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Foreword 
 

 

This is the third volume of the Encyclopedia of Neutrosophic 

Researchers, edited from materials offered by the authors who responded 

to the editor’s invitation.  

 

The authors are listed alphabetically. 

 

The introduction contains a short history of neutrosophics, together 

with links to the main papers and books. 

 

Neutrosophic set, neutrosophic logic, neutrosophic probability, 

neutrosophic statistics, neutrosophic measure, neutrosophic precalculus, 

neutrosophic calculus and so on are gaining significant attention in 

solving many real life problems that involve uncertainty, impreciseness, 

vagueness, incompleteness, inconsistent, and indeterminacy. 

 

In the past years the fields of neutrosophics have been extended and 

applied in various fields, such as: artificial intelligence, data mining, soft 

computing, decision making in incomplete /  indeterminate / inconsistent 

information systems, image processing, computational modelling, 

robotics, medical diagnosis, biomedical engineering, investment problems, 

economic forecasting, social science, humanistic and practical 

achievements. 
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The authors, who have published neutrosophic papers, books, or 

defended neutrosophic master theses or PhD dissertations and are not 

included in the three volumes of the Encyclopedia of Neutrosophic 

Researchers, are kindly invited to send their CV, a photo, and a list of 

neutrosophic publications to fsmarandache@gmail.com and 

neutrosophy@laposte.net to be part of the fourth volume. 

 

Prof. Florentin Smarandache, Ph D 

 http://fs.unm.edu/neutrosophy.htm    

Neutrosophic Science International Association (NSIA) 

University of New Mexico 

705 Gurley Ave., Gallup, NM 87301, USA 

 

 

 

 

 

 

 

 

mailto:fsmarandache@gmail.com
http://fs.gallup.unm.edu/neutrosophy.htm
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History of Neutrosophic Theory 

and its Applications (updated) 
 

 

Zadeh introduced the degree of membership/truth (T) in 1965 

and defined the fuzzy set. 

Atanassov introduced the degree of nonmembership/falsehood 

(F) in 1986 and defined the intuitionistic fuzzy set. 

Smarandache introduced the degree of 

indeterminacy/neutrality (I) as independent component in 1995 

(published in 1998) and he defined the neutrosophic set on three 

components:   

(T, I, F) = (Truth, Indeterminacy, Falsehood), where in general 

T, I, F are subsets of the interval [0, 1]; in particular T, I, F may be 

intervals, hesitant sets, or single-values; see 

F. Smarandache, Neutrosophy / Neutrosophic probability, set, and 

logic", Proquest, Michigan, USA, 1998, 

https://arxiv.org/ftp/math/papers/0101/0101228.pdf 

http://fs.unm.edu/eBook-Neutrosophics6.pdf; 

reviewed in Zentralblatt fuer Mathematik (Berlin, 

Germany): https://zbmath.org/?q=an:01273000 

and cited by Denis Howe in The Free Online Dictionary of 

Computing, England, 1999. 

Neutrosophic Set and Logic are generalizations of classical, 

fuzzy, and intuitionistic fuzzy set and logic: 

https://arxiv.org/ftp/math/papers/0404/0404520.pdf 

https://arxiv.org/ftp/math/papers/0303/0303009.pdf 

  

Nonstandard Neutrosophic Logic, Set, Probability (1998, 2019) 

https://arxiv.org/ftp/arxiv/papers/1903/1903.04558.pdf 

While Neutrosophic Probability and Statistics are 

generalizations of classical and imprecise probability and statistics. 

  

https://arxiv.org/ftp/math/papers/0101/0101228.pdf
http://fs.unm.edu/eBook-Neutrosophics6.pdf
https://zbmath.org/?q=an:01273000
https://arxiv.org/ftp/math/papers/0404/0404520.pdf
https://arxiv.org/ftp/math/papers/0303/0303009.pdf
https://arxiv.org/ftp/arxiv/papers/1903/1903.04558.pdf
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Etymology. 

The words “neutrosophy” and “neutrosophic” were 

coined/invented by F. Smarandache in his 1998 book. 

  

Neutrosophy. 

A branch of philosophy, introduced by F. Smarandache in 1980, 

which studies the origin, nature, and scope of neutralities, as well as 

their interactions with different ideational spectra. Neutrosophy 

considers a proposition, theory, event, concept, or entity <A> in 

relation to its opposite <antiA>, and with their neutral <neutA>. 

Neutrosophy (as dynamic of opposites and their neutrals) is an 

extension of the Dialectics (which is the dynamic of opposites only). 

Neutrosophy is the basis of neutrosophic logic, neutrosophic 

probability, neutrosophic set, and neutrosophic statistics. 

https://arxiv.org/ftp/math/papers/0010/0010099.pdf 

  

Neutrosophic Logic is a general framework for unification of 

many existing logics, such as fuzzy logic (especially intuitionistic 

fuzzy logic), paraconsistent logic, intuitionistic logic, etc.  The main 

idea of NL is to characterize each logical statement in a 3D-

Neutrosophic Space, where each dimension of the space represents 

respectively the truth (T), the falsehood (F), and the indeterminacy 

(I) of the statement under consideration, where T, I, F are standard 

or non-standard real subsets of ]-0, 1+[ with not necessarily any 

connection between them. 

For software engineering proposals the classical unit interval 

[0, 1] may be used. 

  

Degrees of Dependence and Independence between 

Neutrosophic Components 

T, I, F are independent components, leaving room for incomplete 

information (when their superior sum < 1), paraconsistent and 

contradictory information (when the superior sum > 1), or complete 

information (sum of components = 1).  

https://arxiv.org/ftp/math/papers/0010/0010099.pdf
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For software engineering proposals the classical unit interval 

[0, 1] is used. 

For single valued neutrosophic logic, the sum of the 

components is: 

0 ≤ t+i+f ≤ 3 when all three components are independent; 

0 ≤ t+i+f ≤ 2 when two components are dependent, while the 

third one is independent from them; 

0 ≤ t+i+f ≤ 1 when all three components are dependent. 

When three or two of the components T, I, F are independent, 

one leaves room for incomplete information (sum < 1), 

paraconsistent and contradictory information (sum > 1), or complete 

information (sum = 1).  

If all three components T, I, F are dependent, then similarly one 

leaves room for incomplete information (sum < 1), or complete 

information (sum = 1).  

In general, the sum of two components x and y that vary in the 

unitary interval [0, 1] is: 

0 ≤ x + y ≤ 2 - d°(x, y), where d°(x, y) is the degree of 

dependence between x and y, while 

d°(x, y) is the degree of independence between x and y. 

https://doi.org/10.5281/zenodo.571359 

http://fs.unm.edu/NSS/DegreeOfDependenceAndIndependen

ce.pdf 

In 2013 Smarandache refined the neutrosophic set to n components: 

(T1, T2, ...; I1, I2, ...; F1, F2, ...); 

https://arxiv.org/ftp/arxiv/papers/1407/1407.1041.pdf 

http://fs.unm.edu/n-ValuedNeutrosophicLogic-PiP.pdf . 

  

The Most Important Books and Papers in 

the Advancement of Neutrosophics 

   
  

1995-1998 – Smarandache generalized the dialectics to 

neutrosophy; 

introduced the neutrosophic set/logic/probability/statistics; 

introduces the single-valued neutrosophic set (pp. 7-8); 

https://doi.org/10.5281/zenodo.571359
http://fs.unm.edu/NSS/DegreeOfDependenceAndIndependence.pdf
http://fs.unm.edu/NSS/DegreeOfDependenceAndIndependence.pdf
https://arxiv.org/ftp/arxiv/papers/1407/1407.1041.pdf
http://fs.unm.edu/n-ValuedNeutrosophicLogic.pdf
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https://arxiv.org/ftp/math/papers/0101/0101228.pdf (fourth 

edition) 

http://fs.unm.edu/eBook-Neutrosophics6.pdf (online edition) 

  

2002 – Introduction of corner cases of sets / probabilities / 

statistics / logics, such as: 

-              Neutrosophic intuitionistic set (different from 

intuitionistic fuzzy set), neutrosophic paraconsistent set, 

neutrosophic faillibilist set, neutrosophic paradoxist set, 

neutrosophic pseudo-paradoxist set, neutrosophic tautological 

set, neutrosophic nihilist set, neutrosophic dialetheist set, 

neutrosophic trivialist set; 

-              Neutrosophic intuitionistic probability and 

statistics, neutrosophic paraconsistent probability and 

statistics, neutrosophic faillibilist probability and statistics, 

neutrosophic paradoxist probability and statistics, 

neutrosophic pseudo-paradoxist probability and statistics, 

neutrosophic tautological probability and statistics, 

neutrosophic nihilist probability and statistics, neutrosophic 

dialetheist probability and statistics,neutrosophic trivialist 

probability and statistics; 

-              Neutrosophic paradoxist logic (or paradoxism), 

neutrosophic pseudo-paradoxist logic (or neutrosophic 

pseudo-paradoxism), neutrosophic tautological logic (or 

neutrosophic tautologism): 

https://arxiv.org/ftp/math/papers/0301/0301340.pdf 

http://fs.unm.edu/DefinitionsDerivedFromNeutrosophics.pdf 

  

2003 – Introduction by Kandasamy and Smarandache of 

Neutrosophic Numbers (a+bI, where I = indeterminacy, I^2 = I), 

I-Neutrosophic Algebraic Structures 

and Neutrosophic Cognitive Maps 

https://arxiv.org/ftp/math/papers/0311/0311063.pdf 

http://fs.unm.edu/NCMs.pdf 

https://arxiv.org/ftp/math/papers/0101/0101228.pdf
http://fs.unm.edu/eBook-Neutrosophics6.pdf
https://arxiv.org/ftp/math/papers/0301/0301340.pdf
http://fs.unm.edu/DefinitionsDerivedFromNeutrosophics.pdf
https://arxiv.org/ftp/math/papers/0311/0311063.pdf
http://fs.unm.edu/NCMs.pdf
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2005 - Introduction of Interval Neutrosophic Set/Logic 

https://arxiv.org/pdf/cs/0505014.pdf 

http://fs.unm.edu/INSL.pdf 

  

2006 – Introduction of Degree of Dependence and Degree of 

Independence between the Neutrosophic Components T, I, F 

http://fs.unm.edu/eBook-Neutrosophics6.pdf (p. 92) 

http://fs.unm.edu/NSS/DegreeOfDependenceAndIndepend

ence.pdf 

2007 – The Neutrosophic Set was extended [Smarandache, 

2007] to Neutrosophic Overset (when some neutrosophic 

component is > 1), since he observed that, for example, an 

employee working overtime deserves a degree of membership > 

1, with respect to an employee that only works regular full-time 

and whose degree of membership = 1; 

and to Neutrosophic Underset (when some neutrosophic 

component is < 0), since, for example, an employee making more 

damage than benefit to his company deserves a degree of 

membership < 0, with respect to an employee that produces 

benefit to the company and has the degree of membership > 0; 

and to and to Neutrosophic Offset (when some neutrosophic 

components are off the interval [0, 1], i.e. some neutrosophic 

component > 1 and some neutrosophic component < 0). 

Then, similarly, the Neutrosophic 

Logic/Measure/Probability/Statistics etc. were extended to 

respectively Neutrosophic Over-/Under-/Off- Logic, Measure, 

Probability, Statistics etc. 

https://arxiv.org/ftp/arxiv/papers/1607/1607.00234.pdf 

http://fs.unm.edu/NeutrosophicOversetUndersetOffset.pdf 

http://fs.unm.edu/SVNeutrosophicOverset-JMI.pdf 

http://fs.unm.edu/IV-Neutrosophic-Overset-Underset-

Offset.pdf  

  

 

https://arxiv.org/pdf/cs/0505014.pdf
http://fs.unm.edu/INSL.pdf
http://fs.unm.edu/eBook-Neutrosophics6.pdf
http://fs.unm.edu/NSS/DegreeOfDependenceAndIndependence.pdf
http://fs.unm.edu/NSS/DegreeOfDependenceAndIndependence.pdf
https://arxiv.org/ftp/arxiv/papers/1607/1607.00234.pdf
http://fs.unm.edu/NeutrosophicOversetUndersetOffset.pdf
http://fs.unm.edu/SVNeutrosophicOverset-JMI.pdf
http://fs.unm.edu/IV-Neutrosophic-Overset-Underset-Offset.pdf
http://fs.unm.edu/IV-Neutrosophic-Overset-Underset-Offset.pdf
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2007 – Smarandache introduced the 

Neutrosophic Tripolar Set and Neutrosophic Multipolar 

Set  

and consequently 

the Neutrosophic Tripolar Graph and Neutrosophic Multipolar 

Graph 

http://fs.unm.edu/eBook-Neutrosophics6.pdf (p. 93) 

http://fs.unm.edu/IFS-generalized.pdf 

  

2009 – Introduction of N-norm and N-conorm 

https://arxiv.org/ftp/arxiv/papers/0901/0901.1289.pdf 

http://fs.unm.edu/N-normN-conorm.pdf 

  

2013 - Development of Neutrosophic 

Measure and Neutrosophic Probability  

          (chance that an event occurs, indeterminate chance of occurrence, 

           chance that the event does not occur) 

https://arxiv.org/ftp/arxiv/papers/1311/1311.7139.pdf 

http://fs.unm.edu/NeutrosophicMeasureIntegralProbability.pdf 

  

2013 – Smarandache Refined the Neutrosophic 

Components (T, I, F) as (T1, T2, ...; I1, I2, ...; F1, F2, ...) 

http://fs.unm.edu/n-ValuedNeutrosophicLogic-PiP.pdf 

  

2014 – Introduction of the Law of Included Multiple Middle 

(<A>; <neut1A>, <neut2A>, …; <antiA>) 

http://fs.unm.edu/LawIncludedMultiple-Middle.pdf 

  

2014 - Development of Neutrosophic Statistics (indeterminacy 

is introduced into classical statistics with respect to the 

sample/population, or with respect to the individuals that only 

partially  belong to a sample/population) 

https://arxiv.org/ftp/arxiv/papers/1406/1406.2000.pdf 

http://fs.unm.edu/NeutrosophicStatistics.pdf 

http://fs.unm.edu/eBook-Neutrosophics6.pdf
http://fs.unm.edu/IFS-generalized.pdf
https://arxiv.org/ftp/arxiv/papers/0901/0901.1289.pdf
http://fs.unm.edu/N-normN-conorm.pdf
https://arxiv.org/ftp/arxiv/papers/1311/1311.7139.pdf
http://fs.unm.edu/NeutrosophicMeasureIntegralProbability.pdf
http://fs.unm.edu/n-ValuedNeutrosophicLogic-PiP.pdf
http://fs.unm.edu/LawIncludedMultiple-Middle.pdf
https://arxiv.org/ftp/arxiv/papers/1406/1406.2000.pdf
http://fs.unm.edu/NeutrosophicStatistics.pdf
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2015 - Introduction of Neutrosophic Precalculus and 

Neutrosophic Calculus 

https://arxiv.org/ftp/arxiv/papers/1509/1509.07723.pdf 

http://fs.unm.edu/NeutrosophicPrecalculusCalculus.pdf 

  

2015 – Refined Neutrosophic Numbers (a+ b1I1 + b2I2 + … + 

bnIn), where I1, I2, …, In are subindeterminacies of indeterminacy I; 

2015 – (t,i,f)-neutrosophic graphs; 

2015 - Thesis-Antithesis-Neutrothesis, and Neutrosynthesis, 

Neutrosophic Axiomatic System, neutrosophic dynamic systems, 

symbolic neutrosophic logic, (t, i, f)-Neutrosophic Structures, I-

Neutrosophic Structures,  Refined Literal Indeterminacy, Quadruple 

Neutrosophic Algebraic Structures, Multiplication Law of 

Subindeterminacies: 

https://arxiv.org/ftp/arxiv/papers/1512/1512.00047.pdf    

http://fs.unm.edu/SymbolicNeutrosophicTheory.pdf 

  

2015 – Introduction of the Subindeterminacies of the 

form (I0)n = k/0, for k ∈ {0, 1, 2, …, n-1}, into the ring of modulo 

integers Zn - called natural neutrosophic indeterminacies 

(Vasantha-Smarandache) 

http://fs.unm.edu/MODNeutrosophicNumbers.pdf 

  

2015 – Introduction of Neutrosophic Crisp Set and 

Topology (Salama & Smarandache) 

http://fs.unm.edu/NeutrosophicCrispSetTheory.pdf 

  

2016 – Introduction of Neutrosophic Multisets (as 

generalization of classical multisets) 

http://fs.unm.edu/NeutrosophicMultisets.htm 

  

https://arxiv.org/ftp/arxiv/papers/1509/1509.07723.pdf
http://fs.unm.edu/NeutrosophicPrecalculusCalculus.pdf
https://arxiv.org/ftp/arxiv/papers/1512/1512.00047.pdf
http://fs.unm.edu/SymbolicNeutrosophicTheory.pdf
http://fs.unm.edu/MODNeutrosophicNumbers.pdf
http://fs.unm.edu/NeutrosophicCrispSetTheory.pdf
http://fs.unm.edu/NeutrosophicMultisets.htm
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2016 – Introduction of Neutrosophic Triplet Structures and 

m-valued refined neutrosophic triplet structures [Smarandache - 

Ali] 

http://fs.unm.edu/NeutrosophicTriplets.htm 

  

2016 – Introduction of Neutrosophic Duplet Structures 

http://fs.unm.edu/NeutrosophicDuplets.htm 

  

2017 - In biology Smarandache introduced the Theory of 

Neutrosophic Evolution: Degrees of Evolution, Indeterminacy or 

Neutrality, and Involution 

http://fs.unm.edu/neutrosophic-evolution-PP-49-13.pdf 

  

2017 - Introduction by F. Smarandache of Plithogeny (as 

generalization of Dialectics and Neutrosophy), and Plithogenic 

Set/Logic/Probability/Statistics (as generalization of fuzzy, 

intuitionistic fuzzy, neutrosophic set/logic/probability/statistics) 

https://arxiv.org/ftp/arxiv/papers/1808/1808.03948.pdf 

http://fs.unm.edu/Plithogeny.pdf 

  

2018 – Introduction to Neutrosophic 

Psychology (Neutropsyche, Refined Neutrosophic Memory: 

conscious, aconscious, unconscious, Neutropsychic 

Personality, Eros / Aoristos / Thanatos, Neutropsychic Crisp 

Personality) 

http://fs.unm.edu/NeutropsychicPersonality-ed3.pdf 

2019 - Introduction to Neutrosophic Sociology 

(Neutrosociology) [neutrosophic concept, or (T, I, F)-

concept, is a concept that is T% true,I% indeterminate, 

and F% false] 

http://fs.unm.edu/Neutrosociology.pdf  

 

 

 

http://fs.unm.edu/NeutrosophicTriplets.htm
http://fs.unm.edu/NeutrosophicDuplets.htm
http://fs.unm.edu/neutrosophic-evolution-PP-49-13.pdf
https://arxiv.org/ftp/arxiv/papers/1808/1808.03948.pdf
http://fs.unm.edu/Plithogeny.pdf
http://fs.unm.edu/NeutropsychicPersonality-ed3.pdf
http://fs.unm.edu/Neutrosociology.pdf
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Applications in: 

Artificial Intelligence, Information Systems, Computer Science, 

Cybernetics, Theory Methods, Mathematical Algebraic Structures, 

Applied Mathematics, Automation, Control Systems, Big Data, 

Engineering, Electrical, Electronic, Philosophy, Social Science, 

Psychology, Biology, Biomedical, Engineering, Medical Informatics, 

Operational Research, Management Science, Imaging Science, 

Photographic Technology, Instruments, Instrumentation, Physics, 

Optics, Economics, Mechanics, Neurosciences, Radiology Nuclear, 

Medicine, Medical Imaging, Interdisciplinary Applications, 

Multidisciplinary Sciences etc. 

[ Xindong Peng and Jingguo Dai, A bibliometric analysis of 

neutrosophic set: two decades review from 1998 to 2017, Artificial 

Intelligence Review, Springer, 18 August 2018; 

http://fs.unm.edu/BibliometricNeutrosophy.pdf ] 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://fs.unm.edu/BibliometricNeutrosophy.pdf
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Neutrosophic Sets and Systems (NSS) international journal 

started in 2013 and it is indexed by Scopus, Web of Science (ESCI), 

DOAJ, Index Copernicus, Redalyc - Universidad Autonoma del 

Estado de Mexico (IberoAmerica),  Publons, CNKI, Google Scholar, 

Chinese Baidu Scholar etc. ( http://fs.unm.edu/NSS/ ). 

Submit papers on neutrosophic set/logic/probability/statistics 

and their applications to the editor-in-chief:  smarand@unm.edu . 

  

Encyclopedia of Neutrosophic Researchers 

The authors who have published or presented papers on 

neutrosophics and are not included in the Encyclopedia of 

Neutrosophic Researchers (ENR), vols. 1, 2 and 3, 

http://fs.unm.edu/EncyclopediaNeutrosophicResearchers.pdf 

http://fs.unm.edu/EncyclopediaNeutrosophicResearchers2.pdf 

http://fs.unm.edu/EncyclopediaNeutrosophicResearchers3.pdf 

are pleased to send their CV, photo, and List of Neutrosophic 

Publications to smarand@unm.edu in order to be included into the 

fourth volume of ENR. 

 

 

http://fs.unm.edu/NSS/
mailto:smarand@unm.edu
http://fs.unm.edu/EncyclopediaNeutrosophicResearchers.pdf
http://fs.unm.edu/EncyclopediaNeutrosophicResearchers2.pdf
http://fs.unm.edu/EncyclopediaNeutrosophicResearchers3.pdf
mailto:smarand@unm.edu
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MSc, MPhil (PhD)  

P. Arulpandy  
Assistant Professor  

 

 

 

 

 

Profile  

Received B.Sc. (Mathematics) degree in 2012  from Government Arts 

College, Salem, Tamilnadu, India under Periyar University. Received both 

M.Sc. (Mathematics) and M.Phil. (Mathematics) from the same institution 

in 2014 and 2015. Also he successfully cleared TNSET(Tamilnadu State 

Eligibility Test) in 2017 which is essential for teaching profession in 

Tamilnadu. He worked as an Assistant Professor in AVS College of 

Technology, Salem  from 2015-16. Currently,  he works as an Assistant 

Professor in Bannari Amman Institute of Technology, Erode. Currently, he 

is pursuing his PhD in Digital Topology from Bharathiar University, 

Coimbatore, Tamilnadu. He has published two papers in Neutrosophic sets 

and systems (SCOPUS indexed). He has presented three papers in 

International and National level conferences. His areas of interest includes 

Neutrosophy, Digital image processing, Advanced engineering 

mathematics. 

Research Interests  

Image analysis through neutrosophic sets. Currently, developing the 

representation of image in bipolar neutrosophic domain. 

List of Publications in Neutrosophics  

P. Arulpandy, M. Trinita Pricilla (2019). Some similarity and 

entropy measurements of bipolar neutrosophic soft sets, 

Neutrosophic sets and systems, 25, 174-194. 

Affiliation  
Department of Mathematics 

Bannari Amman Institute of Technology 

Erode, Tamilnadu – 638401 / INDIA 
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 PhD  

Amira S. Ashour 
Assistant Prof. and Head of EEC Dept. 

 

 

 

 

Profile  

Currently an Assistant Professor and Head of Electronics and 

Electrical Communications Engineering, Faculty of Engineering, Tanta 

University, Egypt. She was the Vice-chair of Computer Engineering 

Department, Computers and Information Technology (CIT) College, Taif 

University, KSA for one year from 2015. She was the Vice-chair of 

Computer Science Department, CIT College, Taif University, KSA for 5 

years. She has authored/edited more than 20 books with Elsevier, and 

Springer, and published more than 150 papers in repute journals.  

Ashour is a Series Co-Editor of Advances in Ubiquitous Sensing 

Applications for Healthcare, Elsevier. She is an Editor-in-Chief for the 

International Journal of Synthetic Emotions (IJSE), IGI Global, US. She is 

an Associate Editor of the IJRSDA, IGI Global, US as well as the IJACI, IGI 

Global, US. She is an Editorial Board Member of the International Journal 

of Image Mining (IJIM), Inderscience and reviewer of several repute 

journals.  

Research Interests  

Biomedical Engineering, Computer- aided diagnosis systems, Image 

processing, Medical imaging, Machine learning, Optimization, 

Neutrosophic theory, Smart antenna, Direction of arrival estimation, and 
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Biu, Borno State, Nigeria. I have published over 40 Journal articles in 

national and internationally recognized peer-reviewed Journals. I have 

attended several national and international conferences and published 

many papers in proceedings. I have supervised many undergraduate 

projects. 

Research Interests  

Set, Soft Set, soft multiset, Linear algebra and fractal geometry. 

List of Publications in Neutrosophics  

H. M. Balami (2019). Neutrosophic Soft set and its Application in 

Multicriteria Decision Making Problems. Annals of Fuzzy 

Mathematics and Informatics. Accepted for publication. 

 

 

Affiliation  
Nigerian Army University Biu / NIGERIA 
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 PhD  

Ayoub Banasse  
Research  

 

 

 

 

 

Profile  

Obtained Ph.D degree on Networks and telecommunication from 

university Chouaib Doukkali, Morocco. Professor researcher at ISGA El 

Jadida,and a researcher associate on LTI Laboratory of FS Ben M'sik and 

EEA & TI of FST Mohamedia, University Hassan II of Casablanca, 

Morocco. Outstanding Reviewer on various indexed journals such as 

ELSEVIER Computer networks, SPRINGER Telecommunication systems, 

and International Journal of Advanced Computer Science and 

Applications.etc.Technical program committee on several international 

conferences: Recent Trends in Computer Science and Electronics(USA), 

International Conference on Technology, Innovation, Entrepreneurship 

and Education(UK), International Conference on Green Computing and 

Engineering Technologies (Denmark). Member on “Big data and Internet 

of Things project for urban service” project. 

Research Interests  

Software-defined network; automation of networks; networking; security; 

smart grids; neutrosophics; mobile learning; machine-learning. 

List of Publications in Neutrosophics  

Broumi, Said, Assia Bakali, Mohamed Talea, Florentin 

Smarandache, Vakkas Uluçay, Mehmet Sahin, Arindam 

Dey et al. Neutrosophic Sets: An Overview. New Trends in 

Neutrosophic Theory and Applications, Volume II: 413. 2018 

Affiliation  
University Hassan II of Casablanca / MOROCCO 
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Broumi, Said, Kifayat Ullah, Assia Bakali, and Mohamed Talea. 

Novel System and Method for Telephone Network Planing 

based on Neutrosophic Graph. Infinite Study, 2018. 
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 Prof. dr.   

Ismat Beg  
HEC Distinguished National Professor 

Fellow Pakistan Academy of Sciences 

 

 

 

 

 

Profile  

Professor of Mathematics at Lahore School of Economics, Lahore. He 

is also an HEC Distinguished National Professor and an Honorary Full 

Professor, Institute for Basic Research, Florida (USA). He was a Group 

Associate Member/Senior Guest Scientist of  the Abdul Salam 

International Centre for Theoretical Physics, Trieste, Italy. He has PhD in 

Mathematics from University of Bucharest with specialization in 

functional analysis and operator theory. He has served as Professor in 

various prestigious Universities/Institutes nationally and internationally. 

Dr. Beg is an internationally acknowledged scholar, researcher and 

teacher in the field of mathematical sciences.  Dr. Beg is a Fellow of 

Pakistan Academy of Sciences. His research work has great diversity and 

is well cited by other researchers. His present research interests are in 

preference modeling and multi-criteria decision making, the study of fixed 

point theory, best approximations and fuzzy relations/multi-valued 

functions.  

Dr. Beg has published 270 research journal papers and three books. 

His total citations are 3814 and his h-index is 33. He has supervised 12 

MPhil dissertations, 7 PhD theses and 10 post-doctoral researchers. He 

was awarded Pakistan Academy of Sciences Gold Medal for research in 

mathematics in 2008. He was also awarded first prize in mathematics for 

research by National Book Council of Pakistan, Government of Pakistan 

in 1986. He has completed as principal investigator 11 research projects. 

Affiliation  
Centre for Mathematics and Statistical Sciences 

Lahore School of Economics, Burki Road  

Lahore – 53200 / PAKISTAN 
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He has organized 46 conferences. He also attended 78 conferences and 

delivered lectures at 64 conferences. He is an elected fellow of the Institute 

of Mathematics and its Applications (UK), a Chartered Mathematician and 

a Chartered Scientist.  

Professor Beg roles as teacher and mentor are also exceptional, and 

are felt well beyond national boundaries. He has promoted the cause of 

mathematics in general and of functional analysis in particular by 

organizing series of symposia, workshops and conferences both national 

and regional. He is also member of board of studies of several universities. 

He is member of Editorial Board of fifteen international journals. He is also 

a reviewer of Zentralblatt Fur Mathematik (Germany), Mathematical 

Review (USA), The Natural Sciences and Engineering Research Council of 

Canada and the Ministry of Science and Technology Development (Serbia). 

Dr. Beg is a member of European Mathematical Society, American 

Mathematical Society, London Mathematical Society, International 

Federation of Nonlinear Analysts, International Rough Set Society, Society 

for Mathematics of Uncertainty, All Pakistan Mathematical Association 

and Punjab Mathematical Society.  

Research Interests  

Fuzzy set theory, Multicriteria decision problems, Fixed point theory, 

Order.  

List of Publications in Neutrosophics  

S.K. De and I. Beg: Triangular dense fuzzy neutrosophic sets, 

Neutrosophic Sets and Systems (13) (2016), 25-38.  

M. Gulistan, I. Beg and N. Yaqoob: Decision making problems 

under the environment of neutrosophic cubic soft matrices, 

J. Intelligent and Fuzzy Systems, 36(1) (2019), 295- 307. 
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 Dr.  

Janani Bharatraj  
Assistant Professor 

 

 

 

 

 

Profile  

Ph.D. degree from Hindustan Institute of Technology and Science, 

Chennai, India. M.Phil. (Mathematics) – University of Mysore, Mysore, 

Karnataka, India. M.Sc. (Mathematics) – University of Mysore, Mysore, 

India. B.Sc. (Physics, Mathematics, Computer Science) – SBRR Mahajana 

First Grade College, Affiliated to University of Mysore, Mysore, India. 

Research Interests  

Fuzzy sets and numbers, Extensions, Neutrosophic sets, MCDM 

techniques, Aggregation Operators, Fuzzy Trigonometry. 

List of Publications in Neutrosophics  

M. Clement Joe Anand, Janani Bharatraj (2019) Interval-Valued 

Neutrosophic Numbers With Waspas, Fuzzy Multicriteria 

Decision-Making Using Neutrosophic Sets, 435-453, Springer 

Verlag. 

Janani Bharatraj, M. Clement Joe Anand (2019) Power Harmonic 

Weighted Aggregation Operator On Single-Valued 

Trapezoidal Neutrosophic Number and Interval-Valued 

Neutrosophic Sets, Fuzzy Multi-Criteria Decision-Making 

Using Neutrosophic Sets, 45-62, Springer Verlag. 

Affiliation  
Independent Researcher 

Past Affiliation:  

Hindustan Institute of Technology and Science 

Chennai, Tamilnadu 603103 / INDIA 
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 PhD. habil.   

Marcel-Ioan Boloș  
Professor  

 

 

 

 

 

Profile  

Professor PhD. habil. of the Faculty of Economic Sciences of Oradea, 

having a doctorate in accounting and another doctorate in management. 

His scientific work has been materialized in a total of 10 books, over 50 

articles published in international specialty journals, two patents for 

invention and many projects funded by structural funds. He also was 

Secretary of State in 2012-2017 within the Ministry of Regional 

Development and Tourism and in the Ministry of Transport. 

Research Interests  

Fuzzy modelling; International finance; Regional development & 

transports; Accounting; Finance of public institutions; Corporate 

governance; Scientific research; Project management.  

List of Publications in Neutrosophics  

Boloş Marcel-Ioan, Bradea I.A, Sabau-Popa D.C., Detecting 

Financial Sustainability Risk of The Assets Using Mamdani 

Fuzzy Controller, Technological and Economic 

Development of Economy, Vilnius, Lithuania, ISSN: 2029-

4913 – in pending for publication 

Boloş Marcel-Ioan, Bradea I.A, Delcea C., The Development of a 

Fuzzy Logic System in Stochastic Environment with 

Normal Distribution Variables, for Cash Flow Deficits 

Detection in Corporate Loan Policy, Symmetry-Basel, 

Switzerland, ISSN: 2073-8994 – in pending for publication 

Affiliation  
Faculty of Economic Sciences  

University of Oradea / ROMANIA 
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Boloş Marcel-Ioan, Bradea I.A., Delcea C, A Fuzzy Logic 

Algorithm for Optimizing the Investment Decisions within 

Companies, Symmetry-Basel, issue 2, vol. 11, 2019, article 

no.186, Switzerland, https://doi.org/10.3390/sym11020186 

Boloş Marcel-Ioan, Sabău-Popa C.D., Developing an Adaptive 

Fuzzy Controller for Risk Management of Company Cash 

Flow, International Journal of Fuzzy Systems, vol. 19, pp. 

414-422, 2017, ISSN:1562-2479 

Boloş Marcel-Ioan, Bradea I.A., Delcea C., Adjusting the errors of 

the GM (1, 2) grey model in the financial data series using 

an adaptive fuzzy controller, Grey Systems: Theory and 

Application, Emerald, vol. 6, issue: 3, pp. 341–352, 2016, 

ISSN:2043-9377 

Boloş Marcel-Ioan, Sabău-Popa C.D., Petru F., Manolescu A., 

Development of a fuzzy logic system to identify the risk of 

projects financed from structural funds, International 

Journal of Computers Communications & Control, vol. 10, 

issue 4, pp. 480-491, 2015, ISSN 1841-9836, 

http://univagora.ro/jour/index.php/ijccc/article/view/1914/

pdf03042015 
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Dr. 

Nguyen Xuan Thao 
Assistant Professor  

 

 

 

 

Profile  

Nguyen Xuan Thao was born on October 28, 1982, in Thai Binh, Viet 

Nam. He received the B.Sc. and M.S Degrees, in Mathematic from The 

College of Science Vietnamese National University (VNU), Hanoi, in 2004 

and 2009, respectively. Now, he is a lecturer, Department of applied 

MathInformatics, Faculty of Information Technology, Vienam National 

University of Agriculture (VNUA), Viet Nam. He is teaching Calculus, 

Optimization, Fuzzy logic and its application. 

Research Interests 

Spectral theory of operator; Fuzzy set theory, Rough set theory, 

neutrosophic sets and application in data mining, pattern recognition, 

multi criteria decision making. 

Neutrosophic Research  

Innovative research in decision making and optimization in uncertain 

environment: fuzzy, intuitionistic and neutrosophic environment. 

List of Publications in Neutrosophics  

Le Thi Nhung, Nguyen Xuan Thao,  A Novel Multi-Criteria 

Decision Making Method for Evaluating Water Reuse 

Applications Under Uncertainty, Vietnam Journal of 

Agricultural Sciences (2019), Vol 1(3), pp 230-239. 

Affiliation  
Faculty of Information Teachnology  

Vietnam National University of Agriculture  

Hanoi / VIETNAM 
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Nguyen Xuan Thao, Florentin Smarandache, Divergence 

measure of Neutrosophic sets and applications, 

Neutrosophic Sets and Systems, Vol. 21, 2018, pp 142-152. 

Nguyen Xuan Thao, L.H.Son, B.C.Cuong, Mumtaz Ali, L.H.Lan, 

Fuzzy equivalence on standard and rough set 

neutrosophic sets and applications to clustering analysis, 

Information systems Design and Intelligent Aplications 

(2018), pp 834-842, Springer, Singapore. 

Nguyen Xuan Thao, Evaluating water reuse applications under 

uncertain: Novel (standard neutrosophic) picture fuzzy 

multi-criteria decision making method, International 

Journal of Information Engineering and Electronic Business 

(IJIEEB) , 2018, V.10(6), 32-39. 

Nguyen Van Dinh, Nguyen Xuan Thao, Some Measures of 

(standard neutrosophic) Picture Fuzzy Sets and Their 

Application in Multi-attribute Decision Making, I.J. 

Mathematical Sciences and Computing, 2018, V3, p. 23-41. 

Le Thi Nhung, Nguyen Van Dinh, Ngoc Minh Chau, Nguyen 

Xuan Thao (2018). New dissimilarity measures on 

(standard neutrosophic) picture fuzzy sets and 

applications. Journal of Computer Science and Cybernetics, 34 

(3): 219-231. 

Nguyen Van Dinh, Nguyen Xuan Thao, Ngoc Minh Chau. 

Distance and dissimilarity measure of (standard 

neutrosophic) picture fuzzy sets. Fair 10 (2017), 2017, pp 

104-109. 

Nguyen Xuan Thao, Florentin Smarandache, (I, T) −Standard 

neutrosophic rough set and its topologies properties, 

Neutrosophic Sets and Systems, Vol. 14, 2016, pp 65-70. 

Nguyen Xuan Thao, Bui Cong Cuong, Florentin Smarandache, 

Rough standard neutrosophic set: An application on 

standard neutrosophic information systems, Neutrosophic 

Sets and Systems, Vol. 14, 2016, pp 80-92. 

Nguyen Xuan Thao, Florentin Smarandache, Nguyen Van Dinh, 

Support-Neutrosophic Set:  A New Concept in Soft 

Computing, Neutrosophic Sets and Systems, Vol. 16,  2017, pp 

93-98. 
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Kifayat Ullah 
PhDStudent, Visiting Lecturer  

 

 

 

 

Profile  

BS in Mathematics (2010-2014), International Islamic University Islamabad. 

MS in Mathematics (2014-2016), International Islamic University 

Islamabad. PhD in Mathematics (2016 to date). 

Research Interests 

Generalizations of Fuzzy Sets, Fuzzy Aggregation Operators, Similarity 

and Distance Measures, Fuzzzy Relations, Fuzzy Graph Theory. 

List of Publications in Neutrosophics  

M. Al-Tahan. On Neutrosophic quadruple Hv-groups and their 

properties. M. Al- Tahan, B. Davvaz. Southeast Asian 

Bulletin of Mathematics  (accepted). 

Broumi, S., Talea, M., Bakali, A., Smarandache, F. and Ullah, K., 

Bipolar Neutrosophic Minimum Spanning Tree (February 

27, 2018). Smart Application and Data Analysis for Smart Cities 

(SADASC'18). https://ssrn.com/abstract=3127519  

Broumi, S., Ullah, K., Bakali, A., Talea, M., Singh, P. K., Mahmood, 

T., ... & de Oliveira, A. (2018). Novel System and Method 

for Telephone Network Planning Based on Neutrosophic 

Graph. Global Journal of Computer Science and Technology, 

18(2), 1-10 8.  

Mahmood, T., Khan, Q., Ullah, K. & Jan, N (2018). Single Valued 

Neutrosophic Finite State Machine and Switchboard State 

Machine. New Trends in Neutrosophic Theory and 

Applications, Volume 2, page 384-402. 

 

Affiliation  
International Islamic University Islamabad / PAKISTAN 
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Dr. 

Banu Pazar Varol 
Associate Professor  

 

 

 

 

Profile  

Born in August 1980, in Turkey. Graduated from the Kocaeli University 

with BSc (1999-2003), MSc (2003-2006) and PhD (2006-2012) degrees in 

Department of Mathematics. Erasmus Exchange Student at the University 

of Latvia (2010-2011 fall semester). Research Assistant at the Department 

of Mathematics in Kocaeli University (2005-2012), Assistant Professor in 

Topology (2013 – 2017) and Associate Professor in the same department 

since 2017. Published more than 10 research papers in high quality 

journals. Referee for some journals. 

Research Interests 

Fuzzy Sets; Fuzzy Topologies; (Fuzzy) Soft Sets and (Fuzzy) Soft 

Topological Structures; Fuzzy Metric; Single Valued Neutrosophic Sets.  

Neutrosophic Research 

Apply the theory of Single Valued Neutrosophic Sets in algebraic 

structures such as group, ring, module, field and etc. 

List of Publications in Neutrosophics  

V. Çetkin, B. P. Varol, H. Aygün, On neutrosophic submodules of 

a module. Hacettepe Journal of Mathematics and Statistics, 

Volume 46 (5) (2017), 791 – 799. 

B. P. Varol, V. Çetkin, H. Aygün, A note on neutrosophic field, 

International Conference on Mathematics and Engineering, 

2017. 

Affiliation  
Department of Mathematics 

Kocaeli University  

41380 Kocaeli / TURKEY 
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Dr. 

Hu Zhao 
Professor  

 

 

 

 

Profile  

Received the MS degree from Shaanxi Normal University in 2007-2010, 

and PhD degree of Shaanxi Normal University in 2011-2014. Awarded the 

National scholarship for PhD students in 2013. 

Research Interests 

Fuzzy Sets; Rough Sets; Neutrosophic Sets; Neutrosophic Multi Criteria 

Making; fuzzy topology; logic algebra. 

List of Publications in Neutrosophics  

Zhao, H.Y. Zhang, A result on single valued neutrosophic refined 

rough approximation operators, J. Intell. Fuzzy Syst. 35  

(2018), 3139-3146. 

H. Zhao, H.Y. Zhang, Some Results on Multigranulation 

Neutrosophic  Rough Sets on a Single Domain, Symmetry, 

10 (2018), 417; https://doi.org/10.3390/sym10090417. 

 

 

 

 

 

 

 

Affiliation  
School of Science, Xi'an Polytechnic University, 

Xi'an, 710048 / P.R. CHINA 


