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Exercises and Solutions in Statistical Theory helps students and scientists obtain an in-depth understanding of statistical theory by
working on and reviewing solutions to interesting and challenging exercises of practical importance. Unlike similar books, this text
incorporates many exercises that apply to real-world settings and provides much more thorough solutions. The exercises and
selected detailed solutions cover from basic probability theory through to the theory of statistical inference. Many of the exercises
deal with important, real-life scenarios in areas such as medicine, epidemiology, actuarial science, social science, engineering,
physics, chemistry, biology, environmental health, and sports. Several exercises illustrate the utility of study design strategies,
sampling from finite populations, maximum likelihood, asymptotic theory, latent class analysis, conditional inference, regression
analysis, generalized linear models, Bayesian analysis, and other statistical topics. The book also contains references to published
books and articles that offer more information about the statistical concepts. Designed as a supplement for advanced
undergraduate and graduate courses, this text is a valuable source of classroom examples, homework problems, and examination
questions. It is also useful for scientists interested in enhancing or refreshing their theoretical statistical skills. The book improves
readers’ comprehension of the principles of statistical theory and helps them see how the principles can be used in practice. By
mastering the theoretical statistical strategies necessary to solve the exercises, readers will be prepared to successfully study
even higher-level statistical theory.
Designed for undergraduate students of set theory, Classic Set Theory presents a modern perspective of the classic work of
Georg Cantor and Richard Dedekin and their immediate successors. This includes:The definition of the real numbers in terms of
rational numbers and ultimately in terms of natural numbersDefining natural numbers in terms of setsThe potential paradoxes in
set theoryThe Zermelo-Fraenkel axioms for set theoryThe axiom of choiceThe arithmetic of ordered setsCantor's two sorts of
transfinite number - cardinals and ordinals - and the arithmetic of these.The book is designed for students studying on their own,
without access to lecturers and other reading, along the lines of the internationally renowned courses produced by the Open
University. There are thus a large number of exercises within the main body of the text designed to help students engage with the
subject, many of which have full teaching solutions. In addition, there are a number of exercises without answers so students
studying under the guidance of a tutor may be assessed.Classic Set Theory gives students sufficient grounding in a rigorous
approach to the revolutionary results of set theory as well as pleasure in being able to tackle significant problems that arise from
the theory.
From cell phones to Web portals, advances in information and communications technology have thrust society into an information
age that is far-reaching, fast-moving, increasingly complex, and yet essential to modern life. Now, renowned scholar and author
David Luenberger has produced Information Science, a text that distills and explains the most important concepts and insights at
the core of this ongoing revolution. The book represents the material used in a widely acclaimed course offered at Stanford
University. Drawing concepts from each of the constituent subfields that collectively comprise information science, Luenberger
builds his book around the five "E's" of information: Entropy, Economics, Encryption, Extraction, and Emission. Each area directly
impacts modern information products, services, and technology--everything from word processors to digital cash, database
systems to decision making, marketing strategy to spread spectrum communication. To study these principles is to learn how
English text, music, and pictures can be compressed, how it is possible to construct a digital signature that cannot simply be
copied, how beautiful photographs can be sent from distant planets with a tiny battery, how communication networks expand, and
how producers of information products can make a profit under difficult market conditions. The book contains vivid examples,
illustrations, exercises, and points of historic interest, all of which bring to life the analytic methods presented: Presents a unified
approach to the field of information science Emphasizes basic principles Includes a wide range of examples and applications
Helps students develop important new skills Suggests exercises with solutions in an instructor's manual
Towns and villages are sometimes viewed as minor, even quaint, spots, whereas this book boldly reconceptualizes these places
as important dynamic environmental 'hotspots'. Multitudes of towns and villages with nearly half the world's population characterize
perhaps half the global land surface. The book's pages feature ecological patterns, processes, and change, as well as human
dimensions, both within towns and in strong connections and effects on surrounding agricultural land, forest land, and arid land.
Towns, small to large, and villages are examined with spatial and cultural lenses. Ecological dimensions - water, soil and air
systems, together with habitats, plants, wildlife and biodiversity - are highlighted. A concluding section presents concepts for
making better towns and better land. From a pioneer in both landscape ecology and urban ecology, this highly international town
ecology book opens an important frontier for researchers, students, professors, and professionals including environmental, town,
and conservation planners.
The Four Pillars of GeometrySpringer Science & Business Media
Longlisted for the National Book Award New York Times Bestseller A former Wall Street quant sounds an alarm on the
mathematical models that pervade modern life -- and threaten to rip apart our social fabric We live in the age of the algorithm.
Increasingly, the decisions that affect our lives--where we go to school, whether we get a car loan, how much we pay for health
insurance--are being made not by humans, but by mathematical models. In theory, this should lead to greater fairness: Everyone
is judged according to the same rules, and bias is eliminated. But as Cathy O'Neil reveals in this urgent and necessary book, the
opposite is true. The models being used today are opaque, unregulated, and uncontestable, even when they're wrong. Most
troubling, they reinforce discrimination: If a poor student can't get a loan because a lending model deems him too risky (by virtue of
his zip code), he's then cut off from the kind of education that could pull him out of poverty, and a vicious spiral ensues. Models are
propping up the lucky and punishing the downtrodden, creating a "toxic cocktail for democracy." Welcome to the dark side of Big
Data. Tracing the arc of a person's life, O'Neil exposes the black box models that shape our future, both as individuals and as a
society. These "weapons of math destruction" score teachers and students, sort r sum s, grant (or deny) loans, evaluate workers,
target voters, set parole, and monitor our health. O'Neil calls on modelers to take more responsibility for their algorithms and on
policy makers to regulate their use. But in the end, it's up to us to become more savvy about the models that govern our lives. This
important book empowers us to ask the tough questions, uncover the truth, and demand change. -- Longlist for National Book
Award (Non-Fiction) -- Goodreads, semi-finalist for the 2016 Goodreads Choice Awards (Science and Technology) -- Kirkus, Best
Books of 2016 -- New York Times, 100 Notable Books of 2016 (Non-Fiction) -- The Guardian, Best Books of 2016 -- WBUR's "On
Point," Best Books of 2016: Staff Picks -- Boston Globe, Best Books of 2016, Non-Fiction
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Owing to its simple formulation and intractable nature, along with its application to the lunar theory, the three-body problem has
since it was first studied by Newton in the Principia attracted the attention of many of the world's most gifted mathematicians and
astronomers. Two of these, Euler and Lagrange, discovered the problem's first periodic solutions. However, it was not until Hill's
discovery in the late 1870s of the variational orbit that the importance of the periodic solutions was fully recognized, most notably
by Poincaré, but also by others such as Sir George Darwin. The book begins with a detailed description of the early history of the
three-body problem and its periodic solutions, with chapters dedicated to the pioneering work of Hill, Poincaré, and Darwin. This is
followed by the first in-depth account of the contribution to the subject by the mathematical astronomer Forest Ray Moulton and his
research students at the University of Chicago. The author reveals how Moulton's Periodic Orbits, published in 1920 and running
to some 500 pages, arose from Moulton's ambitious goal of creating an entirely new lunar theory. The methods Moulton developed
in the pursuit of this goal are described and an examination is made of both the reception of his work and his legacy for future
generations of researchers.
Analytic combinatorics aims to enable precise quantitative predictions of the properties of large combinatorial structures. The theory has
emerged over recent decades as essential both for the analysis of algorithms and for the study of scientific models in many disciplines,
including probability theory, statistical physics, computational biology, and information theory. With a careful combination of symbolic
enumeration methods and complex analysis, drawing heavily on generating functions, results of sweeping generality emerge that can be
applied in particular to fundamental structures such as permutations, sequences, strings, walks, paths, trees, graphs and maps. This account
is the definitive treatment of the topic. The authors give full coverage of the underlying mathematics and a thorough treatment of both
classical and modern applications of the theory. The text is complemented with exercises, examples, appendices and notes to aid
understanding. The book can be used for an advanced undergraduate or a graduate course, or for self-study.
This book offers a unique opportunity to understand the essence of one of the great thinkers of western civilization. A guided reading of
Euclid's Elements leads to a critical discussion and rigorous modern treatment of Euclid's geometry and its more recent descendants, with
complete proofs. Topics include the introduction of coordinates, the theory of area, history of the parallel postulate, the various non-Euclidean
geometries, and the regular and semi-regular polyhedra.
This edited book’s theme is organized as a part of the GeoMEast 2019 International Congress and Exhibition that was held in Cairo, Egypt,
on November 10–14 2019.The editors like to express their deep appreciation and gratitude to the authors for their valuable contributions to
the GeoMEast 2019 proceedings and to all session chairs and reviewers for their sincere efforts to make this book a reality. The editors are
very grateful to have this opportunity to participate in organizing this GeoMEast 2019 conference and hope that this book theme is a valuable
reference to the civil/geotechnical engineering community worldwide.
Note: This is the 3rd edition. If you need the 2nd edition for a course you are taking, it can be found as a "other format" on amazon, or by
searching its isbn: 1534970746 This gentle introduction to discrete mathematics is written for first and second year math majors, especially
those who intend to teach. The text began as a set of lecture notes for the discrete mathematics course at the University of Northern
Colorado. This course serves both as an introduction to topics in discrete math and as the "introduction to proof" course for math majors. The
course is usually taught with a large amount of student inquiry, and this text is written to help facilitate this. Four main topics are covered:
counting, sequences, logic, and graph theory. Along the way proofs are introduced, including proofs by contradiction, proofs by induction, and
combinatorial proofs. The book contains over 470 exercises, including 275 with solutions and over 100 with hints. There are also Investigate!
activities throughout the text to support active, inquiry based learning. While there are many fine discrete math textbooks available, this text
has the following advantages: It is written to be used in an inquiry rich course. It is written to be used in a course for future math teachers. It is
open source, with low cost print editions and free electronic editions. This third edition brings improved exposition, a new section on trees,
and a bunch of new and improved exercises. For a complete list of changes, and to view the free electronic version of the text, visit the book's
website at discrete.openmathbooks.org
Building a masterpiece explores some of the untold chapters in the long history of the Opera House's gestation, development and completion
-- of individuals whose careers were made or broken by the Opera House, the companies whose reputations were secured through their
association with the building, and the pioneering construction methods, innovative technologies and methodologies developed to meet the
demands of its unprecedented design and challenging construction. The workers who built the building, the politicians, architects and
members of the public who championed it and its often beleaguered architect are discussed as is its current world status as a symbol of
Australia.To coincide with the 40th anniversary of the opening of the Sydney Opera House, this new edition of Building a Masterpiece will
include a new chapter on another little known and much misunderstood story: the architect who took over from Utzon and completed the
project.
This proceedings contains a selection of peer-reviewed papers presented at the IAG Scientific Assembly, Postdam, Germany, 1-6
September, 2013. The scientific sessions were focussed on the definition, implementation and scientific applications of reference frames;
gravity field determination and applications; the observation and assessment of earth hazards. It presents a collection of the contributions on
the applications of earth rotations dynamics, on observation systems and services as well as on imaging and positioning techniques and its
applications.
This book is unique in that it looks at geometry from 4 different viewpoints - Euclid-style axioms, linear algebra, projective geometry, and
groups and their invariants Approach makes the subject accessible to readers of all mathematical tastes, from the visual to the algebraic
Abundantly supplemented with figures and exercises

Solutions of equations in integers is the central problem of number theory and is the focus of this book. The amount of
material is suitable for a one-semester course. The author has tried to avoid the ad hoc proofs in favor of unifying ideas
that work in many situations. There are exercises at the end of almost every section, so that each new idea or proof
receives immediate reinforcement.
The fundamental mathematical tools needed to understand machine learning include linear algebra, analytic geometry,
matrix decompositions, vector calculus, optimization, probability and statistics. These topics are traditionally taught in
disparate courses, making it hard for data science or computer science students, or professionals, to efficiently learn the
mathematics. This self-contained textbook bridges the gap between mathematical and machine learning texts,
introducing the mathematical concepts with a minimum of prerequisites. It uses these concepts to derive four central
machine learning methods: linear regression, principal component analysis, Gaussian mixture models and support vector
machines. For students and others with a mathematical background, these derivations provide a starting point to
machine learning texts. For those learning the mathematics for the first time, the methods help build intuition and
practical experience with applying mathematical concepts. Every chapter includes worked examples and exercises to test
understanding. Programming tutorials are offered on the book's web site.
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Making up Numbers: A History of Invention in Mathematics offers a detailed but accessible account of a wide range of
mathematical ideas. Starting with elementary concepts, it leads the reader towards aspects of current mathematical
research. The book explains how conceptual hurdles in the development of numbers and number systems were
overcome in the course of history, from Babylon to Classical Greece, from the Middle Ages to the Renaissance, and so to
the nineteenth and twentieth centuries. The narrative moves from the Pythagorean insistence on positive multiples to the
gradual acceptance of negative numbers, irrationals and complex numbers as essential tools in quantitative analysis.
Within this chronological framework, chapters are organised thematically, covering a variety of topics and contexts:
writing and solving equations, geometric construction, coordinates and complex numbers, perceptions of ‘infinity’ and its
permissible uses in mathematics, number systems, and evolving views of the role of axioms. Through this approach, the
author demonstrates that changes in our understanding of numbers have often relied on the breaking of long-held
conventions to make way for new inventions at once providing greater clarity and widening mathematical horizons.
Viewed from this historical perspective, mathematical abstraction emerges as neither mysterious nor immutable, but as a
contingent, developing human activity. Making up Numbers will be of great interest to undergraduate and A-level
students of mathematics, as well as secondary school teachers of the subject. In virtue of its detailed treatment of
mathematical ideas, it will be of value to anyone seeking to learn more about the development of the subject.
The Budapest semesters in mathematics were initiated with the aim of offering undergraduate courses that convey the
tradition of Hungarian mathematics to English-speaking students. This book is an elaborate version of the course on
Conjecture and Proof. It gives miniature introductions to various areas of mathematics by presenting some interesting
and important, but easily accessible results and methods. The text contains complete proofs of deep results such as the
transcendence of $e$, the Banach-Tarski paradox and the existence of Borel sets of arbitrary (finite) class. One of the
purposes is to demonstrate how far one can get from the first principles in just a couple of steps. Prerequisites are kept to
a minimum, and any introductory calculus course provides the necessary background for understanding the book.
Exercises are included for the benefit of students. However, this book should prove fascinating for any mathematically
literate reader.
Develop a deep understanding of mathematics. This user-friendly resource presents grades K–2 teachers with a logical
progression of pedagogical actions, classroom norms, and collaborative teacher team efforts to increase their knowledge
and improve mathematics instruction. Explore strategies and techniques to effectively learn and teach significant
mathematics concepts and provide all students with the precise, accurate information they need to achieve academic
success. Clarify math essentials with figures and tables that facilitate understanding through visualization. Benefits Dig
deep into mathematical modeling and reasoning to improve as both a learner and teacher of mathematics. Explore how
to develop, select, and modify mathematics tasks in order to balance cognitive demand and engage students. Discover
the three important norms to uphold in all mathematics classrooms. Learn to apply the tasks, questioning, and evidence
(TQE) process to ensure mathematics instruction is focused, coherent, and rigorous. Use charts and diagrams for
classifying shapes, which can engage students in important mathematical practices. Access short videos that show what
classrooms that are developing mathematical understanding should look like. Contents Introduction 1 Number Concepts
and Place Value 2 Word Problem Structures 3 Addition and Subtraction Using Counting Strategies 4 Addition and
Subtraction Using Grouping Strategies 5 Geometry 6 Measurement Epilogue Next Steps Appendix A Completed
Classification of Triangles Chart Appendix B Completed Diagram for Classifying Quadrilaterals
This textbook provides a unified and concise exploration of undergraduate mathematics by approaching the subject
through its history. Readers will discover the rich tapestry of ideas behind familiar topics from the undergraduate
curriculum, such as calculus, algebra, topology, and more. Featuring historical episodes ranging from the Ancient Greeks
to Fermat and Descartes, this volume offers a glimpse into the broader context in which these ideas developed, revealing
unexpected connections that make this ideal for a senior capstone course. The presentation of previous versions has
been refined by omitting the less mainstream topics and inserting new connecting material, allowing instructors to cover
the book in a one-semester course. This condensed edition prioritizes succinctness and cohesiveness, and there is a
greater emphasis on visual clarity, featuring full color images and high quality 3D models. As in previous editions, a wide
array of mathematical topics are covered, from geometry to computation; however, biographical sketches have been
omitted. Mathematics and Its History: A Concise Edition is an essential resource for courses or reading programs on the
history of mathematics. Knowledge of basic calculus, algebra, geometry, topology, and set theory is assumed. From
reviews of previous editions: “Mathematics and Its History is a joy to read. The writing is clear, concise and inviting. The
style is very different from a traditional text. I found myself picking it up to read at the expense of my usual late evening
thriller or detective novel.... The author has done a wonderful job of tying together the dominant themes of undergraduate
mathematics.” Richard J. Wilders, MAA, on the Third Edition "The book...is presented in a lively style without
unnecessary detail. It is very stimulating and will be appreciated not only by students. Much attention is paid to problems
and to the development of mathematics before the end of the nineteenth century.... This book brings to the non-specialist
interested in mathematics many interesting results. It can be recommended for seminars and will be enjoyed by the
broad mathematical community." European Mathematical Society, on the Second Edition
This book provides a self-contained introduction to the simulation of flow and transport in porous media, written by a
developer of numerical methods. The reader will learn how to implement reservoir simulation models and computational
algorithms in a robust and efficient manner. The book contains a large number of numerical examples, all fully equipped
with online code and data, allowing the reader to reproduce results, and use them as a starting point for their own work.
All of the examples in the book are based on the MATLAB Reservoir Simulation Toolbox (MRST), an open-source
toolbox popular popularity in both academic institutions and the petroleum industry. The book can also be seen as a user
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guide to the MRST software. It will prove invaluable for researchers, professionals and advanced students using reservoir
simulation methods. This title is also available as Open Access on Cambridge Core.
For the past several years the Division of Applied Mathematics at Brown University has been teaching an extremely popular
sophomore level differential equations course. The immense success of this course is due primarily to two fac tors. First, and
foremost, the material is presented in a manner which is rigorous enough for our mathematics and ap plied mathematics majors,
but yet intuitive and practical enough for our engineering, biology, economics, physics and geology majors. Secondly, numerous
case histories are given of how researchers have used differential equations to solve real life problems. This book is the outgrowth
of this course. It is a rigorous treatment of differential equations and their appli cations, and can be understood by anyone who has
had a two semester course in Calculus. It contains all the material usually covered in a one or two semester course in differen tial
equations. In addition, it possesses the following unique features which distinguish it from other textbooks on differential equations.
These notes were first used in an introductory course team taught by the authors at Appalachian State University to advanced
undergraduates and beginning graduates. The text was written with four pedagogical goals in mind: offer a variety of topics in one
course, get to the main themes and tools as efficiently as possible, show the relationships between the different topics, and include
recent results to convince students that mathematics is a living discipline.
This book explores the history of mathematics from the perspective of the creative tension between common sense and the
"impossible" as the author follows the discovery or invention of new concepts that have marked mathematical progress: - Irrational
and Imaginary Numbers - The Fourth Dimension - Curved Space - Infinity and others The author puts these creations into a
broader context involving related "impossibilities" from art, literature, philosophy, and physics. By imbedding mathematics into a
broader cultural context and through his clever and enthusiastic explication of mathematical ideas the author broadens the horizon
of students beyond the narrow confines of rote memorization and engages those who are curious about the place of mathematics
in our intellectual landscape.
A beautiful and relatively elementary account of a part of mathematics where three main fields - algebra, analysis and geometry meet. The book provides a broad view of these subjects at the level of calculus, without being a calculus book. Its roots are in
arithmetic and geometry, the two opposite poles of mathematics, and the source of historic conceptual conflict. The resolution of
this conflict, and its role in the development of mathematics, is one of the main stories in the book. Stillwell has chosen an array of
exciting and worthwhile topics and elegantly combines mathematical history with mathematics. He covers the main ideas of Euclid,
but with 2000 years of extra insights attached. Presupposing only high school algebra, it can be read by any well prepared student
entering university. Moreover, this book will be popular with graduate students and researchers in mathematics due to its attractive
and unusual treatment of fundamental topics. A set of well-written exercises at the end of each section allows new ideas to be
instantly tested and reinforced.
In this textbook the authors present first-year geometry roughly in the order in which it was discovered. The first five chapters show
how the ancient Greeks established geometry, together with its numerous practical applications, while more recent findings on
Euclidian geometry are discussed as well. The following three chapters explain the revolution in geometry due to the progress
made in the field of algebra by Descartes, Euler and Gauss. Spatial geometry, vector algebra and matrices are treated in chapters
9 and 10. The last chapter offers an introduction to projective geometry, which emerged in the 19thcentury. Complemented by
numerous examples, exercises, figures and pictures, the book offers both motivation and insightful explanations, and provides
stimulating and enjoyable reading for students and teachers alike.
Algebra is abstract mathematics - let us make no bones about it - yet it is also applied mathematics in its best and purest form. It is
not abstraction for its own sake, but abstraction for the sake of efficiency, power and insight. Algebra emerged from the struggle to
solve concrete, physical problems in geometry, and succeeded after 2000 years of failure by other forms of mathematics. It did this
by exposing the mathematical structure of geometry, and by providing the tools to analyse it. This is typical of the way algebra is
applied; it is the best and purest form of application because it reveals the simplest and most universal mathematical structures.
The present book aims to foster a proper appreciation of algebra by showing abstraction at work on concrete problems, the
classical problems of construction by straightedge and compass. These problems originated in the time of Euclid, when geometry
and number theory were paramount, and were not solved until th the 19 century, with the advent of abstract algebra. As we now
know, alge bra brings about a unification of geometry, number theory and indeed most branches of mathematics. This is not really
surprising when one has a historical understanding of the subject, which I also hope to impart.
Many people do not realise that mathematics provides the foundation for the devices we use to handle information in the modern
world. Most of those who do know probably think that the parts of mathematics involvedare quite ‘cl- sical’, such as Fourier
analysis and di?erential equations. In fact, a great deal of the mathematical background is part of what used to be called ‘pure’
ma- ematics, indicating that it was created in order to deal with problems that originated within mathematics itself. It has taken
many years for mathema- cians to come to terms with this situation, and some of them are still not entirely happy about it.
Thisbookisanintegratedintroductionto Coding.Bythis Imeanreplacing symbolic information, such as a sequence of bits or a
message written in a naturallanguage,byanother messageusing (possibly) di?erentsymbols.There are three main reasons for
doing this: Economy (data compression), Reliability (correction of errors), and Security (cryptography). I have tried to cover each of
these three areas in su?cient depth so that the reader can grasp the basic problems and go on to more advanced study. The
mathematical theory is introduced in a way that enables the basic problems to
bestatedcarefully,butwithoutunnecessaryabstraction.Theprerequisites(sets
andfunctions,matrices,?niteprobability)shouldbefamiliartoanyonewhohas taken a standard course in mathematical methods or
discrete mathematics. A course in elementary abstract algebra and/or number theory would be helpful, but the book contains the
essential facts, and readers without this background should be able to understand what is going on. vi
Thereareafewplaceswherereferenceismadetocomputeralgebrasystems.
In this new textbook, acclaimed author John Stillwell presents a lucid introduction to Lie theory suitable for junior and senior level
undergraduates. In order to achieve this, he focuses on the so-called "classical groups'' that capture the symmetries of real,
complex, and quaternion spaces. These symmetry groups may be represented by matrices, which allows them to be studied by
elementary methods from calculus and linear algebra. This naive approach to Lie theory is originally due to von Neumann, and it is
now possible to streamline it by using standard results of undergraduate mathematics. To compensate for the limitations of the
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naive approach, end of chapter discussions introduce important results beyond those proved in the book, as part of an informal
sketch of Lie theory and its history. John Stillwell is Professor of Mathematics at the University of San Francisco. He is the author
of several highly regarded books published by Springer, including The Four Pillars of Geometry (2005), Elements of Number
Theory (2003), Mathematics and Its History (Second Edition, 2002), Numbers and Geometry (1998) and Elements of Algebra
(1994).
Early childhood mathematics is vitally important for young children's present and future educational success. Research
demonstrates that virtually all young children have the capability to learn and become competent in mathematics. Furthermore,
young children enjoy their early informal experiences with mathematics. Unfortunately, many children's potential in mathematics is
not fully realized, especially those children who are economically disadvantaged. This is due, in part, to a lack of opportunities to
learn mathematics in early childhood settings or through everyday experiences in the home and in their communities.
Improvements in early childhood mathematics education can provide young children with the foundation for school success.
Relying on a comprehensive review of the research, Mathematics Learning in Early Childhood lays out the critical areas that
should be the focus of young children's early mathematics education, explores the extent to which they are currently being
incorporated in early childhood settings, and identifies the changes needed to improve the quality of mathematics experiences for
young children. This book serves as a call to action to improve the state of early childhood mathematics. It will be especially useful
for policy makers and practitioners-those who work directly with children and their families in shaping the policies that affect the
education of young children.
Winner of a CHOICE Outstanding Academic Title Award for 2011! This book offers an introduction to modern ideas about infinity
and their implications for mathematics. It unifies ideas from set theory and mathematical logic, and traces their effects on
mainstream mathematical topics of today, such as number theory and combinatorics. The treatment is historical and partly
informal, but with due attention to the subtleties of the subject. Ideas are shown to evolve from natural mathematical questions
about the nature of infinity and the nature of proof, set against a background of broader questions and developments in
mathematics. A particular aim of the book is to acknowledge some important but neglected figures in the history of infinity, such as
Post and Gentzen, alongside the recognized giants Cantor and Gödel.
One of the challenges many mathematics students face occurs after they complete their study of basic calculus and linear algebra,
and they start taking courses where they are expected to write proofs. Historically, students have been learning to think
mathematically and to write proofs by studying Euclidean geometry. In the author's opinion, geometry is still the best way to make
the transition from elementary to advanced mathematics. The book begins with a thorough review of high school geometry, then
goes on to discuss special points associated with triangles, circles and certain associated lines, Ceva's theorem, vector techniques
of proof, and compass-and-straightedge constructions. There is also some emphasis on proving numerical formulas like the laws
of sines, cosines, and tangents, Stewart's theorem, Ptolemy's theorem, and the area formula of Heron. An important difference of
this book from the majority of modern college geometry texts is that it avoids axiomatics. The students using this book have had
very little experience with formal mathematics. Instead, the focus of the course and the book is on interesting theorems and on the
techniques that can be used to prove them. This makes the book suitable to second- or third-year mathematics majors and also to
secondary mathematics education majors, allowing the students to learn how to write proofs of mathematical results and, at the
end, showing them what mathematics is really all about.
This textbook offers a geometric perspective on special relativity, bridging Euclidean space, hyperbolic space, and Einstein’s
spacetime in one accessible, self-contained volume. Using tools tailored to undergraduates, the author explores Euclidean and
non-Euclidean geometries, gradually building from intuitive to abstract spaces. By the end, readers will have encountered a range
of topics, from isometries to the Lorentz–Minkowski plane, building an understanding of how geometry can be used to model
special relativity. Beginning with intuitive spaces, such as the Euclidean plane and the sphere, a structure theorem for isometries is
introduced that serves as a foundation for increasingly sophisticated topics, such as the hyperbolic plane and the
Lorentz–Minkowski plane. By gradually introducing tools throughout, the author offers readers an accessible pathway to visualizing
increasingly abstract geometric concepts. Numerous exercises are also included with selected solutions provided. Geometry: from
Isometries to Special Relativity offers a unique approach to non-Euclidean geometries, culminating in a mathematical model for
special relativity. The focus on isometries offers undergraduates an accessible progression from the intuitive to abstract;
instructors will appreciate the complete instructor solutions manual available online. A background in elementary calculus is
assumed.
The geometry of surfaces is an ideal starting point for learning geometry, for, among other reasons, the theory of surfaces of
constant curvature has maximal connectivity with the rest of mathematics. This text provides the student with the knowledge of a
geometry of greater scope than the classical geometry taught today, which is no longer an adequate basis for mathematics or
physics, both of which are becoming increasingly geometric. It includes exercises and informal discussions.
The present volume provides a fascinating overview of geometrical ideas and perceptions from the earliest cultures to the
mathematical and artistic concepts of the 20th century. It is the English translation of the 3rd edition of the well-received German
book “5000 Jahre Geometrie,” in which geometry is presented as a chain of developments in cultural history and their interaction
with architecture, the visual arts, philosophy, science and engineering. Geometry originated in the ancient cultures along the Indus
and Nile Rivers and in Mesopotamia, experiencing its first “Golden Age” in Ancient Greece. Inspired by the Greek mathematics, a
new germ of geometry blossomed in the Islamic civilizations. Through the Oriental influence on Spain, this knowledge later spread
to Western Europe. Here, as part of the medieval Quadrivium, the understanding of geometry was deepened, leading to a revival
during the Renaissance. Together with parallel achievements in India, China, Japan and the ancient American cultures, the
European approaches formed the ideas and branches of geometry we know in the modern age: coordinate methods, analytical
geometry, descriptive and projective geometry in the 17th an 18th centuries, axiom systems, geometry as a theory with multiple
structures and geometry in computer sciences in the 19th and 20th centuries. Each chapter of the book starts with a table of key
historical and cultural dates and ends with a summary of essential contents of geometr y in the respective era. Compelling
examples invite the reader to further explore the problems of geometry in ancient and modern times. The book will appeal to
mathematicians interested in Geometry and to all readers with an interest in cultural history. From letters to the authors for the
German language edition I hope it gets a translation, as there is no comparable work. Prof. J. Grattan-Guinness (Middlesex
University London) "Five Thousand Years of Geometry" - I think it is the most handsome book I have ever seen from Springer and
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the inclusion of so many color plates really improves its appearance dramatically! Prof. J.W. Dauben (City University of New York)
An excellent book in every respect. The authors have successfully combined the history of geometry with the general development
of culture and history. ... The graphic design is also excellent. Prof. Z. Nádenik (Czech Technical University in Prague)
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