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The subject of real analytic functions is one of the oldest in mathe matical analysis. Today it is encountered early in ones
mathematical training: the first taste usually comes in calculus. While most work ing mathematicians use real analytic functions
from time to time in their work, the vast lore of real analytic functions remains obscure and buried in the literature. It is remarkable
that the most accessible treatment of Puiseux's theorem is in Lefschetz's quite old Algebraic Geometry, that the clearest
discussion of resolution of singularities for real analytic manifolds is in a book review by Michael Atiyah, that there is no
comprehensive discussion in print of the embedding prob lem for real analytic manifolds. We have had occasion in our
collaborative research to become ac quainted with both the history and the scope of the theory of real analytic functions. It seems
both appropriate and timely for us to gather together this information in a single volume. The material presented here is of three
kinds. The elementary topics, covered in Chapter 1, are presented in great detail. Even results like a real ana lytic inverse function
theorem are difficult to find in the literature, and we take pains here to present such topics carefully. Topics of middling difficulty,
such as separate real analyticity, Puiseux series, the FBI transform, and related ideas (Chapters 2-4), are covered thoroughly but
rather more briskly.
A textbook on mathematical modelling techniques with powerful applications to biology, combining theoretical exposition with
exercises and examples.
The importance of mathematics competitions has been widely recognised for three reasons: they help to develop imaginative
capacity and thinking skills whose value far transcends mathematics; they constitute the most effective way of discovering and
nurturing mathematical talent; and they provide a means to combat the prevalent false image of mathematics held by high school
students, as either a fearsomely difficult or a dull and uncreative subject. This book provides a comprehensive training resource for
competitions from local and provincial to national Olympiad level, containing hundreds of diagrams, and graced by many lighthearted cartoons. It features a large collection of what mathematicians call "beautiful" problems - non-routine, provocative,
fascinating, and challenging problems, often with elegant solutions. It features careful, systematic exposition of a selection of the
most important topics encountered in mathematics competitions, assuming little prior knowledge. Geometry, trigonometry,
mathematical induction, inequalities, Diophantine equations, number theory, sequences and series, the binomial theorem, and
combinatorics - are all developed in a gentle but lively manner, liberally illustrated with examples, and consistently motivated by
attractive "appetiser" problems, whose solution appears after the relevant theory has been expounded. Each chapter is presented
as a "toolchest" of instruments designed for cracking the problems collected at the end of the chapter. Other topics, such as
algebra, co-ordinate geometry, functional equations and probability, are introduced and elucidated in the posing and solving of the
large collection of miscellaneous problems in the final toolchest. An unusual feature of this book is the attention paid throughout to
the history of mathematics - the origins of the ideas, the terminology and some of the problems, and the celebration of
mathematics as a multicultural, cooperative human achievement. As a bonus the aspiring "mathlete" may encounter, in the most
enjoyable way possible, many of the topics that form the core of the standard school curriculum.
Self-contained introduction to quantum groups as algebraic objects, suitable as a textbook for graduate courses.
Risk Neutral Pricing and Financial Mathematics: A Primer provides a foundation to financial mathematics for those whose
undergraduate quantitative preparation does not extend beyond calculus, statistics, and linear math. It covers a broad range of
foundation topics related to financial modeling, including probability, discrete and continuous time and space valuation, stochastic
processes, equivalent martingales, option pricing, and term structure models, along with related valuation and hedging techniques.
The joint effort of two authors with a combined 70 years of academic and practitioner experience, Risk Neutral Pricing and
Financial Mathematics takes a reader from learning the basics of beginning probability, with a refresher on differential calculus, all
the way to Doob-Meyer, Ito, Girsanov, and SDEs. It can also serve as a useful resource for actuaries preparing for Exams FM and
MFE (Society of Actuaries) and Exams 2 and 3F (Casualty Actuarial Society). Includes more subjects than other books, including
probability, discrete and continuous time and space valuation, stochastic processes, equivalent martingales, option pricing, term
structure models, valuation, and hedging techniques Emphasizes introductory financial engineering, financial modeling, and
financial mathematics Suited for corporate training programs and professional association certification programs
Mathematics of Planet Earth (MPE) was started and continues to be consolidated as a collaboration of mathematical science
organisations around the world. These organisations work together to tackle global environmental, social and economic problems
using mathematics.This textbook introduces the fundamental topics of MPE to advanced undergraduate and graduate students in
mathematics, physics and engineering while explaining their modern usages and operational connections. In particular, it
discusses the links between partial differential equations, data assimilation, dynamical systems, mathematical modelling and
numerical simulations and applies them to insightful examples.The text also complements advanced courses in geophysical fluid
dynamics (GFD) for meteorology, atmospheric science and oceanography. It links the fundamental scientific topics of GFD with
their potential usage in applications of climate change and weather variability. The immediacy of examples provides an excellent
introduction for experienced researchers interested in learning the scope and primary concepts of MPE.
The book concisely presents the fundamental aspects of the theory of operators on Hilbert spaces. The topics covered include
functional calculus and spectral theorems, compact operators, trace class and Hilbert-Schmidt operators, self-adjoint extensions of
symmetric operators, and one-parameter groups of operators. The exposition of the material on unbounded operators is based on
a novel tool, called the z-transform, which provides a way to encode full information about unbounded operators in bounded ones,
hence making many technical aspects of the theory less involved.

In this book we describe the magic world of mathematical models: starting from real-life problems, we formulate them in
terms of equations, transform equations into algorithms and algorithms into programs to be executed on computers. A
broad variety of examples and exercises illustrate that properly designed models can, e.g.: predict the way the number of
dolphins in the Aeolian Sea will change as food availability and fishing activity vary; describe the blood flow in a capillary
network; calculate the PageRank of websites. This book also includes a chapter with an elementary introduction to
Octave, an open-source programming language widely used in the scientific community. Octave functions and scripts for
dealing with the problems presented in the text can be downloaded from https://paola-gervasio.unibs.it/quarteroniPage 1/4
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gervasio This book is addressed to any student interested in learning how to construct and apply mathematical models.
This book introduces D-modules and their applications avoiding all unnecessary over-sophistication.
"Presents the structure of algebras appearing in representation theory of groups and algebras with general ring theoretic
methods related to representation theory. Covers affine algebraic sets and the nullstellensatz, polynomial and rational
functions, projective algebraic sets. Groebner basis, dimension of algebraic sets, local theory, curves and elliptic curves,
and more."
Beyond the introductory level, learning and effectively using statistical methods in the social sciences requires some
knowledge of mathematics. This handy volume introduces the areas of mathematics that are most important to applied
social statistics.
This highly readable book aims to ease the many challenges of starting undergraduate research. It accomplishes this by
presenting a diverse series of self-contained, accessible articles which include specific open problems and prepare the
reader to tackle them with ample background material and references. Each article also contains a carefully selected
bibliography for further reading. The content spans the breadth of mathematics, including many topics that are not
normally addressed by the undergraduate curriculum (such as matroid theory, mathematical biology, and operations
research), yet have few enough prerequisites that the interested student can start exploring them under the guidance of a
faculty member. Whether trying to start an undergraduate thesis, embarking on a summer REU, or preparing for graduate
school, this book is appropriate for a variety of students and the faculty who guide them.
This engaging book presents the essential mathematics needed to describe, simulate, and render a 3D world. Reflecting
both academic and in-the-trenches practical experience, the authors teach you how to describe objects and their
positions, orientations, and trajectories in 3D using mathematics. The text provides an introduction to mathematics for
game designers, including the fundamentals of coordinate spaces, vectors, and matrices. It also covers orientation in
three dimensions, calculus and dynamics, graphics, and parametric curves.
Scholars of all stripes are turning their attention to materials that represent enormous opportunities for the future of
humanistic inquiry. The purpose of this book is to impart the concepts that underlie the mathematics they are likely to
encounter and to unfold the notation in a way that removes that particular barrier completely. This book is a primer for
developing the skills to enable humanist scholars to address complicated technical material with confidence. This book,
to put it plainly, is concerned with the things that the author of a technical article knows, but isn't saying. Like any field,
mathematics operates under a regime of shared assumptions, and it is our purpose to elucidate some of those
assumptions for the newcomer. The individual subjects we tackle are (in order): logic and proof, discrete mathematics,
abstract algebra, probability and statistics, calculus, and differential equations.
The Lebesgue integral is now standard for both applications and advanced mathematics. This books starts with a review
of the familiar calculus integral and then constructs the Lebesgue integral from the ground up using the same ideas. A
Primer of Lebesgue Integration has been used successfully both in the classroom and for individual study. Bear presents
a clear and simple introduction for those intent on further study in higher mathematics. Additionally, this book serves as a
refresher providing new insight for those in the field. The author writes with an engaging, commonsense style that
appeals to readers at all levels.
The performance of a process -- for example, how an aircraft consumes fuel -- can be enhanced when the most effective
controls and operating points for the process are determined. This holds true for many physical, economic, biomedical,
manufacturing, and engineering processes whose behavior can often be influenced by altering certain parameters or
controls to optimize some desired property or output.
This volume, A Mathematical Primer of Molecular Phylogenetics, offers a unique perspective on a number of
phylogenetic issues that have not been covered in detail in previous publications. The volume provides sufficient
mathematical background for young mathematicians and computational scientists, as well as mathematically inclined
biology students, to make a smooth entry into the expanding field of molecular phylogenetics. The book will also provide
sufficient details for researchers in phylogenetics to understand the workings of existing software packages used. The
volume offers comprehensive but detailed numerical illustrations to render difficult mathematical and computational
concepts in molecular phylogenetics accessible to a variety of readers with different academic background. The text
includes examples of solved problems after each chapter, which will be particularly helpful for fourth-year
undergraduates, postgraduates, and postdoctoral students in biology, mathematics and computer sciences. Researchers
in molecular biology and evolution will find it very informative as well.
?This book presents a concise introduction to a unified Hilbert space approach to the mathematical modelling of physical
phenomena which has been developed over recent years by Picard and his co-workers. The main focus is on timedependent partial differential equations with a particular structure in the Hilbert space setting that ensures wellposedness and causality, two essential properties of any reasonable model in mathematical physics or
engineering.However, the application of the theory to other types of equations is also demonstrated. By means of
illustrative examples, from the straightforward to the more complex, the authors show that many of the classical models
in mathematical physics as well as more recent models of novel materials and interactions are covered, or can be
restructured to be covered, by this unified Hilbert space approach. The reader should require only a basic foundation in
the theory of Hilbert spaces and operators therein. For convenience, however, some of the more technical background
requirements are covered in detail in two appendices The theory is kept as elementary as possible, making the material
suitable for a senior undergraduate or master’s level course. In addition, researchers in a variety of fields whose work
involves partial differential equations and applied operator theory will also greatly benefit from this approach to structuring
their mathematical models in order that the general theory can be applied to ensure the essential properties of wellPage 2/4
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posedness and causality.
A Mathematical Primer for Social Statistics, Second Edition presents mathematics central to learning and understanding
statistical methods beyond the introductory level: the basic "language" of matrices and linear algebra and its visual
representation, vector geometry; differential and integral calculus; probability theory; common probability distributions;
statistical estimation and inference, including likelihood-based and Bayesian methods. The volume concludes by applying
mathematical concepts and operations to a familiar case, linear least-squares regression. The Second Edition pays more
attention to visualization, including the elliptical geometry of quadratic forms and its application to statistics. It also covers
some new topics, such as an introduction to Markov-Chain Monte Carlo methods, which are important in modern
Bayesian statistics. A companion website includes materials that enable readers to use the R statistical computing
environment to reproduce and explore computations and visualizations presented in the text. The book is an excellent
companion to a "math camp" or a course designed to provide foundational mathematics needed to understand relatively
advanced statistical methods.
This book is specially designed to refresh and elevate the level of understanding of the foundational background in
probability and distributional theory required to be successful in a graduate-level statistics program. Advanced
undergraduate students and introductory graduate students from a variety of quantitative backgrounds will benefit from
the transitional bridge that this volume offers, from a more generalized study of undergraduate mathematics and statistics
to the career-focused, applied education at the graduate level. In particular, it focuses on growing fields that will be of
potential interest to future M.S. and Ph.D. students, as well as advanced undergraduates heading directly into the
workplace: data analytics, statistics and biostatistics, and related areas.
This is the second edition of a book originally published in 1997. Today the internet virtually consumes all of our lives
(especially the lives of writers). As both readers and writers, we are all aware of blogs, chat rooms, and preprint servers.
There are now electronic-only journals and print-on-demand books, Open Access journals and joint research projects
such as MathOverflow—not to mention a host of other new realities. It truly is a brave new world, one that can be
overwhelming and confusing. The truly new feature of this second edition is an extensive discussion of technological
developments. Similar to the first edition, Krantz's frank and straightforward approach makes this book particularly
suitable as a textbook for an undergraduate course.
This is a revised, updated, and significantly augmented edition of a classic Carus Monograph (a bestseller for over 25 years) on
the theory of functions of a real variable. Earlier editions of this classic Carus Monograph covered sets, metric spaces, continuous
functions, and differentiable functions. The fourth edition adds sections on measurable sets and functions, the Lebesgue and
Stieltjes integrals, and applications. The book retains the informal chatty style of the previous editions, remaining accessible to
readers with some mathematical sophistication and a background in calculus. The book is, thus, suitable either for self-study or for
supplemental reading in a course on advanced calculus or real analysis. Not intended as a systematic treatise, this book has more
the character of a sequence of lectures on a variety of interesting topics connected with real functions. Many of these topics are
not commonly encountered in undergraduate textbooks: e.g., the existence of continuous everywhere-oscillating functions (via the
Baire category theorem); the universal chord theorem; two functions having equal derivatives, yet not differing by a constant; and
application of Stieltjes integration to the speed of convergence of infinite series. This book recaptures the sense of wonder that
was associated with the subject in its early days. It is a must for mathematics libraries.
The book serves as a first introduction to computer programming of scientific applications, using the high-level Python language.
The exposition is example and problem-oriented, where the applications are taken from mathematics, numerical calculus,
statistics, physics, biology and finance. The book teaches "Matlab-style" and procedural programming as well as object-oriented
programming. High school mathematics is a required background and it is advantageous to study classical and numerical onevariable calculus in parallel with reading this book. Besides learning how to program computers, the reader will also learn how to
solve mathematical problems, arising in various branches of science and engineering, with the aid of numerical methods and
programming. By blending programming, mathematics and scientific applications, the book lays a solid foundation for practicing
computational science. From the reviews: Langtangen ... does an excellent job of introducing programming as a set of skills in
problem solving. He guides the reader into thinking properly about producing program logic and data structures for modeling realworld problems using objects and functions and embracing the object-oriented paradigm. ... Summing Up: Highly recommended.
F. H. Wild III, Choice, Vol. 47 (8), April 2010 Those of us who have learned scientific programming in Python ‘on the streets’
could be a little jealous of students who have the opportunity to take a course out of Langtangen’s Primer.” John D. Cook, The
Mathematical Association of America, September 2011 This book goes through Python in particular, and programming in general,
via tasks that scientists will likely perform. It contains valuable information for students new to scientific computing and would be
the perfect bridge between an introduction to programming and an advanced course on numerical methods or computational
science. Alex Small, IEEE, CiSE Vol. 14 (2), March /April 2012 “This fourth edition is a wonderful, inclusive textbook that covers
pretty much everything one needs to know to go from zero to fairly sophisticated scientific programming in Python...” Joan
Horvath, Computing Reviews, March 2015
This concise, straightforward guide provides an all-purpose introduction to writing and preparing papers, reports, articles, and
books with TEX. Scientists, engineers, mathematicians, and technical staff will discover how easy it is to clearly and quickly
perform all the necessary tasks required to prepare equations and text. The first half of the book is devoted to explaining how to
typeset equations, while the remainder of the book addresses advanced topics and more general text processing and page
formatting topics. A TEX Primer for Scientists will save you time and reduce frustration while increasing the flexibility, quality, and
efficiency of your documents.
An undergraduate-level 2003 introduction whose only prerequisite is a standard calculus course.
Comprehensive but concise, this introduction to differential and integral calculus covers all the topics usually included in a first
course. The straightforward development places less emphasis on mathematical rigor, and the informal manner of presentation
sets students at ease. Many carefully worked-out examples illuminate the text, in addition to numerous diagrams, problems, and
answers. Bearing the needs of beginners constantly in mind, the treatment covers all the basic concepts of calculus: functions,
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derivatives, differentiation of algebraic and transcendental functions, partial differentiation, indeterminate forms, general and
special methods of integration, the definite integral, partial integration, and other fundamentals. Ample exercises permit students to
test their grasp of subjects before moving forward, making this volume appropriate not only for classroom use but also for review
and home study.
See also A SECOND STEP TO MATHEMATICAL OLYMPIAD PROBLEMS The International Mathematical Olympiad (IMO) is an
annual international mathematics competition held for pre-collegiate students. It is also the oldest of the international science
olympiads, and competition for places is particularly fierce. This book is an amalgamation of the first 8 of 15 booklets originally
produced to guide students intending to contend for placement on their country's IMO team. The material contained in this book
provides an introduction to the main mathematical topics covered in the IMO, which are: Combinatorics, Geometry and Number
Theory. In addition, there is a special emphasis on how to approach unseen questions in Mathematics, and model the writing of
proofs. Full answers are given to all questions. Though A First Step to Mathematical Olympiad Problems is written from the
perspective of a mathematician, it is written in a way that makes it easily comprehensible to adolescents. This book is also a mustread for coaches and instructors of mathematical competitions.
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 selfcontained 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.

Presents a uniquely balanced approach that bridges introductory and advanced topics in modern mathematics An
accessible treatment of the fundamentals of modern mathematics, Principles of Mathematics: A Primer provides a unique
approach to introductory andadvanced mathematical topics. The book features six main subjects, whichcan be studied
independently or in conjunction with each other including: settheory; mathematical logic; proof theory; group theory;
theory of functions; andlinear algebra. The author begins with comprehensive coverage of the necessary building blocks
in mathematics and emphasizes the need to think abstractly and develop an appreciation for mathematical thinking.
Maintaining a useful balance of introductory coverage and mathematical rigor, Principles of Mathematics: A Primer
features: Detailed explanations of important theorems and their applications Hundreds of completely solved problems
throughout each chapter Numerous exercises at the end of each chapter to encourage further exploration Discussions of
interesting and provocative issues that spark readers’ curiosity and facilitate a better understanding and appreciation of
the field of mathematics Principles of Mathematics: A Primer is an ideal textbook for upper-undergraduate courses in the
foundations of mathematics and mathematical logic as well as for graduate-level courses related to physics, engineering,
and computer science. The book is also a useful reference for readers interested in pursuing careers in mathematics and
the sciences.
The purpose of this book is to prepare the reader for coping with abstract mathematics. The intended audience is both
students taking a first course in abstract algebra who feel the need to strengthen their background and those from a more
applied background who need some experience in dealing with abstract ideas. Learning any area of abstract
mathematics requires not only ability to write formally but also to think intuitively about what is going on and to describe
that process clearly and cogently in ordinary English. Ash tries to aid intuition by keeping proofs short and as informal as
possible and using concrete examples as illustration. Thus, it is an ideal textbook for an audience with limited experience
in formalism and abstraction. A number of expository innovations are included, for example, an informal development of
set theory which teaches students all the basic results for algebra in one chapter.
A rigorous, axiomatically formulated presentation of the 'zero-square', or 'nilpotent' infinitesimal.
This book discusses some of the first principles of modern analysis. I t can be used for courses at several levels,
depending upon the background and ability of the students. It was written on the premise that today's good students have
unexpected enthusiasm and nerve. When hard work is put to them, they work harder and ask for more. The honors
course (at the University of Wisconsin) which inspired this book was, I think, more fun than the book itself. And better. But
then there is acting in teaching, and a typewriter is a poor substitute for an audience. The spontaneous, creative disorder
that characterizes an exciting course becomes silly in a book. To write, one must cut and dry. Yet, I hope enough of the
spontaneity, enough of the spirit of that course, is left to enable those using the book to create exciting courses of their
own. Exercises in this book are not designed for drill. They are designed to clarify the meanings of the theorems, to force
an understanding of the proofs, and to call attention to points in a proof that might otherwise be overlooked. The
exercises, therefore, are a real part of the theory, not a collection of side issues, and as such nearly all of them are to be
done. Some drill is, of course, necessary, particularly in the calculation of integrals.
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