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Abstract:

In this paper two-dimensional (2D) discrete behaviors, de ned on the grid Z+ [

Z and having the time as ( rst) independent variable, are investigated. For these behaviors, by
emphasizing the causality notion that is naturally associated with the time variable, we introduce
two new concepts of controllability. Algebraic characterizations of time-controllability and of zero-
time-controllability are provided, and it is shown that behaviors endowed with these properties admit
special decompositions. Next, the dead-beat control (DBC) problem and the concept of admissible
DBC are introduced and related to the zero-time-controllability property. D1 erently from what
happens with one-dimensional behaviors, zero-time-controllability does not ensure the existence of
regular DBC's, and stronger algebraic properties need to be imposed on the behavior. Finally,
necessary and sullcient conditions for the existence of a DBC that makes the resulting behavior
both strongly autonomous and nilpotent are provided.
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Abstract:

Abstract—In this paper the concepts of controllability and
zero-controllability of a variable w, appearing either in a

standard or in a latent variable description (as manifest variable),
are introduced and characterized. By assuming this perspective,

the dead-beat control (DBC) problem is posed as the problem of
designing a controller, involving both w and the latent variable

¢, such that, for the resulting controlled behavior, the variable w
goes to zero in a finite number of steps in every trajectory. Zerocontrollability
of w turns out to be a necessary and sufficient

condition for the existence of “admissible” DBC’s as well as for

the existence of regular DBC’s. The class of minimal DBC’s,
namely DBC’s with the least possible number of rows, is singledout
and a parametrization of such controllers is provided. Finally,

a necessary and sufficient condition for the existence of DBC’s

that can be implemented via a feedback law, for which w is

the input and the latent variable c the corresponding output, is



provided.
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