MODULAR CLASSES OF ANCHORED MODULES

Paul POPESCU and Marcela POPESCU

The categories of modules with differentials and the vector bundles with differentials, are defined by the first author in [5]. As explained in [4] or [5], they are two categories of vector bundles and two categories of modules; they are also two functors from the each category to the other. Some corresponding functors are induced from the categories of vector bundles with differentials to the corresponding categories of modules with differentials.

As it is proved in [7], there are two functors (called here the derived functors) from the two categories of anchored modules which allow linear connections to the two categories of Lie pseudoalgebras; in the presence of linear connections, these functors can be defined on all the categories of modules with differentials. A Lie pseudoalgebra (the derived Lie pseudoalgebra) can be associated with an anchored module which allows a linear connection. The derived Lie pseudoalgebra does not depend on the linear connection, but on the anchor, being an invariant object associated with an anchored module which allows a linear connection. Considering also the correspondences of morphisms, one define two pseudofunctors (i.e. a functor except sending the identity in the identity) and two natural functors (called the derived functors) respectively on the two categories of anchored modules which allow linear connections to the corresponding two categories of Lie pseudoalgebras.

We prove in the paper that the construction of the derived functors can be also performed using an other way, which is more suitable for vector bundles [6].

We show that a linear connection lifts on the derived module to a curvature free connection. The Picard groups related to anchored modules as well as the modular classes of preinfinitesimal modules and almost Lie structures are defined. The modular classes defined here agrees in a certain sense with the modular class of a Lie pseudoalgebra defined by J. Huebschmann [3].

References

[1] Greub W., Halperin S., Vanstone R., Connections, Curvature and Cohomology, Vol.I, Academic press, New York,1972.

[2] Higgins P.J., Mackenzie K., Algebraic construction in the category of Lie algebroids, J. Algebra 129 (1990), 194-230.

[3] Huebschmann J., Duality for Lie-Rine algebras and the modular class, J.

Reine Angew. Math. 510 (1999), 103–159; dg-ga/9702008.

[4] Mackenzie K., Lie algebroids and Lie pseudoalgebras, Bull. London Math.

Soc. 27 (1995), 97-147.

[5] Popescu P., Categories of modules with differentials, Journal of Algebra, 185 (1996), 50-73.

[6] Popescu P., Popescu M., Anchored Vector Bundles and Lie Algebroids, Lie algebroids and related topics in differential geometry, Banach Center, Warsaw, June 12-18 2000.

[7] Popescu P., The derived Lie pseudoalgebra of an anchored module (to appear).

Paul Popescu and Marcela Popescu Department of Algebra and Geometry, University of Craiova PO Box 4-66, Craiova, 1100, Romania E-mail: paulpopescu@email.com, marcelapopescu@email.com