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Integration of two methods: fuzzy cognitive mapping and the
analytic hierarchy process for enhancing intelligent decision-making
systems

Maryam mehrparvar **

1- Department of Mathematics - Faculty of Engineering Sciences - Bozormehr Qaenat University - Qaen — Iran.

Abstract

In a rapidly evolving technological landscape, decision-making systems play a vital role across various sectors, including business,
healthcare, and environmental management. The integration of intelligent decision-making systems has gained significant
importance as organizations strive to enhance their operational efficiency and effectiveness. Many complex and multifaceted
challenges that decision-makers face in both personal and societal realms, particularly dilemmas related to multi-criteria evaluation,
often require the prioritization of different options based on a set of criteria. These criteria substantially contribute to achieving
specific goals.One of the most effective methods available for addressing such challenges is evaluation, which not only facilitates
the ranking of options but also enables the selection of alternatives that demonstrate optimal quality according to both quantitative
and qualitative criteria. In this academic article, with the aim of comprehensively addressing this topic, we first introduce a novel
approach to fuzzy hierarchical evaluation, through which we systematically extract the pairwise comparison matrix. Subsequently,
using fuzzy cognitive mapping techniques, we accurately analyze the weights determined by experts as well as the interdependencies
and influences of various factors on each other.

Key words: Fuzzy numbers; fuzzy analytic hierarchy process; fuzzy cognitive mapping; intelligent systems.



