THE DIFFERENTIAL TOPOLOGY OF COMBINATORIAL SPACES

ROBIN FORMAN

Abstract We will show how many ingredients from the study of smooth manifolds, such as vector fields, flows, and Morse Theory (along with its generalizations and extensions), can be used effectively in the investigation of simplicial complexes and other combinatorial spaces.

(The items marked with a (*) are the most suitable for getting an introduction to the subject.)

References

[1] (*) M. Chari, ”On Discrete Morse Functions and Combinatorial Decompositions”, Formal power series and algebraic decompositions (Vienna, 1997). Discrete math., 217 (2000), no. 1-3, pp. 101-113.

[2] (*) R. Forman, ”A Discrete Morse Theory for Cell Complexes”, in Geometry, Topology and Physics for Raoul Bott, S.T. Yau (ed.), International Press, 1995.

[3] (*) R. Forman, ”Morse Theory for Cell Complexes”, Adv. in Math., 134 (1998), pp. 90-145. [4] R. Forman, ”Witten-Morse Theory for Cell Complexes”, Topology, 37 (1998), pp. 945-979. [5] R. Forman, ”Combinatorial Vector Fields and Dynamical Systems”, Math. Zeit., 228 (1998), pp. 629-681. [6] (*) R. Forman, ”Combinatorial differential topology and geometry”, in New Perspectives in algebraic Combinatorics (Berkeley, CA. 1996-97), Math. Sci. Res. Inst. Publ. 38, Cambridge Univ. Press, Cambridge, (1999), pp. 177-206.

[7] (*) R. Forman, ”Morse Theory and Evasiveness”, to appear in Combinatorica (available at http://math.rice.edu/ forman).

[8] R. Forman, ”Novikov-Morse theory for cell complexes”, to appear in Int. J. of Math. (available at http://math.rice.edu/ forman).

[9] R. Forman, ”Discrete Morse Theory and the cohomology ring”, preprint 2001 (available at http://math.rice.edu/ forman).

[10] (*) J. Jonsson, ”On the homology of some complexes of graphs”, preprint, 1998. [11] J. Jonsson, ”The decision tree method”, preprint, 1999.

[12] V. Mathai and S.G. Yates, ”Discrete Morse theory and extended L^2 homology”, J. Funct. Anal. 168(1999), no.

1, 84-110.

[13] J. Shareshian, ”Discrete Morse Theory for Complexes of 2-Connected Graphs”, to appear in Topology.

E-mail address: forman@rice.edu

Department of Mathematics, Rice University, P. O. Box 1892, Houston, TX 77251, USA