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Exponential stability of a system of Non-
Stationary difference equations using an
auxiliary matrix to solve the Lyapunov
equation

Abstract

Solving the Lyapunov equation is a sufficient condition to ensure the
stability of solutions to difference equation systems, but it is not easy
to solve this equation, it is considered a separate topic that needs to
be studied in itself. Therefore, we have presented a method that
shows whether this solution actually exists or not without obtaining
this solution. This method depends on forming a specific auxiliary

matrix containing the variable coefficient «, and for some completely

positive values of the variable a, we guarantee the existence of the
solution to the Lyapunov equation and thus ensure stability. At the end
.of the work, we have provided some examples for clarification .

Keywords : difference equation , stability , Exponential stability ,
Lyapunov equation .
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