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Recently Ladra and Rozikov introduced a notion of evolution
algebra of a “chicken” population (EACP). The algebra is
given by a rectangular matrix of structural constants. In this
paper we introduce a notion of chain of evolution algebras of
a “chicken” population (CEACP). The sequence of matrices
of the structural constants for this CEACP satisfies an
analogue of Chapman–Kolmogorov equation (with a specific
multiplication defined for rectangular matrices). We give
several examples (time homogeneous, time non-homogeneous,
periodic, etc.) of such chains. We construct some periodic
3-dimensional CEACP which contains a continuum set of non-
isomorphic EACP and show that the corresponding discrete
time CEACP is dense in the set. Moreover we study time
depending dynamics of 2 and 3 dimensional CEACP to be
isomorphic to a fixed algebra.

© 2014 Elsevier Inc. All rights reserved.

1. Introduction

The action of genes is manifested statistically in sufficiently large communities of
matching individuals (belonging to the same species). These communities are called
populations.
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The evolution (or dynamics) of a population comprises a determined change of state
in the next generations as a result of reproduction and selection. This evolution of a
population can be studied by a dynamical system (iterations) of a quadratic stochastic
operator (see review paper [6]).

Etherington introduced the formal language of abstract algebra to the study of ge-
netics in a series of seminal papers [2–4]. In recent years many authors have tried to
investigate the difficult problem of classification of these algebras.

Recently in the book of J.P. Tian [13] a new type of evolution algebra was introduced.
This algebra also describes some evolution laws of genetics. The study of evolution al-
gebras constitutes a new subject both in algebra and the theory of dynamical systems.
In the book [13], the foundation of evolution algebra theory and applications in non-
Mendelian genetics and Markov chains are developed.

In [1] a notion of chain of evolution algebras is introduced. The sequence of matrices
of the structural constants for this chain of evolution algebras satisfies an analogue of
Chapman–Kolmogorov equation. The basic properties of such chains are studied.

In the book [11] the evolution algebras associated with a free population are stud-
ied. But there are few results devoted to evolution algebras corresponding to bisexual
populations.

Recently in [9] the authors considered a bisexual population and defined an evolu-
tion algebra using inheritance coefficients of the population. This algebra is a natural
generalization of the algebra of free population. Moreover in [10] an evolution algebra
of a “chicken” population (EACP) is considered. This algebra corresponds to a bisexual
population with a set of females partitioned into finitely many different types and the
males having only one type. The basic properties of the EACP are studied.

In this paper we introduce a notion of a chain of evolution algebras of “chicken”
population (CEACP) and study its dynamical properties.

The paper is organized as follows. In Section 2 we give main definitions related to
CEACP. In Section 3 we give several examples (time homogeneous, time non-homo-
geneous, periodic, etc.) of such chains. For a periodic chain of evolution algebras we
construct a continuum set of non-isomorphic evolution algebras and show that the cor-
responding discrete time chain of evolution algebras is dense in the set. In Section 4 we
study the time depending dynamics of 2 and 3 dimensional CEACP to be isomorphic to
a fixed algebra.

2. Definition of CEACP

Following [10] we consider a set {hi, i = 1, . . . , n} (the set of “hen”s) and r (a “roost-
er”).

Definition 2.1. (See [10].) Let (E , ·) be an algebra over a field K of characteristic �= 2. If
it admits a basis {h1, . . . , hn, r}, such that
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