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ABSTRACT

Inthispaper,anewdefinitionofintuitionisticfuzzymultisets(IFMS)hasbeenintroduced.Algebraic
operationsontheseintuitionisticfuzzymultisetsaredefined,andtheirpropertiesunderthesealgebraic
operationsarestudied.TheauthorhasalsointroducedanewnotionofcomplementforanIFMS
inwhichthecomplementoftheoriginalsetisalsoanIFMS.Thenotionofdistanceandsimilarity
betweentwoIFMSshasbeendefined,andtheirpropertieshavealsobeenstudiedhere.Anapplication
ofIFMSinsolvingamedicaldiagnosisproblemhasbeenprovidedattheend.
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1. INTRodUCTIoN

Multisetsareusefulgeneralizationsofclassicalsetsthathaveavarietyofapplicationsinthefieldof
computersciencesuchasinformationretrievaloninternetetc.Kunth(1969)introducedthenotion
ofmultisetswhereoneelementoftheuniversemayrepeatitselfseveraltimesinamultisetanda
‘count function’notes thenumberof such repetitions.Actually thiscount function inamultiset
is thegeneralizationof thecharacteristic function forclassical sets.AfterKunth several authors
studiedthetheoryandapplicationofmultisets(Blizard,1989;Hickman,1980;Nazmul&Majumdar,
2013).Fuzzymultisets(Yagar,1986;Blizard,1989;Miyamoto,2001;Syropoulos,2012)areagain
generalizationsofcrispmultisetsinlightoffuzzysets(Zadeh,1965)wherewehaveadecreasing
sequenceofmembershipdegreesforeachelementinamultiset.Furthergeneralizationsoffuzzy
multisetswhichisbasedonAtanasov’sintuitionisticfuzzysets(1986)arecalledintuitionisticfuzzy
multisets.IFMS’swerefirstintroducedbyShinojandJohn(2012,2013,2015).Inintuitionisticfuzzy
multisets,wehavetwosequencesofnumbers,namelyamembershipsequencewhichisdecreasing
innatureandanon-membershipsequenceagainsteachelementoftheuniversethatispresentinthe
multiset.Thenon-membershipdegreesequenceisnotorderedandthesumofthecorresponding
elements of these two sequences satisfies the intuitionistic condition, i.e. the sum of these two
degreesmustbelessorequalto1.Severalauthors(Ejegwa2016)havefurtherstudiedthetheoryand
applicationsofintuitionisticfuzzymultisetsinrecenttimes.Butthemainproblemwithfuzzymultisets
andintuitionisticfuzzymultisetsaretheircomplement.Inbothcasesthemembershipsequenceis
decreasinginorder,thereforethenaturalfuzzyorintuitionisticfuzzycomplementwillnotpreserve
theorderofthissequence.Thatiswhywewillnotgetafuzzyorintuitionisticfuzzymultisetwhen
wetakethenaturalcomplement.Thispaperaimstoaddressthisissueincaseofintuitionisticfuzzy
multisets.Againthenotionofdistanceandsimilaritybetweenanytwosetsareaveryusefulconcept
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inmathematicsandtheyhaveanumberofimportantapplications.Smidtz&Krapyzik(2000)first
introducedthenotionofdistancebetweentwointuitionisticfuzzysets.Herewehaveintroducedthe
notionofdistanceandsimilaritybetweentwoIFMSsandalsoshownapossibleapplicationofIFMS
insolvingamedicaldiagnosisproblem.Therestofthispaperisconstitutedasfollows:Insection2,
wegivesomepreliminarydefinitionsandpropertiesrelatedtointuitionisticfuzzymultisetsthatare
requiredtounderstandthispaper.AnewnotionofIFMSshasbeendefinedinsection3andsome
basicalgebraicoperationshavebeendefinedonthem.Section4introducesthenotionofdistance
betweentwoIFMSsandstudiesitsproperties.Alsoadistancebasedmeasureofsimilaritybetween
twoIFMSshasbeendefinedhere.AnapplicationofIFMSinmedicaldiagnosisproblemhasbeen
discussedinsection5.Section6concludesthepaper.

2. PReLIMINARIeS

Inthissectionsomepreliminarydefinitionsandresultsregardingmultisetsanditsgeneralizations
aregiven.

Definition 2.1(Multisets)(Miyamoto,2001)AmultisetMoftheuniverseXischaracterizedbythe
countfunctionCM:X→N,whereN={0,1,2,.....}.Thus,CM(x)isthenumberofoccurrences
oftheelementxoftheuniverseX.

Definition 2.2(FuzzyMultisets)(Yagar,1986)Afuzzymultiset(FMS)AdrawnfromtheuniverseXis
characterizedbyafunction‘countmembership’ofAdenotedbyCMAsuchthatCMA:X→P([0,1]).
ThusforeachelementxoftheuniverseX,wegetamembershipsequencewhichisdefinedas
adecreasinglyorderedsequenceofelementsfrom[0,1].Thus

CM x where where p
A A A A

p
A A A

p( ) ( , ,....., ), ..... ,= ≥ ≥ ≥µ µ µ µ µ µ1 2 1 2 is aa finite positive integer.

Definition 2.3(Intuitionisticfuzzysets)(Atanassov,1986)Anintuitionisticfuzzyset(IFS)AinX
is an object having the form A x x x x X
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Definition 2.4 (Intuitionistic fuzzy multisets) (Shinoj & John, 2013) An IFMS A over X is

characterizedbytwofunctions:‘countmembership’ofA(denotedbyCMA)and‘countnon-
membership’ofA(denotedbyCNA)givenrespectivelyas:CMA,CNA:X→P([0,1]).Nowfor

each
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Definition 2.5(Shinoj&John,2012)ThelengthofanelementxinaIFMSA,denotedbyL(x,A),
isdefinedasthecardinalityofCMA(x)orCNA(x),i.e.L(x,A)=|CMA(x)|=|CNA(x)|.

3. INTUITIoNISTIC FUZZy MULTISeTS

InthissectiontheauthorintroducesanewdefinitionofIFMSwhichisdifferentfromearlierdefinitions.
Hehasalsodefinedsomebasicalgebraicoperationsonthemincludingthenotionofcomplement
andpropertiesofIFMSundertheseoperationshavealsobeenstudiedhere.Throughoutthispaper
ithasbeenassumedthattheuniverseofdiscourseisfinite.
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