
M2 stage proposal: Mathematical programming techniques in

online optimization

In online computation, the input is not known to the algorithm in advance, but instead is
revealed incrementally, as individual pieces of the input become available. For each new item, the
online algorithm must perform an irrevocable decision. The objective is to design algorithms that
perform efficiently (with respect to an “offline” optimal algorithm that has complete knowledge of
the input). The standard approach in comparing the performance of online algorithms is by means
of competitive analysis: here, we compare an online algorithm against the optimal offline algorithm
on the worst-case input sequence.

In recent years, techniques based on mathematical programming have found new applications
in the design and analysis of online algorithms. On-line versions of the primal-dual scheme have
provided new insights and results for a number of online problems (see the survey [2]). Even
more recently, dual fitting has been applied in the analysis of online scheduling algorithms in the
unrelated machines setting where the objective function involves weighted flow-time under the
speed augmentation model [1]. Finally, Lagrangian relaxation techniques have provided a simpler
analysis of online scheduling problems, again under the resource augmentation framework, and in
many cases even improved competitive ratios [3].

The purpose of this internship is to perform a study of these new techniques in the context of
online scheduling and/or graph optimization problems. The objective is first to create a survey of
approaches for these problems, and second to apply these recently emerged tools in new problems.
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