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DISCRETE NONLINEAR PERTURBED

CONTROLLED SYSTEMS
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ABSTRACT. Consider the discrete perturbed controlled
nonlinear system given by

⎧⎨
⎩

xw(i + 1) = Axw(i) + f(ui + αi)

+ g(vi)
∑r

j=1
βj

i hj(xw(i)) i ≥ 0,

xw(0) = x0 + γ

and the output function yw(i) = Cxw(i), i ≥ 0, where
w = (γ, (αi)i≥0, (βi)i≥0), is a disturbance which disturbs
the system. The disturbance w is said to be ε-admissible if
‖yw(i)− y(i)‖ ≤ e, for all i ≥ 0, where (y(i))i≥0 is the output
signal corresponding to the uninfected controlled system. The
set of all ε-admissible disturbances is the admissible set E(ε).
The characterization of E(ε) is investigated and practical algo-
rithms with numerical simulations are given. The admissible

set E(ε) for discrete delayed systems is also considered.

1. Introduction. The characterization of admissible sets have im-
portant application in the analysis and design of closed-loop systems
with state and control constraints. During the control of a system we
are always confronted with the presence of certain undesirable param-
eters that come from the natural relationship which exists between a
system and its environment; let’s mention as examples fires, transitory
electric regimes, earthquakes, bacterial infecting, etc.

In order to face such problems, an important number of works have
been developed, see [1, 2, 4 10, 12]. We contribute in this direction
by exploring a technique which allows us to determine, among a class of
disturbances which excite discrete nonlinear controlled systems, those
which are ε-admissible.
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