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An original mechanical formulation to treat nonlinear orthotropic
behavior of composite materials is presented in this book. It also
examines different formulations that allow us to evaluate the behavior
of composite materials through the composition of its components,
obtaining a new composite material. Also two multiple scale
homogenization methods are given, one based on the analytical study
of the cells (Ad-hoc homogenization), and other one, more general
based on the finite element procedure applied on the macro scale
(upper-scale) and in the micro scale (sub-scale). A very general
formulation to simulate the mechanical behavior for traditional
composite structures (plywood, reinforced concrete, masonry, etc.), as
well as the new composite materials reinforced with long and short
fibers, nanotubes, etc., are also shown in this work. Typical phenomena
occurring in composite materials are also described in this work,
including fiber-matrix debounding, local buckling of fibers and its
coupling with the overall buckling of the structure. Finally, several
numerical examples that evaluates the qualities and capabilities of the
general model formulated are offered in this book. This book is
intended for graduate engineering students who want to expand their
knowledge of composite structures behavior.
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The purpose of these lecture notes is to provide an introduction to the
theory of complex Monge–Ampère operators (definition, regularity
issues, geometric properties of solutions, approximation) on compact
Kähler manifolds (with or without boundary). These operators are of
central use in several fundamental problems of complex differential
geometry (Kähler–Einstein equation, uniqueness of constant scalar
curvature metrics), complex analysis and dynamics. The topics covered
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include, the Dirichlet problem (after Bedford–Taylor), Monge–Ampère
foliations and laminated currents, polynomial hulls and Perron
envelopes with no analytic structure, a self-contained presentation of
Krylov regularity results, a modernized proof of the Calabi–Yau theorem
(after Yau and Kolodziej), an introduction to infinite dimensional
riemannian geometry, geometric structures on spaces of Kähler metrics
(after Mabuchi, Semmes and Donaldson), generalizations of the
regularity theory of Caffarelli–Kohn–Nirenberg–Spruck (after Guan,
Chen and Blocki) and Bergman approximation of geodesics (after
Phong–Sturm and Berndtsson). Each chapter can be read independently
and is based on a series of lectures by R. Berman, Z. Blocki, S.
Boucksom, F. Delarue, R. Dujardin, B. Kolev and A. Zeriahi, delivered to
non-experts. The book is thus addressed to any mathematician with
some interest in one of the following fields, complex differential
geometry, complex analysis, complex dynamics, fully non-linear PDE's
and stochastic analysis.


