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Abstract

This paper conducts an in-depth study on the differentiability of fuzzy functions and their applica-
tion in optimization problems. In response to the deficiencies of existing research, this paper makes
the following core contributions: 1) Unifying the differentiability theory of fuzzy functions: This pa-
per clarifies the logical connections between different differentiability definitions, such as H-differ-
entiability, S-differentiability, and G-differentiability, and constructs a unified theoretical frame-
work. This provides guidance for researchers to choose the appropriate differentiability definition.
2) Developing KKT conditions for fuzzy optimization: A unified framework of KKT conditions is

SCEEG|: REEER. A R B AT Bk B AR AL TR IS ). N B R, 2025, 14(6): 164-172.
DOI: 10.12677/aam.2025.146309


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2025.146309
https://doi.org/10.12677/aam.2025.146309
https://www.hanspub.org/

FREATE

established for fuzzy optimization problems, enabling these theories to be more flexibly applied to
solve diverse fuzzy optimization problems in practice. This paper further analyzes the special influ-
ence of the fuzzy order relation on the KKT condition, and through the confidence level optimization
of the fuzzy truncated set operation, proposes a framework suitable for G-differentiability.
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