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Abstract

Most real-world optimization problems contain parameters which are not
known at the time a decision is to be made. In robust optimization one specifies
the uncertainty in a scenario set and tries to hedge against the worst case.

Classical robust optimization aims at finding a solution which is best in the
worst-case scenario. It is a well-studied concept (see [1]), but it is known to
be very conservative: a robust solution comes with a high price in its nominal
objective function value.

This motivated researchers to introduce less conservative robustness con-
cepts in the last decade, see the survey [2]. In the first part of this talk, two of
such less conservative robustness approaches will be introduced and discussed:
light robustness and a scenario-based approach to recovery robustness. While
light robustness ensures a pre-defined nominal quality, recovery robustness al-
lows to adapt a solution if the true scenario becomes known. It will be shown
how algorithms for solving the deterministic problems can be adapted to find
light robust and recovery solutions.

The second and main part of the talk goes one step further: how to handle
uncertain optimization problems in which more than one objective function is
to be considered? This yields a robust multiobjective optimization problem,
a class of problems only recently introduced and studied, see [3]. Some con-
cepts on how to define and visualize robust Pareto solutions will be introduced.
Different concepts on how to define a robust Pareto solution will be shown:
Scenario-based concepts, minimax concepts and a multi-objective approach [4].
Mathematical properties will be derived as well as first approaches on how to
compute robust efficient solutions.
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[2] M. Goerigk and A. Schöbel. Algorithm Engineering in Robust Optimiza-
tion. In: Algorithm Engineering: Selected Results and Surveys, Ed: L.
Kliemann and P. Sanders. LNCS 9220, 245-279, 2016.
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