ON THE STRUCTURE OF p-STABLE AGGREGATION OPERATORS

Juliana Mordelová

Department of Mathematics Slovak University of Technology Radlinského 11, 813 68 Bratislava, Slovak Republic

mordel@vox.svf.stuba.sk

The aim of the paper is to study the structure of p-stable aggregation operators which were introduced in [2] for controlling output errors in aggregation process.

Definition 1. Let n ∈ N, n ≥ 2 and p ∈ [1, ∞ ]. An n–ary aggregation operator is p–stable if for all x = (x1, . . . , x_n) and y = (y1, . . . , y_n) ∈ [0, 1]^n we have |A(x) − B(y)| ≤ ‖x − y‖_p, (1) where ‖.‖_p is the standard norm in the Banach space R^n .

If we work with a fixed number n of inputs we will use only the name p–stable aggregation operator.

Since for p ∈ [1, ∞ [ and u = (u1, . . . , u_n) ∈ [0, 1]^n the norms are ‖u‖_p = (_n ∑ i=1^{|ui|} p )1/p_{, and ‖u‖} 1 = max1ˇiˇn^{|ui|, 1–stable aggregation operators are just 1–Lipschitz aggregation operators, and ∞–stable ag-}

gregation operators coincide with so–called kernel aggregation operators introduced and studied in [4,5].

Denote by S_p, p ∈ [1, ∞ ], the class of all p–stable aggregation operators. Then the system (S_p)1_p=1 is decreasing with respect to the parameter p: ∀ p, q ∈ [1, ∞ ] [ p < q ⇒ S_p ⊂ S_q ]. Due to the nested structure of the system (S_p)1_p=1, kernel aggregation operators are p–stable for all other p ∈ [1, ∞ [ . For composed aggregation operators D which are defined by the composition of aggregation operators in the sense D = A(B, C) we can prove that if B, C are p− and q–stable aggregation operators respectively, and A is a kernel aggregation operator then D is certainly r-stable, where r = min(p, q). This property of composed operators is not guaranteed by any A ∈ S_p with p < ∞. It can be shown that for each p < ∞ there exist kernel aggregation operators B, C and a p–stable (binary) aggregation operator A such that D = A(B, C) /∈ S1.

There are also other reasons why the class of all ∞–stable aggregation operators is a distinguished class of aggregation operators. We prove some results on p–stable aggregation operators, in general, and then we focus our study on the structure of these aggregation operators in their binary form.

References

[1] T. Calvo, A. Kolesárová, M. Komorníková, R. Mesiar, A Review of Aggregation Operators, University Press, Alcalá de Henares, Spain, 2001.

[2] T. Calvo, R. Mesiar, Stability of aggregation operators, Proceedings of EUSFLAT’2001, Leicester, 2001, pp. 475-478. [3] J.C.Fodor and M. Rubens, Fuzzy Preference Modelling and Multicriteria Decision Support, Kluwer Academic Publishers, Dordrecht, 1994.

[4] A. Kolesárová, J.Mordelová, 1-Lipschitz and kernel aggregation operators, Proceedings AGOP’2001, Oviedo, Spain, 2001, pp.71-76.

[5] J. Mordelová, E. Muel, Kernel aggregation operators, Proceedings AGOP’2001, Oviedo, Spain, 2001, pp. 95-98. [6] R.R. Yager, On a general class of fuzzy connectives, Fuzzy Sets and Systems 4 (1980), 235–242.