution fromPietro Majer (majer (AT)dmunipi.it), Sep 22 2009: (Start)
Al so, the nunber of periodic points with (mnimal) period nin the iteration

of the tent map f (x): =2min{x,1-x} on the unit interval. (End)
REFERENCES
E. R Berlekanp, Al gebraic Coding Theory, McGaw-HIl, Ny, 1968, p. 84.

E. L. Blanton, Jr., S. P. Hurd and J. S
McCranie. On the digraph defined by squaring nod m when
m has primtive roots. Congr. Numer. 82 (1991), 167-177

E. L. Blanton, Jr., S. P. Hurd and J. S. MCranie. On a digraph
defined by squaring nodulo n. Fibonacci Quart. 30 (1992), 322-333.

R Church, Tables of irreducible polynomals for the first
four prime noduli, Annals Math., 36 (1935), 198-209.

J. Denpbngeot, M Noual and S. Sene, On the number of attractors of positive
and negative threshol d Bool ean automata circuits", preprint 2009
[From Mat hi | de Noual (nathil de.noual (AT)ens-lyon.fr), Feb 25 2009]
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P. J. Freyd and A Scedrov, Categories, Allegories,
Nort h-Hol | and, Amsterdam 1990. See 1.925.
E. N Glbert and J. R ordan, Symmetry types of periodic
sequences, lllinois J. Math., 5 (1961), 657-665.
M A Harrison, On the classification of Bool ean functions by the genera
linear and affine groups, J. Soc. Indust. Appl. Math. 12 (1964) 285-299.
J. C Lagarias, The set of rational cycles for the
3x+1 problem Acta Arith. 56 (1990), 33-53.
M Lot haire, Conbinatorics on Wrds, Addison-Wesley, Reading, M\ 1983, p. 79.
G Mel ancon, Factorizing infinite words using Mple,
Mapl eTech journal, vol. 4, no. 1, 1997, pp. 34-42, esp. p. 36.
M R Nester, (1999). Mthenatical investigations of some plant interaction
desi gns. PhD Thesis. University of Queensland, Brisbane, Australia.
Ceorge Petrides and Johannes Mykkeltveit, On the Cassification of Periodic
Bi nary Sequences into Nonlinear Conplexity C asses, in Sequences and
Their Applications SETA 2006, Lecture Notes in Conputer Science, Volune
4086/2006, Springer-Verlag. [From N J. A Sloane, Jul 09 2009]
N. J. A Sloane, A Handbook of |nteger Sequences,
Academi ¢ Press, 1973 (includes this sequence).
N. J. A Sloane and Sinon Plouffe, The Encycl opedia of Integer
Sequences, Academi c Press, 1995 (includes this sequence).
Troy Vasiga and Jeffrey Shallit, On the iteration of certain quadratic nmaps over
GF(p), Discrete Mathematics, Volune 277, Issues 1-3, 2004, pages 219-240.
G Viennot, Algebres de Lie Libres et Mnoides Libres,
Lecture Notes in Mathematics 691, Springer verlag 1978.
LI NKS
T. D. Noe, Table of n, a(n) for n = 0..200
Joerg Arndt, Fxtbook
P. J. Caneron, Sequences realized by oligonorphic
permutation groups , J. Integ. Segs. Vol. 3 (2000), #00.1.5.
Bau-Sen Du, The M nimal Nunber of Periodic Obits of Periods
Guar anteed in Sharkovskii's Theorem . Bull. Austral. Math.
Soc. 31(1985), 89-103. Corrigendum 32 (1985), 159
R J. Mathar, Hardy-Littlewood constants enbedded into infinite
products over all positive integers , sequence gamma_{2,j }"(T).
H Meyn and W G "otz, Self-reciprocal polynomals over finite fields
Y. Puri and T. Ward, Arithnetic and growth of
periodic orbits , J. Integer Segs., Vol. 4 (2001), #01.2.1.
F. Ruskey, Necklaces, Lyndon words, De Bruijn sequences, etc.
F. Ruskey, Primtive and Irreducible Polynom als
Eric Weisstein's Wrld of Mathematics, |rreducible Polynom a
Eric Weisstein's Wrld of Mathematics, Lyndon Word
W ki pedi a, Lyndon word
I ndex entries for sequences related to Lyndon words
I ndex entries for "core" sequences
FORMULA
amn) = (1/n) sum { d divides n } mu(n/d) 2°d.
A000031 (n) = sum { d divides n }
A001037 (d); 2"n = sum { d divides n } d+« A001037 (d).
Gf.: 1 - Sum {n>=1} noebius(n)xlog(l - 2«x"n)/n, where noebius(n)=
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A008683 (n). [From Paul D. Hanna (paul dhanna (AT)juno.com), Cct 13 2010]
EXAMPLE
Bi nary strings (Lyndon words): a(0) = 1 = #{ "" 1},
a(l)y =2 =a{"0", "1" 3}, a(2) =1 = g{ "01" 3}, a(3) = 2 = #{
"o0o01", "O011" }, a(4) = 3 = #{ "0001", "O0011", "O0111" }, a(5)
6 = #{ "00001", "oO0OO11", "O0O101", "OO111", "O01011", "O01111" }
MAPLE
wi t h (num heory): A001037 := proc(n) local a, d
if n =0 then RETURN(1); else a := 0: for d in divisors(n)
do a : = a+nmobius(n/d)«2”d; od: RETURN(a/n); fi; end;
MATHEMATI CA
Tabl e[ Apply[ Plus, MebiusMi[ n
/ Divisors[n] ]x2"Divisors[n] ]/n, {n, 1, 32} ]
PROG
(PARI') a(n)=if (n<1, n==0, sundiv(n, d, noebius(d)*2"(n/d))/n)
(PARI' ) {a(n)=pol coeff (1-sum(k=1, n, noebius (k) /k«l og (1-2+*x "k+x+O(Xx"n))),
n)} [From Paul D. Hanna (paul dhanna (AT)juno.com), Cct 13 2010]
CROSSREFS
See A058943 and A102569 for initia
ternms. See al so A058947 , A011260 , A059966
I rreduci bl e over G-(2), G-(3), G-(4), G-(5), GF(7): A058943 , A058944 ,
A058948 , A058945 , A058946 . Primtive irreducible over G-(2), G-(3),
G-(4), G-(5), GF(7): A058947 , A058949 , A058952 , A058950 , A058951
Cf. A000031 (n-bead neckl aces but nay have period dividing n), A014580
A046211 , A046209 . Equal s A000048 + A051841 . Al so equals A027375 (n)/n
Eul er transformis A000079
Cf. A006206 - A006208 , A038063 , A060477
Cf. A103314 ; A059966 (n)= A060477 (n)= A001037 (n) for all n>1

KEYWORD

nonn , core , easy , hice
AUTHOR

N. J. A Sloane (njas (AT)research.att.com).
EXTENSI ONS

Repl ace arXiv URL by non-cached version - R
J. Mathar (mathar (AT)strw. | eidenuniv.nl), COct 23 2009

page 1

Search conpl eted in 0.240 seconds

Lookup | Welcone | Wki | Register | Misic
| Plot 2 | Denbs | Index | Browse | Mre | WhbCam
Contri bute new seq. or comment | Fornat |
Transfornms | Puzzles | Hot | dassics

More pages | Superseeker | Mintained by The CElI S Foundation Inc.
Content is avail able under The OEI'S End-User License Agreenent .
Last nodified February 18 08:55 EST 2011. Contains 184957 sequences.

Ful |l ToPrimtives[Table[3"k, {k, 0, 10}]]



{3, 3, 8, 18, 48, 116, 312, 810, 2184, 5880}

B 3.38,18,48,116,312,810,2184,5880 =
{3, 3, 8, 18, 48, 116, 312, 810, 2184, 5880}

Input:

- {3, 3, 8, 18, 48, 116, 312, 810, 2184, 5880}

{3, 3, 8, 18, 48, 116, 312, 810, 2184, 5880}

Plot:

ListLinePlot [{3, 3, 8, 18, 48, 116, 312, 810, 2184, 5880},
Mesh -> All, Filling -> Axis, AxesOrigin -> {1, 0}]

5000 ¢
4000 |
3000 |
2000 -
1000 |

o
N b
SN
[«2)
[ee)
=
o

Log-linear plot:

Li stLogPl ot [{3, 3, 8, 18, 48, 116, 312, 810, 2184, 5880},
Joined -> True, Mesh -> All, Filling -> Axis]

1000 ¢
100 ¢

10¢

Number line:
@ o °® °®
—2000 0 2000 4000 6000 8000

Length of data:

DimFreelLie.nb | 7
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Length[{3, 3, 8, 18, 48, 116, 312, 810, 2184, 5880}]
=) 10

Total:

Total [{3, 3, 8, 18, 48, 116, 312, 810, 2184, 5880}]

3+3+8+18+48+ 116+ 312 + 810+ 2184 + 5880 = 9382

Histogram:

H stogram[{3, 3, 8, 18, 48, 116, 312, 810, 2184, 5880}]

0 It It It L It It
0 1000 2000 3000 4000 5000 6000

Statistics:
mean 938.2
median 82

sample standard deviation = 1865

Successive ratios:

N[Rest [{3, 3, 8, 18, 48, 116, 312, 810, 2184, 5880}]/
Most [(3, 3, 8, 18, 48, 116, 312, 810, 2184, 5880}]1]

1, 2.66667, 2.25, 2.66667, 2.41667, 2.68966, 2.59615, 2.6963, 2.69231

{3, 3, 8, 18, 48, 116, 312, 810, 2184, 5880}

| mport ["http: //0eis.org/search?q=3, 3, 8, 18, 48, 116, 312, 810, 2184, 5880" ]

| ogi n
This site is supported by donations to The CEI'S Foundation .
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H nts
(Greetings from The On-Li ne Encycl opedia of Integer
Sequences !) Search: seq: 3,3, 8, 18,48, 116, 312, 810, 2184, 5880
Displaying 1-1 of 1 result found. page 1
Sort: relevance | references | nunber
A027376 Nunber of ternary irreducible
pol ynom al s of degree n; dinensions of free Lie al gebras. +20

23

i, 3, 3, 8, 18, 48, 116, 312, 810, 2184 , 5880 , 16104, 44220,
122640, 341484, 956576, 2690010, 7596480, 21522228, 61171656, 174336264,
498111952, 1426403748, 4093181688, 11767874940, 33891544368, 97764009000,
282429535752 ( list ; graph ; listen ; history ; internal format )

OFFSET
0,2
COMVENTS
Nurber of Lyndon words of length n on {1,2,3}. A Lyndon word is primtive (not
a power of another word) and is earlier in |exicographic order than any of
its cyclic shifts. - John W Laynman (I ayman (AT)math. vt.edu), Jan 24 2006
Exponents in an expansion of the Hardy-Littl ewood constant
product (1-(3%p-1)/(p-1)"3, p prine >= 5), whose deci nal
expansion is in A065418 : the constant equals product_{n>=2}

(zeta(n)*(1-2"-n) % (1-3"-n))*-a(n). - Mchael Sonbs, Apr 05 2003
REFERENCES
E. R Berlekanp, Al gebraic Coding Theory, McGaw-HIl, Ny, 1968, p. 84.
E. N Glbert and J. R ordan, Symetry types of
periodi c sequences, Illinois J. Math., 5 (1961), 657-665.

M Lot haire, Conbinatorics on Wrds. Addi son-Wesl ey, Reading, M\ 1983, p. 79.
G Viennot, Algebres de Lie Libres et Mnoides Libres,
Lecture Notes in Mathematics 691, Springer verlag 1978.
LI NKS
T. D. Noe, Table of n, a(n) for n=0..200
Y. Puri and T. Ward, Arithnetic and growth of
periodic orbits , J. Integer Segs., Vol. 4 (2001), #01.2.1.
G N klasch, Sone nunber theoretical constants:
1000-di git val ues [Cached copy]
Index entries for sequences related to Lyndon words
FORMULA
Sum nu (d) «3” (n/d) /n; djn. (1-3x)=Product_{n>0} (1-x*n)™a(n).
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MAPLE
A027376 : = proc(n) local d, s; if n =0 then RETURN(1); else s := 0; for
divisors(n) do s := s+mpbius(d)x3"(n/d); od; RETURN(s/n); fi; end;

MATHEMATI CA
a[0]1=1; a[n_] := Mdule[{ds=Divisors[n], i},
Sum[Moebi usMu[ds [[i 1113 (n/ds[[i]]), {i, 1, Length[ds]}]/n]
PROG
(PARI) a(n)=if (n<1, n==0, sundiv(n, d, noebius(n/d)x37d)/n)
CROSSREFS

Cf. A001693 , A000031 , A001037
A027375 , A027377 , A054718
KEYWORD
nonn , nice , easy
AUTHOR
N. J. A Sloane (njas (AT)research.att.com).

, A001867 , A102660
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