
Oleg Musin (Institute for Mathematial Study of Complex Systems, MosowState University, Russia)Positive de�nite funtions in distane geometryAbstrat: In 1942 Shoenberg proved that a funtion is positive de�nite inthe unit sphere if and only if this funtion is a nonnegative linear ombinationof Gegenbauer polynomials. This fat plays a ruial role in Delsarte's methodfor �nding bounds for the density of sphere pakings on spheres and Eulideanspaes.One of the most exiting appliations of Delsarte's method is a solution ofthe kissing number problem in dimensions 8 and 24. However, 8 and 24 arethe only dimensions in whih this method gives a preise result. For otherdimensions (for instane, three and four) the upper bounds exeed the lower.We have found an extension of the Delsarte method that allows to solve thekissing number problem (as well as the one-sided kissing number problem) indimensions three and four.Reently, extensions were found of Shoenberg's theorem for multivariatepositive-de�nite funtions. With help of these extensions and semide�nite pro-gramming some upper bounds for spherial odes were improved.In this talk we also will disuss the maximal ardinalities of spherial two-distane sets. Using the so-alled polynomial method and Delsarte's methodthese ardinalities an be determined for all dimensions n < 40.
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