Some Extreme Value Problems in Geometric Probability

Tailen Hsing

Department of Statistics Texas A & M University and Department of Statistics and Applied Probability National University of Singapore

Summary. In this talk two classes of extreme value problems in the context of geometric probability are discussed. Let X_1, . . . , X_n be iid. random variables in ℜ^d for some d > 1 generated from a distribution F . First we consider a problem in the context of minimal spanning tree. The minimal spanning tree, M_n, of the X_i is the graph with the shortest total length among all connected graphs of the points. An interesting extreme value problem is investigating the asymptotic distribution of the longest edge of M_n. Penrose (1996, 1997) considered this for the cases where F is uniform or symmetric Gaussian. His proofs are based on the Chen-Stein method. We will discuss the basic ideas and outline some variations/extensions of the problem. The second extreme value problem arises from the context of random convex hulls. Suppose that F has a compact and convex support C. Denote by C_n the convex hull, namely the smallest convex set, formed by the X_i. The extreme value problem that we will address is the asymptotic distribution of the Hausdorff distance between the boundary of C and that of C_n. We will introduce an approach developed in Bräker, Hsing and Bingham (1998) to consider the asymptotic distribution under the assumption that both F and the boundary of C are well behaved (e.g. if F has a smooth density and the boundary is differentiable or polygonal).

References.

Bräker, H., Hsing, T. and Bingham, N. (1998). On the Hausdorff distance between a convex set and an interior convex hull. Preprint.

Penrose, M. D. (1996). Extremes for the minimal spanning tree on normally distributed points. Preprint.

Penrose, M. D. (1997). The longest edge of the minimal spanning tree. Ann. Appl. Probab. 7, 340–361.

Correspondence.

Postal Address: Department of Statistics and Applied Probability, National University of Singapore, Singapore 119260

E-mail address: mathtl@math.nus.edu.sg

Fax: 65 8723919