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Abstract

Coverings theorems are used to prove the existence of solutions to mathematical programming problems and game theoretic problems. The most well-known covering theorem is probably that of Knaster Kuratowski and Mazurkiewicz. A related theorem is due to Sperner and is reformulated by Alexandroff and Pasynkoff. Further generalizations of covering theorem on the unit simplex include the KKMS theorem due to Shapley, Gale,s result which generalizes KKM theorem to multiple coverings, and Shih and Lee,s result generalizes the KKMS theorem to multiple coverings. Fan proposes a generalization of KKMS theorem by using his coincidence theorem. Van der Laan, Talman and Yang proposed an intersection theorem on polytopes in order to extend many well-known classical covering theorems on simplex to polytopes.
The main purpose of this talk is to generaliz all these results to multiple coverings version on polytopes. We use the multi-labeling result for any complete barycentric subdivision of the polytope to develop a multiple coverings version of Fan’s generalized KKMS theorem on polytopes. Van der Laan, Talman and Yang’s result can be extended to multiple coverings by our theorem. Moreover, the classical well-known covering theorems of Alexandroff and Pasynkoff, KKM, Scarf, Shapley, Freund, and Icjiishi on the unit simplex or the cube can all be extended to multiple coverings on polytopes directly.
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