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It has been known for some time that geometries over finite fields,
their automorphism groups and certain counting formulae involving
these geometries have interesting guises when one lets the size of the
field go to 1. On the other hand, the nonexistent field with one
element, $\mathbb F_1$, presents itself as a ghost candidate for an
absolute basis in Algebraic Geometry to perform the Deninger-Manin
program, which aims at solving the classical Riemann Hypothesis.  This
book, which is the first of its kind in the $\mathbb F_1$-world, covers
several areas in $\mathbb F_1$-theory, and is divided into four main
parts - Combinatorial Theory, Homological Algebra, Algebraic
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Geometry and Absolute Arithmetic.  Topics treated include the
combinatorial theory and geometry behind $\mathbb F_1$, categorical
foundations, the blend of different scheme theories over $\mathbb
F_1$ which are presently available, motives and zeta functions, the
Habiro topology, Witt vectors and total positivity, moduli operads, and
at the end, even some arithmetic.  Each chapter is carefully written by
experts, and besides elaborating on known results, brand new results,
open problems and conjectures are also met along the way.  The
diversity of the contents, together with the mystery surrounding the
field with one element, should attract any mathematician, regardless of
speciality.
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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
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.
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