
 Neutrosophic Systems with Applications, Vol. 1, 2023 

         https://doi.org/10.61356/j.nswa.2023.1     

 

Florentin Smarandache, New Types of Topologies and Neutrosophic Topologies 

 

New Types of Topologies and Neutrosophic Topologies 

Florentin Smarandache 1,*  

1 Math and Science Department, University of New Mexico, Gallup, NM, 87301, USA; smarand@unm.edu. 
 

* Correspondence: smarand@unm.edu. 

 

Abstract: In this paper, we recall the six new types of topologies that we introduced in the last years 

(2019-2022), such as: Refined Neutrosophic Topology, Refined Neutrosophic Crisp Topology, 

NeutroTopology, AntiTopology, SuperHyperTopology, and Neutrosophic SuperHyperTopology. 
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1. Refined Neutrosophic Topology 

The neutrosophic set has been extended to the Refined Neutrosophic Set (Logic, Probability) [1], 

where there are multiple parts of the neutrosophic components, as such T was split into 

subcomponents T1, T2, ..., Tp, and I into I1, I2, ..., Ir, and F into F1, F2, ...,Fs, with p + r + s = n ≥ 2 and 

integers t, r, s ≥ 0 and at least one of them is ≥ 2.  Even more: the subcomponents Tj, Ik, and/or Fl can 

be countable or uncountable infinite subsets of [0, 1]. 

 

This definition also includes the Refined Fuzzy Set, when r = s = 0 and p ≥ 2; and the definition 

of the Refined Intuitionistic Fuzzy Set, when r = 0, and either p ≥ 2 and s ≥ 1, or p ≥ 1 and s ≥ 2. 

 

All other fuzzy extension sets can be refined in a similar way. 

The Refined Neutrosophic Topology is a topology defined on a Refined Neutrosophic Set. 

 

{Similarly, the Refined Fuzzy Topology is defined on a Refined Fuzzy Set, while the Refined 

Intuitionistic Fuzzy Topology is defined on a Refined Intuitionistic Fuzzy Set. 

 

And, as a generalization, on any type of fuzzy extension set [such as: Pythagorean Fuzzy Set, 

Spherical Fuzzy Set, Fermatean Fuzzy Set, etc.] one can define a corresponding fuzzy extension 

topology.} 

2. Refined Neutrosophic Crisp Topology 

The Neutrosophic Crisp Set was defined by Salama and Smarandache in 2014 and 2015. 

Let X be a non-empty fixed space. And let D be a Neutrosophic Crisp Set [2], where D = <A, B, C>, 

with A, B, C as subsets of X. 

Depending on the intersections and unions between these three sets A, B, C one gets several: 

Types of Neutrosophic Crisp Sets [2, 3] 

The object having the form D = is called: 

1. A neutrosophic crisp set of Type 1 (NCS-Type1) if it satisfies: A ∩ B = B ∩ C = C ∩ A = 

∅ (empty set). 
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2. A neutrosophic crisp set of Type 2 (NCS-Type2) if it satisfies: A ∩ B = B ∩ C = C ∩ A = ∅ and A 

∪ B ∪ C = X. 

3. A neutrosophic crisp set of Type 3 (NCS-Type 3) if it satisfies: A ∩ B ∩ C = ∅ and A ∪ B ∪ C = 

X. 

Of course, more types of Neutrosophic Crisp Sets may be defined by modifying the intersections 

and unions of the subsets A, B, and C. 

    The Refined Neutrosophic Crisp Set was introduced by Smarandache in 2019, by refining/splitting 

D (and denoting it by RD = Refined D) by refining/splitting its sets A, B, and C into sub-subsets as 

follows: 

RD = (A1, ..., Ap; B1, .., Br; C1, .., Cs), with p, r, s ≥ 1 be positive integers and at least one of them be ≥ 2, 

and , and many Types of Refined Neutrosophic Crisp. 

Therefore, the Refined Neutrosophic Crisp Topology is a topology defined on the Refined 

Neutrosophic Crisp Set. 

3. NeutroTopology 

NeutroTopology [3] is a topology that has at least one topological axiom which is partially true, 

partially indeterminate, and partially false, or (T, I, F), where T = True, I = Indeterminacy, F = False, 

and no topological axiom is totally false, in other words: (𝑇, 𝐼, 𝐹) ∉  {(1, 0, 0), (0, 0, 1)}, where (1, 0, 0) 

represents the classical Topology, while (0, 0, 1) represents the below AntiTopology. 

Therefore, NeutroTopology is a topology in between classical Topology and AntiTopology. 

4. AntiTopology 

AntiTopology [3] is a topology that has at least one topological axiom that is 100% false (T, I, F) 

= (0, 0, 1). 

The NeutroTopology and AntiTopology are particular cases of NeutroAlgebra and AntiAlgebra 

[3] and, in general, they all are particular cases of the NeutroStructure and AntiStructure respectively, 

since we consider "Structure" in any field of knowledge [4]. 

5. SuperHyperTopology 

SuperHyperTopology [5] is a topology build on the nth-PowerSet of a given non-empty set H 

that excludes the empty set. Therefore: 𝑃∗(𝐻) is the first powerset of the set H, without the empty set 

(Ø); 𝑃∗
2(𝐻) = 𝑃∗(𝑃∗(𝐻)), is the second powerset of H (or the powerset of the powerset of H), without 

the empty sets; and so on, the n-th powerset of H, 

, where 𝑃∗ is repeated n times (n ≥ 2), and 

without the empty sets. 

6. Neutrosophic SuperHyperTopology  

Neutrosophic SuperHyperTopology [6] is, similarly, a topology build on the nth-PowerSet of a 

given non-empty set H, but includes the empty sets [that represent indeterminaciesy] too. 



Neutrosophic Systems with Applications, Vol. 1, 2023                                                 3 

An International Journal on Informatics, Decision Science, Intelligent Systems Applications 

 

Florentin Smarandache, New Types of Topologies and Neutrosophic Topologies 

As such, in the above formulas, 𝑃∗(𝐻) that excludes the empty set, is replaced by 𝑃(𝐻) which includes 

the empty set. 𝑃(𝐻), is the first powerset of the set H, including the empty set (Ø); 𝑃∗
2(𝐻) = 𝑃(𝑃(𝐻)) 

is the second powerset of H (or the powerset of the powerset of H), which includes the empty sets; 

and so on, the n-th powerset of H, 

, where P is repeated n times (n ≥ 2), and 

includes the empty-sets. 

7. Conclusion 

These six new types of topologies were introduced by Smarandache in 2019-2022, but they have 

not yet been much studied and applied, except the NeutroTopology and AntiTopology which got 

some attention from researchers. 
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