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A 'user's guide' to Qualitative Comparative Analysis (QCA) and the methodological family of set-theoretic methods in
social science.
This book provides an accessible yet rigorous introduction to topology and homology focused on the simplicial space. It
presents a compact pipeline from the foundations of topology to biomedical applications. It will be of interest to medical
physicists, computer scientists, and engineers, as well as undergraduate and graduate students interested in this topic.
Features: Presents a practical guide to algebraic topology as well as persistence homology Contains application
examples in the field of biomedicine, including the analysis of histological images and point cloud data
In the nineteenth century, French mathematician Evariste Galois developed the Galois theory of groups-one of the most
penetrating concepts in modem mathematics. The elements of the theory are clearly presented in this second, revised
edition of a volume of lectures delivered by noted mathematician Emil Artin. The book has been edited by Dr. Arthur N.
Milgram, who has also supplemented the work with a Section on Applications. The first section deals with linear algebra,
including fields, vector spaces, homogeneous linear equations, determinants, and other topics. A second section
considers extension fields, polynomials, algebraic elements, splitting fields, group characters, normal extensions, roots of
unity, Noether equations, Jummer's fields, and more. Dr. Milgram's section on applications discusses solvable groups,
permutation groups, solution of equations by radicals, and other concepts.
Michael Potter presents a comprehensive new philosophical introduction to set theory. Anyone wishing to work on the
logical foundations of mathematics must understand set theory, which lies at its heart. Potter offers a thorough account of
cardinal and ordinal arithmetic, and the various axiom candidates. He discusses in detail the project of set-theoretic
reduction, which aims to interpret the rest of mathematics in terms of set theory. The key question here is how to deal
with the paradoxes that bedevil set theory. Potter offers a strikingly simple version of the most widely accepted response
to the paradoxes, which classifies sets by means of a hierarchy of levels. What makes the book unique is that it
interweaves a careful presentation of the technical material with a penetrating philosophical critique. Potter does not
merely expound the theory dogmatically but at every stage discusses in detail the reasons that can be offered for
believing it to be true. Set Theory and its Philosophy is a key text for philosophy, mathematical logic, and computer
science.
Graduate-level text considers existence and continuity theorems, integral curves of a system of 2 differential equations,
systems of n-differential equations, general theory of dynamical systems, systems with an integral invariant, more. 1960
edition.
The monograph offers a view on Rough Mereology, a tool for reasoning under uncertainty, which goes back to
Mereology, formulated in terms of parts by Lesniewski, and borrows from Fuzzy Set Theory and Rough Set Theory ideas
of the containment to a degree. The result is a theory based on the notion of a part to a degree. One can invoke here a
formula Rough: Rough Mereology : Mereology = Fuzzy Set Theory : Set Theory. As with Mereology, Rough Mereology
finds important applications in problems of Spatial Reasoning, illustrated in this monograph with examples from
Behavioral Robotics. Due to its involvement with concepts, Rough Mereology offers new approaches to Granular
Computing, Classifier and Decision Synthesis, Logics for Information Systems, and are--formulation of well--known ideas
of Neural Networks and Many Agent Systems. All these approaches are discussed in this monograph. To make the
exposition self--contained, underlying notions of Set Theory, Topology, and Deductive and Reductive Reasoning with
emphasis on Rough and Fuzzy Set Theories along with a thorough exposition of Mereology both in Lesniewski and
Whitehead--Leonard--Goodman--Clarke versions are discussed at length. It is hoped that the monograph offers
researchers in various areas of Artificial Intelligence a new tool to deal with analysis of relations among concepts.
Mathematical Logic and Formalized Theories: A Survey of Basic Concepts and Results focuses on basic concepts and
results of mathematical logic and the study of formalized theories. The manuscript first elaborates on sentential logic and
first-order predicate logic. Discussions focus on first-order predicate logic with identity and operation symbols, first-order
predicate logic with identity, completeness theorems, elementary theories, deduction theorem, interpretations, truth, and
validity, sentential connectives, and tautologies. The text then tackles second-order predicate logic, as well as secondorder theories, theory of definition, and second-order predicate logic F2. The publication takes a look at natural and real
numbers, incompleteness, and the axiomatic set theory. Topics include paradoxes, recursive functions and relations,
Gödel's first incompleteness theorem, axiom of choice, metamathematics of R and elementary algebra, and
metamathematics of N. The book is a valuable reference for mathematicians and researchers interested in mathematical
logic and formalized theories.
This book is first of all designed as a text for the course usually called "theory of functions of a real variable". This course is at present cus
tomarily offered as a first or second year graduate course in United States universities, although there are signs that this sort of analysis will
soon penetrate upper division undergraduate curricula. We have included every topic that we think essential for the training of analysts, and
we have also gone down a number of interesting bypaths. We hope too that the book will be useful as a reference for mature mathematicians
and other scientific workers. Hence we have presented very general and complete versions of a number of important theorems and
constructions. Since these sophisticated versions may be difficult for the beginner, we have given elementary avatars of all important
theorems, with appro priate suggestions for skipping. We have given complete definitions, ex planations, and proofs throughout, so that the
book should be usable for individual study as well as for a course text. Prerequisites for reading the book are the following. The reader is
assumed to know elementary analysis as the subject is set forth, for example, in TOM M. ApOSTOL'S Mathematical Analysis [AddisonWesley Publ. Co., Reading, Mass., 1957], or WALTER RUDIN'S Principles of M athe nd matical Analysis [2 Ed., McGraw-Hill Book Co., New
York, 1964].
Explores sets and relations, the natural number sequence and its generalization, extension of natural numbers to real numbers, logic,
informal axiomatic mathematics, Boolean algebras, informal axiomatic set theory, several algebraic theories, and 1st-order theories.
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This is the second volume in a series of innovative proceedings entirely devoted to the connections between mathematics and computer
science. Here mathematics and computer science are directly confronted and joined to tackle intricate problems in computer science with
deep and innovative mathematical approaches. The book serves as an outstanding tool and a main information source for a large public in
applied mathematics, discrete mathematics and computer science, including researchers, teachers, graduate students and engineers. It
provides an overview of the current questions in computer science and the related modern and powerful mathematical methods. The range of
applications is very wide and reaches beyond computer science.
Features notes that were prepared for a series of ten lectures given at Regional Conference of the Conference Board of the Mathematical
Sciences in June 1971. This title also includes a derivation of Tor, one step at a time without the usual derived functor machinery.
Important text examines most significant algorithms for optimizing large systems and clarifying relations between optimization procedures.
Much data appear as charts and graphs and will be highly valuable to readers in selecting a method and estimating computer time and cost in
problem-solving. Initial chapter on linear and nonlinear programming presents all necessary background for subjects covered in rest of book.
Second chapter illustrates how large-scale mathematical programs arise from real-world problems. Appendixes. List of Symbols.
A thorough introduction to group theory, this (highly problem-oriented) book goes deeply into the subject to provide a fuller understanding
than available anywhere else. The book aims at, not only teaching the material, but also helping to develop the skills needed by a researcher
and teacher, possession of which will be highly advantageous in these very competitive times, particularly for those at the early, insecure,
stages of their careers. And it is organized and written to serve as a reference to provide a quick introduction giving the essence and
vocabulary useful for those who need only some slight knowledge, those just learning, as well as researchers, and especially for the latter it
provides a grasp, and often material and perspective, not otherwise available.
Excellent intro to basics of algebraic number theory. Gausian primes; polynomials over a field; algebraic number fields; algebraic integers and
integral bases; uses of arithmetic in algebraic number fields; the fundamental theorem of ideal theory and its consequences; ideal classes
and class numbers; Fermat conjecture. 1975 edition.

This book is an introduction to set theory in which the author develops the subject from first principles and presupposes
little more than an elementary grounding in logic. Throughout much attention is paid to the historical and philosophical
background which illuminates the subject's development. This book differs from most by providing a particularly elegant
and intuitive approach based on Scott's formulation of standard set theory in which sets are built up stage by stage. This
approach has the advantage of introducing the axioms of set theory in a natural way and shows how they come to take
the form they do. The book covers all the basic tools of set theory: the natural numbers, cardinals, ordinals, and the
axiom of choice in some detail. It also provides an account of the representation theory of lattices and how this is closely
connected with the various forms of the axiom of choice.
Approach your problems from the right end It isn't that they can't see the solution. It is and begin with the answers. Then
one day, that they can't see the problem. perhaps you will find the final question. G. K. Chesterton. The Scandal of
Father 'The Hermit Oad in Crane Feathers' in R. Brown 'The point of a Pin'. van Gulik's The Chinese Maze Murders.
Growing specialization and diversification have brought a host of monographs and textbooks on increasingly specialized
topics. However, the "tree" of knowledge of mathematics and related fields does not grow only by putting forth new
branches. It also happens, quite often in fact, that branches which were thought to be completely disparate are suddenly
seen to be related. Further, the kind and level of sophistication of mathematics applied in various sciences has changed
drastically in recent years: measure theory is used (non-trivially) in regional and theoretical economics; algebraic
geometry interacts with physics; the Minkowsky lemma, coding theory and the structure of water meet one another in
packing and covering theory; quantum fields, crystal defects and mathematical programming profit from homotopy theory;
Lie algebras are relevant to filtering; and prediction and electrical engineering can use Stein spaces. And in addition to
this there are such new emerging subdisciplines as "experimental mathematics", "CFD", "completely integrable systems",
"chaos, synergetics and large-scale order", which are almost impossible to fit into the existing classification schemes.
They draw upon widely different sections of mathematics.
This first year graduate text is a comprehensive resource in real analysis based on a modern treatment of measure and
integration. Presented in a definitive and self-contained manner, it features a natural progression of concepts from simple
to difficult. Several innovative topics are featured, including differentiation of measures, elements of Functional Analysis,
the Riesz Representation Theorem, Schwartz distributions, the area formula, Sobolev functions and applications to
harmonic functions. Together, the selection of topics forms a sound foundation in real analysis that is particularly suited
to students going on to further study in partial differential equations. This second edition of Modern Real Analysis
contains many substantial improvements, including the addition of problems for practicing techniques, and an entirely
new section devoted to the relationship between Lebesgue and improper integrals. Aimed at graduate students with an
understanding of advanced calculus, the text will also appeal to more experienced mathematicians as a useful reference.
The aim of this book is to help students write mathematics better. Throughout it are large exercise sets well-integrated
with the text and varying appropriately from easy to hard. Basic issues are treated, and attention is given to small issues
like not placing a mathematical symbol directly after a punctuation mark. And it provides many examples of what students
should think and what they should write and how these two are often not the same.
This book presents recent research in intelligent and fuzzy techniques. Emerging conditions such as pandemic, wars,
natural disasters and various high technologies force people for significant changes in business and social life. The
adoption of digital technologies to transform services or businesses, through replacing non-digital or manual processes
with digital processes or replacing older digital technology with newer digital technologies through intelligent systems is
the main scope of this book. It focuses on revealing the reflection of digital transformation in our business and social life
under emerging conditions through intelligent and fuzzy systems. The latest intelligent and fuzzy methods and techniques
on digital transformation are introduced by theory and applications. The intended readers are intelligent and fuzzy
systems researchers, lecturers, M.Sc. and Ph.D. students studying digital transformation. Usage of ordinary fuzzy sets
and their extensions, heuristics and metaheuristics from optimization to machine learning, from quality management to
risk management makes the book an excellent source for researchers.
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Here is clear, well-organized coverage of the most standard theorems, including isomorphism theorems, transformations
and subgroups, direct sums, abelian groups, and more. This undergraduate-level text features more than 500 exercises.
One of the best-written, most skillful expositions of group theory and its physical applications, directed primarily to
advanced undergraduate and graduate students in physics, especially quantum physics. With problems.
The single most difficult thing one faces when one begins to learn a new branch of mathematics is to get a feel for the mathematical sense of
the subject. The purpose of this book is to help the aspiring reader acquire this essential common sense about algebraic topology in a short
period of time. To this end, Sato leads the reader through simple but meaningful examples in concrete terms. Moreover, results are not
discussed in their greatest possible generality, but in terms of the simplest and most essential cases. In response to suggestions from
readers of the original edition of this book, Sato has added an appendix of useful definitions and results on sets, general topology, groups and
such. He has also provided references. Topics covered include fundamental notions such as homeomorphisms, homotopy equivalence,
fundamental groups and higher homotopy groups, homology and cohomology, fiber bundles, spectral sequences and characteristic classes.
Objects and examples considered in the text include the torus, the Mobius strip, the Klein bottle, closed surfaces, cell complexes and vector
bundles.
Highly useful text studies logarithmic measures of information and their application to testing statistical hypotheses. Includes numerous
worked examples and problems. References. Glossary. Appendix. 1968 2nd, revised edition.
Thisnbsp;classic sets forth the fundamentals of thermodynamics clearly and simply enough to be understood by a beginning student, yet with
enough subtlety and depth of thought to appeal also to more advanced readers. It elucidates fundamentals of kinetic theory and illustrates the
Second Law of Thermodynamicsnbsp;withnbsp;"Maxwell’s demon."
SET THEORY:AN INTUITIVE APPROACHSet theory an intuitive approachGroup Theory: An Intuitive ApproachWorld Scientific Publishing
Company
This book provides a broad introduction to some of the most fascinating and beautiful areas of discrete mathematical structures. It starts with
a chapter on sets and goes on to provide examples in logic, applications of the principle of inclusion and exclusion and finally the pigeonhole
principal. Computational techniques including the principle of mathematical introduction are provided, as well as a study on elementary
properties of graphs, trees and lattices. Some basic results on groups, rings, fields and vector spaces are also given, the treatment of which
is intentionally simple since such results are fundamental as a foundation for students of discrete mathematics. In addition, some results on
solutions of systems of linear equations are discussed./a
Assessing the degree to which two objects, an object and a query, or two concepts are similar or compatible is a fundamental component of
human reasoning and consequently is critical in the development of automated diagnosis, classification, information retrieval and decision
systems. The assessment of similarity has played an important role in such diverse disciplines such as taxonomy, psychology, and the social
sciences. Each discipline has proposed methods for quantifying similarity judgments suitable for its particular applications. This book presents
a unified approach to quantifying similarity and compatibility within the framework of fuzzy set theory and examines the primary importance of
these concepts in approximate reasoning. Examples of the application of similarity measures in various areas including expert systems,
information retrieval, and intelligent database systems are provided.
Well-written introduction covers the elements of the theory of probability from two or more random variables, the reliability of such
multivariable structures, the theory of random function, Monte Carlo methods of treating problems incapable of exact solution, and more. No
previous knowledge of the subject necessary. Numerous examples, illustrative figures.

A century ago, Georg Cantor demonstrated the possibility of a series of transfinite infinite numbers. His methods, unorthodox for
the time, enabled him to derive theorems that established a mathematical reality for a hierarchy of infinities. Cantor's innovation
was opposed, and ignored, by the establishment; years later, the value of his work was recognized and appreciated as a landmark
in mathematical thought, forming the beginning of set theory and the foundation for most of contemporary mathematics. As
Cantor's sometime collaborator, David Hilbert, remarked, "No one will drive us from the paradise that Cantor has created." This
volume offers a guided tour of modern mathematics' Garden of Eden, beginning with perspectives on the finite universe and
classes and Aristotelian logic. Author Mary Tiles further examines permutations, combinations, and infinite cardinalities; numbering
the continuum; Cantor's transfinite paradise; axiomatic set theory; logical objects and logical types; and independence results and
the universe of sets. She concludes with views of the constructs and reality of mathematical structure. Philosophers with only a
basic grounding in mathematics, as well as mathematicians who have taken only an introductory course in philosophy, will find an
abundance of intriguing topics in this text, which is appropriate for undergraduate-and graduate-level courses.
Provides an accessible mathematical and philosophical account of Quine's set theory, New Foundations.
Concise exposition of realizability theory as applied to continous linear systems, specifically to the operators generated by physical
systems as mappings of stimuli into responses. Many problems included.
If classical Lie groups preserve bilinear vector norms, what Lie groups preserve trilinear, quadrilinear, and higher order invariants?
Answering this question from a fresh and original perspective, Predrag Cvitanovic takes the reader on the amazing, four-thousanddiagram journey through the theory of Lie groups. This book is the first to systematically develop, explain, and apply diagrammatic
projection operators to construct all semi-simple Lie algebras, both classical and exceptional. The invariant tensors are presented
in a somewhat unconventional, but in recent years widely used, "birdtracks" notation inspired by the Feynman diagrams of
quantum field theory. Notably, invariant tensor diagrams replace algebraic reasoning in carrying out all group-theoretic
computations. The diagrammatic approach is particularly effective in evaluating complicated coefficients and group weights, and
revealing symmetries hidden by conventional algebraic or index notations. The book covers most topics needed in applications
from this new perspective: permutations, Young projection operators, spinorial representations, Casimir operators, and Dynkin
indices. Beyond this well-traveled territory, more exotic vistas open up, such as "negative dimensional" relations between various
groups and their representations. The most intriguing result of classifying primitive invariants is the emergence of all exceptional
Lie groups in a single family, and the attendant pattern of exceptional and classical Lie groups, the so-called Magic Triangle.
Written in a lively and personable style, the book is aimed at researchers and graduate students in theoretical physics and
mathematics.
A comprehensive introduction to mathematical structures essential for Rough Set Theory. The book enables the reader to
systematically study all topics of rough set theory. After a detailed introduction in Part 1 along with an extensive bibliography of
current research papers. Part 2 presents a self-contained study that brings together all the relevant information from respective
areas of mathematics and logics. Part 3 provides an overall picture of theoretical developments in rough set theory, covering
logical, algebraic, and topological methods. Topics covered include: algebraic theory of approximation spaces, logical and settheoretical approaches to indiscernibility and functional dependence, topological spaces of rough sets. The final part gives a
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unique view on mutual relations between fuzzy and rough set theories (rough fuzzy and fuzzy rough sets). Over 300 excercises
allow the reader to master the topics considered. The book can be used as a textbook and as a reference work.
The Noosphere is a "thinking atmosphere" that has been evolving on Earth since the dawn of humanity. The internet is a physical
manifestation of it: a worldwide linked network. What comes next? Does mind detach itself from bodies? Can the collective
consciousness of humanity leave Earth and enter the heavens? Is the Noosphere a Soul Sphere, composed of the souls of all
good people and leaving behind the evil? Imagine the Soul Sphere merging with God. Is that the ultimate destiny of higher
humanity? The Noosphere will not be powered by faith, prayers or superstition. Ontological mathematics and hyperreason will be
its engines. This is the story of the highest human thought, how it's leaving behind materialism and realizing the truth of existence that we inhabit an immortal, indestructible mental Singularity outside space and time and that the illusion of materialism is
produced by holography. The universe is a self-generating, intelligent, living hologram, comprised of infinite souls.
A classic calculus text reissued in the Cambridge Mathematical Library. Clear and logical, with many examples.
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