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INTRODUCTION:
MASTERING
MATHEMATICAL
THINKING WITH
"THE ART OF
PROBLEM SOLVING
VOL 2 AND
BEYOND"

F o r  s t u d e n t s ,
educators,  and  self-
learners who aspire to
excel  in  competitive
mathemat ics ,  few
resources  carry  the
s a m e  w e i g h t  a n d
respect  as  Richard
Rusczyk’s  The Art  of
Problem Solving Vol

2  And  Beyond.  This
book  is  not  merely  a
collection of  advanced
math problems; it is a
gateway  to  a  deeper,
m o r e  i n t u i t i v e
unders tand ing  o f
m a t h e m a t i c a l
reasoning. A sequel to
the  f ounda t i ona l
Volume  1,  this  text
pushes readers beyond
rout ine  a lgebra ic
manipulations into the
realm where creativity,
rigor,  and  persistence
converge. Whether you
are  preparing  for  the
American  Invitational
M a t h e m a t i c s
Examination  (AIME),
t h e  U S A  J u n i o r
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M a t h e m a t i c a l
Olympiad (USAJMO), or
s imply  seek ing  to
elevate  your  problem-
solving skills,  "The Art
of Problem Solving Vol
2  A n d  B e y o n d "
provides the tools and
mindset  necessary  for
success.
In  this  article,  we will
explore  what  makes
this  book  exceptional,
its core content areas,
how  it  differs  from
other  resources,  and
how you can use it to
move beyond standard
curriculum  into  true
mathematical mastery.
We  will  also  discuss
h o w  t o  c o n t i n u e
l e a r n i n g  b e y o n d
Volume  2,  ensuring
that  your  journey  in
problem solving is both
r e w a r d i n g  a n d
continuous.

WHAT IS "THE ART
OF PROBLEM

SOLVING VOL 2
AND BEYOND"?

Publ ished  by  AoPS
Incorporated,  The Art
of  Problem  Solving
Vol 2 And Beyond is
the second volume in a
t w o - b o o k  s e r i e s
designed  for  students
who have a solid grasp
of  precalculus  and
want  to  delve  into
topics typically covered
in  o lympiad- leve l
mathematics. The book
cove r s  advanced
algebra, combinatorics,
number  theory,  and
geometry  w i th  an
emphasis  on  proof-
based  reasoning  and
non-standard  problem
types.  Unlike  typical
textbooks that focus on
memorizat ion  and
formula  application,
this  volume  teaches
students  to  think  like
mathematicians—askin
g "why" before "how,"
and exploring multiple
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solution paths.
The  "beyond"  in  the
title is crucial. It signals
that the book prepares
readers  for  contests
such as the AIME and
beyond,  but  also  for
t h e  i n t e l l e c t u a l
challenge  of  solving
problems that have no
obvious starting point.
The content is rigorous
yet  accessible,  with
clear explanations and
dozens of fully worked
e x a m p l e s .  E a c h
chapter  ends  with  a
rich  set  of  exercises
t h a t  r a n g e  f r o m
s t r a i g h t f o r w a r d
applications to genuine
brain teasers.

WHY THIS BOOK IS
ESSENTIAL FOR
COMPETITIVE
MATHEMATICS

For students aiming to
p e r f o r m  w e l l  i n
a d v a n c e d  m a t h
competitions,  The Art

of  Problem  Solving
Vol 2 And Beyond is
often recommended as
the  definitive  text.
H e r e  a r e  t h e  k e y
reasons:

Depth over
breadth:
Instead of
skimming many
topics, the book
thoroughly
covers a few
essential areas.
This depth helps
students develop
robust problem-
solving
frameworks.
Proof-oriented
approach: Early
chapters
introduce proof
techniques—indu
ction,
contradiction,
construction—wh
ich are
fundamental for
olympiad-level
work.
Strategies and
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heuristics: The
book explicitly
teaches problem-
solving
strategies such
as invariants,
extremal
principle,
coloring, and
pigeonhole
principle.
Integration of
topics: Problems
often combine
multiple areas,
reflecting the
interdisciplinary
nature of real
contests.
Self-contained
explanations:
Each concept is
explained from
the ground up,
so students do
not need to rely
on outside
references.

Who
Should
Use This
Book?
This  book  is  ideal  for
high  school  students
who  have  completed
precalculus or calculus
a n d  h a v e  s o m e
e x p e r i e n c e  w i t h
contest problems (e.g.,
AMC 10/12).  It  is  also
valuable  for  college
students  seeking  to
s t r e n g t h e n  t h e i r
mathematical maturity,
a n d  f o r  t e a c h e r s
looking for challenging
classroom  material.
However,  beginners
may  find  the  pace
cha l l eng ing ;  i t  i s
recommended  to  first
work through Volume 1
or another introductory
contest problem book.
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CORE CONTENT
AREAS COVERED
IN VOLUME 2

The  Art  of  Problem
Solving  Vol  2  And
Beyond  is  organized
into  several  units.
Below we break down
the major sections and
what  makes  each
unique.

Algebra
and
Functions
Advanced  algebra
includes  polynomial
m a n i p u l a t i o n s ,
functional  equations,
inequalities  (AM-GM,
C a u c h y - S c h w a r z ,
Jensen), and sequences
and  series.  The  book
emphas i zes  non -
routine  techniques
such  as  substitution,
telescoping,  and using

the  extremal  principle
to  establish  bounds.
Students  learn  to
handle  systems  of
equations  that  do  not
y ie ld  to  s tandard
elimination,  and  to
explore the behavior of
functions  defined
r e c u r s i v e l y  o r
implicit ly.

Combinat
orics and
Counting
Combinatorics  is  a
c o r n e r s t o n e  o f
olympiad mathematics,
a n d  t h i s  v o l u m e
devotes  extensive
attention  to  counting
strategies:  inclusion-
exclusion,  binomial
identities,  generating
f u n c t i o n s
(introductory), and the
pigeonhole  principle.
The  book  also  covers
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g r a p h  t h e o r y
basics—trees,  bipartite
graphs,  and  counting
paths—and  teaches
how  to  break  down
complex  count ing
p r o b l e m s  i n t o
manageable  cases.

Number
Theory
Number theory in  this
book goes  far  beyond
school  curriculum.
Topics include modular
arithmetic,  Fermat's
little  theorem,  Euler's
theorem,  Diophantine
equations,  and  the
Chinese  remainder
theorem. The emphasis
i s  on  d i scover ing
properties  of  integers
through reasoning, not
rote  memorization.
E a c h  t h e o r e m  i s
presented with a proof
and  then  applied  to
contest-style problems.

Geometry
Geometry  sections
c o v e r  c l a s s i c a l
Euclidean  geometry,
power of a point, angle
chasing,  cevians  and
concurrency ,  and
t r a n s f o r m a t i o n s
(reflection,  rotation,
translation).  The  book
a l s o  i n t r o d u c e s
analytic geometry and
complex  numbers  as
t o o l s  f o r  s o l v i n g
geometric  problems.
T h e  a p p r o a c h  i s
systematic:  start  with
given  data,  identify
invariants,  and  use
coordinate  or  vector
methods when needed.

HOW TO USE "THE
ART OF PROBLEM
SOLVING VOL 2
AND BEYOND"
EFFECTIVELY

Simply  reading  the
book is not enough. To
truly  benefit  from  The
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A r t  o f  P r o b l e m
Solving  Vol  2  And
Beyond,  you  need  to
a d o p t  a n  a c t i v e
learning  approach.
H e r e  a r e  s o m e
practical  t ips:

Read with a1.
pencil and
paper. Work
through every
example step-by-
step before
looking at the
solution. Try to
predict the next
move.
Attempt all2.
exercises. The
exercises are
graded in
difficulty. Start
with the easier
ones to build
confidence, then
tackle the harder
starred
problems.
Keep a3.
problem
journal. Record
problems you

find difficult, note
your solution
attempts, and
reflect on the key
insight that led
to the solution.
Participate in4.
discussion
forums. The
AoPS online
community is a
great place to
ask questions
and see
alternative
solutions.
Set a schedule.5.
Cover one to two
sections per
week to allow
time for deep
understanding
and review.

Common
Mistakes
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to Avoid
Skipping
proofs: Many
readers skip the
proof sections
because they
think they are
not directly
tested. But
understanding
why a technique
works is essential
for adapting it to
new contexts.
Overreliance
on
memorization:
The goal is to
internalize
strategies, not
formulas. Avoid
simply
memorizing
solution patterns.
Rushing
through topics:
Quality matters
more than
speed. Spend
extra time on

topics you find
challenging.

BEYOND VOLUME
2: CONTINUING
YOUR PROBLEM-
SOLVING JOURNEY

O n c e  y o u  h a v e
completed The Art of
Problem Solving Vol
2  And  Beyond,  you
may  wonder  what
comes  next.  The  title
i t s e l f  h i n t s  t h a t
learning  goes  beyond
any single  book.  Here
are  several  ways  to
continue advancing:

Explore
Specialize
d
Textbook
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For  deeper  d ives ,
consider  books  like
Euclidean Geometry in
M a t h e m a t i c a l
Olympiads  by  Evan
Chen,  104  Number
Theory  Problems  by
Andreescu, or Problem
Solving  Strategies  by
Arthur  Engel.  These
tex ts  assume  the
foundation that Volume
2 provides.

Tackle
Past
Contest
Papers
The best way to apply
what you have learned
i s  to  so lve  ac tua l
p r o b l e m s  f r o m
contests like the AIME,
USA JMO,  and  IMO

Shortlist.  Analyze  the
official  solutions  to  see
a l t e r n a t i v e
approaches.

Participat
e in
Olympiad
Training
Programs
Many  countries  offer
summer  camps  or
onl ine  courses  for
advanced  students.
Programs  like  AoPS's
own WOOT (Worldwide
O n l i n e  O l y m p i a d
Training)  or  the  USA
M a t h e m a t i c a l
Olympiad  Summer
P r o g r a m  p r o v i d e
structured coaching.
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Mentor
Others
Teaching is one of the
most  effective  ways  to
solidify  understanding.
Help younger students
prepare  for  AMC  or
AIME  by  explaining
concepts from Volume
2. This will force you to
articulate your thinking
clearly.

THE
PHILOSOPHICAL
UNDERPINNING:
WHAT "BEYOND"
REALLY MEANS

The  Art  of  Problem
Solving  Vol  2  And
Beyond  is  not  just  a
math  book ;  i t  i s  a
manual for intellectual
growth.  The  "beyond"
refers  to  transcending
the  boundar ies  o f
standard  coursework
and  deve lop ing  a

mindset that embraces
challenges  without
giving  up.  The  book
teaches resilience—the
ability  to  spend hours
on  a  single  problem
w i t h o u t
f r u s t r a t i o n — a n d
c r e a t i v i t y — t h e
wi l l ingness  to  t ry
u n c o n v e n t i o n a l
approaches.  These
skills  are  transferable
to  any  field  that
r e q u i r e s  l o g i c a l
r e a s o n i n g  a n d
innova t i on ,  f r om
computer  science  to
physics  to  finance.
Many  readers  report
that  after  working
through  this  volume,
they  no  longer  view
math  as  a  series  of
procedures  but  as  a
f o r m  o f  a r t .  T h e
elegance  of  a  well-
c r a f t e d  s o l u t i o n
becomes  a  source  of
aesthetic  pleasure.
This  transformation  is
the true purpose of the
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book.

CONCLUSION:
YOUR NEXT STEP
IN THE ART OF
PROBLEM SOLVING

The  Art  of  Problem
Solving  Vol  2  And
Beyond  remains  a
go ld  s tandard  fo r
a d v a n c e d
mathematical  training.
Its  comprehensive
coverage, emphasis on
deep  understanding,
and rigorous approach
m a k e  i t  a n
indispensable resource
for  anyone  serious
about  competit ion
m a t h e m a t i c s  o r
mathematical  thinking
in general. By working

th rough  the  book
act ive ly  and  then
venturing  into  more
specialized  material,
you  can  build  a  solid
f o u n d a t i o n  f o r
o l y m p i a d - l e v e l
success.
R e m e m b e r ,  t h e
journey is  as  valuable
as  the  destination.
Each  prob lem  you
solve,  each  technique
you master,  and each
hour of struggle brings
you closer to becoming
a true problem solver.
So pick up your copy,
clear  your  desk,  and
start exploring. The art
of  problem  solving
a w a i t s — a n d  t h e
"beyond" is limitless.


