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1. Introduction

Let X be a complex manifold and let f : X — X be a holomorphic map. It is a
natural question to ask how many fixed points f has, and what geometric and topological
information they can give us about X. The answer to this question of course depends on
X and the map chosen, and as stated the question is too broad to be useful. As noted
in the introduction of [2], one expects a more uniform answer by looking at asymptotic
properties of fixed points of iterates of f, as this point of view has been successfully

* The first author was partially supported by a CONICYT masters scholarship and by FONDECYT Grant
1150943. The second author was partially supported by FONDECYT Grant 3150171. Both authors were
additionally partially supported by CONICYT PIA ACT1415.

* Corresponding author.

E-mail addresses: matiass lh@hotmail.com (M. Alvarado), rfauffar@uchile.cl (R. Auffarth).

https://doi.org/10.1016/j.jalgebra.2018.04.018
0021-8693/© 2018 Elsevier Inc. All rights reserved.


https://doi.org/10.1016/j.jalgebra.2018.04.018
http://www.ScienceDirect.com/
http://www.elsevier.com/locate/jalgebra
mailto:matiass_lh@hotmail.com
mailto:rfauffar@uchile.cl
https://doi.org/10.1016/j.jalgebra.2018.04.018
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jalgebra.2018.04.018&domain=pdf

M. Alvarado, R. Auffarth / Journal of Algebra 507 (2018) 428—438 429

adopted in several areas of complex and algebraic geometry (see [2] and the references
cited in the introduction). Let

Fy(n) = F(n) := #Fix(f")

denote the number of fixed points of f™ if this number is finite, and 0 if not.

We are interested in studying the asymptotic behavior of F(n) in the case that X is
a complex torus. In this case, the Lefschetz Fixed-Point Theorem for complex tori gives
the exact number of fixed points of f in terms of the eigenvalues of the action of f on
the tangent space at the origin. Indeed, let p,(f) € End(T’x (0)) denote the differential of
f at 0 (i.e. the analytic representation of f), and let A1,..., A, be its eigenvalues. Then
by [3, 13.1.2],

2

g
#Fix(f") = H (1—2AD) (1)

This shows that the asymptotic behavior of F'(n) is governed by the eigenvalues of

pa(f). This is not surprising, given the fact that the eigenvalues of p,(f) control many of
the topological properties of the dynamical system induced by f (such as its topological
entropy; see the next section for details).

Our motivation for studying this problem for complex tori comes from [2], where the
authors give a complete classification of the behavior of F(n) in the case that X is a
two-dimensional complex torus. Indeed, it is shown that on a two-dimensional complex
torus, F(n) either

e grows exponentially
e is periodic
e is a product of these two behaviors.

One of the key lemmas that is used in this classification is the fact that if A is an
eigenvalue of an endomorphism of a complex two-dimensional torus and |A\| =1, then A
must be a root of unity. This is no longer true for higher dimensions, and this, a priori,
produces one of the main difficulties for extending the results found in dimension two.

It seems that the appearance of eigenvalues that lie on the unit circle and are not roots
of unity should be interesting in their own right. For example, in [8], Oguiso studies Salem
numbers that appear as eigenvalues of endomorphisms of complex tori in the context of
studying the existence of equivariant holomorphic fibrations between tori. For this reason,
we briefly study properties of endomorphisms with these types of eigenvalues, as well as
find examples of when these eigenvalues appear.

Although interesting eigenvalues appear for higher dimensional complex tori, our main
theorem shows that the asymptotic behavior of F'(n) is virtually the same as in dimension
two. Indeed, we prove:



Download English Version:

https://daneshyari.com/en/article/8895984

Download Persian Version:

https://daneshyari.com/article/8895984

Daneshyari.com


https://daneshyari.com/en/article/8895984
https://daneshyari.com/article/8895984
https://daneshyari.com

