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This dissertation used tools from variational analysis and optimization theory to study some complex facility location problems involving distances to sets: the smallest intersecting ball problems, convex and nonconvex generalized Fermat-Torricelli problems. In contrast to the existing facility location models where the locations are of negligible sizes, represented by points, the new approach allows us to deal with facility location problems where the locations are of non-negligible sizes, now represented by sets. Our efforts focused not only on studying theoretical aspects but also on developing effective algorithms for solving these problems. Besides, we also introduced a proximal point algorithm for minimizing the difference of functions.
The main results of the thesis include:
1. Algorithms based on Nesterov’s smoothing technique and the majorization-minimization principle for solving new models of the Fermat-Torricelli problem;
2. Theoretical properties as well as algorithms based on the log-exponential smoothing technique and Nesterov’s accelerated gradient method for the smallest intersecting ball problem.

3. Solution existence together with algorithms based on the DC algorithm and the Weiszfeld algorithm for nonconvex facility location problems;

4. Convergence analysis of a generalized proximal point algorithm for minimizing the difference of nonconvex functions and convex functions.
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