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Assessing Speaking
Putnam and Beyond
The concept of symmetric space is of central
importance in many branches of mathematics.
Compactifications of these spaces have been studied
from the points of view of representation theory,
geometry, and random walks. This work is devoted to
the study of the interrelationships among these
various compactifications and, in particular, focuses
on the martin compactifications. It is the first
exposition to treat compactifications of symmetric
spaces systematically and to uniformized the various
points of view. The work is largely self-contained, with
comprehensive references to the literature. It is an
excellent resource for both researchers and graduate
students.

Glimpses of Algebra and Geometry
The International BaccalaureateÂ® (IB) was founded
in Geneva, Switzerland in 1968 as a non-profit
educational foundation that endeavored to develop
inquiring, knowledgeable and caring young people
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who would go on to create a better and more peaceful
world through intercultural understanding and
respect. What began as a single program for
internationally mobile students preparing for college,
has grown into a series of programs for students up to
age 19. Barron’s is pleased to offer a brand new
review guide for the IB Mathematics Studies exam.
The content of the book is based on the curriculum
and covers all topics required for exams beginning in
2014. It includes: An overview of the exam, including
an explanation of scoring Thorough review and
explanation for all curriculum subjects Extensive
review and practice for each topic, including Paper 1
and Paper 2examples Three full-length paper 1 and 2
practice exams with solutions, and comprehensive
explanations Calculator instructions for the TI-84 and
TI-Nspire This all-encompassing book also serves as a
valuable resource during first year college math
courses.

BREAKDOWN OF MATHEMATICS
STANDARD LEVEL FOR THE IB DIPLOMA
Geometry and Complexity Theory
Although not so well known today, Book 4 of Pappus’
Collection is one of the most important and influential
mathematical texts from antiquity. The mathematical
vignettes form a portrait of mathematics during the
Hellenistic "Golden Age", illustrating central problems
– for example, squaring the circle; doubling the cube;
and trisecting an angle – varying solution strategies,
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and the different mathematical styles within ancient
geometry. This volume provides an English translation
of Collection 4, in full, for the first time, including: a
new edition of the Greek text, based on a fresh
transcription from the main manuscript and offering
an alternative to Hultsch’s standard edition, notes to
facilitate understanding of the steps in the
mathematical argument, a commentary highlighting
aspects of the work that have so far been neglected,
and supporting the reconstruction of a coherent plan
and vision within the work, bibliographical references
for further study.

Mathematical Modelling of Zombies
Enable students to construct, communicate and
justify correct mathematical arguments, with a range
of activities and examples of maths in the real world. Engage and excite students with examples and
photos of maths in the real world, plus inquisitive
starter activities to encourage their problem-solving
skills - Build mathematical thinking with our 'Toolkit'
and mathematical exploration chapter, along with our
new toolkit feature of questions, investigations and
activities - Develop understanding with key concepts
and applications integrated throughout, along with
TOK links for every topic - Prepare your students for
assessment with worked examples, and extended
essay support - Check understanding with review
exercise midway and at the end of the coursebook
Follows the new 2019 IB Guide for Mathematics:
analysis and approaches Standard Level Available in
the series Mathematics for the IB Diploma: Analysis
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and approaches SL Student Book ISBN:
9781510462359 Student eTextbook ISBN:
9781510461895 Whiteboard eTextbook ISBN:
9781510461901 Mathematics for the IB Diploma:
Analysis and approaches HL Student Book ISBN:
9781510462366 Student eTextbook ISBN:
9781510461857 Whiteboard eTextbook ISBN:
9781510461864 SL & HL Teaching & Learning
Resources ISBN: 9781510461918 Mathematics for the
IB Diploma: Applications and interpretation SL
Student Book ISBN: 9781510462380 Student
eTextbook ISBN: 9781510461994 Whiteboard
eTextbook ISBN: 9781510462007 Mathematics for the
IB Diploma: Applications and interpretation HL
Student Book ISBN: 9781510462373 Student
eTextbook ISBN: 9781510461956 Whiteboard
eTextbook ISBN: 9781510461963 SL and HL Teaching
& Learning Resources ISBN: 9781510462014 Dynamic
learning packages (include Teaching & Learning
resources and Whiteboard eTextbooks) Analysis &
approaches SL & HL ISBN: 9781510461925
Applications and interpretation SL and HL ISBN:
9781510462021 Analysis & approaches SL & HL and
Applications and interpretation SL and HL ISBN:
9781510468474

Probability and Finance
Microbiology DeMYSTiFieD, 2nd Edition
Mathematics for the IB MYP 3
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This book offers readers a taste of the "unreasonable
effectiveness" of Morse theory. It covers many of the
most important topics in Morse theory along with
applications. The book details topics such as MorseSmale flows, min-max theory, moment maps and
equivariant cohomology, and complex Morse theory.
In addition, many examples, problems, and
illustrations further enhance the value of this useful
introduction to Morse Theory.

Pappus of Alexandria: Book 4 of the
Collection
“One of the best critiques of current mathematics
education I have ever seen.”—Keith Devlin, math
columnist on NPR’s Morning Edition A brilliant
research mathematician who has devoted his career
to teaching kids reveals math to be creative and
beautiful and rejects standard anxiety-producing
teaching methods. Witty and accessible, Paul
Lockhart’s controversial approach will provoke
spirited debate among educators and parents alike
and it will alter the way we think about math forever.
Paul Lockhart, has taught mathematics at Brown
University and UC Santa Cruz. Since 2000, he has
dedicated himself to K-12 level students at St. Ann’s
School in Brooklyn, New York.

Mathematics Higher Level (core)
This book has been designed specifically to support
the student through the IB Diploma Programme in
Mathematical Studies. It includes worked examples
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and numerous opportunities for practice. In addition
the book will provide students with features
integrated with study and learning approaches, TOK
and the IB learner profile. Examples and activities
drawn from around the world will encourage students
to develop an international perspective.

Pressure Vessel Design Manual
Speaking is a central yet complex area of language
acquisition. The assessment of this crucial skill is
equally complex because of its interactive nature.
This book takes teachers and language testers
through the research on the assessment of speaking
as well as through current tests of speaking. The book
then guides language testers through the stages of
test tasks, rating practices and design.

Enumerative Combinatorics:
Pressure vessels are closed containers designed to
hold gases or liquids at a pressure substantially
different from the ambient pressure. They have a
variety of applications in industry, including in oil
refineries, nuclear reactors, vehicle airbrake
reservoirs, and more. The pressure differential with
such vessels is dangerous, and due to the risk of
accident and fatality around their use, the design,
manufacture, operation and inspection of pressure
vessels is regulated by engineering authorities and
guided by legal codes and standards. Pressure Vessel
Design Manual is a solutions-focused guide to the
many problems and technical challenges involved in
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the design of pressure vessels to match stringent
standards and codes. It brings together otherwise
scattered information and explanations into one easyto-use resource to minimize research and take
readers from problem to solution in the most direct
manner possible. Covers almost all problems that a
working pressure vessel designer can expect to face,
with 50+ step-by-step design procedures including a
wealth of equations, explanations and data
Internationally recognized, widely referenced and
trusted, with 20+ years of use in over 30 countries
making it an accepted industry standard guide Now
revised with up-to-date ASME, ASCE and API
regulatory code information, and dual unit coverage
for increased ease of international use

Lecture Notes in Algebraic Topology
This book develops systematically and rigorously, yet
in an expository and lively manner, the evolution of
general random processes and their large time
properties such as transience, recurrence, and
convergence to steady states. The emphasis is on the
most important classes of these processes from the
viewpoint of theory as well as applications, namely,
Markov processes. The book features very broad
coverage of the most applicable aspects of stochastic
processes, including sufficient material for selfcontained courses on random walks in one and
multiple dimensions; Markov chains in discrete and
continuous times, including birth-death processes;
Brownian motion and diffusions; stochastic
optimization; and stochastic differential equations.
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This book is for graduate students in mathematics,
statistics, science and engineering, and it may also be
used as a reference by professionals in diverse fields
whose work involves the application of probability.

Zeros of Gaussian Analytic Functions and
Determinantal Point Processes
This book collects approximately nine hundred
problems that have appeared on the preliminary
exams in Berkeley over the last twenty years. It is an
invaluable source of problems and solutions. Readers
who work through this book will develop problem
solving skills in such areas as real analysis,
multivariable calculus, differential equations, metric
spaces, complex analysis, algebra, and linear algebra.

Gesture-Based Communication in HumanComputer Interaction
IB Prepared resources are developed directly with the
IB to provide the most up-to-date, authentic and
authoritative guidance on DP assessment. IB
Prepared: Physics combines a concise review of
course content with strategic guidance, past paper
material and exam-style practice
opportunities,allowing learners to consolidate the
knowledge and skills that are essential to success.

Oxford IB Diploma Programme: IB
Prepared: Physics (Online)
Research on the multifaceted aspects of modeling,
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analysis, and synthesis of - man gesture is receiving
growing interest from both the academic and
industrial communities. On one hand, recent scienti?c
developments on cognition, on - fect/emotion, on
multimodal interfaces, and on multimedia have
opened new perspectives on the integration of more
sophisticated models of gesture in c- putersystems.On
theotherhand,theconsolidationofnewtechnologiesenab
ling “disappearing” computers and (multimodal)
interfaces to be integrated into the natural
environments of users are making it realistic to
consider tackling the complex meaning and subtleties
of human gesture in multimedia systems, - abling a
deeper, user-centered, enhanced physical
participation and experience in the human-machine
interaction process. The research programs supported
by the European Commission and s- eral national
institutions and governments individuated in recent
years strategic ?elds strictly concerned with gesture
research. For example, the DG Infor- tion Society of
the European Commission (www.cordis.lu/ist)
supports several initiatives, such as the “Disappearing
Computer” and “Presence” EU-IST FET (Future and
Emerging Technologies), the IST program “Interfaces
& Enhanced Audio-Visual Services” (see for example
the project MEGA, Multisensory - pressive Gesture
Applications, www.megaproject.org), and the IST
strategic - jective “Multimodal Interfaces.” Several EC
projects and other funded research are represented in
the chapters of this book. Awiderangeofapplicationsca
nbene?tfromadvancesinresearchongesture, from
consolidated areas such as surveillance to new or
emerging ?elds such as therapy and rehabilitation,
home consumer goods, entertainment, and audPage 10/27
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visual, cultural and artistic applications, just to
mention only a few of them.

Mathematics for the IB Diploma
I was a student for more than 20 years, and I have
taught hundreds of students since I became a tutor
and then a lecturer. Throughout my study and
teaching, I have witnessed that many of my
classmates or students failed their exams. Some of
them may have used time-consuming methods and
have not completed all the questions, some of them
may have had no idea about using appropriate
formulae, or some of them may have skipped
essential steps and just given the final results. All
these behaviours result in losing marks. With these
points in mind, using proper and efficient methods
and giving correct and complete responses to
questions play a significant role in sitting for the test.
As a student, it is very important to analyse what the
examiners are testing you in their places. For
example, a question worth four marks may be broken
down as one mark for showing appropriate method or
formula, one mark for substituting the corresponding
values into the formula, one mark for working and one
mark for finding correct value at the end. In this case,
to obtain full marks at least four steps are necessary,
and one or two more steps are recommended to
improve the chance of obtaining full marks. In this
book, I summarise all the knowledge required for
standard level mathematics for IB diploma. Some
words are written in colour or bold to draw your
attention where I think it is important or confusing.
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Some pragmatic and efficient methods for tests are
introduced by some examples where students often
have trouble or make mistakes based on my teaching
experience. The questions from the papers in the last
two years are taken as examples to show a detailed
breakdown of marking including the reasons or
explanations for each mark. These real test questions
may also help you to realise the importance of a
section if you find more questions there. In some
examples, a solution is given step by step for a noncalculator question, and a shortcut by a graphing
calculator is also demonstrated since a similar
question may appear on Paper 2. A \textit{Ti-84 Plus
Silver} graphing calculator is used for demonstration
because I think it is a little more complicated
compared with the Casio calculators. The relevant preknowledge is also given in Chapter 1 as a brief
revision. All in all, solving questions is just like giving
your viewpoints by showing your reasons logically but
in a mathematical way. Wei ZHANG PhD in Physics
PhD in Electrical Engineering

Methods of Applied Mathematics
This book takes the reader on a journey through the
world of college mathematics, focusing on some of
the most important concepts and results in the
theories of polynomials, linear algebra, real analysis,
differential equations, coordinate geometry,
trigonometry, elementary number theory,
combinatorics, and probability. Preliminary material
provides an overview of common methods of proof:
argument by contradiction, mathematical induction,
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pigeonhole principle, ordered sets, and invariants.
Each chapter systematically presents a single subject
within which problems are clustered in each section
according to the specific topic. The exposition is
driven by nearly 1300 problems and examples chosen
from numerous sources from around the world; many
original contributions come from the authors. The
source, author, and historical background are cited
whenever possible. Complete solutions to all
problems are given at the end of the book. This
second edition includes new sections on quad ratic
polynomials, curves in the plane, quadratic fields,
combinatorics of numbers, and graph theory, and
added problems or theoretical expansion of sections
on polynomials, matrices, abstract algebra, limits of
sequences and functions, derivatives and their
applications, Stokes' theorem, analytical geometry,
combinatorial geometry, and counting strategies.
Using the W.L. Putnam Mathematical Competition for
undergraduates as an inspiring symbol to build an
appropriate math background for graduate studies in
pure or applied mathematics, the reader is eased into
transitioning from problem-solving at the high school
level to the university and beyond, that is, to
mathematical research. This work may be used as a
study guide for the Putnam exam, as a text for many
different problem-solving courses, and as a source of
problems for standard courses in undergraduate
mathematics. Putnam and Beyond is organized for
independent study by undergraduate and gradu ate
students, as well as teachers and researchers in the
physical sciences who wish to expand their
mathematical horizons.
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Concrete Mathematics: A Foundation for
Computer Science
Lectures on Microeconomic Theory
There is currently no viable alternative to the
Bayesian analysis of scientific inference, yet the
available versions of Bayesianism fail to do justice to
several aspects of the testing and confirmation of
scientific hypotheses. Bayes or Bust? provides the
first balanced treatment of the complex set of issues
involved in this nagging conundrum in the philosophy
of science. Both Bayesians and anti-Bayesians will
find a wealth of new insights on topics ranging from
Bayes's original paper to contemporary formal
learning theory. In a paper published posthumously in
1763, the Reverend Thomas Bayes made a seminal
contribution to the understanding of "analogical or
inductive reasoning." Building on his insights, modem
Bayesians have developed an account of scientific
inference that has attracted numerous champions as
well as numerous detractors. Earman argues that
Bayesianism provides the best hope for a
comprehensive and unified account of scientific
inference, yet the presently available versions of
Bayesianisin fail to do justice to several aspects of the
testing and confirming of scientific theories and
hypotheses. By focusing on the need for a resolution
to this impasse, Earman sharpens the issues on which
a resolution turns. John Earman is Professor of History
and Philosophy of Science at the University of
Pittsburgh.
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Stochastic Processes with Applications
Surveys the various techniques that can be used to
evaluate students' learning, including summative,
diagnostic, and formative approaches and the
assessment of specific skills

A Mathematician's Lament
A thorough treatment of fundamental elements,
concepts, and theorems pertaining to the function of
a complex variable, this rigorous treatment is suitable
for advanced mathematics students, physicists, and
engineers. 1914 edition.

Unitary Representations and Harmonic
Analysis
The aim of this book is to give an overview of selected
topics on the topology of real and complex isolated
singularities, with emphasis on its relations to other
branches of geometry and topology. The first
chapters are mostly devoted to complex singularities
and a myriad of results spread in a vast literature,
which are presented here in a unified way, accessible
to non-specialists. Among the topics are the fibration
theorems of Milnor; the relation with 3-dimensional
Lie groups; exotic spheres; spin structures and
3-manifold invariants; the geometry of quadrics and
Arnold's theorem which states that the complex
projective plane modulo conjugation is the 4-sphere.
The second part of the book studies pioneer work
about real analytic singularities which arise from the
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topological and geometric study of holomorphic
vector fields and foliations. In the low dimensional
case these turn out to be related to fibred links in the
3-sphere defined by meromorphic functions. This
provides new methods for constructing manifolds
equipped with a rich geometry. The book is largely
self-contained and serves a wide audience of
graduate students, mathematicians and researchers
interested in geometry and topology.

Interdisciplinary Mathematics: The
geometry of nonlinear differential
equations, Bäcklund fransformations,
and solitons, pt.B
Compactifications of Symmetric Spaces
Enable students to construct mathematical models by
exploring challenging problems and the use of
technology. - Engage and excite students with
examples and photos of maths in the real world, plus
inquisitive starter activities to encourage their
problem-solving skills. - Build mathematical thinking
with our 'Toolkit' and mathematical exploration
chapter, along with our new toolkit feature of
questions, investigations and activities. - Develop
understanding with key concepts and applications
integrated throughout, along with TOK links for every
topic. - Prepare your students for assessment wit.

Barron's IB Math Studies
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The book examines in some depth two important
classes of point processes, determinantal processes
and ``Gaussian zeros'', i.e., zeros of random analytic
functions with Gaussian coefficients. These processes
share a property of ``point-repulsion'', where distinct
points are less likely to fall close to each other than in
processes, such as the Poisson process, that arise
from independent sampling. Nevertheless, the
treatment in the book emphasizes the use of
independence: for random power series, the
independence of coefficients is key; for determinantal
processes, the number of points in a domain is a sum
of independent indicators, and this yields a satisfying
explanation of the central limit theorem (CLT) for this
point count. Another unifying theme of the book is
invariance of considered point processes under
natural transformation groups. The book strives for
balance between general theory and concrete
examples. On the one hand, it presents a primer on
modern techniques on the interface of probability and
analysis. On the other hand, a wealth of
determinantal processes of intrinsic interest are
analyzed; these arise from random spanning trees
and eigenvalues of random matrices, as well as from
special power series with determinantal zeros. The
material in the book formed the basis of a graduate
course given at the IAS-Park City Summer School in
2007; the only background knowledge assumed can
be acquired in first-year graduate courses in analysis
and probability.

Berkeley Problems in Mathematics
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You’re outnumbered, in fear for your life, surrounded
by flesheating zombies. What can save you now?
Mathematics, of course. Mathematical Modelling of
Zombies engages the imagination to illustrate the
power of mathematical modelling. Using zombies as a
“hook,” you’ll learn how mathematics can predict the
unpredictable. In order to be prepared for the
apocalypse, you’ll need mathematical models,
differential equations, statistical estimations,
discretetime models, and adaptive strategies for
zombie attacks—as well as baseball bats and Dire
Straits records (latter two items not included). In
Mathematical Modelling of Zombies, Robert Smith?
brings together a highly skilled team of contributors
to fend off a zombie uprising. You’ll also learn how
modelling can advise government policy, how
theoretical results can be communicated to a
nonmathematical audience and how models can be
formulated with only limited information. A forward by
Andrew Cartmel—former script editor of Doctor Who,
author, zombie fan and all-round famous person in
science-fiction circles—even provides a genealogy of
the undead. By understanding how to combat
zombies, readers will be introduced to a wide variety
of modelling techniques that are applicable to other
real-world issues (biology, epidemiology, medicine,
public health, etc.). So if the zombies turn up, reach
for this book. The future of the human race may
depend on it.

An Invitation to Morse Theory
Provides a foundation for probability based on game
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theory ratherthan measure theory. A strong
philosophical approach with practicalapplications.
Presents in-depth coverage of classical probability
theory aswell as new theory.

Mathematics for the IB Diploma: Analysis
and approaches HL
Demystified is your vaccine for tricky subjects like
microbiology If you don't know your prokaryotes from
your protozoa, or learning about fungi puts you in a
funk, look no further--Microbiology Demystified,
Second Edition is your cure for learning this topic's
fundamental concepts and theories at your own pace.
This practical guide eases you into this field of
science, starting at the cell level. As you progress,
you will master microbiology essentials such as
bacteria, algae, viruses, pasteurization, and more.
You will understand the difference between friendly
and unfriendly microorganisms as well as the
microscope's role in shaping microbiology. Detailed
examples make it easy to understand the material,
and end-of-chapter quizzes and a final exam help
reinforce key ideas. It's a no-brainer! You'll learn
about: Classification of microorganisms Immunology
Germ theory Recombinant DNA technology Pathogens
E.coli Antiseptics Simple enough for a beginner, but
challenging enough for an advanced student,
Microbiology Demystified. Second Edition, helps you
master this essential subject.

Mathematics for the IB Diploma: Analysis
and approaches SL
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Previous edition sold 2000 copies in 3 years; Explores
the subtle connections between Number Theory,
Classical Geometry and Modern Algebra; Over 180
illustrations, as well as text and Maple files, are
available via the web facilitate understanding:
http://mathsgi01.rutgers.edu/cgi-bin/wrap/gtoth/;
Contains an insert with 4-color illustrations; Includes
numerous examples and worked-out problems

Webster's Elementary-school Dictionary
A concept-driven and assessment-focused approach
to Mathematics teaching and learning. - Approaches
each chapter with statements of inquiry framed by
key and related concepts, set in a global context Supports every aspect of assessment using tasks
designed by an experienced MYP educator Differentiates and extends learning with research
projects and interdisciplinary opportunities - Applies
global contexts in meaningful ways to offer an MYP
Mathematics programme with an internationallyminded perspective

Perturbation theory for linear operators
As a result of researchers’ and scientists’ increasing
interest in pure as well as applied mathematics in nonconventional models, particularly those using
fractional calculus, Mittag-Leffler functions have
recently caught the interest of the scientific
community. Focusing on the theory of the MittagLeffler functions, the present volume offers a selfcontained, comprehensive treatment, ranging from
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rather elementary matters to the latest research
results. In addition to the theory the authors devote
some sections of the work to the applications, treating
various situations and processes in viscoelasticity,
physics, hydrodynamics, diffusion and wave
phenomena, as well as stochastics. In particular the
Mittag-Leffler functions allow us to describe
phenomena in processes that progress or decay too
slowly to be represented by classical functions like
the exponential function and its successors. The book
is intended for a broad audience, comprising graduate
students, university instructors and scientists in the
field of pure and applied mathematics, as well as
researchers in applied sciences like mathematical
physics, theoretical chemistry, bio-mathematics,
theory of control and several other related areas.

Mathematical Studies
Offering a number of mathematical facts and
techniques not commonly treated in courses in
advanced calculus, this book explores linear algebraic
equations, quadratic and Hermitian forms, the
calculus of variations, more.

Game Engine Architecture, Third Edition
In this new and improved third edition of the highly
popular Game Engine Architecture, Jason Gregory
draws on his nearly two decades of experience at
Midway, Electronic Arts and Naughty Dog to present
both the theory and practice of game engine software
development. In this book, the broad range of
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technologies and techniques used by AAA game
studios are each explained in detail, and their roles
within a real industrial-strength game engine are
illustrated. New to the Third Edition This third edition
offers the same comprehensive coverage of game
engine architecture provided by previous editions,
along with updated coverage of: computer and CPU
hardware and memory caches, compiler
optimizations, C++ language standardization, the
IEEE-754 floating-point representation, 2D user
interfaces, plus an entirely new chapter on hardware
parallelism and concurrent programming. This book is
intended to serve as an introductory text, but it also
offers the experienced game programmer a useful
perspective on aspects of game development
technology with which they may not have deep
experience. As always, copious references and
citations are provided in this edition, making it an
excellent jumping off point for those who wish to dig
deeper into any particular aspect of the game
development process. Key Features Covers both the
theory and practice of game engine software
development Examples are grounded in specific
technologies, but discussion extends beyond any
particular engine or API. Includes all mathematical
background needed. Comprehensive text for
beginners and also has content for senior engineers.

On the Topology of Isolated Singularities
in Analytic Spaces
"Richard Stanley's two-volume basic introduction to
enumerative combinatorics has become the standard
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guide to the topic for students and experts alike. This
thoroughly revised second edition of Volume 1
includes ten new sections and more than 300 new
exercises, most with solutions, reflecting numerous
new developments since the publication of the first
edition in 1986. The author brings the coverage up to
date and includes a wide variety of additional
applications and examples, as well as updated and
expanded chapter bibliographies. Many of the less
difficult new exercises have no solutions so that they
can more easily be assigned to students. The material
on P-partitions has been rearranged and generalized;
the treatment of permutation statistics has been
greatly enlarged; and there are also new sections on
q-analogues of permutations, hyperplane
arrangements, the cd-index, promotion and
evacuation and differential posets"--

Evaluation to Improve Learning
The amount of algebraic topology a graduate student
specializing in topology must learn can be
intimidating. Moreover, by their second year of
graduate studies, students must make the transition
from understanding simple proofs line-by-line to
understanding the overall structure of proofs of
difficult theorems. To help students make this
transition, the material in this book is presented in an
increasingly sophisticated manner. It is intended to
bridge the gap between algebraic and geometric
topology, both by providing the algebraic tools that a
geometric topologist needs and by concentrating on
those areas of algebraic topology that are
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geometrically motivated. Prerequisites for using this
book include basic set-theoretic topology, the
definition of CW-complexes, some knowledge of the
fundamental group/covering space theory, and the
construction of singular homology. Most of this
material is briefly reviewed at the beginning of the
book. The topics discussed by the authors include
typical material for first- and second-year graduate
courses. The core of the exposition consists of
chapters on homotopy groups and on spectral
sequences. There is also material that would interest
students of geometric topology (homology with local
coefficients and obstruction theory) and algebraic
topology (spectra and generalized homology), as well
as preparation for more advanced topics such as
algebraic $K$-theory and the s-cobordism theorem. A
unique feature of the book is the inclusion, at the end
of each chapter, of several projects that require
students to present proofs of substantial theorems
and to write notes accompanying their explanations.
Working on these projects allows students to grapple
with the ``big picture'', teaches them how to give
mathematical lectures, and prepares them for
participating in research seminars. The book is
designed as a textbook for graduate students
studying algebraic and geometric topology and
homotopy theory. It will also be useful for students
from other fields such as differential geometry,
algebraic geometry, and homological algebra. The
exposition in the text is clear; special cases are
presented over complex general statements.

Bayes Or Bust?
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Two central problems in computer science are P vs NP
and the complexity of matrix multiplication. The first
is also a leading candidate for the greatest unsolved
problem in mathematics. The second is of enormous
practical and theoretical importance. Algebraic
geometry and representation theory provide fertile
ground for advancing work on these problems and
others in complexity. This introduction to algebraic
complexity theory for graduate students and
researchers in computer science and mathematics
features concrete examples that demonstrate the
application of geometric techniques to real world
problems. Written by a noted expert in the field, it
offers numerous open questions to motivate future
research. Complexity theory has rejuvenated classical
geometric questions and brought different areas of
mathematics together in new ways. This book will
show the beautiful, interesting, and important
questions that have arisen as a result.

Mittag-Leffler Functions, Related Topics
and Applications
Enable students to construct, communicate and
justify correct mathematical arguments with a range
of activities and examples of maths in the real world. Engage and excite students with examples and
photos of maths in the real world, plus inquisitive
starter activities to encourage their problem-solving
skills - Build mathematical thinking with our 'Toolkit'
and mathematical exploration chapter, along with our
new toolkit feature of questions, investigations and
activities - Develop understanding with key concepts
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and applications integrated throughout, along with
TOK links for every topic - Prepare your students for
assessment with worked examples, and extended
essay support - Check understanding with review
exercise midway and at the end of the coursebook
Follows the new 2019 IB Guide for Mathematics:
analysis and approaches Higher Level

Functions of a Complex Variable
The structure of the micro-economic theory and its
motivation.
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