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Functional Analysis-Joseph Muscat 2014-07-23 This textbook is an introduction to functional analysis suited to
final year undergraduates or beginning graduates. Its various applications of Hilbert spaces, including least
squares approximation, inverse problems, and Tikhonov regularization, should appeal not only to mathematicians
interested in applications, but also to researchers in related fields. Functional Analysis adopts a self-contained
approach to Banach spaces and operator theory that covers the main topics, based upon the classical sequence
and function spaces and their operators. It assumes only a minimum of knowledge in elementary linear algebra
and real analysis; the latter is redone in the light of metric spaces. It contains more than a thousand worked
examples and exercises, which make up the main body of the book.

Linear Functional Analysis for Scientists and Engineers-Balmohan V. Limaye 2016-06-18 This book provides
a concise and meticulous introduction to functional analysis. Since the topic draws heavily on the interplay
between the algebraic structure of a linear space and the distance structure of a metric space, functional analysis
is increasingly gaining the attention of not only mathematicians but also scientists and engineers. The purpose of
the text is to present the basic aspects of functional analysis to this varied audience, keeping in mind the
considerations of applicability. A novelty of this book is the inclusion of a result by Zabreiko, which states that
every countably subadditive seminorm on a Banach space is continuous. Several major theorems in functional
analysis are easy consequences of this result. The entire book can be used as a textbook for an introductory
course in functional analysis without having to make any specific selection from the topics presented here. Basic
notions in the setting of a metric space are defined in terms of sequences. These include total boundedness,
compactness, continuity and uniform continuity. Offering concise and to-the-point treatment of each topic in the
framework of a normed space and of an inner product space, the book represents a valuable resource for
advanced undergraduate students in mathematics, and will also appeal to graduate students and faculty in the
natural sciences and engineering. The book is accessible to anyone who is familiar with linear algebra and real
analysis.

Functional Analysis-Markus Haase 2014-09-17 This book introduces functional analysis at an elementary level
without assuming any background in real analysis, for example on metric spaces or Lebesgue integration. It
focuses on concepts and methods relevant in applied contexts such as variational methods on Hilbert spaces,
Neumann series, eigenvalue expansions for compact self-adjoint operators, weak differentiation and Sobolev
spaces on intervals, and model applications to differential and integral equations. Beyond that, the final chapters
on the uniform boundedness theorem, the open mapping theorem and the Hahn-Banach theorem provide a
stepping-stone to more advanced texts. The exposition is clear and rigorous, featuring full and detailed proofs.
Many examples illustrate the new notions and results. Each chapter concludes with a large collection of exercises,
some of which are referred to in the margin of the text, tailor-made in order to guide the student digesting the
new material. Optional sections and chapters supplement the mandatory parts and allow for modular teaching
spanning from basic to honors track level.

Functional Analysis-Balmohan Vishnu Limaye 1996 This Book Is An Introductory Text Written With Minimal
Prerequisites. The Plan Is To Impose A Distance Structure On A Linear Space, Exploit It Fully And Then Introduce
Additional Features Only When One Cannot Get Any Further Without Them. The Book Naturally Falls Into Two
Parts And Each Of Them Is Developed Independently Of The Other The First Part Deals With Normed Spaces,
Their Completeness And Continuous Linear Maps On Them, Including The Theory Of Compact Operators. The
Much Shorter Second Part Treats Hilbert Spaces And Leads Upto The Spectral Theorem For Compact Self-Adjoint
Operators. Four Appendices Point Out Areas Of Further Development.Emphasis Is On Giving A Number Of
Examples To Illustrate Abstract Concepts And On Citing Varirous Applications Of Results Proved In The Text. In
Addition To Proving Existence And Uniqueness Of A Solution, Its Apprroximate Construction Is Indicated.
Problems Of Varying Degrees Of Difficulty Are Given At The End Of Each Section. Their Statements Contain The
Answers As Well.

Mathematical Reviews- 2003

Measure theory and Integration-G De Barra 2003-07-01 This text approaches integration via measure theory
as opposed to measure theory via integration, an approach which makes it easier to grasp the subject. Apart from
its central importance to pure mathematics, the material is also relevant to applied mathematics and probability,
with proof of the mathematics set out clearly and in considerable detail. Numerous worked examples necessary
for teaching and learning at undergraduate level constitute a strong feature of the book, and after studying
statements of results of the theorems, students should be able to attempt the 300 problem exercises which test
comprehension and for which detailed solutions are provided. Approaches integration via measure theory, as
opposed to measure theory via integration, making it easier to understand the subject Includes numerous worked
examples necessary for teaching and learning at undergraduate level Detailed solutions are provided for the 300
problem exercises which test comprehension of the theorems provided

A Course in Multivariable Calculus and Analysis-Sudhir R. Ghorpade 2010-03-20 This self-contained textbook
gives a thorough exposition of multivariable calculus. The emphasis is on correlating general concepts and results
of multivariable calculus with their counterparts in one-variable calculus. Further, the book includes genuine
analogues of basic results in one-variable calculus, such as the mean value theorem and the fundamental theorem
of calculus. This book is distinguished from others on the subject: it examines topics not typically covered, such as
monotonicity, bimonotonicity, and convexity, together with their relation to partial differentiation, cubature rules
for approximate evaluation of double integrals, and conditional as well as unconditional convergence of double
series and improper double integrals. Each chapter contains detailed proofs of relevant results, along with
numerous examples and a wide collection of exercises of varying degrees of difficulty, making the book useful to
undergraduate and graduate students alike.

Analysis On Manifolds-James R. Munkres 2018-02-19 A readable introduction to the subject of calculus on
arbitrary surfaces or manifolds. Accessible to readers with knowledge of basic calculus and linear algebra.
Sections include series of problems to reinforce concepts.

Notes on Functional Analysis-Rajendra Bhatia 2009-01-15 These notes are a record of a one semester course
on Functional Analysis given by the author to second year Master of Statistics students at the Indian Statistical
Institute, New Delhi. Students taking this course have a strong background in real analysis, linear algebra,
measure theory and probability, and the course proceeds rapidly from the definition of a normed linear space to
the spectral theorem for bounded selfadjoint operators in a Hilbert space. The book is organised as twenty six
lectures, each corresponding to a ninety minute class session. This may be helpful to teachers planning a course
on this topic. Well prepared students can read it on their own.

A Course in Calculus and Real Analysis-Sudhir R. Ghorpade 2018-11-16 This book provides a self-contained
and rigorous introduction to calculus of functions of one variable, in a presentation which emphasizes the
structural development of calculus. Throughout, the authors highlight the fact that calculus provides a firm
foundation to concepts and results that are generally encountered in high school and accepted on faith; for
example, the classical result that the ratio of circumference to diameter is the same for all circles. A number of
topics are treated here in considerable detail that may be inadequately covered in calculus courses and glossed
over in real analysis courses.

Introduction to Singularities-Shihoko Ishii 2014-11-19 This book is an introduction to singularities for graduate
students and researchers. It is said that algebraic geometry originated in the seventeenth century with the famous
work Discours de la méthode pour bien conduire sa raison, et chercher la vérité dans les sciences by Descartes. In
that book he introduced coordinates to the study of geometry. After its publication, research on algebraic varieties
developed steadily. Many beautiful results emerged in mathematicians’ works. Most of them were about nonsingular varieties. Singularities were considered “bad” objects that interfered with knowledge of the structure of
an algebraic variety. In the past three decades, however, it has become clear that singularities are necessary for
us to have a good description of the framework of varieties. For example, it is impossible to formulate minimal
model theory for higher-dimensional cases without singularities. Another example is that the moduli spaces of
varieties have natural compactification, the boundaries of which correspond to singular varieties. A remarkable
fact is that the study of singularities is developing and people are beginning to see that singularities are
interesting and can be handled by human beings. This book is a handy introduction to singularities for anyone
interested in singularities. The focus is on an isolated singularity in an algebraic variety. After preparation of
varieties, sheaves, and homological algebra, some known results about 2-dim ensional isolated singularities are
introduced. Then a classification of higher-dimensional isolated singularities is shown according to plurigenera
and the behavior of singularities under a deformation is studied.

Functional Analysis-Kösaku Yosida 2012-12-06 The present book is based on lectures given by the author at the
University of Tokyo during the past ten years. It is intended as a textbook to be studied by students on their own
or to be used in a course on Functional Analysis, i. e. , the general theory of linear operators in function spaces
together with salient features of its application to diverse fields of modern and classical analysis. Necessary
prerequisites for the reading of this book are summarized, with or without proof, in Chapter 0 under titles: Set
Theory, Topo logical Spaces, Measure Spaces and Linear Spaces. Then, starting with the chapter on Semi-norms,
a general theory of Banach and Hilbert spaces is presented in connection with the theory of generalized functions
of S. L. SOBOLEV and L. SCHWARTZ. While the book is primarily addressed to graduate students, it is hoped it
might prove useful to research mathe maticians, both pure and applied. The reader may pass, e. g. , from Chapter
IX (Analytical Theory of Semi-groups) directly to Chapter XIII (Ergodic Theory and Diffusion Theory) and to
Chapter XIV (Integration of the Equation of Evolution). Such materials as "Weak Topologies and Duality in Locally
Convex Spaces" and "Nuclear Spaces" are presented in the form of the appendices to Chapter V and Chapter X,
respectively. These might be skipped for the first reading by those who are interested rather in the application of
linear operators.

Multivariable Calculus, Linear Algebra, and Differential Equations-Stanley I. Grossman 2014-05-10
Multivariable Calculus, Linear Algebra, and Differential Equations, Second Edition contains a comprehensive
coverage of the study of advanced calculus, linear algebra, and differential equations for sophomore college
students. The text includes a large number of examples, exercises, cases, and applications for students to learn
calculus well. Also included is the history and development of calculus. The book is divided into five parts. The
first part includes multivariable calculus material. The second part is an introduction to linear algebra. The third
part of the book combines techniques from calculus and linear algebra and contains discussions of some of the
most elegant results in calculus including Taylor's theorem in "n" variables, the multivariable mean value
theorem, and the implicit function theorem. The fourth section contains detailed discussions of first-order and
linear second-order equations. Also included are optional discussions of electric circuits and vibratory motion. The
final section discusses Taylor's theorem, sequences, and series. The book is intended for sophomore college
students of advanced calculus.

Functional Analysis-Markus Haase 2014-09-17 This book introduces functional analysis at an elementary level
without assuming any background in real analysis, for example on metric spaces or Lebesgue integration. It
focuses on concepts and methods relevant in applied contexts such as variational methods on Hilbert spaces,
Neumann series, eigenvalue expansions for compact self-adjoint operators, weak differentiation and Sobolev
spaces on intervals, and model applications to differential and integral equations. Beyond that, the final chapters
on the uniform boundedness theorem, the open mapping theorem and the Hahn-Banach theorem provide a
stepping-stone to more advanced texts. The exposition is clear and rigorous, featuring full and detailed proofs.
Many examples illustrate the new notions and results. Each chapter concludes with a large collection of exercises,
some of which are referred to in the margin of the text, tailor-made in order to guide the student digesting the
new material. Optional sections and chapters supplement the mandatory parts and allow for modular teaching
spanning from basic to honors track level.

Functional Analysis-P. K. Jain 1995 The Book Is Intended To Serve As A Textbook For An Introductory Course In
Functional Analysis For The Senior Undergraduate And Graduate Students. It Can Also Be Useful For The Senior
Students Of Applied Mathematics, Statistics, Operations Research, Engineering And Theoretical Physics. The Text
Starts With A Chapter On Preliminaries Discussing Basic Concepts And Results Which Would Be Taken For
Granted Later In The Book. This Is Followed By Chapters On Normed And Banach Spaces, Bounded Linear
Operators, Bounded Linear Functionals. The Concept And Specific Geometry Of Hilbert Spaces, Functionals And
Operators On Hilbert Spaces And Introduction To Spectral Theory. An Appendix Has Been Given On Schauder
Bases.The Salient Features Of The Book Are: * Presentation Of The Subject In A Natural Way * Description Of The
Concepts With Justification * Clear And Precise Exposition Avoiding Pendantry * Various Examples And Counter
Examples * Graded Problems Throughout Each ChapterNotes And Remarks Within The Text Enhances The Utility
Of The Book For The Students.

An Introduction to Differential Geometry-T. J. Willmore 2013-05-13 This text employs vector methods to
explore the classical theory of curves and surfaces. Topics include basic theory of tensor algebra, tensor calculus,
calculus of differential forms, and elements of Riemannian geometry. 1959 edition.

Introduction To Topology And Modern Analysis-Simmons 2004-10-01

General Topology-N. Bourbaki 1998-08-03 This is the softcover reprint of the 1974 English translation of the
later chapters of Bourbaki’s Topologie Generale. Initial chapters study subgroups and quotients of R, real vector
spaces and projective spaces, and additive groups Rn. Analogous properties are then studied for complex
numbers. Later chapters illustrate the use of real numbers in general topology and discuss various topologies of
function spaces and approximation of functions.

Methods of Functional Analysis in Approximation Theory-PAI 1986

Introduction to Complex Analysis-H. A. Priestley 2003-08-28 Complex analysis is a classic and central area of
mathematics, which is studied and exploited in a range of important fields, from number theory to engineering.
Introduction to Complex Analysis was first published in 1985, and for this much awaited second edition the text
has been considerably expanded, while retaining the style of the original. More detailed presentation is given of
elementary topics, to reflect the knowledge base of current students. Exercise sets have been substantially
revised and enlarged, with carefully graded exercises at the end of each chapter. This is the latest addition to the
growing list of Oxford undergraduate textbooks in mathematics, which includes: Biggs: Discrete Mathematics 2nd
Edition, Cameron: Introduction to Algebra, Needham: Visual Complex Analysis, Kaye and Wilson: Linear Algebra,
Acheson: Elementary Fluid Dynamics, Jordan and Smith: Nonlinear Ordinary Differential Equations, Smith:

Introduction to Partial Differential Equations-K. Sankara Rao 2010

Foundations of Complex Analysis-Saminathan Ponnusamy 2005-01-01 Suitable for a two semester course in
complex analysis, or as a supplementary text for an advanced course in function theory, this book aims to give
students a good foundation of complex analysis and provides a basis for solving problems in mathematics, physics,
engineering and many other sciences.
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Numerical Solution of Partial Differential Equations, Wilson: Graphs, Colourings and the Four-Colour Theorem,
Bishop: Neural Networks for Pattern Recognition, Gelman and Nolan: Teaching Statistics.

category, probability theory and Brownian motion, several complex variables and oscillatory integrals in Fourier
analysis. The authors focus on key results in each area, highlighting their importance and the organic unity of the
subject"--Provided by publisher.

An Introduction to Measure and Integration-Inder K. Rana 2005
Reduced Basis Methods for Partial Differential Equations-Alfio Quarteroni 2015-08-19 This book provides a
basic introduction to reduced basis (RB) methods for problems involving the repeated solution of partial
differential equations (PDEs) arising from engineering and applied sciences, such as PDEs depending on several
parameters and PDE-constrained optimization. The book presents a general mathematical formulation of RB
methods, analyzes their fundamental theoretical properties, discusses the related algorithmic and implementation
aspects, and highlights their built-in algebraic and geometric structures. More specifically, the authors discuss
alternative strategies for constructing accurate RB spaces using greedy algorithms and proper orthogonal
decomposition techniques, investigate their approximation properties and analyze offline-online decomposition
strategies aimed at the reduction of computational complexity. Furthermore, they carry out both a priori and a
posteriori error analysis. The whole mathematical presentation is made more stimulating by the use of
representative examples of applicative interest in the context of both linear and nonlinear PDEs. Moreover, the
inclusion of many pseudocodes allows the reader to easily implement the algorithms illustrated throughout the
text. The book will be ideal for upper undergraduate students and, more generally, people interested in scientific
computing. All these pseudocodes are in fact implemented in a MATLAB package that is freely available at
https://github.com/redbkit

Entropy, Compactness and the Approximation of Operators-Bernd Carl 2008-11-27 Entropy quantities are
connected with the 'degree of compactness' of compact or precompact spaces, and so are appropriate tools for
investigating linear and compact operators between Banach spaces. The main intention of this Tract is to study
the relations between compactness and other analytical properties, e.g. approximability and eigenvalue
sequences, of such operators. The authors present many generalized results, some of which have not appeared in
the literature before. In the final chapter, the authors demonstrate that, to a certain extent, the geometry of
Banach spaces can also be developed on the basis of operator theory. All mathematicians working in functional
analysis and operator theory will welcome this work as a reference or for advanced graduate courses.

A Basic Course in Real Analysis-Ajit Kumar 2014-01-10 Based on the authors’ combined 35 years of experience
in teaching, A Basic Course in Real Analysis introduces students to the aspects of real analysis in a friendly way.
The authors offer insights into the way a typical mathematician works observing patterns, conducting experiments
by means of looking at or creating examples, trying to understand the underlying principles, and coming up with
guesses or conjectures and then proving them rigorously based on his or her explorations. With more than 100
pictures, the book creates interest in real analysis by encouraging students to think geometrically. Each difficult
proof is prefaced by a strategy and explanation of how the strategy is translated into rigorous and precise proofs.
The authors then explain the mystery and role of inequalities in analysis to train students to arrive at estimates
that will be useful for proofs. They highlight the role of the least upper bound property of real numbers, which
underlies all crucial results in real analysis. In addition, the book demonstrates analysis as a qualitative as well as
quantitative study of functions, exposing students to arguments that fall under hard analysis. Although there are
many books available on this subject, students often find it difficult to learn the essence of analysis on their own
or after going through a course on real analysis. Written in a conversational tone, this book explains the hows and
whys of real analysis and provides guidance that makes readers think at every stage.

Index of Mathematical Papers- 1973

Theory of Transformation Groups I-Sophus Lie 2015-03-12 This modern translation of Sophus Lie's and
Friedrich Engel's “Theorie der Transformationsgruppen I” will allow readers to discover the striking conceptual
clarity and remarkably systematic organizational thought of the original German text. Volume I presents a
comprehensive introduction to the theory and is mainly directed towards the generalization of ideas drawn from
the study of examples. The major part of the present volume offers an extremely clear translation of the lucid
original. The first four chapters provide not only a translation, but also a contemporary approach, which will help
present day readers to familiarize themselves with the concepts at the heart of the subject. The editor's main
objective was to encourage a renewed interest in the detailed classification of Lie algebras in dimensions 1, 2 and
3, and to offer access to Sophus Lie's monumental Galois theory of continuous transformation groups, established
at the end of the 19th Century. Lie groups are widespread in mathematics, playing a role in representation theory,
algebraic geometry, Galois theory, the theory of partial differential equations and also in physics, for example in
general relativity. This volume is of interest to researchers in Lie theory and exterior differential systems and also
to historians of mathematics. The prerequisites are a basic knowledge of differential calculus, ordinary differential
equations and differential geometry.

Tensor Calculus-Uday Chand De 2005 This work covers all the basic topics of tensor analysis in a lucid and clear
language and is aimed at both the undergraduate and postgraduate in Civil, Mechanical and Aerospace
Engineering and in Engineering Physics.

Methods of Functional Analysis in Approximation Theory-PAI 1986

Nonsmooth Optimization and Its Applications-Seyedehsomayeh Hosseini 2019-03-29 Since nonsmooth
optimization problems arise in a diverse range of real-world applications, the potential impact of efficient methods
for solving such problems is undeniable. Even solving difficult smooth problems sometimes requires the use of
nonsmooth optimization methods, in order to either reduce the problem’s scale or simplify its structure.
Accordingly, the field of nonsmooth optimization is an important area of mathematical programming that is based
on by now classical concepts of variational analysis and generalized derivatives, and has developed a rich and
sophisticated set of mathematical tools at the intersection of theory and practice. This volume of ISNM is an
outcome of the workshop "Nonsmooth Optimization and its Applications," which was held from May 15 to 19,
2017 at the Hausdorff Center for Mathematics, University of Bonn. The six research articles gathered here focus
on recent results that highlight different aspects of nonsmooth and variational analysis, optimization methods,
their convergence theory and applications.

Methods of Fourier Analysis and Approximation Theory-Michael Ruzhansky 2016-03-11 Different facets of
interplay between harmonic analysis and approximation theory are covered in this volume. The topics included
are Fourier analysis, function spaces, optimization theory, partial differential equations, and their links to modern
developments in the approximation theory. The articles of this collection were originated from two events. The
first event took place during the 9th ISAAC Congress in Krakow, Poland, 5th-9th August 2013, at the section
“Approximation Theory and Fourier Analysis”. The second event was the conference on Fourier Analysis and
Approximation Theory in the Centre de Recerca Matemàtica (CRM), Barcelona, during 4th-8th November 2013,
organized by the editors of this volume. All articles selected to be part of this collection were carefully reviewed.

Elements of Partial Differential Equations-Ian N. Sneddon 2013-01-23 This text features numerous worked
examples in its presentation of elements from the theory of partial differential equations, emphasizing forms
suitable for solving equations. Solutions to odd-numbered problems appear at the end. 1957 edition.

Recent Trends in Combinatorics-Andrew Beveridge 2016-04-12 This volume presents some of the research
topics discussed at the 2014-2015 Annual Thematic Program Discrete Structures: Analysis and Applications at the
Institute for Mathematics and its Applications during Fall 2014, when combinatorics was the focus. Leading
experts have written surveys of research problems, making state of the art results more conveniently and widely
available. The three-part structure of the volume reflects the three workshops held during Fall 2014. In the first
part, topics on extremal and probabilistic combinatorics are presented; part two focuses on additive and analytic
combinatorics; and part three presents topics in geometric and enumerative combinatorics. This book will be of
use to those who research combinatorics directly or apply combinatorial methods to other fields.

Introduction to Mathematical Analysis-Igor Kriz 2013-07-25 The book begins at the level of an undergraduate
student assuming only basic knowledge of calculus in one variable. It rigorously treats topics such as
multivariable differential calculus, Lebesgue integral, vector calculus and differential equations. After having built
on a solid foundation of topology and linear algebra, the text later expands into more advanced topics such as
complex analysis, differential forms, calculus of variations, differential geometry and even functional analysis.
Overall, this text provides a unique and well-rounded introduction to the highly developed and multi-faceted
subject of mathematical analysis, as understood by a mathematician today.

Geometry of PDEs and Related Problems-Xavier Cabré 2018-10-03 The aim of this book is to present different
aspects of the deep interplay between Partial Differential Equations and Geometry. It gives an overview of some
of the themes of recent research in the field and their mutual links, describing the main underlying ideas, and
providing up-to-date references. Collecting together the lecture notes of the five mini-courses given at the CIME
Summer School held in Cetraro (Cosenza, Italy) in the week of June 19–23, 2017, the volume presents a friendly
introduction to a broad spectrum of up-to-date and hot topics in the study of PDEs, describing the state-of-the-art
in the subject. It also gives further details on the main ideas of the proofs, their technical difficulties, and their
possible extension to other contexts. Aiming to be a primary source for researchers in the field, the book will
attract potential readers from several areas of mathematics.

Monoidal Functors, Species and Hopf Algebras-Marcelo Aguiar 2010 This research monograph integrates
ideas from category theory, algebra and combinatorics. It is organized in three parts. Part I belongs to the realm
of category theory. It reviews some of the foundational work of Benabou, Eilenberg, Kelly and Mac Lane on
monoidal categories and of Joyal and Street on braided monoidal categories, and proceeds to study higher
monoidal categories and higher monoidal functors. Special attention is devoted to the notion of a bilax monoidal
functor which plays a central role in this work. Combinatorics and geometry are the theme of Part II. Joyal's
species constitute a good framework for the study of algebraic structures associated to combinatorial objects. This
part discusses the category of species focusing particularly on the Hopf monoids therein. The notion of a Hopf
monoid in species parallels that of a Hopf algebra and reflects the manner in which combinatorial structures
compose and decompose. Numerous examples of Hopf monoids are given in the text. These are constructed from
combinatorial and geometric data and inspired by ideas of Rota and Tits' theory of Coxeter complexes. Part III is
of an algebraic nature and shows how ideas in Parts I and II lead to a unified approach to Hopf algebras. The main
step is the construction of Fock functors from species to graded vector spaces. These functors are bilax monoidal
and thus translate Hopf monoids in species to graded Hopf algebras. This functorial construction of Hopf algebras
encompasses both quantum groups and the Hopf algebras of recent prominence in the combinatorics literature.
The monograph opens a vast new area of research. It is written with clarity and sufficient detail to make it
accessible to advanced graduate students.

Introduction to Rings and Modules-C. Musili 1994 This book is a self-contained elementary introduction to
rings and modules, and should be useful for courses on Algebra. The emphasis is on concept development with
adequate examples and counter-examples drawn from topics such as analysis, topology, etc. The entire material,
including exercises, is fully class tested.

Reviews in Functional Analysis, 1980-86- 1989

Functional Analysis-Elias M. Stein 2011-09-11 "This book covers such topics as Lp̂ spaces, distributions, Baire
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