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Notations and conventions

If f is an entire map, then
Sf is a set of singular values of f ;

f is of finite type or belongs to class S if Sf is finite;

postsingular set of f is

Pf :“
ď

ně0

f ˝npSf q;

f is postsingularly finite if Pf is finite.
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Example

f pzq “ cp1 ´ exppz2qq, where c “
?
ln 2

Sf “ t0, cu and Pf “ t´c , 0, cu
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Dynamical approximations

Example.
Dynamical approximation for the family tλ exppzq|λ P C˚u were studied,
for instance, in [Bodelon, Devaney, Hayes, Roberts, Goldberg, Hubbard’00].

λ exppzq “ lim
dÑ8

λ
´

1 `
z

d

¯d
.

Further works by Fagella, Kisaka, Krauskopf, Kriete, Mihalević-Brandt,
Morosawa...
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Main Theorem

Theorem (Mukundan - NP - Reinke’23).

Let f be a postsingularly finite entire map, then there exists sequence of
postsingulalry finite polynomials ppnq such that

ppnq converges to f uniformly on compacts;

pn|Ppn are conjugate to f |Pf .
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Maps of finite type and graphs

f pzq “ cp1 ´ exppz2qq, c “
?
ln 2 and Pf “ ta1, a2, a3u “ t´c , 0, cu.
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Sequence of graphs
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More elaborated formulation

f : pR2,Aq ý and fn : pR2,Aq ý, n P N are Thurston maps and pfnq

converges combinatorially to f .

Theorem (Mukundan - NP - Reinke’23).

The sequence pσfnq converges to σf locally uniformly on TeichpR2,Pf q.

Theorem (Mukundan - NP - Reinke’23).

If g is a postsingularly finite entire map Thurston equivalent to f , then
there exists a sequence of postsingularly finite entire maps pgnq converging
locally uniformly to g , where gn is Thurston equivalent to the map fn for
sufficiently large n.
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Thurston theory

When combinatorial/topological model is
realized by holomorphic map?
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State of art

Family of maps Authors
Topological polynomials and
branched covering

W.Thurston’80s, Douady-
Hubbard’93

Topological multi-error maps
and their compositions

Hubbard-Schleicher-
Shishikura’09, S. Shemyakov’22

New families of maps having in-
finitely many asymptotic tracts
and no critical points

NP’23
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Moltes gràcies!
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One more example

x1 Ñ x2 Ñ x3 Ñ x4 Ñ x5 Ñ x6
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Example of obstruction
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Definition of topologically holomorphic map

Definition.

We say that map f : R2 Ñ R2 is topologically holomorphic if for every
x P R2 there exists k P N, an open neighbourhood U and two
orientation-preserving homeomorphisms ψ : U Ñ D and φ : f pUq Ñ D such
that ψpxq “ 0, φpf pxqq “ 0 such that the diagram commutes

U f pUq

D D

ψ

f |U

φ

z ÞÑzk
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