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Abstract: The study of fuzzy differential systems is initiated and sufficient
conditions, in terms of Lyapunov-like functions, are provided for the new
concept of stability which unifies Lyapunov and orbital stabilities as well as
includes new notions in between.
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1 Introduction

Recently, the theory of fuzzy differential equations has been initiated and the basic results
have been systematically investigated, including Lyapunov stability, in [2, 3, 6, 8, 10]. This
study of fuzzy differential equations corresponds to scalar differential equations without
fuzziness.

A new concept of stability that includes Lyapunov and orbital stabilities as well as
leads to new notions of stability in between them is introduced in terms of a given topol-
ogy of the function space [9] and sufficient conditions in terms of Lyapunov-like functions
are provided for such concepts to hold relative to ordinary differential equations [5].

In this paper, we shall extend the notion fuzzy differential system employing the gener-
alized metric space and then develop the new concept of stability theory proving sufficient
conditions in terms of vector Lyapunov-like functions in the framework of fuzziness. For
this purpose, we develop suitable comparison results to deal with fuzzy differential sys-
tems in terms of Lyapunov-like functions and then employing the comparison result offer
sufficient conditions for the new concepts to hold. This new approach helps to understand
the intricacies involved in incorporating fuzziness in the theory of differential equations.
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