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Abstract
In this paper, we apply the existence theorems of solution for variational relation problems to study nonempty intersection theorems for closed values multivalued or open values multivalued map without KKM assumptions. As applications of our results, we establish new maximal element theorem, section property theorems. Some examples are given to show that in the nonempty intersection theorem, the multivalued map we consider is not a KKM map or a generalized KKM map. We also show that the equivalent relations between the existence theorems of solutions for variational relation problem, nonempty intersection theorem, maximal element theorem, and section property theorem. Our results are different from any Fan-KKM type theorem or generalized KKM theorem in the literature. Some other applications in optimization theory or nonlinear analysis are given in this paper.
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