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This is the third volume of the series Calculus Illustrated, a textbook for
undergraduate students.Mathematical thinking is often visual. The exposition in
this book is driven by its 600 color illustrations. Another unique feature of this
book is its study of incremental phenomena well in advance of their continuous
counterparts. It is called "Discrete Calculus".
Originally published: Philadelphia: Saunders College Publishing, 1989; slightly
corrected.
This book provides an accessible introduction to knot theory, focussing on
Vassiliev invariants, quantum knot invariants constructed via representations of
quantum groups, and how these two apparently distinct theories come together
through the Kontsevich invariant. Consisting of four parts, the book opens with an
introduction to the fundamentals of knot theory, and to knot invariants such as the
Jones polynomial. The second part introduces quantum invariants of knots,
working constructively from first principles towards the construction of
Reshetikhin-Turaev invariants and a description of how these arise through
Drinfeld and Jimbo's quantum groups. Its third part offers an introduction to
Vassiliev invariants, providing a careful account of how chord diagrams and
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Jacobi diagrams arise in the theory, and the role that Lie algebras play. The final
part of the book introduces the Konstevich invariant. This is a universal quantum
invariant and a universal Vassiliev invariant, and brings together these two
seemingly different families of knot invariants. The book provides a detailed
account of the construction of the Jones polynomial via the quantum groups
attached to sl(2), the Vassiliev weight system arising from sl(2), and how these
invariants come together through the Kontsevich invariant.
Learn the basics of point-set topology with the understanding of its real-world
application to a variety of other subjects including science, economics,
engineering, and other areas of mathematics. KEY TOPICS: Introduces topology
as an important and fascinating mathematics discipline to retain the readers
interest in the subject. Is written in an accessible way for readers to understand
the usefulness and importance of the application of topology to other fields.
Introduces topology concepts combined with their real-world application to
subjects such DNA, heart stimulation, population modeling, cosmology, and
computer graphics. Covers topics including knot theory, degree theory,
dynamical systems and chaos, graph theory, metric spaces, connectedness, and
compactness. MARKET: A useful reference for readers wanting an intuitive
introduction to topology.
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Topology Through Inquiry is a comprehensive introduction to point-set, algebraic,
and geometric topology, designed to support inquiry-based learning (IBL)
courses for upper-division undergraduate or beginning graduate students. The
book presents an enormous amount of topology, allowing an instructor to choose
which topics to treat. The point-set material contains many interesting topics well
beyond the basic core, including continua and metrizability. Geometric and
algebraic topology topics include the classification of 2-manifolds, the
fundamental group, covering spaces, and homology (simplicial and singular). A
unique feature of the introduction to homology is to convey a clear geometric
motivation by starting with mod 2 coefficients. The authors are acknowledged
masters of IBL-style teaching. This book gives students joy-filled, manageable
challenges that incrementally develop their knowledge and skills. The exposition
includes insightful framing of fruitful points of view as well as advice on effective
thinking and learning. The text presumes only a modest level of mathematical
maturity to begin, but students who work their way through this text will grow from
mathematics students into mathematicians. Michael Starbird is a University of
Texas Distinguished Teaching Professor of Mathematics. Among his works are
two other co-authored books in the Mathematical Association of America's (MAA)
Textbook series. Francis Su is the Benediktsson-Karwa Professor of
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Mathematics at Harvey Mudd College and a past president of the MAA. Both
authors are award-winning teachers, including each having received the MAA's
Haimo Award for distinguished teaching. Starbird and Su are, jointly and
individually, on lifelong missions to make learning—of mathematics and
beyond—joyful, effective, and available to everyone. This book invites topology
students and teachers to join in the adventure.
Topology for Beginners consists of a series of basic to intermediate lessons in
topology. In addition, all the proofwriting skills that are essential for advanced
study in mathematics are covered and reviewed extensively. Topology for
Beginners is perfect for professors teaching an undergraduate course or basic
graduate course in topology. high school teachers working with advanced math
students. students wishing to see the type of mathematics they would be
exposed to as a math major. The material in this pure math book includes: 16
lessons consisting of basic to intermediate topics in set theory and topology. A
problem set after each lesson arranged by difficulty level. A complete solution
guide is included as a downloadable PDF file. Topology Book Table Of Contents
(Selected) Here's a selection from the table of contents: Introduction Lesson 1 Sets and Subsets Lesson 2 - Operations on Sets Lesson 3 - Relations Lesson 4 Functions and Equinumerosity Lesson 5 - Number Systems and Induction
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Lesson 6 - Algebraic Structures and Completeness Lesson 7 - Basic Topology of
R and C Lesson 8 - Continuity in R and C Lesson 9 - Topological Spaces Lesson
10 - Separation and Countability Lesson 11 - Metrizable Spaces Lesson 12 Compactness Lesson 13 - Continuity and Homeomorphisms Lesson 14 Connectedness Lesson 15 - Function Spaces Lesson 16 - Algebraic Topology
This book explains and helps readers to develop geometric intuition as it relates
to differential forms. It includes over 250 figures to aid understanding and enable
readers to visualize the concepts being discussed. The author gradually builds up
to the basic ideas and concepts so that definitions, when made, do not appear
out of nowhere, and both the importance and role that theorems play is evident
as or before they are presented. With a clear writing style and easy-tounderstand motivations for each topic, this book is primarily aimed at second- or
third-year undergraduate math and physics students with a basic knowledge of
vector calculus and linear algebra.
Praise for George Francis's A Topological Picturebook: Bravo to Springer for
reissuing this unique and beautiful book! It not only reminds the older generation
of the pleasures of doing mathematics by hand, but also shows the new
generation what ``hands on'' really means. - John Stillwell, University of San
Francisco The Topological Picturebook has taught a whole generation of
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mathematicians to draw, to see, and to think. - Tony Robbin, artist and author of
Shadows of Reality: The Fourth Dimension in Relativity, Cubism, and Modern
Thought The classic reference for how to present topological information visually,
full of amazing hand-drawn pictures of complicated surfaces. - John Sullivan,
Technische Universitat Berlin A Topological Picturebook lets students see
topology as the original discoverers conceived it: concrete and visual, free of the
formalism that burdens conventional textbooks. - Jeffrey Weeks, author of The
Shape of Space A Topological Picturebook is a visual feast for anyone
concerned with mathematical images. Francis provides exquisite examples to
build one's "visualization muscles". At the same time, he explains the underlying
principles and design techniques for readers to create their own lucid drawings. George W. Hart, Stony Brook University In this collection of narrative gems and
intriguing hand-drawn pictures, George Francis demonstrates the chicken-andegg relationship, in mathematics, of image and text. Since the book was first
published, the case for pictures in mathematics has been won, and now it is time
to reflect on their meaning. A Topological Picturebook remains indispensable. Marjorie Senechal, Smith College and co-editor of the Mathematical Intelligencer
An inviting, intuitive, and visual exploration of differential geometry and forms Visual Differential
Geometry and Forms fulfills two principal goals. In the first four acts, Tristan Needham puts the
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geometry back into differential geometry. Using 235 hand-drawn diagrams, Needham deploys
Newton’s geometrical methods to provide geometrical explanations of the classical results. In
the fifth act, he offers the first undergraduate introduction to differential forms that treats
advanced topics in an intuitive and geometrical manner. Unique features of the first four acts
include: four distinct geometrical proofs of the fundamentally important Global Gauss-Bonnet
theorem, providing a stunning link between local geometry and global topology; a simple,
geometrical proof of Gauss’s famous Theorema Egregium; a complete geometrical treatment
of the Riemann curvature tensor of an n-manifold; and a detailed geometrical treatment of
Einstein’s field equation, describing gravity as curved spacetime (General Relativity), together
with its implications for gravitational waves, black holes, and cosmology. The final act
elucidates such topics as the unification of all the integral theorems of vector calculus; the
elegant reformulation of Maxwell’s equations of electromagnetism in terms of 2-forms; de
Rham cohomology; differential geometry via Cartan’s method of moving frames; and the
calculation of the Riemann tensor using curvature 2-forms. Six of the seven chapters of Act V
can be read completely independently from the rest of the book. Requiring only basic calculus
and geometry, Visual Differential Geometry and Forms provocatively rethinks the way this
important area of mathematics should be considered and taught.
The field of 3-manifold topology has made great strides forward since 1982 when Thurston
articulated his influential list of questions. Primary among these is Perelman's proof of the
Geometrization Conjecture, but other highlights include the Tameness Theorem of Agol and
Calegari-Gabai, the Surface Subgroup Theorem of Kahn-Markovic, the work of Wise and
others on special cube complexes, and, finally, Agol's proof of the Virtual Haken Conjecture.
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This book summarizes all these developments and provides an exhaustive account of the
current state of the art of 3-manifold topology, especially focusing on the consequences for
fundamental groups of 3-manifolds. As the first book on 3-manifold topology that incorporates
the exciting progress of the last two decades, it will be an invaluable resource for researchers
in the field who need a reference for these developments. It also gives a fast-paced
introduction to this material. Although some familiarity with the fundamental group is
recommended, little other previous knowledge is assumed, and the book is accessible to
graduate students. The book closes with an extensive list of open questions which will also be
of interest to graduate students and established researchers.
"Topology can present significant challenges for undergraduate students of mathematics and
the sciences. 'Understanding topology' aims to change that. The perfect introductory topology
textbook, 'Understanding topology' requires only a knowledge of calculus and a general
familiarity with set theory and logic. Equally approachable and rigorous, the book's clear
organization, worked examples, and concise writing style support a thorough understanding of
basic topological principles. Professor Shaun V. Ault's unique emphasis on fascinating
applications, from chemical dynamics to determining the shape of the universe, will engage
students in a way traditional topology textbooks do not"--Back cover.
Knots are familiar objects. We use them to moor our boats, to wrap our packages, to tie our
shoes. Yet the mathematical theory of knots quickly leads to deep results in topology and
geometry. The Knot Book is an introduction to this rich theory, starting from our familiar
understanding of knots and a bit of college algebra and finishing with exciting topics of current
research. The Knot Book is also about the excitement of doing mathematics. Colin Adams
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engages the reader with fascinating examples, superb figures, and thought-provoking ideas.
He also presents the remarkable applications of knot theory to modern chemistry, biology, and
physics. This is a compelling book that will comfortably escort you into the marvelous world of
knot theory. Whether you are a mathematics student, someone working in a related field, or an
amateur mathematician, you will find much of interest in The Knot Book.
?Mathematical thinking is visual. The exposition in this book is driven by its illustrations; there
are over 600 of them. Calculus is hard. Many students are too late to discover that they could
have used a serious precalculus course. The book is intended for self-study and includes only
the topics that are absolutely unavoidable. This is the first volume of the series Calculus
Illustrated.
Concise and modern introduction to differential topology with a hands-on approach and
plentiful examples and exercises.
Nature wants you dead. Not just you, but your children and everyone you have ever met and
everyone they have ever met; in fact, everyone. It wants you to cough and sneeze and poop
yourself into an early grave. It wants your blood vessels to burst and pustules to explode all
over your body. And – until recently – it was really good at doing this… Covid-19 may be only
the first of many modern pandemics. The subject of infection and how to fight it grows more
urgent every day. How do pathogens cause disease? And what tools can we give our bodies to
do battle? Dr John S. Tregoning has dedicated his career to answering these questions.
Infectious uncovers fascinating success stories in immunology and virology, making this book
not only a vital overview of infection, but also a hopeful story of ongoing human ingenuity.
In the past, the possibilities of structural optimization were restricted to an optimal choice of
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profiles and shape. Further improvement can be obtained by selecting appropriate advanced
materials and by optimizing the topology, i.e. finding the best position and arrangement of
structural elements within a construction. The optimization of structural topology permits the
use of optimization algorithms at a very early stage of the design process. The method
presented in this book has been developed by Martin Bendsoe in cooperation with other
researchers and can be considered as one of the most effective approaches to the
optimization of layout and material design.
The University of Manchester hosted the 28th International Symposium on Shock Waves
between 17 and 22 July 2011. The International Symposium on Shock Waves first took place
in 1957 in Boston and has since become an internationally acclaimed series of meetings for
the wider Shock Wave Community. The ISSW28 focused on the following areas: Blast Waves,
Chemically Reacting Flows, Dense Gases and Rarefied Flows, Detonation and Combustion,
Diagnostics, Facilities, Flow Visualisation, Hypersonic Flow, Ignition, Impact and Compaction,
Multiphase Flow, Nozzle Flow, Numerical Methods, Propulsion, Richtmyer-Meshkov,
Shockwave Boundary Layer Interaction, Shock Propagation and Reflection, Shock Vortex
Interaction, Shockwave Phenomena and Applications, as well as Medical and Biological
Applications. The two Volumes contain the papers presented at the symposium and serve as a
reference for the participants of the ISSW 28 and individuals interested in these fields.
This self-contained introduction to algebraic topology is suitable for a number of topology
courses. It consists of about one quarter 'general topology' (without its usual pathologies) and
three quarters 'algebraic topology' (centred around the fundamental group, a readily grasped
topic which gives a good idea of what algebraic topology is). The book has emerged from
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courses given at the University of Newcastle-upon-Tyne to senior undergraduates and
beginning postgraduates. It has been written at a level which will enable the reader to use it for
self-study as well as a course book. The approach is leisurely and a geometric flavour is
evident throughout. The many illustrations and over 350 exercises will prove invaluable as a
teaching aid. This account will be welcomed by advanced students of pure mathematics at
colleges and universities.
Mathematical gauge theory studies connections on principal bundles, or, more precisely, the
solution spaces of certain partial differential equations for such connections. Historically, these
equations have come from mathematical physics, and play an important role in the description
of the electro-weak and strong nuclear forces. The use of gauge theory as a tool for studying
topological properties of four-manifolds was pioneered by the fundamental work of Simon
Donaldson in the early 1980s, and was revolutionized by the introduction of the Seiberg-Witten
equations in the mid-1990s. Since the birth of the subject, it has retained its close connection
with symplectic topology. The analogy between these two fields of study was further
underscored by Andreas Floer's construction of an infinite-dimensional variant of Morse theory
that applies in two a priori different contexts: either to define symplectic invariants for pairs of
Lagrangian submanifolds of a symplectic manifold, or to define topological invariants for threemanifolds, which fit into a framework for calculating invariants for smooth four-manifolds.
``Heegaard Floer homology'', the recently-discovered invariant for three- and four-manifolds,
comes from an application of Lagrangian Floer homology to spaces associated to Heegaard
diagrams. Although this theory is conjecturally isomorphic to Seiberg-Witten theory, it is more
topological and combinatorial in flavor and thus easier to work with in certain contexts. The
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interaction between gauge theory, low-dimensional topology, and symplectic geometry has led
to a number of striking new developments in these fields. The aim of this volume is to introduce
graduate students and researchers in other fields to some of these exciting developments, with
a special emphasis on the very fruitful interplay between disciplines. This volume is based on
lecture courses and advanced seminars given at the 2004 Clay Mathematics Institute Summer
School at the Alfred Renyi Institute of Mathematics in Budapest, Hungary. Several of the
authors have added a considerable amount of additional material to that presented at the
school, and the resulting volume provides a state-of-the-art introduction to current research,
covering material from Heegaard Floer homology, contact geometry, smooth four-manifold
topology, and symplectic four-manifolds.
The topology optimization method solves the basic enginee- ring problem of distributing a
limited amount of material in a design space. The first edition of this book has become the
standard text on optimal design which is concerned with the optimization of structural topology,
shape and material. This edition, has been substantially revised and updated to reflect
progress made in modelling and computational procedures. It also encompasses a
comprehensive and unified description of the state-of-the-art of the so-called material
distribution method, based on the use of mathematical programming and finite elements.
Applications treated include not only structures but also materials and MEMS.
A graduate-level textbook that presents basic topology from the perspective of category theory.
This graduate-level textbook on topology takes a unique approach: it reintroduces basic, pointset topology from a more modern, categorical perspective. Many graduate students are familiar
with the ideas of point-set topology and they are ready to learn something new about them.
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Teaching the subject using category theory—a contemporary branch of mathematics that
provides a way to represent abstract concepts—both deepens students' understanding of
elementary topology and lays a solid foundation for future work in advanced topics. After
presenting the basics of both category theory and topology, the book covers the universal
properties of familiar constructions and three main topological properties—connectedness,
Hausdorff, and compactness. It presents a fine-grained approach to convergence of
sequences and filters; explores categorical limits and colimits, with examples; looks in detail at
adjunctions in topology, particularly in mapping spaces; and examines additional adjunctions,
presenting ideas from homotopy theory, the fundamental groupoid, and the Seifert van
Kampen theorem. End-of-chapter exercises allow students to apply what they have learned.
The book expertly guides students of topology through the important transition from
undergraduate student with a solid background in analysis or point-set topology to graduate
student preparing to work on contemporary problems in mathematics.
This book follows a two-semester first course in topology with emphasis on algebraic topology.
Some of the applications are: the shape of the universe, configuration spaces, digital image
analysis, data analysis, social choice, exchange economy. An overview of discrete calculus is
also included. The book contains over 1000 color illustrations and over 1000 exercises.
This book gives an introduction to the mathematics and applications comprising the new field
of applied topology. The elements of this subject are surveyed in the context of applications
drawn from the biological, economic, engineering, physical, and statistical sciences.
This book gathers research contributions on recent advances in intelligent and distributed
computing. A major focus is placed on new techniques and applications for several
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highlydemanded research directions: Internet of Things, Cloud Computing and Big Data, Data
Mining and Machine Learning, Multi-agent and Service-Based Distributed Systems, Distributed
Algorithms and Optimization, Modeling Operational Processes, Social Network Analysis and
Inappropriate Content Counteraction, Cyber-Physical Security and Safety, Intelligent
Distributed Decision Support Systems, Intelligent Human-Machine Interfaces, VisualAnalytics
and others. The book represents the peer-reviewed proceedings of the 13thInternational
Symposium on Intelligent Distributed Computing (IDC 2019), which was held in St. Petersburg,
Russia, from October 7 to 9, 2019.

This is the second volume of the series Calculus Illustrated, a textbook for
undergraduate students.Mathematical thinking is often visual. The exposition in
this book is driven by its 600 color illustrations. Another unique feature of this
book is its study of incremental phenomena well in advance of their continuous
counterparts. It is called "Discrete Calculus".
Tracing some of the economic highs and lows that impacted the world in the
aftermath of Hurricane Katrina, an introduction to the emerging field of resilience
research explains how to approach disruptions in ecosystems, businesses and
governments to better reinforce interdependent world systems. 40,000 first
printing.
How is a subway map different from other maps? What makes a knot knotted?
What makes the Mbius strip one-sided? These are questions of topology, the
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mathematical study of properties preserved by twisting or stretching objects. In
the 20th century topology became as broad and fundamental as algebra and
geometry, with important implications for science, especially physics. In this Very
Short Introduction Richard Earl gives a sense of the more visual elements of
topology (looking at surfaces) as well as covering the formal definition of
continuity. Considering some of the eye-opening examples that led
mathematicians to recognize a need for studying topology, he pays homage to
the historical people, problems, and surprises that have propelled the growth of
this field. ABOUT THE SERIES: The Very Short Introductions series from Oxford
University Press contains hundreds of titles in almost every subject area. These
pocket-sized books are the perfect way to get ahead in a new subject quickly.
Our expert authors combine facts, analysis, perspective, new ideas, and
enthusiasm to make interesting and challenging topics highly readable.
An Illustrated Introduction to Topology and Homotopy explores the beauty of
topology and homotopy theory in a direct and engaging manner while illustrating
the power of the theory through many, often surprising, applications. This selfcontained book takes a visual and rigorous approach that incorporates both
extensive illustrations and full proofs
The basic science of sword-cutting is presented with the focus on the shape of
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the blade. It is followed by a comparison of possible shapes of blades.Contents1
Two straight blades ........ 32 The forces affecting the blade ........ 83 Swing
without pull: comparison of blades ........ 144 Swing without pull: best shape ........
185 The limits of swordsmanship ........ 246 Sword's agility ........ 297 Appendix:
Memoir on Swords, 1860 ........ 338 Appendix: The math ........ 359 Appendix:
How Excel is used ........ 38
Elementary linear algebra in light of advanced This is one-semester textbook on
elementary linear algebra. However, in light of a more advanced point of view,
algebraic manipulations are reduced to a minimum. All prerequisites are
included. The exception is the last chapter that shows how linear algebra reveals
hidden structures in basic calculus. ContentsChapter 1: Sets and
functionsChapter 2: Functions as transformations Chapter 3: The 2-dimensional
space Chapter 4: Multidimensional spacesChapter 5: Linear operatorsChapter 6:
A bird's-eye view of basic calculus
The authors construct Heegaard Floer theory for 3-manifolds with connected
boundary. The theory associates to an oriented, parametrized two-manifold a
differential graded algebra. For a three-manifold with parametrized boundary, the
invariant comes in two different versions, one of which (type D) is a module over
the algebra and the other of which (type A) is an A? module. Both are wellPage 16/19
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defined up to chain homotopy equivalence. For a decomposition of a 3-manifold
into two pieces, the A? tensor product of the type D module of one piece and the
type A module from the other piece is ^HF of the glued manifold. As a special
case of the construction, the authors specialize to the case of three-manifolds
with torus boundary. This case can be used to give another proof of the surgery
exact triangle for ^HF. The authors relate the bordered Floer homology of a threemanifold with torus boundary with the knot Floer homology of a filling.
Modelling Fluid Flow presents invited lectures, workshop summaries and a
selection of papers from a recent international conference CMFF '03 on fluid
technology. The lectures follow the current evolution and the newest challenges
of the computational methods and measuring techniques related to fluid flow. The
workshop summaries reflect the recent trends, open questions and unsolved
problems in the mutually inspiring fields of experimental and computational fluid
mechanics. The papers cover a wide range of fluids engineering, including
reactive flow, chemical and process engineering, environmental fluid dynamics,
turbulence modelling, numerical methods, and fluid machinery.
This is the fourth volume of the series Calculus Illustrated, a textbook for
undergraduate students.Mathematical thinking is often visual. The exposition in
this book is driven by its 600 color illustrations. Another unique feature of this
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book is its study of incremental phenomena well in advance of their continuous
counterparts. It is called "Discrete Calculus".
" . . . that famous pedagogical method whereby one begins with the general and
proceeds to the particular only after the student is too confused to understand
even that anymore. " Michael Spivak This text was written as an antidote to
topology courses such as Spivak It is meant to provide the student with an
experience in geomet describes. ric topology. Traditionally, the only topology an
undergraduate might see is point-set topology at a fairly abstract level. The next
course the average stu dent would take would be a graduate course in algebraic
topology, and such courses are commonly very homological in nature, providing
quick access to current research, but not developing any intuition or geometric
sense. I have tried in this text to provide the undergraduate with a pragmatic
introduction to the field, including a sampling from point-set, geometric, and
algebraic topology, and trying not to include anything that the student cannot
immediately experience. The exercises are to be considered as an in tegral part
of the text and, ideally, should be addressed when they are met, rather than at
the end of a block of material. Many of them are quite easy and are intended to
give the student practice working with the definitions and digesting the current
topic before proceeding. The appendix provides a brief survey of the group
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theory needed.
This text explains nontrivial applications of metric space topology to analysis.
Covers metric space, point-set topology, and algebraic topology. Includes
exercises, selected answers, and 51 illustrations. 1983 edition.
The concept of Floer homology was one of the most striking developments in
differential geometry. It yields rigorously defined invariants which can be viewed
as homology groups of infinite-dimensional cycles. The ideas led to great
advances in the areas of low-dimensional topology and symplectic geometry and
are intimately related to developments in Quantum Field Theory. The first half of
this book gives a thorough account of Floer's construction in the context of gauge
theory over 3 and 4-dimensional manifolds. The second half works out some
further technical developments of the theory, and the final chapter outlines some
research developments for the future - including a discussion of the appearance
of modular forms in the theory. The scope of the material in this book means that
it will appeal to graduate students as well as those on the frontiers of the subject.
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