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ABSTRACT

In this paper, we investigate a novel fuzzy extension of the classical Jacobsthal number sequence,
called fuzzy Jacobsthal numbers. By embedding the Jacobsthal recurrence relation into the frame-
work of fuzzy set theory, each term of the sequence is represented as an interval-valued quantity
parameterized by a fuzziness coefficient α ∈ [0, 1]. This parameter regulates the uncertainty width
of each term, such that the classical Jacobsthal sequence is recovered when α = 1, whereas max-
imal uncertainty occurs for α = 0. A series of new theoretical results are established. First, the
well-definedness and structural consistency of the fuzzy intervals are rigorously proven. Second,
the fuzzy Jacobsthal numbers are represented through matrix and interval companion matrix for-
mulations, enabling algebraic manipulation within the framework of interval arithmetic. Third, the
spectral characteristics of the associated interval matrices are analyzed to determine asymptotic be-
havior and stability conditions. The proposed model not only generalizes the Jacobsthal sequence
into the fuzzy domain but also reveals a clear connection between fuzziness propagation and ex-
ponential growth dynamics. These results provide a systematic foundation for the development of
fuzzy recurrence relations and open avenues for uncertainty quantification in discrete dynamical
systems.
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