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Abstract

We study well-known online problems through a modern lens of delayed decision-
making. In this setting, an online algorithm may not react immediately once a request
arrives, but postpone its service and instead pay an extra cost depending on the length

of such delay.

First, we focus on the traveling repairperson problem. We create an algorithm whose
competitive ratio is equal to 4 in the deterministic case and 1+2/In3 ~ 2.81 in
the randomized one. Our algorithm can be easily extended (while maintaining its
competitive ratios) to other variants of this problem, such as the dial-a-ride problem or

a case with multiple repairpersons.

It turns out that the algorithm above can be tuned to solve a seemingly unrelated
problem of online machines scheduling (with the goal of minimizing average comple-
tion time). This yields improved guarantees for this scheduling variant: 3 in the
deterministic scenario and 1+ 1/1In2 ~ 2.443 in the randomized one.

Next, we study the problem of online service with delay. We present a deterministic
O(log n)-competitive algorithm for the setting where requests may appear at n equidis-

tant points of the real line.

Finally, we construct a deterministic algorithm for the problem of online matching
with delays. The algorithm is O(m)-competitive, where 2m is the number of points that
appear in the input and need to be connected into pairs. Our algorithm works also in
the “bipartite” case, where each request has polarity and only points with different

polarities may be connected together.



