Overview of the NewtonGF Package

Calling Sequence

NewtonGF[command](arguments)
command(arguments)

¥ Description

* NewtonGF provides tools based on a combinatorial Newton iteration that operate over
generating functions of combstruct grammars.

* The basis of this package is described in the article:
Algorithms for combinatorial structures: well-founded systems and Newton iterations, by
Carine Pivoteau, Bruno Salvy, Mich¢le Soria.
Journal of Combinatorial Theory Series A, Vol. 119, pages 1711-1773, 2012.
doi:10.1016/1.jcta.2012.05.007. A preliminary version is freely available as
arXiv:abs/1109.2688.

» Each command in the NewtonGF package can be accessed by using either the long form or the
short form of the command name in the command calling sequence.

As the underlying implementation of the NewtonGF package is a module, it is also possible to
use the form NewtonGF:-command to access a command from the package. For more
information, see Module Members.

V¥ List of NewtonGF Package Commands

* The following is a list of available commands.

SeriesNewtonIteration NumericalNewtonIteration Radius
GFSeries BoltzmannExpectedSize BoltzmannParameter

To display the help page for a particular Newton GF command, see Getting Help with a
Command in a Package.

¥ Examples

> with(NewtonGF);
[ BoltzmannExpectedSize, BoltzmannParameter, GFSeries, NumericalNewtonlteration, 3.1

Radius, Series Newtonlteration |

=A grammar for functional graphs.
> FG := { G = Set(C), C = Cycle(T), T = Prod(Z, Set(T)) };
FG := {C=Cycle(T), G=Set(C), T=Prod(Z, Set(T))} 3.2)

[ Here are the generating function equations :
combstruct| gfeqns | (FG, labeled, z);
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=> GFSeries(FG, lLabelled, z);
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[ > egf:=SeriesNewtonIteration(FG, labelled, z);
egf := proc(prec:posint) ... end proc

> egf(20);
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> ogf:=SeriesNewtonIteration(FG, unlabelled,z);
ogf := proc(prec::posint) ... end proc
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> 0gf(20);
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B oracle:=NumericalNewtonIteration(FG, labelled);
oracle := proc(x, {ending block:integer := 3}) ... end proc 3.8)

[ > Digits:=10;
Digits := 10 3.9

> Radius(FG, labelled):
0.367879441171442 (3.10)

Newton iteration does not converge outside the radius of convergence of the generating function.

> oracle(0.4);
Error, (in recursivenewton) One coordinate at least has

decreased, Arrav(l..1 1) = 1.175601483009 Arrav(l..1
| (1) = .7687766174284})
> oracle(0.3);
[C=0.6721731361, G = 1.958488762, T'= 0.4894022272 ] 3.11)

B Digits:=20;
Digits := 20 (3.12)

B oracle(0.3);
[C=0.67217313607266260700, G = 1.9584887620591893800, T’ 3.13)

= 0.48940222718021496904 ]

¥ See Also

combstruct, NewtonGF[SeriesNewtonlteration], NewtonGF[NumericalNewtonlteration],
NewtonGF[Radius], NewtonGF[BoltzmannExpectedSize], NewtonGF[BoltzmannParameter],
| UsingPackages, with




