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This book attempts to present the spectral theory of demicompact operators. Demi-
compact operators were introduced by Petryshyn [4], who was interested in constructing
fixed points for operators that are not necessarily norm-one contractions. In the last
ten years, a number of papers have been published investigating spectral and perturba-
tion theory for demicompact operators and related classes. Several of these papers are
referenced in the book’s extensive bibliography.

Some examples of demicompact operators are given in Chapter 5 of the book:

(1) Every (not necessarily bounded) compact linear operator T with domain and
range in a Banach space X;

(2) Every (not necessarily bounded) strongly continuous linear operator T with
domain and range in a Banach space X;

(3) Every (not necessarily bounded) linear operator T with domain and range in a
Banach space X, for which 1 is in the resolvent of T.

The book begins with an outline of the basic tools and results of functional analysis
needed to develop and prove results in the spectral theory of demicompact operators
(Chapters 1-4). Chapter 5 contains the definition of demicompact operators and related
classes (weakly and relatively weakly Riesz and demicompact operators). Chapter 6
is a self-contained chapter dealing with nonlinear operators. The remaining chapters
investigate aspects of the Fredholm and spectral theory of demicompact operators and
related classes.

A researcher who is interested in the spectral theory of linear Banach-space operators
or elements in Banach algebras will find a lot of familiar results and considerations here.
Because the simple topological characterisation of demicompact operators apparently
does not lead to a simple spectral characterisation (the examples above illustrate why
there might be none), and because there is no operator ideal playing the role that the
socle plays in Riesz and Fredholm theory (see [1]) for demicompact operators (as shown
in, for example, [2, Remark 2.3], the demicompact operators are not themselves an
ideal), it is likely there will be difficulties in developing the corresponding theory for
demicompact elements of a Banach algebra. The present book does not attempt to
develop such a theory, although [2] is clearly proceeding along these lines for relatively
decompact elements [2, Definition 2.7] of a Banach algebra.

This book could be used by researchers in functional analysis or operator theory who
wish to familiarise themselves with the theory of demicompact operators and related
classes. Alternatively it could be used, together with [1] and [3], in a class for postgrad-
uates with a title such as “Spectral and Perturbation Theory in Banach Algebras”.
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