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The journey from being
a good math student to
b e c o m i n g  a n
exceptional  problem
so lve r  i s  r a re l y  a
straight line. For most
students,  the  turning
point arrives when they
m o v e  b e y o n d
memorizing  formulas
and  begin  to  t ru ly
think,  explore,  and
w r e s t l e  w i t h
mathematical  ideas.
Few  resources  have
g u i d e d  t h i s
transformation  as
effectively  as  Art  Of
Problem  Solving
V o l u m e  1 .  T h i s
foundational  textbook,
written  by  Richard

Rusczyk, is not merely
a book;  it  is  a  rite  of
passage for thousands
o f  y o u n g
m a t h e m a t i c i a n s ,
contest  winners,  and
future  scientists.  For
anyone  serious  about
deve lop ing  deep,
flexible  mathematics
skills,  understanding
what  this  book  offers
and how to use it is the
first  step  toward
unlocking  their  full
potential.

WHAT IS ART OF
PROBLEM SOLVING
VOLUME 1?

A r t  O f  P r o b l e m
Solving  Volume  1
(often  abbreviated  as
AoPS Volume 1) is the
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first  in  a  two-volume
series  designed  to
prepare  students  for
high-level mathematics
competitions  such  as
the  AMC  10/12,  the
AIME, and beyond. The
book  covers  a  wide
range  of  precalculus
topics  with  a  strong
e m p h a s i s  o n
mathematical  problem
solving rather than rote
computat ion.  I t  i s
publ ished  by  AoPS
Inco rpo ra ted ,  an
organization  founded
by Richard Rusczyk to
provide  resources  for
motivated  students.
The book is  unique in
that it does not follow a
s t a n d a r d  s c h o o l
curriculum;  instead,  it
organizes  material
around  concepts  that
build  intuition,  logical
reasoning, and creative
thinking.
While  many textbooks
present  mathematics
a s  a  s e q u e n c e  o f

definitions  and
exerc ises ,  Art  Of
Problem  Solving
Volume 1  invites  the
reader to struggle with
challenging  problems
that  often  require
multiple  steps,  clever
insights,  and  cross-
topic  combinations.
The text  is  known for
i t s  c l e a r ,
c o n v e r s a t i o n a l
explanations  and  its
extensive collection of
problems, ranging from
b a s i c  d r i l l s  t o
extremely  difficult
c o n t e s t - l e v e l
questions. For students
who feel  unchallenged
by  their  regular  math
classes,  th is  book
provides  a  perfect
intellectual playground.

KEY TOPICS
COVERED IN ART
OF PROBLEM
SOLVING VOLUME
1
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Number
Theory
The  book  dedicates
substantial  sections to
number  theory ,  a
subject  that  is  often
g l o s s e d  o v e r  i n
standard  curricula  but
is  central  to  many
competition  problems.
R e a d e r s  e x p l o r e
divisibility rules, prime
factorization,  modular
arithmetic,  and  the
Euclidean  algorithm.
The  treatment  is  not
superficial;  students
learn how to prove key
theorems  and  apply
them  in  non-standard
contexts. For example,
problems  involving
remainders, sequences
o f  i n t e g e r s ,  a n d
Diophantine  equations
appear  frequently.
Understanding number
theory  from  Art  Of
Problem  Solving

V o l u m e  1  g i v e s
students a toolkit  that
is  immediately  useful
for the AMC and AIME.

Combinat
orics
Another major pillar of
t h e  b o o k  i s
combinatorics,  often
r e f e r r e d  t o  a s
" c o u n t i n g  a n d
probabi l i ty ."  Th is
s e c t i o n  c o v e r s
p e r m u t a t i o n s ,
combinat ions,  the
pigeonhole  principle,
binomial  coefficients,
and  i n t roduc to ry
p r o b a b i l i t y .  T h e
approach  is  highly
intuitive: instead of just
presenting  formulas,
the  text  explains  why
they work and how to
apply  them  in  tricky
situations.  Students
learn to avoid common
p i t f a l l s  s u c h  a s
o v e r c o u n t i n g  o r
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m i s a p p l y i n g  t h e
binomial theorem. The
p r o b l e m s  i n  t h i s
section  range  from
s t r a i g h t f o r w a r d
a r r a n g e m e n t s  t o
complex scenarios that
require  casework  and
creative enumeration.

Algebra
The  algebra  topics  in
A r t  O f  P r o b l e m
Solving Volume 1 go
well  beyond  typical
high  school  algebra.
While  foundational
top i cs  l i ke  l i near
equations,  quadratics,
a n d  s y s t e m s  o f
equations are covered,
the  book  also  delves
into  inequalities  (AM-
GM,  Cauchy-Schwarz),
sequences  and  series,
po lynomia l s ,  and
functional  equations.
The  emphasis  is  on
p r o b l e m - s o l v i n g
t e c h n i q u e s :
s u b s t i t u t i o n ,

symmetry,  factoring,
and  manipulat ion.
Students  learn  to  see
algebraic  expressions
as  flexible  objects  that
can  be  rewr i t ten ,
b o u n d e d ,  a n d
interpreted.  This  deep
algebraic  fluency  is
essential for success in
calculus and beyond.

Geometry
Geometry  receives
thorough treatment as
well,  with  a  focus  on
proo f  and  spat ia l
reasoning.  The  book
c o v e r s  c l a s s i c
Euclidean  geometry:
tr iangles,  c i rc les,
polygons,  area  and
v o l u m e ,  a n d
transformations.  It
i n t roduces  ang le
chasing,  similarity,
area  methods,  and
coordinates.  While  not
as  ex tens ive  as  a
dedicated  geometry
text,  the  geometry
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sec t i on  o f  Art  Of
Problem  Solving
Volume 1  provides  a
solid  foundation  for
contest geometry. The
problems often require
combining  algebraic
t e c h n i q u e s  w i t h
geometric  intuition,
which is a hallmark of
advanced  problem
solving.

WHY ART OF
PROBLEM SOLVING
VOLUME 1 IS
DIFFERENT FROM
A STANDARD
TEXTBOOK

O n e  o f  t h e  m o s t
f requent l y  no ted
features of this book is
its  rejection  of  the
" p l u g - a n d - c h u g "
mentality.  In  a  typical
school  math  class,
s t u d e n t s  l e a r n  a
formula and then apply
it  to  near-identical
p rob lems .  Art  Of
Problem  Solving

Volume  1  does  the
opposite: it presents a
concept,  then  offers
problems  that  require
the  student  to  decide
which concept  to  use,
a d a p t  i t  t o  n o v e l
s i t u a t i o n s ,  a n d
combine  mul t ip le
ideas.  The  solutions
are not in the back of
the  book;  they  are
provided separately (in
the  solutions  manual)
to  encourage  genuine
struggle.
Another  difference  is
the  book's  tone.  The
a u t h o r ,  R i c h a r d
Rusczyk, writes as if he
is  sitting  next  to  the
student, explaining the
reasoning behind each
step. He often includes
"th ink  about  th is"
c o m m e n t s  a n d
historical  notes  that
make the material feel
alive.  The  book  also
i n c l u d e s  m a n y
"Challenge  Problems"
at the end of chapters
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that  are  difficult  even
f o r  e x p e r i e n c e d
contest  participants.
This  structure  builds
r e s i l i e n c e  a n d
intellectual confidence.

WHO SHOULD USE
ART OF PROBLEM
SOLVING VOLUME
1?

The  ideal  reader  is  a
mot ivated  middle
school  or  high  school
student  who  already
has a solid background
in  pre-algebra  and
b a s i c  a l g e b r a .
Typically,  students  in
grades  6–9  who  are
eager  to  prepare  for
math  contests  benefit
most.  However,  the
book  is  also  used  by
adu l t s  l ook ing  to
s t r e n g t h e n  t h e i r
m a t h e m a t i c a l
reasoning,  teachers
seeking  challenging
enrichment  material,
and  even  co l l ege
students who feel their

foundational  skil ls
could  be  improved.
It is important to note
that  Art  Of  Problem
Solving Volume 1  is
not  a  quick  read.  To
truly  benefit,  students
should  plan  to  spend
months—often  a  full
year—working  through
the  book  and  solving
the  problems.  Many
famil ies  and  study
groups use it as a core
curriculum for  a  year-
long  math  enrichment
course.  The  effort
required is substantial,
but the payoff is a level
o f  m a t h e m a t i c a l
maturity  that  typical
classes  rarely  provide.

HOW TO USE ART
OF PROBLEM
SOLVING VOLUME
1 EFFECTIVELY
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Read
Actively,
Not

Passively
Simply  reading  the
explanatory text is not
enough.  The  book  is
d e s i g n e d  t o  b e
interactive.  Every  few
paragraphs, there is a
"Try this" problem or a
concept  that  requires
immediate  practice.
Readers should keep a
notebook,  attempt
every worked example
before  reading  the
solution,  and  write
d o w n  t h e i r  o w n
approaches.  Active
engagement is the only
way to  internalize  the
p r o b l e m - s o l v i n g
mindset that the book
cultivates.

Embrace
the
Struggle
Many problems in Art
Of  Problem  Solving
Volume 1 are difficult,
and it is normal to get
stuck .  The  author
explicitly  states  that
struggle is part of the
learn ing  process .
Rather  than giving up
quick ly ,  s tudents
should  spend  at  least
10–15  minutes  on  a
tough  problem  before
looking  for  hints.  The
so lu t ions  manua l
should  be  used  only
a f t e r  a  g e n u i n e
attempt.  Each  solved
problem  becomes  a
lesson in perseverance
and strategy.
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Use the
Online
Communi

ty
AoPS has an extensive
online  forum  where
students and educators
discuss problems from
the book. Participating
in  these  discussions
can  clarify  confusing
concepts ,  expose
students to alternative
solutions,  and  provide
motivation. The forums
are also a great place
to  ask  for  help  when
stuck  on  a  specific
p r o b l e m .  T h e
c o m m u n i t y  i s
remarkably  supportive
a n d  f o c u s e d  o n
learning  rather  than
competition.

Pair with
Other
Resource
s
While Art Of Problem
Solving Volume 1  is
comprehensive,  many
students  benefit  from
supplementing  it  with
other  materials.  For
e x a m p l e ,  t h e
companion  solutions
manual is essential for
c h e c k i n g  w o r k .
Additionally,  students
targeting  specific
contests  might  use
past  exam  papers
alongside  the  book.
The  Art  of  Problem
Solving Volume 2 is the
natural  next  step  for
those  who  complete
Volume 1 and want to
go  even  deeper  into
in termediate  and
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advanced  topics.

THE ROLE OF ART
OF PROBLEM
SOLVING VOLUME
1 IN CONTEST
PREPARATION

T h e  A m e r i c a n
M a t h e m a t i c s
Competitions  (AMC 10
a n d  A M C  1 2 )  a r e
gateways to the AIME,
the  USA(J)MO,  and
e v e n t u a l l y  t h e
I n t e r n a t i o n a l
M a t h e m a t i c a l
Olympiad.  A  thorough
understanding  of  the
mater ia l  in  Art  Of
Problem  Solving
Volume  1  is  widely
considered  sufficient
preparation  for  the
A M C  1 0 ,  a n d  i t
prov ides  a  s t rong
foundation for the AMC
12.  Many  top  scorers
on these exams credit
th is  book  as  the i r
primary  preparation
resource. The reason is
clear:  the  book  does

not just teach facts; it
teaches  how  to  think
like  a  problem  solver
under time pressure.
Furthermore, the skills
developed through this
book transfer to other
areas such as physics,
computer science, and
engineering. The ability
to break down complex
problems,  identify
patterns, and construct
rigorous  arguments  is
valuable  far  beyond
math  competitions.

COMMON
CHALLENGES
WHEN STUDYING
THIS BOOK

Pacing
and
Frustratio
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n
Because  the  difficulty
ramps  up  quick ly ,
some students become
frustrated and abandon
t h e  b o o k .  I t  i s
i m p o r t a n t  t o  s e t
realistic  expectations.
Spending two or three
days on a single page
of  problems  is  not
unusual. The key is to
maintain  a  steady
pace—maybe  one  or
t w o  s e c t i o n s  p e r
week—and to celebrate
small victories. Parents
and  mentors  should
encourage  consistent
effort  rather  than
speedy  completion.

Overrelia
nce on

the
Solutions
Manual
It  is  tempting to peek
at the solutions after a
f e w  m i n u t e s  o f
struggle. However, this
habit  undermines  the
purpose  of  the  book.
The solutions manual is
best used for validation
after solving a problem
or  for  learning  a  new
m e t h o d  w h e n
completely  stuck.
Learning  to  sit  with
uncertainty and persist
i s  one  of  the  main
benefits  of  using  Art
Of  Problem  Solving
Volume 1.

Lack of
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Prior
Knowledg

e
Students  who  are  not
yet  comfortable  with
b a s i c  a l g e b r a  o r
arithmetic  will  find  the
book nearly impossible.
I t  a s s u m e s  t h a t
readers have mastered
fractions,  decimals,
percentages ,  and
elementary  equation
solving. A good rule of
thumb is that a student
should  have  scored
well  in  a  typical  pre-
algebra  or  Algebra  1
course before starting.
Otherwise,  they  may
n e e d  t o  r e v i e w
foundational skills first.

CONCLUSION

A r t  O f  P r o b l e m
Solving Volume 1  is
f a r  m o r e  t h a n  a

t e x t b o o k ;  i t  i s  a
complete  system  for
d e v e l o p i n g
m a t h e m a t i c a l
e x c e l l e n c e .  I t s
emphasis  on  deep
u n d e r s t a n d i n g ,
c reat ive  p rob lem
s o l v i n g ,  a n d
perseverance  sets  it
apart from any typical
s choo l  r e sou rce .
Whether your goal is to
e x c e l  i n  m a t h
c o m p e t i t i o n s ,  t o
prepare  for  advanced
S T E M  s t u d i e s ,  o r
simply  to  experience
the  joy  of  solving  a
genuinely  challenging
problem,  this  book
offers  a  proven  path.
The journey through its
pages  is  demanding,
b u t  t h e  s k i l l s
g a i n e d — l o g i c a l
reasoning,  flexible
t h i n k i n g ,  a n d
i n t e l l e c t u a l
confidence—last  a
lifetime.  For  anyone
ready to move beyond
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the  routine  and  into
the  art  of  problem

solving,  Volume  1  is
the  essential  starting
point.


