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This book presents computer programming as a key method for solving mathematical problems. There are two versions of the
book, one for MATLAB and one for Python. The book was inspired by the Springer book TCSE 6: A Primer on Scientific
Programming with Python (by Langtangen), but the style is more accessible and concise, in keeping with the needs of engineering
students. The book outlines the shortest possible path from no previous experience with programming to a set of skills that allows
the students to write simple programs for solving common mathematical problems with numerical methods in engineering and
science courses. The emphasis is on generic algorithms, clean design of programs, use of functions, and automatic tests for
verification.
This engaging math textbook is designed to equip students who have completed a standard high school math curriculum with the
tools and techniques that they will need to succeed in upper level math courses. Topics covered include logic and set theory, proof
techniques, number theory, counting, induction, relations, functions, and cardinality.
Theorising STEM Education in the 21st Century is a book that captures the essence of Science, Technology, Engineering and
Mathematics and the intricacies of STEM education in the contemporary society. It explores STEM as an interdisciplinary field as
well as the individual disciplines that make up STEM. This ensures the field of STEM as a whole is theorised. The book provides
critical insight on STEM education from Cairo to Cape Town or from America to Indonesia. With a team of authors from
universities across the world, the book is a vital contribution to critical scholarship on STEM education in contemporary times.
This book is an introduction to the language and standard proof methods of mathematics. It is a bridge from the computational
courses (such as calculus or differential equations) that students typically encounter in their first year of college to a more abstract
outlook. It lays a foundation for more theoretical courses such as topology, analysis and abstract algebra. Although it may be more
meaningful to the student who has had some calculus, there is really no prerequisite other than a measure of mathematical
maturity.
This updated and revised first-course textbook in applied probability provides a contemporary and lively post-calculus introduction
to the subject of probability. The exposition reflects a desirable balance between fundamental theory and many applications
involving a broad range of real problem scenarios. It is intended to appeal to a wide audience, including mathematics and statistics
majors, prospective engineers and scientists, and those business and social science majors interested in the quantitative aspects
of their disciplines. The textbook contains enough material for a year-long course, though many instructors will use it for a single
term (one semester or one quarter). As such, three course syllabi with expanded course outlines are now available for download
on the book’s page on the Springer website. A one-term course would cover material in the core chapters (1-4), supplemented by
selections from one or more of the remaining chapters on statistical inference (Ch. 5), Markov chains (Ch. 6), stochastic processes
(Ch. 7), and signal processing (Ch. 8—available exclusively online and specifically designed for electrical and computer engineers,
making the book suitable for a one-term class on random signals and noise). For a year-long course, core chapters (1-4) are
accessible to those who have taken a year of univariate differential and integral calculus; matrix algebra, multivariate calculus, and
engineering mathematics are needed for the latter, more advanced chapters. At the heart of the textbook’s pedagogy are 1,100
applied exercises, ranging from straightforward to reasonably challenging, roughly 700 exercises in the first four “core” chapters
alone—a self-contained textbook of problems introducing basic theoretical knowledge necessary for solving problems and
illustrating how to solve the problems at hand – in R and MATLAB, including code so that students can create simulations. New to
this edition • Updated and re-worked Recommended Coverage for instructors, detailing which courses should use the textbook
and how to utilize different sections for various objectives and time constraints • Extended and revised instructions and solutions
to problem sets • Overhaul of Section 7.7 on continuous-time Markov chains • Supplementary materials include three sample
syllabi and updated solutions manuals for both instructors and students
The National 4 Mathematics Student Book helps map your route through the CfE programme and provides comprehensive and
authoritative guidance for the whole course. Student Books give a practical, supportive approach to help deliver the new
curriculum and offer an appropriate blend of sound teaching and learning with exam and assessment guidance.
This text offers guidance to teachers, mathematics coaches, administrators, parents, and policymakers. This book: provides a
research-based description of eight essential mathematics teaching practices ; describes the conditions, structures, and policies
that must support the teaching practices ; builds on NCTM's Principles and Standards for School Mathematics and supports
implementation of the Common Core State Standards for Mathematics to attain much higher levels of mathematics achievement
for all students ; identifies obstacles, unproductive and productive beliefs, and key actions that must be understood,
acknowledged, and addressed by all stakeholders ; encourages teachers of mathematics to engage students in mathematical
thinking, reasoning, and sense making to significantly strengthen teaching and learning.
This Book Covers A Wide Range Of Topics In Statistics With Conceptual Analysis, Mathematical Formulas And Adequate Details In QuestionAnswer Form. It Furnishes A Comprehensive Overview Of Statistics In A Lucid Manner. The Book Provides Ready-Made Material For All
Inquisitive Minds To Help Them Prepare For Any Traditional Or Internal Grading System Examination, Competitions, Interviews, Viva-Voce
And Applied Statistics Courses. One Will Not Have To Run From Pillar To Post For Guidance In Statistics. The Answers Are SelfExplanatory. For Objective Type Questions, At Many Places, The Answers Are Given With Proper Hints. Fill-In-The-Blanks Given In Each
Chapter Will Enable The Readers To Revise Their Knowledge In A Short Span Of Time. An Adequate Number Of Multiple-Choice Questions
Inculcate A Deep Understanding Of The Concepts. The Book Also Provides A Good Number Of Numerical Problems, Each Of Which
Requires Fresh Thinking For Its Solution. It Will Also Facilitate The Teachers To A Great Extent In Teaching A Large Number Of Courses, As
One Will Get A Plethora Of Matter At One Place About Any Topic In A Systematic And Logical Manner. The Book Can Also Serve As An
Exhaustive Text.
An introduction to computational complexity theory, its connections and interactions with mathematics, and its central role in the natural and
social sciences, technology, and philosophy Mathematics and Computation provides a broad, conceptual overview of computational
complexity theory—the mathematical study of efficient computation. With important practical applications to computer science and industry,
computational complexity theory has evolved into a highly interdisciplinary field, with strong links to most mathematical areas and to a
growing number of scientific endeavors. Avi Wigderson takes a sweeping survey of complexity theory, emphasizing the field’s insights and
challenges. He explains the ideas and motivations leading to key models, notions, and results. In particular, he looks at algorithms and
complexity, computations and proofs, randomness and interaction, quantum and arithmetic computation, and cryptography and learning, all
as parts of a cohesive whole with numerous cross-influences. Wigderson illustrates the immense breadth of the field, its beauty and richness,
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and its diverse and growing interactions with other areas of mathematics. He ends with a comprehensive look at the theory of computation, its
methodology and aspirations, and the unique and fundamental ways in which it has shaped and will further shape science, technology, and
society. For further reading, an extensive bibliography is provided for all topics covered. Mathematics and Computation is useful for
undergraduate and graduate students in mathematics, computer science, and related fields, as well as researchers and teachers in these
fields. Many parts require little background, and serve as an invitation to newcomers seeking an introduction to the theory of computation.
Comprehensive coverage of computational complexity theory, and beyond High-level, intuitive exposition, which brings conceptual clarity to
this central and dynamic scientific discipline Historical accounts of the evolution and motivations of central concepts and models A broad view
of the theory of computation's influence on science, technology, and society Extensive bibliography
This book covers elementary discrete mathematics for computer science and engineering. It emphasizes mathematical definitions and proofs
as well as applicable methods. Topics include formal logic notation, proof methods; induction, well-ordering; sets, relations; elementary graph
theory; integer congruences; asymptotic notation and growth of functions; permutations and combinations, counting principles; discrete
probability. Further selected topics may also be covered, such as recursive definition and structural induction; state machines and invariants;
recurrences; generating functions.
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
Now in its eighth edition, Higher Engineering Mathematics has helped thousands of students succeed in their exams. Theory is kept to a
minimum, with the emphasis firmly placed on problem-solving skills, making this a thoroughly practical introduction to the advanced
engineering mathematics that students need to master. The extensive and thorough topic coverage makes this an ideal text for upper-level
vocational courses and for undergraduate degree courses. It is also supported by a fully updated companion website with resources for both
students and lecturers. It has full solutions to all 2,000 further questions contained in the 277 practice exercises.
This book provides an introduction to the mathematical and algorithmic foundations of data science, including machine learning, highdimensional geometry, and analysis of large networks. Topics include the counterintuitive nature of data in high dimensions, important linear
algebraic techniques such as singular value decomposition, the theory of random walks and Markov chains, the fundamentals of and
important algorithms for machine learning, algorithms and analysis for clustering, probabilistic models for large networks, representation
learning including topic modelling and non-negative matrix factorization, wavelets and compressed sensing. Important probabilistic
techniques are developed including the law of large numbers, tail inequalities, analysis of random projections, generalization guarantees in
machine learning, and moment methods for analysis of phase transitions in large random graphs. Additionally, important structural and
complexity measures are discussed such as matrix norms and VC-dimension. This book is suitable for both undergraduate and graduate
courses in the design and analysis of algorithms for data.
Now in its seventh edition, Basic Engineering Mathematics is an established textbook that has helped thousands of students to succeed in
their exams. Mathematical theories are explained in a straightforward manner, being supported by practical engineering examples and
applications in order to ensure that readers can relate theory to practice. The extensive and thorough topic coverage makes this an ideal text
for introductory level engineering courses. This title is supported by a companion website with resources for both students and lecturers,
including lists of essential formulae, multiple choice tests, and full solutions for all 1,600 further questions.

Rolfsen's beautiful book on knots and links can be read by anyone, from beginner to expert, who wants to learn about
knot theory. Beginners find an inviting introduction to the elements of topology, emphasizing the tools needed for
understanding knots, the fundamental group and van Kampen's theorem, for example, which are then applied to concrete
problems, such as computing knot groups. For experts, Rolfsen explains advanced topics, such as the connections
between knot theory and surgery and how they are useful to understanding three-manifolds. Besides providing a guide to
understanding knot theory, the book offers 'practical' training. After reading it, you will be able to do many things:
compute presentations of knot groups, Alexander polynomials, and other invariants; perform surgery on three-manifolds;
and visualize knots and their complements.It is characterized by its hands-on approach and emphasis on a visual,
geometric understanding. Rolfsen offers invaluable insight and strikes a perfect balance between giving technical details
and offering informal explanations. The illustrations are superb, and a wealth of examples are included. Now back in print
by the AMS, the book is still a standard reference in knot theory. It is written in a remarkable style that makes it useful for
both beginners and researchers. Particularly noteworthy is the table of knots and links at the end. This volume is an
excellent introduction to the topic and is suitable as a textbook for a course in knot theory or 3-manifolds. Other key
books of interest on this topic available from the AMS are ""The Shoelace Book: A Mathematical Guide to the Best (and
Worst) Ways to Lace your Shoes"" and ""The Knot Book"".
The material presented in this book corresponds to a semester-long course, ``Linear Algebra and Differential Equations'',
taught to sophomore students at UC Berkeley. In contrast with typical undergraduate texts, the book offers a unifying
point of view on the subject, namely that linear algebra solves several clearly-posed classification problems about such
geometric objects as quadratic forms and linear transformations. This attractive viewpoint on the classical theory agrees
well with modern tendencies in advanced mathematics and is shared by many research mathematicians. However, the
idea of classification seldom finds its way to basic programs in mathematics, and is usually unfamiliar to undergraduates.
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To meet the challenge, the book first guides the reader through the entire agenda of linear algebra in the elementary
environment of two-dimensional geometry, and prior to spelling out the general idea and employing it in higher
dimensions, shows how it works in applications such as linear ODE systems or stability of equilibria. Appropriate as a text
for regular junior and honors sophomore level college classes, the book is accessible to high school students familiar with
basic calculus, and can also be useful to engineering graduate students.
This classic introduction to probability theory for beginning graduate students covers laws of large numbers, central limit
theorems, random walks, martingales, Markov chains, ergodic theorems, and Brownian motion. It is a comprehensive
treatment concentrating on the results that are the most useful for applications. Its philosophy is that the best way to learn
probability is to see it in action, so there are 200 examples and 450 problems. The fourth edition begins with a short
chapter on measure theory to orient readers new to the subject.
Primary Maths for Scotland Textbook 1C is the third of 3 first level textbooks. These engaging and pedagogically rigorous
books are the first maths textbooks for Scotland completely aligned to the benchmarks and written specifically to support
Scottish children in mastering mathematics at their own pace. Primary Maths for Scotland Textbook 1C is the third of 3
first level textbooks. The books are clear and simple with a focus on developing conceptual understanding alongside
procedural fluency. They cover the entire first level mathematics Curriculum for Excellence in an easy-to-use set of
textbooks which can fit in with teacher’s existing planning, resources and scheme of work. - Packed with problemsolving, investigations and challenging problems - Diagnostic check lists at the start of each unit ensure that pupils
possess the required pre-requisite knowledge to engage on the unit of work - Worked examples and non-examples help
pupils fully understand mathematical concepts - Includes intelligent practice that reinforces pupils’ procedural fluency
GCE O Level Examination Past Papers with Answer Guides: Maths India EditionFoundation Books
According to the great mathematician Paul Erdös, God maintains perfect mathematical proofs in The Book. This book
presents the authors candidates for such "perfect proofs," those which contain brilliant ideas, clever connections, and
wonderful observations, bringing new insight and surprising perspectives to problems from number theory, geometry,
analysis, combinatorics, and graph theory. As a result, this book will be fun reading for anyone with an interest in
mathematics.
Provides educators with instructions on applying response-to-intervention (RTI) while teaching and planning curriculum
for students with learning disabilities.
- Packed with hundreds of practice questions to develop mathematical skills - Together, Books 1 and 2 cover the entire
National 4 course - Contains 3 revision chapters covering Numeracy, Expressions and Formulae, and Relationships Every chapter ends with 'What Have I Learned?' exercises for revision and assessment - Review exercises between
each chapter enable students to revisit topics from Book 1 - Plenty of non-calculator exercises are included to enhance
numeracy skills - Answers for all questions are in the back of the book; answers for 'What Have I Learned?' are available
online
Teaching Mathematics is nothing less than a mathematical manifesto. Arising in response to a limited National
Curriculum, and engaged with secondary schooling for those aged 11 ? 14 (Key Stage 3) in particular, this handbook for
teachers will help them broaden and enrich their students’ mathematical education. It avoids specifying how to teach,
and focuses instead on the central principles and concepts that need to be borne in mind by all teachers and textbook
authors—but which are little appreciated in the UK at present.This study is aimed at anyone who would like to think more
deeply about the discipline of ‘elementary mathematics’, in England and Wales and anywhere else. By analysing and
supplementing the current curriculum, Teaching Mathematics provides food for thought for all those involved in school
mathematics, whether as aspiring teachers or as experienced professionals. It challenges us all to reflect upon what it is
that makes secondary school mathematics educationally, culturally, and socially important.
Now in its third edition, Mathematical Concepts in the Physical Sciences provides a comprehensive introduction to the
areas of mathematical physics. It combines all the essential math concepts into one compact, clearly written reference.
This book provides a comprehensive introduction to actuarial mathematics, covering both deterministic and stochastic
models of life contingencies, as well as more advanced topics such as risk theory, credibility theory and multi-state
models. This new edition includes additional material on credibility theory, continuous time multi-state models, more
complex types of contingent insurances, flexible contracts such as universal life, the risk measures VaR and TVaR. Key
Features: Covers much of the syllabus material on the modeling examinations of the Society of Actuaries, Canadian
Institute of Actuaries and the Casualty Actuarial Society. (SOA-CIA exams MLC and C, CSA exams 3L and 4.)
Extensively revised and updated with new material. Orders the topics specifically to facilitate learning. Provides a
streamlined approach to actuarial notation. Employs modern computational methods. Contains a variety of exercises,
both computational and theoretical, together with answers, enabling use for self-study. An ideal text for students planning
for a professional career as actuaries, providing a solid preparation for the modeling examinations of the major North
American actuarial associations. Furthermore, this book is highly suitable reference for those wanting a sound
introduction to the subject, and for those working in insurance, annuities and pensions.
This richly illustrated textbook explores the amazing interaction between combinatorics, geometry, number theory, and
analysis which arises in the interplay between polyhedra and lattices. Highly accessible to advanced undergraduates, as
well as beginning graduate students, this second edition is perfect for a capstone course, and adds two new chapters,
many new exercises, and updated open problems. For scientists, this text can be utilized as a self-contained tooling
device. The topics include a friendly invitation to Ehrhart’s theory of counting lattice points in polytopes, finite Fourier
analysis, the Frobenius coin-exchange problem, Dedekind sums, solid angles, Euler–Maclaurin summation for polytopes,
computational geometry, magic squares, zonotopes, and more. With more than 300 exercises and open research
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problems, the reader is an active participant, carried through diverse but tightly woven mathematical fields that are
inspired by an innocently elementary question: What are the relationships between the continuous volume of a polytope
and its discrete volume? Reviews of the first edition: “You owe it to yourself to pick up a copy of Computing the
Continuous Discretely to read about a number of interesting problems in geometry, number theory, and combinatorics.” —
MAA Reviews “The book is written as an accessible and engaging textbook, with many examples, historical notes, pithy
quotes, commentary integrating the mate rial, exercises, open problems and an extensive bibliography.” — Zentralblatt
MATH “This beautiful book presents, at a level suitable for advanced undergraduates, a fairly complete introduction to
the problem of counting lattice points inside a convex polyhedron.” — Mathematical Reviews “Many departments
recognize the need for capstone courses in which graduating students can see the tools they have acquired come
together in some satisfying way. Beck and Robins have written the perfect text for such a course.” — CHOICE
The text covers random graphs from the basic to the advanced, including numerous exercises and recommendations for
further reading.
Knot theory is a kind of geometry, and one whose appeal is very direct because the objects studied are perceivable and
tangible in everyday physical space. It is a meeting ground of such diverse branches of mathematics as group theory,
matrix theory, number theory, algebraic geometry, and differential geometry, to name some of the more prominent ones.
It had its origins in the mathematical theory of electricity and in primitive atomic physics, and there are hints today of new
applications in certain branches of chemistryJ The outlines of the modern topological theory were worked out by Dehn,
Alexander, Reidemeister, and Seifert almost thirty years ago. As a subfield of topology, knot theory forms the core of a
wide range of problems dealing with the position of one manifold imbedded within another. This book, which is an
elaboration of a series of lectures given by Fox at Haverford College while a Philips Visitor there in the spring of 1956, is
an attempt to make the subject accessible to everyone. Primarily it is a text book for a course at the junior-senior level,
but we believe that it can be used with profit also by graduate students. Because the algebra required is not the familiar
commutative algebra, a disproportionate amount of the book is given over to necessary algebraic preliminaries.
Pure Mathematics for Advanced Level, Second Edition is written to meet the needs of the student studying for the General Certificate of
Education at Advanced Level. The text is organized into 22 chapters. Chapters 1-5 cover topics in algebra such as operations with real
numbers, the binomial theorem, and the quadratic function and the quadratic equation. The principles, methods and techniques in calculus,
trigonometry, and co-ordinate geometry are provided as well. Two new chapters have been added: Numerical Methods and Vectors.
Mathematics students will find this book extremely useful.
These collections of the official past papers of the GCE O Level Examinations from the University of Cambridge International Examinations
has been developed for students of GCE O level. These books will act as tools for preparation and revision for students. These books have
an edited Answer Guide for each paper based on the marks scheme written by CIE Principal
Developed from a first-year graduate course in algebraic topology, this text is an informal introduction to some of the main ideas of
contemporary homotopy and cohomology theory. The materials are structured around four core areas: de Rham theory, the Cech-de Rham
complex, spectral sequences, and characteristic classes. By using the de Rham theory of differential forms as a prototype of cohomology, the
machineries of algebraic topology are made easier to assimilate. With its stress on concreteness, motivation, and readability, this book is
equally suitable for self-study and as a one-semester course in topology.
- Packed with hundreds of practice questions to develop higher level mathematical skills - Covers the updated SQA Higher specification, for
first assessment in 2019 - Starts with a Chapter Zero that revises all necessary algebraic and numeric skills from National 5 - Every chapter
ends with Exam Practice Exercises that mirror the question types in the SQA exams - Every third chapter ends with a cumulative Home
Exercise for revision and recall of the topics covered across all chapters up to that point - Includes Specimen Exam Papers 1 and 2 at the end
of the book - Answers for all questions are in the back of the book; answers for the Home Exercises and Specimen Exam Papers are
available online
New Scientist magazine was launched in 1956 "for all those men and women who are interested in scientific discovery, and in its industrial,
commercial and social consequences". The brand's mission is no different today - for its consumers, New Scientist reports, explores and
interprets the results of human endeavour set in the context of society and culture.
The Mathematics of Chip-firing is a solid introduction and overview of the growing field of chip-firing. It offers an appreciation for the richness
and diversity of the subject. Chip-firing refers to a discrete dynamical system — a commodity is exchanged between sites of a network
according to very simple local rules. Although governed by local rules, the long-term global behavior of the system reveals fascinating
properties. The Fundamental properties of chip-firing are covered from a variety of perspectives. This gives the reader both a broad context of
the field and concrete entry points from different backgrounds. Broken into two sections, the first examines the fundamentals of chip-firing,
while the second half presents more general frameworks for chip-firing. Instructors and students will discover that this book provides a
comprehensive background to approaching original sources. Features: Provides a broad introduction for researchers interested in the subject
of chip-firing The text includes historical and current perspectives Exercises included at the end of each chapter About the Author: Caroline J.
Klivans received a BA degree in mathematics from Cornell University and a PhD in applied mathematics from MIT. Currently, she is an
Associate Professor in the Division of Applied Mathematics at Brown University. She is also an Associate Director of ICERM (Institute for
Computational and Experimental Research in Mathematics). Before coming to Brown she held positions at MSRI, Cornell and the University
of Chicago. Her research is in algebraic, geometric and topological combinatorics.
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