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Application of MLD Systems to a Gene Network
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Abstract: Systems with discrete and continuous dynamics are called hybrid dynamical systems (abbr.
HDS). A class of HDS can be fomulated by mixed logical dynamical (abbr. MLD) systems. MLD systems
are described by linear state equations subject to linear inequalities involving logical and continuous
variables. Since discrete dynamics in HDS is constrained by the linear inequalities, MLD systems can
describe discrete dynamics as logical variables in the state equations. In this paper, we use continuous
MLD systems for a mathematical model of a gene network. We consider an interaction estimation problem
in the gene network. Moreover, we consider controlling symbolic dynamics in the original gene network

by adding new genes.
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Fig. 3: Obtained interaction relation
between the added gene and the orig-
inal genes.
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Fig. 2: Simulation result.
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Fig. 4: Simulation result.
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