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Zero-sums in finite Abelian groups

A cornerstone of combinatorial number theory is the Erdős-Ginzurg-Ziv theorem. It states that among [image: ]  integers we can always choose [image: ] , such that the sum of that [image: ]  integer can be divided by [image: ] .
One way to generalize the theorem is restating the result in the context of cyclic groups and by doing that we obtain the constant [image: ]  for all cyclic group, where [image: ]  denotes the smallest integer such that having a [image: ]  long sequence of elements of [image: ]  we can always choose [image: ]  elements whose sum is [image: ] . We can define [image: ]  constant for all finite Abelian group in the same manner.
Introducing a further constant [image: ]  (the least integer for which the [image: ] long sequence of elements of [image: ]  always contains [image: ]-sum with less than [image: ]  summand) we get the following inequality
[image: ] 
Until now it is an open question whether the equality holds for all finite Abelian group. The answer is known to be positive in some cases (when [image: ]  or [image: ] ).
We can get to a straitforward generalization of the [image: ] , [image: ]  constants if we examine the [image: ] -sums - for an arbitrary [image: ]  - with [image: ]  terms instead of the ones with [image: ]  terms. In this way we get [image: ]  and [image: ] constants, in [image: ]  case they give back [image: ], [image: ] respectively.
First we show that the analogous
[image: ] 
ineqaulity holds, and for all [image: ]  finite Abelian groups the equality also holds for large enough [image: ] ’s. Then we show that the equality holds for the finite Abelian groups with rank at most [image: ]  and prove that if [image: ]  is at most [image: ]  then we get the equality for the groups with rank [image: ], too. Further we verify the equality for some [image: ] -groups with rank greater than [image: ] .
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