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Terence Tao Teaches Mathematical
Thinking | Official Trailer | MasterClass
Probably the best lecture by Dr. Terence
Tao!!!!!!! I Finally Got Terrence Tao's
Analysis Books... The Test That Terence
Tao Aced at Age 7 Day 2 - The notorious
Collatz conjecture - Terence Tao Terence
Tao: The Cosmic Distance Ladder, UCLA
09 Math Fails | Terence Tao Teaches
Mathematical Thinking Terence Tao:
Structure and Randomness in the Prime
Numbers, UCLA Math texts, pi creatures,
problem solving, etc. | 3blue1brown
Q\u0026A for Bilibili Comparison:
Smartest Person in the World | Person
With Most IQ A slacker was 20 minutes
late and received two math problems… His
solutions shocked his professor.
Terence Tao is the greatest mathematician
alive today | Luís and João Batalha and
Lex FridmanI read Neil deGrasse Tyson's
PhD thesis...
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Terence Tao’s Journey | Terence Tao
Teaches Mathematical Thinking
08 Games, Cheats, and Puzzles | Terence
Tao Teaches Mathematical Thinking01
Meet Your Instructor | Terence Tao
Teaches Mathematical Thinking
03 Demystifying Math | Terence Tao
Teaches Mathematical Thinking05
Choosing the Problem to Solve | Terence
Tao Teaches Mathematical Thinking Terry
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Tao Teaches Mathematical Thinking
Terence Tao: An integration approach to
the Toeplitz square peg problem
This is part one of a two-volume book on
real analysis and is intended for senior
undergraduate students of mathematics
who have already been exposed to
calculus. The emphasis is on rigour and
foundations of analysis. Beginning with
the construction of the number systems
and set theory, the book discusses the
basics of analysis (limits, series,
continuity, differentiation, Riemann
integration), through to power series,
several variable calculus and Fourier
analysis, and then finally the Lebesgue
integral. These are almost entirely set in
the concrete setting of the real line and
Euclidean spaces, although there is some
material on abstract metric and topological
spaces. The book also has appendices on
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mathematical logic and the decimal
system. The entire text (omitting some less
central topics) can be taught in two
quarters of 25–30 lectures each. The
course material is deeply intertwined with
the exercises, as it is intended that the
student actively learn the material (and
practice thinking and writing rigorously)
by proving several of the key results in the
theory.
In the fifth of his famous list of 23
problems, Hilbert asked if every
topological group which was locally
Euclidean was in fact a Lie group.
Through the work of Gleason,
Montgomery-Zippin, Yamabe, and others,
this question was solved affirmatively;
more generally, a satisfactory description
of the (mesoscopic) structure of locally
compact groups was established.
Subsequently, this structure theory was
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used to prove Gromov's theorem on
groups of polynomial growth, and more
recently in the work of Hrushovski,
Breuillard, Green, and the author on the
structure of approximate groups. In this
graduate text, all of this material is
presented in a unified manner, starting
with the analytic structural theory of real
Lie groups and Lie algebras (emphasising
the role of one-parameter groups and the
Baker-Campbell-Hausdorff formula), then
presenting a proof of the Gleason-Yamabe
structure theorem for locally compact
groups (emphasising the role of Gleason
metrics), from which the solution to
Hilbert's fifth problem follows as a
corollary. After reviewing some modeltheoretic preliminaries (most notably the
theory of ultraproducts), the combinatorial
applications of the Gleason-Yamabe
theorem to approximate groups and groups
of polynomial growth are then given. A
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large number of relevant exercises and
other supplementary material are also
provided.
There are many bits and pieces of folklore
in mathematics that are passed down from
advisor to student, or from collaborator to
collaborator, but which are too fuzzy and
nonrigorous to be discussed in the formal
literature. Traditionally, it was a matter
There are many bits and pieces of folklore
in mathematics that are passed down from
advisor to student, or from collaborator to
collaborator, but which are too fuzzy and
nonrigorous to be discussed in the formal
literature. Traditionally, it was a matter of
luck and location as to who learned such
``folklore mathematics''. But today, such
bits and pieces can be communicated
effectively and efficiently via the
semiformal medium of research blogging.
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This book grew from such a blog. In 2007
Terry Tao began a mathematical blog to
cover a variety of topics, ranging from his
own research and other recent
developments in mathematics, to lecture
notes for his classes, to nontechnical
puzzles and expository articles. The first
two years of the blog have already been
published by the American Mathematical
Society. The posts from the third year are
being published in two volumes. This
second volume contains a broad selection
of mathematical expositions and selfcontained technical notes in many areas of
mathematics, such as logic, mathematical
physics, combinatorics, number theory,
statistics, theoretical computer science,
and group theory. Tao has an
extraordinary ability to explain deep
results to his audience, which has made his
blog quite popular. Some examples of this
facility in the present book are the tale of
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two students and a multiple-choice exam
being used to explain the $P = NP$
conjecture and a discussion of "no selfdefeating object" arguments that starts
from a schoolyard number game and ends
with results in logic, game theory, and
theoretical physics. The first volume
consists of a second course in real
analysis, together with related material
from the blog, and it can be read
independently.
There are many bits and pieces of folklore
in mathematics that are passed down from
advisor to student, or from collaborator to
collaborator, but which are too fuzzy and
non-rigorous to be discussed in the formal
literature. Traditionally, it was a matter of
luck and location as to who learned such
folklore mathematics. But today, such bits
and pieces can be communicated
effectively and efficiently via the
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semiformal medium of research blogging.
This book grew from such a blog. In 2007,
Terry Tao began a mathematical blog to
cover a variety of topics, ranging from his
own research and other recent
developments in mathematics, to lecture
notes for his classes, to non-technical
puzzles and expository articles. The
articles from the first year of that blog
have already been published by the AMS.
The posts from 2008 are being published
in two volumes. This book is Part I of the
second-year posts, focusing on ergodic
theory, combinatorics, and number theory.
Chapter 2 consists of lecture notes from
Tao's course on topological dynamics and
ergodic theory. By means of various
correspondence principles, recurrence
theorems about dynamical systems are
used to prove some deep theorems in
combinatorics and other areas of
mathematics. The lectures are as selfPage 10/20
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contained as possible, focusing more on
the ``big picture'' than on technical details.
In addition to these lectures, a variety of
other topics are discussed, ranging from
recent developments in additive prime
number theory to expository articles on
individual mathematical topics such as the
law of large numbers and the LucasLehmer test for Mersenne primes. Some
selected comments and feedback from
blog readers have also been incorporated
into the articles. The book is suitable for
graduate students and research
mathematicians interested in broad
exposure to mathematical topics.
This is part two of a two-volume book on
real analysis and is intended for senior
undergraduate students of mathematics
who have already been exposed to
calculus. The emphasis is on rigour and
foundations of analysis. Beginning with
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the construction of the number systems
and set theory, the book discusses the
basics of analysis (limits, series,
continuity, differentiation, Riemann
integration), through to power series,
several variable calculus and Fourier
analysis, and then finally the Lebesgue
integral. These are almost entirely set in
the concrete setting of the real line and
Euclidean spaces, although there is some
material on abstract metric and topological
spaces. The book also has appendices on
mathematical logic and the decimal
system. The entire text (omitting some less
central topics) can be taught in two
quarters of 25–30 lectures each. The
course material is deeply intertwined with
the exercises, as it is intended that the
student actively learn the material (and
practice thinking and writing rigorously)
by proving several of the key results in the
theory.
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Wow! This is a powerful book that
addresses a long-standing elephant in the
mathematics room. Many people learning
math ask ``Why is math so hard for me
while everyone else understands it?'' and
``Am I good enough to succeed in math?''
In answering these questions the book
shares personal stories from many nowaccomplished mathematicians affirming
that ``You are not alone; math is hard for
everyone'' and ``Yes; you are good
enough.'' Along the way the book
addresses other issues such as biases and
prejudices that mathematicians encounter,
and it provides inspiration and emotional
support for mathematicians ranging from
the experienced professor to the struggling
mathematics student. --Michael Dorff,
MAA President This book is a remarkable
collection of personal reflections on what
it means to be, and to become, a
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mathematician. Each story reveals a
unique and refreshing understanding of the
barriers erected by our cultural focus on
``math is hard.'' Indeed, mathematics is
hard, and so are many other things--as
Stephen Kennedy points out in his cogent
introduction. This collection of essays
offers inspiration to students of
mathematics and to mathematicians at
every career stage. --Jill Pipher, AMS
President This book is published in
cooperation with the Mathematical
Association of America.
"Starting only with a basic knowledge of
graduate real analysis and Fourier
analysis, the text first presents basic
nonlinear tools such as the bootstrap
method and perturbation theory in the
simpler context of nonlinear ODE, then
introduces the harmonic analysis and
geometric tools used to control linear
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dispersive PDE. These methods are then
combined to study four model nonlinear
dispersive equations. Through extensive
exercises, diagrams, and informal
discussion, the book gives a rigorous
theoretical treatment of the material, the
real-world intuition and heuristics that
underlie the subject, as well as mentioning
connections with other areas of PDE,
harmonic analysis, and dynamical
systems.".
Traditional Fourier analysis, which has
been remarkably effective in many
contexts, uses linear phase functions to
study functions. Some questions, such as
problems involving arithmetic
progressions, naturally lead to the use of
quadratic or higher order phases. Higher
order Fourier analysis is a subject that has
become very active only recently. Gowers,
in groundbreaking work, developed many
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of the basic concepts of this theory in
order to give a new, quantitative proof of
Szemeredi's theorem on arithmetic
progressions. However, there are also
precursors to this theory in Weyl's
classical theory of equidistribution, as well
as in Furstenberg's structural theory of
dynamical systems. This book, which is
the first monograph in this area, aims to
cover all of these topics in a unified
manner, as well as to survey some of the
most recent developments, such as the
application of the theory to count linear
patterns in primes. The book serves as an
introduction to the field, giving the
beginning graduate student in the subject a
high-level overview of the field. The text
focuses on the simplest illustrative
examples of key results, serving as a
companion to the existing literature on the
subject. There are numerous exercises
with which to test one's knowledge.
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"One of the themes of the book is how to
have a fulfilling professional life. In order
to achieve this goal, Krantz discusses
keeping a vigorous scholarly program
going and finding new challenges, as well
as dealing with the everyday tasks of
research, teaching, and administration."
"In short, this is a survival manual for the
professional mathematician - both in
academics and in industry and government
agencies. It is a sequel to the author's A
Mathematician's Survival Guide."--BOOK
JACKET.
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