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Abstract: This paper presents complex-valued neutrosophic metric spaces as an extension of complex-valued fuzzy 

and intuitionistic fuzzy metric spaces. It explores the existence and uniqueness of common fixed points for self-

mappings under diverse contractive conditions within this extended framework. Furthermore, detailed discussions 

on fixed point theorems for self-mappings are provided. To support the theoretical results and ensure clarity, 

illustrative examples are included. 
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I. Introduction 
Fixed-point theory plays a vital role in mathematical analysis, with diverse and significant applications. 

The renowned Banach contraction principle, first introduced in [4], serves as a foundational tool for addressing 

existence problems in nonlinear analysis. Over time, this principle has been extended and refined into various 

fixed-point theorems using different approaches. Fuzzy set theory has gained substantial recognition in recent 

years, finding applications across various disciplines and forming the foundation for numerous advanced 

mathematical models. First proposed by Zadeh [25] in 1965, it provides an effective means of handling uncertainty 

and ambiguity. By addressing vagueness in complex real-world scenarios, the theory extends beyond the 

constraints of classical binary logic, enabling the examination of problems characterized by imprecise or 

undefined boundaries Building on this framework, Kramosil and Michalek [15] introduced fuzzy metric and 

statistical metric spaces, which extended classical metric spaces to handle uncertainty and variability in a more 

nuanced way and their work laid important groundwork that has since enabled the development of intuitionistic 

and neutrosophic fuzzy metric spaces, allowing for even broader applications across mathematics and applied 

sciences. Expanding on the early development of fuzzy metric spaces, George and Veeramani [6] contributed 

pivotal results on fixed points, which clarified important aspects of continuity and convergence in these spaces. 

Grabiec [7] expanded upon the fuzzy metric space concept initially formulated by Kramosil and Michalek by 

introducing G-Cauchy sequences, a notion that diverges significantly from the classical Cauchy sequence 

framework set forth by George and Veeramani. Moreover, it has been demonstrated that traditional fuzzy metric 

spaces lack G-completeness, and compactness within a fuzzy metric space does not necessarily imply G-

completeness. In 1986, Atanassov [2] expanded fuzzy set theory by introducing the concept of intuitionistic fuzzy 

sets. His work delved into the properties of operations and relationships between these sets, as well as their 

interplay with modal and topological operators, significantly advancing the theoretical groundwork of fuzzy sets. 

In 2004, Park [17] further expanded the concept by defining intuitionistic fuzzy metric spaces. In 2011, Azam et 

al. [3] introduced complex-valued metric spaces into fixed-point theory, using ordered complex numbers instead 

of positive real numbers to obtain fixed-point results for maps under rational inequality conditions. Shukla et al. 
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[21] later extended this idea to fuzzy metric spaces, defining complex-valued fuzzy metric spaces and deriving 

fixed-point results for mappings satisfying specific contractive conditions. This field continues to attract 

significant research, as seen in the work of [5, 26] and the comprehensive studies by Humaira et al. [8]-[10], which 

produced various results with real-world applications. Smarandache [23] introduced neutrosophic theory in 1998, 

which extends fuzzy set theory by considering the independent handling of truth, indeterminacy, and falsity. 

Kiri¸sci and S¸im¸sek [16] contributed to the advancement of this area by proposing neutrosophic metric spaces, 

offering a strong framework to tackle uncertainty, vagueness, and indeterminacy. Sowndrarajan et al. [24] 

highlighted the practical applications of neutrosophic metric spaces by deriving fixed point results for contraction 

theorems within these spaces. This paper introduces an extension of fuzzy metric spaces by developing the concept 

of complex-valued neutrosophic metric spaces. This framework broadens the scope of both complex-valued fuzzy 

metric spaces [21] and intuitionistic fuzzy metric spaces [11]. Within this setting, several fixed-point results for 

self-mappings satisfying contractive conditions are derived.  

 

II. Preliminaries 
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