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Abstract of the Thesis

Outer approximation methods have been used to solve linear programming problems
in the 60s and are still employed to solve variational inequalities problems, general convex
problems, mixed integer linear and nonlinear programming problems.

In this work, we propose a novel outer approximation scheme for solving weakly con-
vex optimization problems. The main idea is to use quadratic cuts instead of linear cuts
and solving at each iteration a nonconvex QCQP problem. We investigate Lagrangian
duality and convex relaxation for nonconvex QCQP. We show that the outer approxima-
tion problem belongs to the class of S-QCQP, where the quadratic terms of the objective
function and the constraints are formed by a (possibly negative) scalar multiplied by the
normed squared. We establish necessary and sufficient condition for global optimality
of S-QCQP, under certain assumptions. The main result of this work is that every con-
vergent subsequence produced by the outer approximation scheme proposed converges
to the global minimum of a general weakly convex optimization problem.

The algorithm is applied to the circular packing problem, which can be reformulated
as a weakly convex constrained problem.
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