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Abbreviated abstract: During DNA replication, several variations are likely to occur. That is, during
the process of synthesizing a new strand, alterations may occur in the genetic code (such as insertion,
inversion, duplication, deletion, ...) that trigger poor cell development. The idea developed in this work,
thus far, is the study of a model that analyzes the behavior of finite sequences of two elements (zero
and one), that is, words.
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Motivation and some Definitions. P T—

consistent if forany u € M
fBased on DNA replication, Li (1989) proposed a model known as the\ and sequence X; X,, X; €

expansion—modificatio'n system, which works as an. approximation of Xq. such that X,, - y, the
the pr_ocess of upde?tmg the DNA sequence. This mode! has two sequence X; P, X, P, XP, ...
behavior, one of which preserves the long-range correlation, while
the other tends to destroy it.
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converges and is unique for

any X,, = U.
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ﬁ. We define a word as any\

finite sequence of zeros and /3 Let (X,) € X, Where xq is the set ch éThe operator P is\
ones. And define the size of a random words. This sequence converges defined as ergodic if
word as the quantity of zeros || for a measure p € M, if for all word W € | | for every measure
and ones that compose the || dic we have: i € M and for every
word' J Ve>0,d3ngeN;n > ny = (Xn) where X;, —
2. The set of all) \ |an(W) - uW)| <e. J H, We hazle
ééé possible  words s th_)ToX”P = K /
ﬁ] defined as dictionary
denoted by dic. . .
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Model

The model P, a particular case of Li Model,
is given by

0 > 1, with probability p.
P: 00, with probability 1 — p.
1-1

Suppose we have a sequence that has two
symbols, one (1) and zero (0), and at each
instant of time t, the symbol zero can suffer
a change based on the model P above,
which will be a modification, that is, the
symbol will change to 1 with probability p at
the next time t+1. Alternatively, it can
change to an expansion, that is, expand to a
duplicate of yourself (00) with probability 1-
p at instant t+1. And the symbol one will
remain the same. Fig. 1 describes the
evolution of a particular word.
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Fig 1: Evolution of the word W =01 at each
instant of time t.
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g Results

Theorem 1: The operator P is consistent.

Theorem 2: Let p be the probability of the model:

a) Ifp=1thenuP'= 6§,V €M

8. se u(0) > 0.

b) Ifp=0,then: lim uPt=] _"*
) P en- JU%H 81,,se u(0) = 0.

Theorem 3: Let p € (0,1). In our process, we have only one invariant measure if p > %and there are at

least two invariant measures if p < % .

Theorem 4: Let p be the probability of the model. Forp = =, P is ergodic.

References

N | =

1. LI, W. Generation non-trivial long-range correlations and 1/f spectra by replication
and mutation. International Journal of Bifurcation and Chaos in Applied Sciences and
Engineering, World Scientific, v. 02, n. 01, p. 137-154, 1992.

TOOM, A.; RAMOS, A.; ROCHA, A. V.; SIMAS, A. Random Processes with Variable
Length. In: 28-0 Coldquio Brasileiro de Matematica. [S.|.]: IMPA, 2011. ISBN:

978852443316.
ludmila.cavalcanti@ufpe.br Photonics Online Meetup

| [~

) [~=3

ne-
N

®




