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by

Fabio Nicola and Luigi Rodino

Pseudo-differential operators are a generalization of differential operators.
The study of these operators emerged in the 1960s, having its origins in the study
of singular integro-differential operators. Since that time, pseudo-differential o-
perators have proved useful in many areas of modern analysis and mathematical
physics including Quantum Mechanics or Signal Analysis.

Pseudo-differential operator acting upon a function is defined as the inverse
Fourier transform of a polynomial in the Fourier variable times the Fourier
transform of the function. This integral representation leads to a generalization
of differential operators, which correspond to functions other than polynomials
in the Fourier variable, as far as the integral converges. In other words, this
representation associates a given smooth complex valued function p⋆(x, y) from
Rn ×Rn, called the symbol, with a differential operator p(x, ∂x) : S → S where
S denotes the Schwartz space. The map p⋆ → p is not unique. This gives rise
to different theories of pseudo-differential calculus.

The book is concerned with the global pseudo-differential operator calcu-
lus on Euclidean spaces and its applications to non-commutative geometry
and mathematical physics. It deals only with globally elliptic equations with
emphasis on linear and non-linear operators of Quantum Physics or traveling
wave equations. Especially, global regularity of pseudo-differential operators by
means of construction of their parametrices in the pseudo-differential form is
discussed.

The book is divided into two parts. The first part, addressed to non-experts,
consisting of the first three chapters, presents the foundations of the simple
pseudo-differential calculus. Having recalled standard notation and selected
results from Real Analysis, in Chapter 1 essential definitions and properties
concerning global pseudo-differential operator calculus have been provided. De-
finition of symbol classes used throughout the book as well as strong uncertainty
principle and the results concerning the existence of symbols are given. Quanti-
zation of operators, adjoint and transposed operators, composition of operators
are also discussed. The notions of global ellipticity and hypoellipticity of symbol
classes are recalled. The results concerning the construction and the existence
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