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Problems in PPA and a generalization of Olson’s theorem

In complexity theory, search problems request a certificate instead of providing only the yes/no answer to a decision question. Papadimitriou began to study such search problems, where the existence of a witness is guaranteed by a mathematical theorem. The class PPA (Polynomial Parity Argument) is one of the complexity classes introduced by Papadimitriou, it contains such search problems, where the witness is established via the simple parity argument.
In the first part of this work, we prove that the search problem corresponding to the Combinatorial Nullstellensatz over [image: ]  is contained in PPA. This result answers an open question by D. West. Then, we give a new proof of Olson's theorem via Combinatorial Nullstellensatz, which shows that the corresponding search problem belongs to PPA. As a consequence, the problem of finding [image: ] -divisible subgraphs in a graph with more than [image: ]  edges is also contained to PPA.
In the second part of this work, we investigate a generalization of Olson's theorem. Roughly speaking, we wish to determine how many vectors could be given such that none of the sum of subsequences is in a certain subset modulo prime powers. In most cases, our result gives better estimations than previously known results. We also present our conjectures and the scope of the future work. Most of these results are new, some of them has already contained in my thesis.



imgrId150ebf98480ae4.gif




imgrId150ebf98482ce6.gif




imgrId150ebf98482f8b.gif
n-(2d_1)—2d-1




