
Terence Tao Solving Mathematical
Problems 1

Terence Tao Solving
Mathematical
Problems

Terence Tao
Solving
Mathematical
Problems

Downloaded from
everybodystreet.com

by Wilson &
Powers

THE
UNPARALLELED
MIND BEHIND
MODERN
MATHEMATICS

When the conversation
tu rns  to  the  mos t
brilliant minds actively
shaping  the  world  of
mathematics,  one
name  consistently
surfaces  above  the
rest:  Terence  Tao.
Often described as the
"Mozart of Math," Tao's
ability to navigate and
conquer  some  of  the
most  t reacherous

problems in the field is
n o t h i n g  s h o r t  o f
legendary. But what is
it that makes Terence
T a o  s o l v i n g
m a t h e m a t i c a l
problems  so  distinct
from the work of other
geniuses?  It  is  not
m e r e l y  h i s  r a w
intelligence,  but  his
unique  methodology,
his collaborative spirit,
a n d  h i s  a l m o s t
supernatural  ability  to
bridge  disparate  fields
of  mathematics.  This
article delves deep into
t h e  m i n d  o f  t h i s
extraordinary  scholar,
e x p l o r i n g  h i s
techniques,  his  most
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significant
breakthroughs, and the
legacy  he  is  building
for future generations.
For  those  learning
about  him  for  the  first
time, Terence Tao is a
p r o f e s s o r  o f
mathematics  at  the
University of California,
Los Angeles (UCLA). He
was  a  child  prodigy,
b u t  u n l i k e  m a n y
prodigies who fade into
obscurity, Tao matured
into  one  of  the  most
prolific  and  influential
mathematicians  in
history.  His  journey
from a toddler learning
calculus  to  a  Fields
Medal  winner  (often
considered  the  Nobel
Prize  of  mathematics)
offers  profound
insights into the nature
of  problem-solving
itself.  The  study  of
Terence Tao solving
m a t h e m a t i c a l
problems  is,  in many
ways, a masterclass in

applied  intelligence,
perseverance,  and
creative  thinking.

THE FOUNDATIONS
OF A PRODIGY:
EARLY LIFE AND
EDUCATION

To  understand  Tao's
a p p r o a c h  t o
mathematics,  one
must  first  understand
his  origins.  Born  in
Adelaide,  Australia,  in
1 9 7 5  t o  h i g h l y
educated parents,  Tao
d i s p l a y e d
extraordinary cognitive
abilities  from  a  very
young age. By the age
o f  t w o ,  h e  w a s
teaching other children
h o w  t o  r e a d  a n d
p e r f o r m  b a s i c
arithmetic.  By  age
nine, he was attending
u n i v e r s i t y - l e v e l
mathematics  courses
part-time.  This  rapid
acceleration  was  not
without its  challenges,
b u t  i t  l a i d  t h e
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groundwork for a mind
that  could  process
abstract concepts with
startling speed.
Tao’s formal education
culminated  in  a  Ph.D.
f r o m  P r i n c e t o n
University at the age of
20, supervised by Elias
M .  S t e i n .  H i s
d i s s e r t a t i o n  w a s
already a sign of things
to  come,  b lending
harmonic analysis with
partial  differential
equations. These early
years  were  not  just
about learning existing
mathematics;  they
were about training his
brain  to  see  patterns
that  others  missed.
The  habit  of  Terence
T a o  s o l v i n g
m a t h e m a t i c a l
problems began here,
not as a chore, but as a
form  of  intellectual
play.  He  has  often
remarked  that  he  did
not  feel  pressured  to
be a prodigy; for him,

the  math  was  simply
fun.

The
"Universa
l"
Mathema
tician: A
Rare
Breed
O n e  o f  t h e  m o s t
f r e q u e n t l y  c i t e d
characteristics of Tao is
that he is a "universal"
mathematician.  In  an
e r a  w h e r e
mathemat i cs  has
become  massively
specialized—where  a
topo l og i s t  m igh t
struggle to understand
a  paper  on  number
theory—Tao  moves
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fluidly  between  fields.
He  has  made  major
c o n t r i b u t i o n s  t o
harmonic  analysis,
partial  differential
equations,  algebraic
c o m b i n a t o r i c s ,
a r i t h m e t i c
combinatorics, analytic
number  theory,  and
compressed  sensing,
among  others.
This breadth is crucial
to  unders tand ing
Terence Tao solving
m a t h e m a t i c a l
problems.  He  does
n o t  a p p r o a c h  a
problem with  a  single
toolkit. If a problem in
number  theory  seems
intractable,  he  might
apply  techniques from
harmonic  analysis  or
ergodic  theory.  This
cross-pollination  of
ideas  is  what  often
l e a d s  t o  h i s
breakthroughs.  He
doesn' t  just  so lve
problems;  he  forges
n e w  c o n n e c t i o n s

b e t w e e n  e n t i r e
b r a n c h e s  o f
m a t h e m a t i c s ,
effectively  creating
new  tools  that  the
entire  community  can
use.

THE TAO
METHODOLOGY:
HOW HE
APPROACHES A
PROBLEM

What does the process
of  high-level  problem
solving  actually  look
l ike?  Tao  has  been
remarkably open about
his  workflow,  often
blogging  about  his
struggles  and  failures,
which  is  rare  among
elite  mathematicians.
T h e  p r o c e s s  o f
Terence Tao solving
m a t h e m a t i c a l
problems  can  be
broken  down  in to
several distinct phases:

Initial
Exploration:
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Tao does not
rush to a
solution. He
spends a
significant
amount of time
playing with the
problem, looking
at simple cases,
and trying to
understand the
"geography" of
the issue. He
wants to see
what makes it
tick.
Collaboration:
Tao is famous for
his collaborative
spirit. He has
hundreds of co-
authors. He
believes that two
(or more) heads
are better than
one, especially
when attacking a
monolithic
problem. He
often works with
younger
mathematicians,

guiding them
while also
learning from
their fresh
perspectives.
Granular
Decomposition:
Tao excels at
breaking large,
amorphous
problems into
smaller,
manageable sub-
problems. He
focuses on
proving small
"lemmas" (baby
steps) that, when
put together,
form the
complete proof.
Acceptance of
Failure: In his
blog, Tao is
candid about the
fact that most
approaches fail.
He calls this
"productive
failure." Each
dead end
teaches him
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something about
the problem,
narrowing the
path toward the
solution.
The "Long
Game": Many of
Tao's major
results took
years of
intermittent
work. He does
not force a
solution. He lets
the problem
marinate in his
subconscious,
often waking up
with a new idea
or making a
connection while
doing something
unrelated.

The
Importan

ce of
"The
Blog" and
Learning
in Public
A  unique  aspect  of
Terence Tao solving
m a t h e m a t i c a l
p r o b l e m s  i s  h i s
commitment  to  open
sc ience.  His  b log,
"What's  New,"  is  a
cornerstone  of  the
mathematical  internet.
He uses it to:

Announce new
results and pre-
prints.
Explain complex
concepts in
accessible
language.
Share ongoing
research,
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including partial
results and failed
attempts.
Solve open
problems in real-
time, often with
input from
readers.

This  transparency  has
d e m o c r a t i z e d
mathematics.  Young
researchers can watch
a  master  a t  work ,
seeing  not  just  the
final,  polished  proof,
b u t  t h e  m e s s y ,
iterative journey it took
to  get  there .  Th is
"learning in public" is a
pedagog ica l  g i f t ,
providing  invaluable
i n s i g h t  i n t o  t h e
mindset of a genius.

MAJOR
BREAKTHROUGHS:
A GLIMPSE AT THE
PORTFOLIO

The  list  of  problems
solved by Terence Tao
i s  s t a g g e r i n g .

Discussing  them  all
would  fill  a  book  (and
indeed, he has written
several).  However,  a
few key breakthroughs
exemplify the nature of
Terence Tao solving
m a t h e m a t i c a l
problems .

The
Green-
Tao
Theorem
(2004)
Perhaps  h i s  mos t
famous  single  result,
achieved  with  Ben
Green,  is  the  Green-
Tao  theorem.  This
theorem  states  that
t h e  s e t  o f  p r i m e
numbers  conta ins
a r b i t r a r i l y  l o n g
a r i t h m e t i c
progress ions .  For
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c e n t u r i e s ,
mathematicians  knew
that  primes  become
rarer  as  numbers  get
larger.  The  Green-Tao
theorem  proved  that,
despite this rarity, you
can  find  sequences  of
equally  spaced primes
(like 3,  5,  7 or 5,  11,
17, 23, 29) that are as
long  as  you  like.  The
proof  was a  masterful
combination of number
theory,  combinatorics,
and  ergodic  theory.  It
s t u n n e d  t h e
mathematical  world
and won Tao the Fields
Medal in 2006.

The Erdős
Discrepan
cy
Problem

(2015)
This problem, posed by
the  legendary  Paul
Erdős  in  the  1930s,
had remained unsolved
for nearly a century. It
is a deceptively simple
p r o b l e m  a b o u t
sequences  of  +1  and
-1.  Erdős  offered  $500
for  a  solution.  Tao,
using  techniques  from
analytic number theory
and  probability,  finally
p r o v e d  t h a t  t h e
discrepancy  of  any
infinite  sequence  is
u n b o u n d e d .  T h i s
Terence Tao solving
m a t h e m a t i c a l
problems  example
shows  his  incredible
p e r s i s t e n c e ;  t h e
problem  had  stumped
the  best  minds  for
generations,  yet  Tao
c r a c k e d  i t  w i t h  a
c o m b i n a t i o n  o f
e legance  and  raw
power.



Terence Tao Solving Mathematical
Problems 9

9

Compress
ed
Sensing
and Data
Recovery
Not all of Tao's work is
pure  theory .  Wi th
Emmanuel  Candès,
Justin  Romberg,  and
David Donoho, Tao was
i n s t r u m e n t a l  i n
developing  the  theory
o f  c o m p r e s s e d
sensing .  This  is  a
s ignal  process ing
technique  that  allows
for  the  reconstruction
of  a  signal  from  far
fewer  samples  than
w a s  t h o u g h t
necessary.  This  has
direct  applications  in
MRI scans (allowing for
faster,  less  invasive
imaging),  astronomy,

a n d  d i g i t a l
photography.  This
shows  the  practical
impact  of  Terence
T a o  s o l v i n g
m a t h e m a t i c a l
problems; his abstract
theorems  have  real-
world  consequences
that  save  lives  and
improve  technology.

THE PHILOSOPHY
OF PROBLEM
SOLVING: TAO'S
ADVICE

F o r  a s p i r i n g
mathematicians,  the
question  is  always:
"How  can  I  think  like
Terence  Tao?"  While
we cannot replicate his
raw  intellect,  we  can
adopt  his  philosophy.
When asked about the
secret to Terence Tao
s o l v i n g
m a t h e m a t i c a l
problems,  he  often
e m p h a s i z e s  t h e
following principles:
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Depth over1.
Speed: Being
fast at arithmetic
or memorizing
formulas is not
the goal. True
mathematical
ability is about
understanding
the deep
structure of a
problem. Tao
spends hours on
simple problems
to understand
their essence.
Embrace2.
Difficulty: If a
problem is easy,
you don't learn
anything. Tao
actively seeks
out problems
that are "just
right"—hard
enough to be
challenging, but
not so hard that
they are
impossible. This
is the "Goldilocks
Zone" of

learning.
Write3.
Everything
Down: Tao
keeps meticulous
notes. He argues
that writing
forces you to
clarify your
thoughts. Many a
solution has
been found while
trying to explain
a partial result in
writing.
Don't Be Afraid4.
to Ask for Help:
Despite being a
genius, Tao is a
prolific
collaborator. He
knows that no
one person can
see everything.
Asking for help is
not a sign of
weakness; it is a
strategic move in
Terence Tao
solving
mathematical
problems.
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The Role
of
Intuition
and Rigor
There  is  a  common
misconception  that
mathematics  is  purely
about  logic  and  rigor.
T a o  a r g u e s  t h e
opposite.  He  believes
that  the  creative  part
o f  T e r e n c e  T a o
s o l v i n g
m a t h e m a t i c a l
problems  is all  about
intuition.  You  need  a
"gut feeling" for where
the  truth  l ies.  You
develop  this  intuition
b y  s o l v i n g  m a n y
p r o b l e m s  a n d  b y
deeply  studying  the
patterns  of  the  field.
The  rigor—the  formal
proof—comes after the
discovery.  It  is  the

process of verifying the
intuition, not the origin
of it.

IMPACT ON
EDUCATION AND
THE NEXT
GENERATION

Terence Tao is not just
a  solver  of  problems;
he  i s  a  teacher  o f
problem  solvers.  His
books, such as "Solving
M a t h e m a t i c a l
Problems"  (a  personal
account  of  his  own
p r o b l e m - s o l v i n g
tactics)  and his  series
o n  a n a l y s i s ,  a r e
considered  modern
class ics.  They  are
different from standard
textbooks  because
they  emphasize  the
"how" over the "what."
Furthermore,  his  work
with  the  Polymath
P r o j e c t  i s  a
revolutionary model for
collaborative  research.
Tao  wou ld  s ta r t  a
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project  by  blogging
a b o u t  a n  o p e n
prob lem,  inv i t ing
a n y o n e — f r o m
graduate  students  to
tenured  professors—to
contribute small ideas.
This  crowdsourcing  of
mathemat i cs  has
solved  several  difficult
prob lems  and  has
shown  that  Terence
T a o  s o l v i n g
m a t h e m a t i c a l
problems  can  be  a
communal  effort,  not  a
solitary endeavor. This
h a s  i n s p i r e d  a
g e n e r a t i o n  o f
mathematicians  to  be
m o r e  o p e n ,  m o r e
col laborative,  and
more  willing  to  share
their half-formed ideas.

CHALLENGES AND
THE FUTURE OF
MATHEMATICS

Even for Tao, not every
problem is solvable. He
has  famously  spoken
about  the  P  vs .  NP

problem  in  computer
science,  declining  to
work on it because he
felt  it  was  currently
b e y o n d  t h e  t o o l s
available.  This  self-
awareness  is  a  key
component of Terence
T a o  s o l v i n g
m a t h e m a t i c a l
problems.  He  does
not  waste  t ime  on
unsolvable puzzles. He
works  on  problems
where  he  bel ieves
progress is possible.
Looking  forward,  Tao
continues  to  pioneer
n e w  a r e a s .  H e  i s
currently  interested  in
the  mathematics  of
machine  learning  and
artificial  intelligence.
He asks questions like:
" C a n  a n  A I  h e l p  a
m a t h e m a t i c i a n
d i s c o v e r  n e w
theorems?" and "What
is  the  fundamental
n a t u r e  o f
randomness?"  His
ability to pivot to new
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fields  and  apply  his
unique  perspective
e n s u r e s  t h a t  t h e
w e l l s p r i n g  o f  h i s
contributions  will  not
run  dry  anytime  soon.

CONCLUSION: THE
MASTER AS A
STUDENT OF
MATHEMATICS

Terence  Tao  solving
m a t h e m a t i c a l
problems is more than
a headline; it is a living
testament to the power
of the human mind. He
is a genius, yes, but he
is  also  a  relentless
worker,  a  generous
collaborator,  and  a
humble student of the
u n i v e r s e ' s  d e e p

structure. His legacy is
not  just  the  theorems
he has proven, but the
methodology  he  has
s h a r e d  a n d  t h e
mathematicians he has
inspired.
He has shown us that
the  highest  levels  of
human  achievement
are  not  reached  in
isolation,  but  through
c o m m u n i t y ;  n o t
through  speed,  but
through depth; and not
through  the  fear  of
failure, but through the
e m b r a c e  o f  t h e
s t r u g g l e .  A s
mathematics continues
to grow in complexity,
Tao's holistic and open
approach to problem


