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Abstract

We consider an online knapsack problem with incremental capacity.
In each time period, a set of items, each with a specific weight and
value, is revealed and, without knowledge of future items, it has to
be decided which of these items to accept. Additionally, the knapsack
capacity is not fully available from the start but increases by a constant
amount in each time period. The goal is to maximize the overall value
of the accepted items. This setting extends the basic online knapsack
problem by introducing a dynamic instead of a static knapsack capacity
and is applicable to classic problems such as resource allocation or one-
way trading.

In contrast to the basic online knapsack problem, for which no com-
petitive algorithms exist, the setting of incremental capacity facilitates
the development of competitive algorithms. We provide a competi-
tive analysis of deterministic and randomized online algorithms for the
online knapsack problem with incremental capacity and present lower
bounds on the competitive ratio achievable by online algorithms for
the problem. Most of these lower bounds match the competitive ratios
achieved by our online algorithms exactly or up to a constant factor.


