HAHN DECOMPOSITION OF MODULAR MEASURES AND APPLICATIONS

A. Avallone, G. Barbieri and P. Vitolo

University of Basilicata Contrada Macchia Romana 85100 Potenza and University of Udine via delle Scienze 206 33100 Udine, Italy

avallone@unibas.it, barbieri@dimi.uniud.it and vitolo@unibas.it

Let L be a lattice effect algebra and X a Banach space. A function μ: T → X is said to be a modular if μ(a ∨ b) + μ(a ∧ b) = μ(a) + μ(b) for all a, b ∈ L and it is said to be a measure if μ(a ⊕ b) = μ(a) + μ(b) for all orthogonal a, b ∈ L. A measure is (σ)-order continuous if μ(an) → μ(a) whenever (an) is a monotone net (sequence) converging to a.

We prove a Hahn decomposition theorem for real-valued σ-order continuous modular measures on σcomplete lattice effect algebras. As an application, we establish a natural isomorphism between the space of all bounded real-valued modular measures μ on L and the space of all real-valued order continuous modular measures on C(L̃); here L̃ is a suitable completion of a quotient of L and C(L̃) the center of L̃. This allows us to prove the following result. If X is a Banach space with the Radon-Nikodym property and μ is a modular measure of bounded variation then μ(L) is compact. If, in addition, μ is nonatomic then μ(L) is also convex. In the Boolean case, this theorem is known as Uhl’s theorem [3].

Moreover, if X is a B-convex Banach space and μ is a nonatomic modular measure of bounded variation then we show that μ(L) is likewise convex. This is another generalization, this time of V. M. Kadets’ result valid in the Boolean case [2].

References

[1] Avallone, A.: Nonatomic vector-valued modular functions, Comment. Math. Prace Mat. 39 (1999), 23{36. [2] Kadets, V. M.: A remark on Lyapunov’s theorem on a vector measure, (Russian) Funktsional. Anal. i Prilozhen. 25 (1991), no. 4, 78{80; translation in Funct. Anal. Appl. 25 (1991), no. 4, 295{297 (1992).

[3] Uhl, J. J.Jr.: The range of a vector-valued measure, Proc. Amer. Math. Soc. 23 (1969) 158{163. [4] Weber, H.: Valuations on complemented lattices, Proceedings of the International Quantum Structures Association, Quantum Structures ’94 (Prague, 1994). Internat. J. Theoret. Phys. 34 (1995), no. 8, 1799{1806.