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Abstract . This presentationproposesa generalizeddistancemeasure

and its similarity measures between single valued

neutrosophicmultisets(SVNMs).

Then, the similarity measuresare applied to a medical

diagnosis problem with incomplete, indeterminateand

inconsistentinformation.

This diagnosismethodcandealwith thediagnosisproblem

with indeterminateand inconsistent information which

cannot be handled by the diagnosis method based on

intuitionistic fuzzymultisets(IFMs).



1. Introduction . The vaguenessor uncertaintyrepresentationof imperfect

knowledge becomes a crucial issue in the areas of

computerscienceandartificial intelligence.

To deal with the uncertainty,the fuzzy set proposedby

Zadeh [1] allows the uncertainty of a set with a

membershipdegreebetween0 and1.

[1] L. A. Zadeh. Fuzzy Sets. Information and Control, 8

(1965), 338-353.

Then, Atanassov[2] introducedan intuitionistic Fuzzyset

(IFS)asageneralizationof theFuzzyset.

[2] K. Atanassov. Intuitionistic fuzzy sets. Fuzzy Setsand

Systems,20 (1986), 87-96.



1. Introduction ðcont.

The IFS representsthe uncertaintywith respectto both

membershipandnon-membership.

However, it can only handleincompleteinformation but

not the indeterminateand inconsistentinformation which

existscommonlyin realsituations.

Therefore, Smarandache[3] proposeda neutrosophicset.

It can independentlyexpresstruth-membershipdegree,

indeterminacy-membershipdegree,and false-membership

degree and deal with incomplete, indeterminate,and

inconsistentinformation.

[3] F. Smarandache. A unifying field in logics. neutrosophy:

Neutrosophic probability, set and logic. Rehoboth:

AmericanResearchPress,1999.



1. Introduction ðcont.

After that, Wang et al [4] introduced a single valued

neutrosophicset (SVNS), which is a subclassof the

neutrosophicset. S

VNS is a generalizationof the conceptsof the classicset,

fuzzyset,andIFS.

TheSVNS shouldbeusedfor betterrepresentationasit is

amorenaturalandjustifiedestimation[4].

[4] H. Wang, F. Y. Smarandache, Q. Zhang, and R.

Sunderraman. Single valued neutrosophicsets. Multispace

andMultistructure, 4 (2010), 410-413.



1. Introduction ðcont.

All thefactorsdescribedby theSVNSarevery suitablefor

humanthinking dueto the imperfectionof knowledgethat

humanreceivesor observesfrom theexternalworld.

For example,for a given propositionñMovieX would be

hitò,in this situationhumanbraincertainlycannotgenerate

preciseanswersin termsof yesor no, asindeterminacyis

thesectorof unawarenessof apropositionôsvaluebetween

truthandfalsehood.

Obviously, the neutrosophiccomponentsarebestfit in the

representation of indeterminacy and inconsistent

information.



1. Introduction ðcont.

Recently, Ye [5-7] proposedsomesimilarity measuresof

SVNSs and applied them to decision making and

clusteringanalysis.
[5] J. Ye and Q. S. Zhang. Single valued neutrosophic

similarity measuresfor multiple attributedecisionmaking.

NeutrosophicSetsandSystems,2 (2014), 48-54.

[6] J. Ye. Multiple attributegroupdecision-makingmethod

with completely unknown weights based on similarity

measuresunder single valued neutrosophicenvironment.

Journalof IntelligentandFuzzySystems,(2014).

[7] J. Ye. Clusteringmethodsusingdistance-basedsimilarity

measuresof single-valued neutrosophicsets. Journal of

IntelligentSystems,(2014).

Basedon multiset theory, Yager [8] introduceda fuzzy

multisetconcept,which allowstherepeatedoccurrencesof

anyelement.
[8] R. R. Yager. On the theory of bags (Multi sets).

InternationalJournalof GeneralSystem,13 (1986), 23-37.



1. Introduction ðcont.

Thus,thefuzzy multisetcanoccurmorethanoncewith the

possibilityof thesameor differentmembershipvalues.

Then, Shinoj andSunil [9] extendedthe fuzzy multiset to

the intuitionistic fuzzy multiset(IFM) andpresentedsome

basicoperationsanda distancemeasurefor IFMs, andthen

appliedthedistancemeasureto medicaldiagnosis.
[9] T. K. Shinoj and J. J. Sunil. Intuitionistic fuzzy multi

sets and its application in medical diagnosis. World

Academy of Science,Engineeringand Technology, 6(1)

(2012), 1418-1421.

Rajarajeswariand Uma [10] put forward the Hamming

distance-based similarity measure for IFMs and its

applicationin medicaldiagnosis.
[10] P. Rajarajeswariand N. Uma. NormalizedHamming

Similarity Measurefor Intuitionistic Fuzzy Multi Setsand

Its Application in Medical diagnosis. Intl. Journal of

MathematicsTrendsandTechnology,5(3) (2014), 219-225.



1. Introduction ðcont.

Recently, Ye et al. [11] presented a single valued

neutrosophicmultiset(SVNM) asa generalizationof IFM

andtheDice similarity measurebetweenSVNMs,andthen

appliedit to medicaldiagnosis.

[11] S. Ye andJ. Ye. Dice similarity measurebetweensingle

valuedneutrosophicmultisetsandits applicationin medical

diagnosis. NeutrosophicSetsandSystems,2014.

Based on SVNMs, this paper further develops a

generalized distance measure and the distance-based

similarity measuresbetweenSVNMs, andthenappliesthe

similarity measuresto medicaldiagnosis.



2. Preliminaries .

Smarandache[3] originally presentedthe concept of a

neutrosophicset.
[3] F. Smarandache. A unifying field in logics. neutrosophy:

Neutrosophic probability, set and logic. Rehoboth:

AmericanResearchPress,1999.

A neutrosophicsetA in a universalsetX is characterized

by a truth-membershipfunction TA(x), an indeterminacy-

membership function IA(x), and a falsity-membership

functionFA(x).

The functionsTA(x), IA(x), FA(x) in X are real standardor

nonstandardsubsetsof ]ī0, 1+[, i.e., TA(x): X Ÿ ]ī0, 1+[,

IA(x): XŸ ]ī0, 1+[, andFA(x): XŸ ]ī0, 1+[.

Then, thesumof TA(x), IA(x) andFA(x) is no restriction,i.e.
ī0ÒsupTA(x) + supIA(x) + supFA(x)Ò3+.

2.1 Some concepts of SVNSs



2. Preliminaries ðcont.

However,Smarandache[3] introducedtheneutrosophicset

from philosophicalpointof view.

[3] F. Smarandache. A unifying field in logics. neutrosophy:

Neutrosophic probability, set and logic. Rehoboth:

AmericanResearchPress,1999.

Therefore,it is difficult to apply the neutrosophicset to

practicalproblems.

To easilyapply in scienceandengineeringareas,Wanget

al. [4] introducedtheconceptof SVNs,which is a subclass

of theneutrosophicsetandgavethefollowing definition.

[4] H. Wang, F. Y. Smarandache,Q. Zhang, and R.

Sunderraman. Single valued neutrosophicsets. Multispace

andMultistructure, 4 (2010), 410-413.

2.1 Some concepts of SVNSs
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2. Preliminaries .

As a generalizationof the conceptof IFM, a conceptof

SVNM and somebasicoperationalrelationsfor SVNMs

[11] areintroducedbelow.

[11] S. Ye andJ. Ye. Dice similarity measurebetweensingle

valuedneutrosophicmultisetsandits applicationin medical

diagnosis. NeutrosophicSetsandSystems,2014.

2.2 Some concepts of SVNMs
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3. Distance and similarity measures of SVNMs .

The distancemeasureand similarity measureare usually

usedin realscienceandengineeringapplications.

Therefore, the section proposesa generalizeddistance

measure between SVNMs and the distance-based

similarity measuresbetweenSVNMs.

However, the distanceand similarity measuresin SVNSs

are considered for truth-membership, indeterminacy-

membership,and falsity-membershipfunctionsonly once,

while the distanceand similarity measuresin SVNMs

should be considered more than once because their

functionsaremulti-values.



3. Distance and similarity measures of SVNMs ðcont.


