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IntroductionIntroduction

• L([0,1])=

• L([0,1], ≤L) is a partial ordered set, with

A-IFSs



Research Group of Artificial Intelligence and Approximate Reasoning
4

IntroductionIntroduction

IVFSs

Equivalence IVFSs and A-IFSs
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IntroductionIntroduction

IVFSs

A-IFSs

L*- fuzzy sets

Intuitionistic
[0,1]-fuzzy sets

Vague sets

Grey sets

Fuzzy sets

Atanassov’s operators

Interval valued
intuitionistic fuzzy sets

Type 2 fuzzy sets

Soft sets

Probabilistic sets

Fuzzy rough sets
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AtannassovAtannassov’’ss operatorsoperatorsAtannassovAtannassov’’ss operatorsoperators
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MotivationMotivation

• 1983: Atanassov’s operators
K. Atanassov, Intuitionistic fuzzy sets, In: VIIth ITKR 
Session,Deposited in the Central Science and Technology
Library of the Bulgarian Academy of Sciences, Sofia, 
Bulgaria, 1983, pp. 1684-1697.

• 1988: OWA operators
R.R. Yager, On ordered weighted averaging aggregation
operators in multicriteria decision making, IEEE Trans. 
Syst. Man Cybern, 18 (1988) 183-190.

Can we relate both concepts?
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AggregationAggregation functionsfunctions
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OWA OWA OperatorsOperators
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RelationRelation betweenbetween AtanassovAtanassov’’ss
andand OWA OWA operatorsoperators I I 

We want to relate Atanassov’ operators and OWA 
operators in dimension 2.

Problem: 
They are defined over different spaces
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RelationRelation betweenbetween AtanassovAtanassov’’ss
andand OWA OWA operatorsoperators II

OWA operators Atanassov’s operators
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RelationRelation betweenbetween AtanassovAtanassov’’ss
andand OWA OWA operatorsoperators I I 

A Solution: 
i: i: [0,1]x[0,1] ―> L([0,1])

(x,y)     ―> [min(x,y), max(x,y)]
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RelationRelation betweenbetween AtanassovAtanassov’’ss
andand OWA OWA operatorsoperators IIII
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RelationRelation betweenbetween AtanassovAtanassov’’ss
andand OWA OWA operatorsoperators IIIIII
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RelationRelation betweenbetween AtanassovAtanassov’’ss
andand OWA OWA operatorsoperators IVIV
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RelationRelation betweenbetween AtanassovAtanassov’’ss
andand OWA OWA operatorsoperators IVIV
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GeneralizedGeneralized AtanassovAtanassov’’ss operatorsoperators

H. Bustince, J. Montero, M. Pagola, E. Barrenechea, D. Gómez: A Survey On Interval-Valued Fuzzy Sets. 
In W. Pedrycz, A. Skowron, V. Kreinovich (Eds.): Handbook of Granular Computing John Wiley and sons, 
NewYork,(2008), Chapter 22.
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GeneralizedGeneralized AtanassovAtanassov’’ss operatorsoperators IIII
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GeneralizedGeneralized AtanassovAtanassov’’ss operatorsoperators IIII
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GeneralizedGeneralized AtanassovAtanassov’’ss operatorsoperators III.   III.   
ConstructionConstruction..
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FuzzyFuzzy sets sets associatedassociated toto IVFSsIVFSs..

Atanassov’s operators allow to relate fuzzy sets to interval-
valued fuzzy sets.
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ConclusionsConclusions

• In dimension 2, Atanassov’s operators and OWA 
operators provide the same numerical results.

• OWA operators of dimension 2 can be obtained
from Atanassov’s operators.

• In particular, OWA operators can be obtained
from the “extremal”Atanassov’s operators K0 and
K1.
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