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Abstract: In this thesis, we investigate a class of nonconvex functions with special struc-
ture, which we call abstract convex functions. They are defined on the basis of generalized
Fenchel conjugation and bi-conjugation with arbitrary coupling functions (or elementary
functions). When the coupling functions are affine, we recover the original convex functions.
Abstract convex functions are accompanied by abstract conjugate and abstract subdiffer-
entials which are global. Consequently, duality theory for minimization of abstract convex
functions is not the classical one, in general, it is not related directly to the dual space.
This fact is at the core of our studies of conjugate and Lagrange dualities for minimization
problems involving abstract convex functions, which is the first task of the thesis. While the
theory of abstract convexity has been developing since ninetieth, there is a lack of algorithms
and real-life applications of abstract convex functions. One reason is the non-linearity of
elementary functions which makes it difficult to design practically workable algorithms and
investigate their convergence. The second task of this thesis is to generalize and adapt some
of the algorithmic ideas functioning efficiently in the context of convex optimization to a
specific class of abstract convex functions which we call @} -convex. Finally, we connect the
first and the second part of our results to propose @ﬁc—primal—dual algorithm which exploits
the idea of Chambolle-Pock algorithm.
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