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In most real situations, such as economic management and engineering management, fuzziness (or
vaguenessuncertainty)isinheritedindecisionmakingproblemsanddecisionprocess.Fuzzinessseems
tobesuitablydealtwiththefuzzysetintroducedbyL.A.Zadehandtheintuitionisticfuzzyset(IFS)
introducedbyK.T.Atanassov.Thelatterisanimportantandasuccessfulextensionoftheformerthrough
addinganon-membershipdegree(orfunction).Researchersandpractitionersindisciplinesandfields
haveacknowledgedthesignificanceofthefuzzysetandtheIFS.Therefore,itisveryimportanttoex-
pressandmeasurefuzzinessinrealdecisionmakingproblemsandherebydevelopeffectiveandpractical
modelsandmethods.Infact,inrecentyears,thefuzzysetandtheIFShavebeenextensivelyexploredand
achievedagreatsuccessinmanyfieldssuchasbusiness,management,economics,energyandnatural
resource,medicaltreatment,environment,safety,andtransportation.Inordertocomprehensivelyreflect
theadvanceinthefuzzysetandtheIFS,thebooktitled“TheoreticalandPracticalAdvancementsfor
FuzzySystemIntegration”hasbeeneditedtocollecttheoriginalresearchinthisarea.

Sixteenproposalsforchaptersforthebooktitled“TheoreticalandPracticalAdvancementsforFuzzy
SystemIntegration”havebeenreceivedandcarefullyreviewed.Thirteenchaptersubmissionsarefinally
acceptedtopublishintheaforementionedbook.Inotherwords,thiseditedbookhas13chapters.

Chapter1titled“Fuzziness:AMathematicalTool”iswrittenbyA.K.Sahu,N.K.Sahu,andA.K.
Sahu.Theypointedoutdecisioninformationusuallyisuncertain,vague,andinconsistent.Inthiscase,
thedecisioninformationseemstobeeasilycollectedintermsofthefuzzyset,whichisobservedasan
importantandapowerfultoolthataidsnumerousresearchersandlearnersinavarietyofwaysandin
countlessdisciplinesbytransformingoralinformationintomathematicaldata.Themajorityofthecon-
ventionaltoolsforcomputing,analysis,andmodelingonlydealwiththedefined,deterministic,certain,
andpreciseinformation.Chapter1gaveanideatothelearnersandresearcheraboutthebasicconcepts
ofthefuzzysetsandfuzzynumbersandtheirapplications.ThemainpurposeofChapter1istoimpart
fuzzyknowledgetothereadersandnewlearnerssothattheyaugmentanddisseminatethefuzzyset
theoryintonewapplicationfieldstobenefitthesocietyandmankind.

Chapter2titled“SomeRecentDefuzzificationMethods”iswrittenbyH.Kumar.Defuzzification
isaprocessthattransformsafuzzynumberintoacrispvalue(i.e.,realnumber).Infuzzymodeling,
fuzzyoptimization,andfuzzycontrol,defuzzificationisemployedtotransformthefuzzyoutputsfrom
thesystemsintocrispvaluesduetothefactthatallfuzzysetsinferredbyfuzzyinferenceinthefuzzy
ruleshavetobeaggregatedintoonesinglenumberastheoutputofthefuzzymodel.Currently,thereare
numerousdefuzzificationmethods.Chapter2discussedsomerecentdefuzzificationtechniquessuchas
thesums’centermethod,theheightmethod,themagnitudemethod,themiddlepointmethod,andthe
Robust’srankingmethodaswellastheirapplications.
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Chapter3 titled“Interval-ValuedIntuitionisticFuzzyMulti-AttributeDecisionMakingBasedon
SatisfactoryDegree”iswrittenbyG.F.Yu,D.-F.Li,andJ.M.Qiu.Theyfocusedonhowtosolve
multi-attributedecisionmakingproblemsinwhichratingsofalternativesonattributesareexpressed
withinterval-valuedIFSsandpreferenceinformationonattributesisincomplete.Chapter3constructed
anonlinearprogrammingmodelbasedontheideaofthedeterminedintuitionisticfuzzysatisfactory
degreewhichistheratioofthesquareoftheweightedEuclideandistancebetweenanalternativeand
aninterval-valuedintuitionisticfuzzynegativeidealsolutiontothesumofthesquareoftheweighted
Euclideandistancebetweentheinterval-valuedintuitionisticfuzzynegativeidealsolutionandtheinterval-
valuedintuitionisticfuzzypositiveidealsolution.Thegeneralsatisfactorydegreesofalternativesare
obtained.Anewrankingmethodisdevelopedtogeneratetheorderofthealternatives.Theproposed
modelandmethodareillustratedwitharealexample.

Chapter4titled“IntuitionisticFuzzyDistance-BasedIntuitionisticFuzzyTOPSISMethodandAp-
plicationtoMADM”iswrittenbyJ.X.Nan,T.Wang,andJ.J.An.InChapter4,theintuitionisticfuzzy
distanceisdefinedtomeasuredifferencebetweentwotriangularintuitionisticfuzzynumbers(TIFNs)
andsomeimportantandusefulmetricpropertiesarealsodiscussed.Basedontheconceptsofthede-
finedintuitionisticfuzzydistanceandtheTechniquefororderPreferencebySimilaritytoIdealSolution
(TOPSIS),anewextendedTOPSISisdevelopedtosolvemulti-attributedecisionmaking(MADM)
problemsinwhichtheratingsofalternativesonattributesareexpressedwithTIFNs.Inthismethod,
theintuitionisticfuzzydistancesbetweenalternativesandtheTIFNpositiveideal-solutionaswellas
theTIFNnegativeideal-solutionarecalculated.Then,therelativeclosenessdegreesofalternativesto
theTIFNpositiveidealsolutioncanbeobtained.TherelativeclosenessdegreesarealsoTIFNs,which
areusedtogeneratetherankingorderofalternativesaccordingsomerankingmethodofTIFNs.The
proposedintuitionisticfuzzydistanceandextendedTOPSIScanbeapplicabletoMADMproblemsin
whichtheratingsofalternativesonattributesareexpressedwithintuitionisticfuzzynumbers,particularly
trapezoidalintuitionisticfuzzynumbers.

Chapter5titled“Fuzzy-AHP:ABoonin3PLDecisionMakingProcess”iswrittenbyN.K.Sahu,
A.K.Sahu,andA.K.Sahu,whodiscussedakindofselectionproblemsofthethirdpartylogisticsfor
organizations(orfirms).Thethirdpartylogistics’selectionwhichinvolvesvariousfactorsandattributes
isachallengingproblem.Chapter5explored thefuzzyset theoryandpresentedafuzzyAnalytical
HierarchyProcess(AHP)modeltofacilitatethemanagersoforganizationstodealwiththethirdparty
logistics’decisionmakingproblems.Theoverallperformancesofthethirdpartylogistics’servicepro-
vidersaregreatlyinfluencedbymanysignificantfactors/attributessuchasquality,reliability,service
assurance,shipmentcost,andcustomerrelationship.IntheconstructedfuzzyAHPmodel,servicelevel,
financialsecuritycapabilities,location,globalpresence,relationshipmanagement,andclientfulfillment
arechosentorepresentthefirstlevel’sindices.Theaforementionedfactorshavevarioussub-factors/
attributeswhicharechosentorepresentthesecondlevel’sindices.Variousresearchershaveconstrained
theirworkstothefirstlevelindicesandhavenotconsideredthesecondlevelindices,whichisacrucial
partoftoday’spracticaldecisionmakingprocessforthethirdpartylogistics’selection.HerebytheAHP
accompaniedwiththefuzzysettheoryisusedtosolveindustrialLogisticsproblems.Thepurposeof
Chapter5istodevelopafuzzybasedAHPmethodforsolvingbenchmarking(preferencerankingorders
ofalternativesundercriteria)problems.Theproposedmethodfacilitatesthemanagersoffirmstomake
theverdicttowardschoosingthebestthirdpartylogistics’serviceprovider(s).

Chapter6titled“IntuitionisticFuzzySetTheorywithFairShareCPUScheduler:ADynamicAp-
proach”iswrittenbyS.Raheja,whomainlydiscussedfairshareCPUscheduler,whichequally/statically
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distributestheprocessortimebetweengroups,usersandtasks,asopposedtothefixeddistributionamong
tasks(roundRobinschedulers).Fairnessshouldbethemajorconsiderationforanyscheduler.Traditional
schedulersconsideredthateverytaskbelongstoadifferentuser.Therefore,schedulerslikeroundRobin
logicallydistributeequalCPUservices/processortimetoalltasks.Whenseveraltasksneedaprocessor,
operatingsystemoftenallotsprocessortimeslicesonaroundRobinfashion,i.e.,schedulerdistributes
equaltimetoalltaskshavingsamepriority.However,thestaticapproachmayresultinthedistribution
ofsmallprocessortimetoabusygroupslowsdowntheperformanceofasystem.Themainobjective
ofChapter6istoproposeadynamicapproachtodistributingtheprocessortimeoffairshareschedul-
ersbasedontheIFStheory.Thefairshareschedulercontainsthreemodules.Thefirstmoduleisthe
intuitionisticfuzzyinferencesystemIFIS-DCS,thesecondmoduleistheintuitionisticfuzzyinference
systemIFIS-DP,andthethirdmoduleistheschedulingalgorithm.Theproposedmethodcandealwith
theimprecisenessandinexactnessoftasks,dynamicallysharesprocessortimeamonggroups,usersas
wellastasks,andprovidesdynamicprioritytoeachtaskofactiveusers.Moreover,theproposedmethod
alsoimprovestheperformanceofsystemoverthefairshareschedulerintermsofaverageresponsetime,
averagenormalizedturnaroundtime,andnumberofcontextswitches.

Chapter7titled“MAGDMProblemswithCorrelationCoefficientofTriangularFuzzyIFS”iswrit-
tenbyJ.P.RobinsonandE.C.HenryAmirtharaj.TheconceptsofcorrelationcoefficientsofIFSs,
interval-valuedIFSs,triangularIFSs,andtrapezoidalIFSsareveryimportantandhavebeenpresented
inmanyfields.Chapter7proposedthecorrelationcoefficientoftriangularfuzzyIFSs(TFIFSs)and
developedanewmethodforsolvinguncertainmultipleattributegroupdecisionmaking(MAGDM)
problemswithTFIFSs.Inthismethod,thetriangularfuzzyintuitionisticfuzzyorderedweightedav-
eraging(TFIFOWA)operatorandthetriangularfuzzyintuitionisticfuzzyorderedweightedgeometric
(TFIFOWG)operatorareproposed.Herebythenewdecisionmakingmodelsareconstructedtodeal
withthedecisionsituationswhereexpertweightsarecompletelyunknown.Alsosomecomparisonsare
madewithexistingrankingmethods.

Chapter8titled“CredibilityHypothesisTestingofVarianceofFuzzyNormalDistribution”iswrit-
tenbyS.SampathandB.Ramya,whoconsideredtheproblemoftestproceduresfortestingcredibility
hypothesesaboutthevarianceoffuzzynormaldistributionassumingthattheexpectedvaluesofthe
distributionsmentionedundernullandalternativecredibilityhypothesesareknownandequala priori.
Chapter8discussedsomecaseswheretheunderlyinghypothesisissimpleandcomposite(onesided).
Thetestshavebeenderivedwiththehelpofthemembershipratiocriterion.Someimportantanduseful
propertiespossessedbythedevelopedtestssuchasthebestcredibilityrejectionregionanduniformly
bestrejectionregionhavebeenstudied.Thevalidityandfeasibilityofthederivedtestsareillustrated
withseveralexamples.

Chapter9titled“ApplicationofFuzzySoftSetinPatients’Prioritization”iswrittenbyS.A.Rahimi,
whoisconcernedaccesstohealthcareservicesandlongwaitingtimewhichisoneofthemainissues
inOECDcountriesincludingCanadaandUnitedStates.Healthcareorganizations(orhospitals)cannot
increasetheirlimitedresourcesnortreatallpatientssimultaneously.Asaresult,patients’accesstothese
servicesshouldbeprioritizedsothatthescarce(orlimited)resourcesareusedinthebestway.Hereby
inpatients’prioritizationproblemsthereappearsomechallengingaspectssuchasmultipleconflicting
criteria,incompleteandimprecisedata,associatedrisksthatthreatenpatientsonwaitinglists,uncertainties
inclinicians’decisions,decisionmakergroup’sopinions,andsystem’sdynamicbehavior.Inappropriate
prioritizationofpatientwaitingfortreatmentmaydirectlyaffectoninefficienciesinhealthcaredelivery,
qualityofcare,andmostimportantlyonpatients’safetyandtheirsatisfaction.Inspiredbythesefacts,
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Chapter9discussedtheimportanceofusingfuzzylogicinmedicalareaandproposedanovelhybrid
frameworktoprioritizepatientsbasedonthefuzzysoftset.

Chapter10titled“PerformanceEstimationofFirmsbyG-L-ASupplyChainunderImperfectData”
iswrittenbyA.K.Sahu,N.K.Sahu,andA.K.Sahu.Inrecentdecade,forsupplychainmanagement,
manymethodswereproposedtosolvevariousproblemsofindustrialsectors,suchasassessmentofre-
siliencyofsupplieragainstdisasters,wastemanagementequipmentsavailabilityinmanufacturingfirms,
greenperformance,andresponsesoffirmstowardstheirclients.Performancemeasurementisutilized
asatooltoquantifyoverallefficiencyviathegreen,lean,andagile(G-L-A)supplychainactivitiesof
firms,wherethegreensupplychainagendaistocontrolanddiminishpollutionandtheleansupply
chainhelpstoreducethewasteoffirms,whiletheagilesupplychainmanagestorespondtoclientsas
quickaspossible.Chapter10proposedamulti-criteriondecisionmakingperformanceappraisement
module(constitutedbymixingthesegregatedgreen,leanandagilesupplychainmeasuresandtheir
correspondinginterrelatedmetrics)conjunctivewithfuzzyperformanceindexmodel,whichisusedto
evaluatetheoverallperformanceoffirms.Inaddition,anincentreofthecentroidmethodisproposed
toclassifyillandstrongG-L-Ametricsoffirmssothatmanagerscouldraisetheirfirms’performance
tostandardlevels.

Chapter11titled“AppraisetheEconomicValuesofLogisticHandlingSystemunderMixedInforma-
tion”iswrittenbyA.K.Sahu,N.K.Sahu,andA.K.Sahu,whoconsideredtheproblemsofquantifying
theeconomicvaluesofmaterialhandlingsystems.Inrecentyears,assessmentsoffirm(orcorporation)
logisticactivitiesarefoundasahistorictopicinrealindustrialmanagement.Eachparameter(orfactor,
attribute)leadsthetraitroleinrelationtomaterializetheeconomicvaluesofmaterialhandlingsystems,
whichmayresultintheso-calledakindofmulti-criteriadecisionmakingproblemswithobserveddata
ratherthanverbaldata.Thus,itisobservedthattheseproblemsareresolvedwithlesscomputationtask
byexplorationofneweffectivealgorithmictechniques.Chapter11proposedanewmulti-levelmulti-
criteriondecisionmakingalgorithmictechniqueforappraisingtheeconomicvaluesofmaterialhandling
systems(i.e.,candidatesoralternatives)undersubjective(linguisticinformationprovidedbypersonnel)
orobjectiveorsubjectivecumobjectiveinformation.Theproposedtechniquecanbeimplementedto
resolvemiscellaneousquandariesofindustries,suchasperformancemeasurementofsupplychainman-
agement,benchmarkingofadvancedmanufacturingtechnologies,portselection,shippinglogisticroute
evaluation,layoutevaluation,andbankingsectorevaluation.Chapter11displayedaflexibledecision
supportsystemforquantifyingtheeconomicvaluesofmaterialhandlingsystemalternatives.

Chapter12titled“BenchmarkingofAdvancedManufacturingMachinesBasedonFuzzy-TOPSIS
Method”iswrittenbyA.K.Sahu,A.K.Sahu,andN.K.Sahu,whostudiedtheevaluationandman-
agementofadvancedmanufacturingmachines.Itisobservedthattheevaluationofthemostappropri-
atecomputernumericalcontrol(CNC)machinetoolistheforemostissueforsustainingtheadvanced
manufacturingproductionunitsatthecompetitiveglobalmarketplace.Inlastyears,manyevaluation
parameter/criteria/attributesuchasthecost,toollength,tooldiameter,metalremovalrate,andX-Y-Z-axis
movementoftoolaretakenintoaccountexcepttheproductivity,precision,accuracy,andreliabilityprior
topurchasing/electingCNCmachinetoolsamongthepreferredalternatives.Chapter12developedanew
extendedTOPSISalgorithmictechniquewithtrapezoidalfuzzynumbersforappraisingandbenchmark-
ingthepreferableCNCmachinetools(i.e.,optionsoralternatives).Inthismethod,thequalitativeand
quantitativeparameter/criteria/attributesareconsidered,wheresubjectiveassessmentsofexperts’panel
(thedecisionmakinggroup)onqualitativecriteriaareintegratedintoelectingthebestCNCmachine
tool.TheproposedmethodinChapter12maysolvesomereallifedecisionmakingproblemssuchas
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appraisement,evaluation,andbenchmarkingofcars,buses,trucks,plantlayouts,aeroplanes,material
handlingequipments,androbots.

Chapter13titled“PredictionofSolarandWindEnergiesbyFuzzyLogicControl”iswrittenbyS.
Faquir,A.Yahyaouy,H.Tairi,andJ.Sabor,whopresentedastudyofphotovoltaicpanelsandwindtur-
binesandproposedasimulatorbasedonfuzzylogiccontrol(FLC)toestimatethewindandsolarpowers
underanyweatherconditions.Thesetwoenergysourcesareveryusefulrenewableenergiesthatcanbe
combinedtogetherinonehybridsystemtoincreasesystem’sefficiency.Thechoiceofamathematical
modeltodeterminetheoutputpowerofeachsourcedependsondifferentparameters.Consideringlots
ofparametersanddifferentweatherconditionsmakesthemathematicalmodelingtoocomplextobe
implemented.Chapter13proposedthefuzzymodelingtopredict thephotovoltaicandwindturbine
powersfromnaturalfactors,temperature,lighting,andwindspeedandconsideringanyweathercondi-
tions.Resultsobtainedfrompreviousworkwerecompiledandusedtodeterminethevaluesofthefuzzy
variables’intervals.Thephotovoltaicandwindturbinepowervaluespredictedfromthefuzzymodeling
werecomparedtothedataobtainedfromthesimulationandthedifferenceerrorwasverysmall.The
obtainedfuzzymodelingvaluescanbeusedasinputvaluesforahybridrenewablesystemcomposed
ofphotovoltaicpanels,awindturbine,andstorageunitssuchasbatteriesthatcanbeimplementedto
supplyaloaddemandforasite.

Thiseditedbookaimstoproviderelevanttheoreticalframeworksandthelatestempiricalresearch
findings in theareaoffuzzysets, IFSs,andfuzzysystems.It iswrittenforprofessionalswhowant
toimprovetheirunderstandingoffuzzysetsandIFSswhichareappliedtodifferentfieldsunderthe
backgroundoftheglobaleconomyandnetworkseconomy.Alsothiseditedbookaimstodevelopnew
theoryandmethodsoffuzzysets,IFSs,andtheirsystemsandextendtheapplicationrangesorfields.

Itisaddressedtopeopleintheoreticalresearchesandpracticalapplicationsfromdifferentfieldsand
disciplinessuchas:

• Decisionscience,
• Gametheory,
• Managementscience,
• Operationalresearch,
• Fuzzysetsorfuzzymathematics,
• Appliedmathematics,
• Industrialengineering,
• Finance,
• Appliedeconomics,
• Expertsystem,and
• Socialeconomyaswellasartificialintelligence.

Moreover,itisalsoaddressedtoteachers,postgraduates,anddoctorsincollegesanduniversitiesin
differentdisciplinesormajors:

• Decisionanalysis,
• Management,
• Operationresearch,
• Fuzzymathematics,
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• Fuzzysystemanalysis,
• Appliedmathematics,
• Systemsengineering,
• Projectmanagement,
• Supplychainmanagement,
• Industrialengineering,
• Appliedeconomics,and
• Hydrologyandwaterresources.

Finally,theeditorwouldliketothankalltheauthors(contributors)ofthiseditedbookandallthe
reviewerswhocosttheirvaluedtimesandenergiestoreviewthiseditedbookandgiveexcellentcom-
mentsandconstructivesuggestions.

Deng-Feng Li 
Fuzhou University, China 
September 20, 2016
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