[Algolib can be downloaded from http://algo.inria.fr
[> libname:="/Users/salvy/lib/maple/Algolib/11",libname:

¥V Dominant singularity

¥ Rational generating functions
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[asymptotic behaviour:
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> infsing(GFconway,z);
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[It's the root of this polynomial that is approximately 0.767. We call it a later.
[> alias(alpha=%[1][1]):

[asymptotic behaviour of the coefficients:

> equivalent (GFconway, z,n);
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[Numerical value:
> evalf(%);
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¥ Meromorphic functions

[Derangements
[ > derangements:={S=Set (Cycle(Z,card>1))};
derangements := {S = Set(Cycle(Z, 1 < card)) }

> combstruct [gfsolve] (derangements,labelled,z);
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> der:=simplify(subs(%,S(z)));
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[Surjections

> surjections:={S=Sequence(Set(Z,card>0))};

[asymptotic number:
> equivalent(der,z,n);
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L surjections := {S = Sequence(Set(Z,0 < card)) }

[ > combstruct[gfsolve] (surjections,labelled,z);
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> surj:=subs(%,5(z));
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> infsing(surj,z);
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[asymptotic number
> equivalent(surj,z,n);
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[Bernoulli numbers
(> infsing(z/(exp(z)-1),z);
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Iterative constructions
[Binary trees of cycles of cycles
> btcc:={S=Union(CC,Prod(S,S)),CC=Cycle(Cycle(Z))};
btcc .= {S = Union(CC, Prod (S, S) ), CC=Cycle(Cycle(Z) ) }
[ > combstruct[gfsolve] (btcc,labelled,z);
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> btcc:=subs(%,S(z));
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V¥ Singularity analysis

[Binary trees:
> equivalent((l-sqrt(1-4*z))/2/z,z,n,5);
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[Cayley trees:
> Cayley:={T=Prod(Z2,Set(T))};
Cayley := {T=Prod (Z, Set(T) ) }

> combstruct [gfsolve] (Cayley,labelled, z);
{Z(z) =z, T(z) = -LambertW( -z) }

> equivalent (subs(%,T(2)),2,n);
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[Binary trees of cycles of cycles

[ > equivalent(btcc,z,n):

> map(simplify,%) assuming n::posint;
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V Saddle-point method

[Sets
> equivalent(exp(z),z,n);
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[Involutions
> equivalent (exp(z+z~2/2),z,n);
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> map (simplify, %) assuming n::posint;
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[An example with a singularity at finite distance
> equivalent(exp(z/(1-2z)),z,n);
2

1 1
1 3/4 /T ZCOS((Z N 4 signum(n) jn)
1 JTe ? 43/4(Lj o -

BRL 1
+0| | — e I
n

ESet partitions
[ > equivalent (exp(exp(z)-1),z,n);
The saddle point is , LambertW(n + 1)

Saddle point's expansion:
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