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INTRODUCTION: WHY EVERY
COMPUTER SCIENTIST NEEDS
THIS BOOK

Mathematics and computer science are
deeply  intertwined,  yet  many  aspiring
programmers  and  software  engineers
underestimate  the  value  of  a  solid
mathematical  foundation.  Enter
Mathematics For Computer Science

Eric Lehman—a landmark textbook co-
authored with F. Thomson Leighton and
Albert  R.  Meyer  that  has  become  a
staple  in  undergraduate  computer
science  education.  This  book,  often
referred  to  simply  as  the  "Lehman
Mathematics for Computer Science" text,
is not just another dry math manual. It is
a thoughtfully crafted guide that bridges
the gap between abstract mathematical
theory  and  the  practical,  algorithmic
thinking required in modern computing.
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Whether you are a self-taught developer
looking to fill  gaps in your knowledge, a
computer science student preparing for
technical  interviews,  or  an  educator
searching for a rigorous yet accessible
curriculum,  this  article  will  explore
everything you need to know about this
influential  resource.  We  will  examine  its
structure,  its  core  themes,  how  it
compares  to  other  texts,  and  why  it
remains  relevant  in  an  era  of  rapidly
evolving technology.

WHAT IS MATHEMATICS FOR
COMPUTER SCIENCE BY ERIC
LEHMAN?

Mathematics For Computer Science
Eric  Lehman  is  a  comprehensive
textbook  designed  for  an  introductory
col lege-level  course  in  discrete

mathematics.  Originally  developed  for
use  at  the  Massachusetts  Institute  of
Technology  (MIT),  the  book  has  been
freely available online under a Creative
Commons license, making it  accessible
to a global audience. The authors—Eric
Lehman,  F.  Thomson  Leighton,  and
Albert  R.  Meyer—are  respected
academics who have taught generations
of computer science students at MIT.
The  book  covers  the  essent ia l
mathematical  concepts  that  underpin
computer  science,  including:

Proof techniques and logical
reasoning
Sets, relations, and functions
Number theory and cryptography
Graph theory and its applications
Counting and combinatorics
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Probability theory for computing
Recurrences and asymptotic
analysis

What sets this text apart is its focus on
proofs as a tool for understanding, not
just  as  an  academic  exercise.  The
authors  emphasize  that  learning  to
prove  theorems  is  fundamentally  the
same skill  as learning to write correct,
efficient code.

WHY THIS BOOK MATTERS FOR
MODERN COMPUTER SCIENCE
EDUCATION

Building Logical

Thinking and
Problem-Solving
Skills
In  the world  of  software development,
writing code that works is only half the
battle. The other half is writing code that
is  correct,  efficient,  and  maintainable.
This  is  where  mathematical  rigor
becomes  indispensable.  The  Lehman
textbook teaches readers how to think
deductively,  how  to  break  complex
problems  into  smaller,  manageable
parts, and how to verify their solutions
with  certainty.  These  skills  transfer
directly to debugging, algorithm design,
and system architecture.
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For instance, when a programmer needs
to  dec ide  between  two  sor t ing
algorithms,  understanding  asymptotic
ana l y s i s  ( b i g  O  no ta t i on )  and
recurrences—both  covered  extensively
in the book—is crucial. The text does not
merely present formulas; it explains why
certain  mathematical  truths  hold  and
how  they  apply  to  computational
problems.

A Foundation for
Advanced Topics
in Computer

Science
Topics  such  as  machine  learning,
cryptography, network design, database
theory,  and  artificial  intelligence  all  rely
on discrete mathematics. Without a firm
grasp  of  probability,  a  data  scientist
cannot  properly  evaluate  a  model's
accuracy.  Without  understanding
number  theory,  a  security  engineer
cannot grasp how RSA encryption works.
The  Mathematics  For  Computer
S c i e n c e  E r i c  L e h m a n  b o o k
systematically  prepares  readers  for
these  advanced  fields.  It  does  so  by
starting  with  the  basics—logical
p ropos i t i ons ,  se t  theo ry ,  and
induction—and gradually building up to
more  complex  subjects  like  graph
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coloring,  random  variables,  and
generating  functions.

Accessibility and
Open Licensing
One  of  the  most  significant  advantages
of  this  textbook is  its  availability.  The
MIT  OpenCourseWare  version  of
Mathematics For Computer Science
Eric Lehman  is  free to download and
use. This democratizes access to a top-
tier  education  for  anyone  with  an
internet connection. The writing style is
conversational  yet  precise,  making  it
suitable  for  self-study.  Each  chapter
includes numerous examples, exercises,
and  p rob lems  tha t  range  f rom
straightforward to challenging, allowing

learners to progress at their own pace.

CORE TOPICS COVERED IN THE
BOOK

Let us take a closer look at some of the
major sections of the textbook and what
you can expect to learn from each.

Proofs and
Mathematical
Reasoning
The book opens with an introduction to
logical  propositions,  predicates,
quantifiers,  and  the  various  methods  of
p r o o f :  d i r e c t  p r o o f ,  p r o o f  b y
contradiction,  proof  by  induction,  and
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proof  by  cases.  The  authors  use  real-
world  analogies  and  computer  science
examples  to  illustrate  these  concepts.
For example, they show how induction
can be used to prove the correctness of
recursive algorithms or loop invariants in
imperative programs.
This  section  is  particularly  valuable
because it trains the reader to think in
te rms  o f  i nva r i an t s  and  s ta te
transitions—ideas  that  are  central  to
software verification.

Number Theory
and

Cryptography
N u m b e r  t h e o r y  i s  a  b r a n c h  o f
mathematics that might seem abstract
at  first  glance,  but  it  is  the backbone of
modern cryptography. The Lehman book
covers modular arithmetic, the Euclidean
algorithm,  the  Chinese  Remainder
Theorem, Euler's theorem, and the RSA
cryptosystem. The treatment is thorough
but  accessible,  with  step-by-step
explanations  and  numerical  examples
that make the material concrete.
After studying this section, a reader will
understand  how  public-key  encryption
works,  why  it  is  secure,  and  how  to
implement  basic  cryptographic
algorithms  in  code.
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Graph Theory
and Applications
Graphs  are  everywhere  in  computer
science:  social  networks,  the  web,
communication  networks,  dependency
graphs,  and  state  machines.  This
textbook dedicates several  chapters to
graph theory, covering definitions, graph
traversal,  connectivity,  trees,  bipartite
graphs, matchings, graph coloring, and
planar  graphs.  The  authors  include
classic  problems such as  the traveling
salesman  problem,  the  graph  coloring
problem,  and  network  flow,  always
linking back to computational complexity
and algorithmic strategies.

Counting and
Combinatorics
Counting  might  sound  simple,  but  it
becomes surprisingly intricate when you
consider  complex  arrangements,
permutations,  combinations,  and  the
inclusion-exclusion  principle.  The  book
teaches combinatorial reasoning through
puzzles,  game  theory,  and  real-world
examples.  This  section  is  especially
useful  for  understanding  probability
(covered  later)  and  for  analyzing  the
number  o f  poss ib le  s ta tes  in  a
computational  system.
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Probability
Theory for

Computing
Probability  is  an  essential  tool  for
randomized  algorithms,  machine
learning,  performance  modeling,  and
data analysis.  The textbook introduces
sample  spaces,  events,  conditional
probability,  Bayes'  theorem,  random
variables, expectation, variance, and the
law  of  large  numbers.  The  authors
illustrate these concepts with examples
from  computer  science,  such  as
analyzing the expected running time of
randomized quicksort or the probability
of hash collisions.

Recurrences and
Asymptotics
Analyzing the time and space complexity
of algorithms often leads to recurrence
relations.  The  book  covers  various
techniques  for  solving  recurrences,
including  the  substitution  method,  the
recursion-tree method,  and the Master
Theorem. These tools are indispensable
for any serious study of algorithms.

HOW THIS BOOK COMPARES TO
OTHER MATHEMATICS TEXTS FOR
COMPUTER SCIENCE

Several  excellent  textbooks  exist  for
discrete  mathematics,  including
"Discrete  Mathemat ics  and  I ts
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Applications"  by  Kenneth  Rosen  and
"Concrete  Mathematics"  by  Graham,
Knuth,  and  Patashnik.  However,
Mathematics For Computer Science
Eric Lehman holds its own for several
reasons.
F i r s t ,  i t s  focus  on  proofs  and
reasoning is more intensive than many
competing texts. While Rosen's book is
encyclopedic and covers a wide breadth,
Lehman's  book  goes  deeper  into  the
logical  foundations.  Second, the book's
examples  and  problems  are  explicitly
chosen  w i th  computer  sc ience
applications  in  mind.  Third,  the  open
licensing makes it  an attractive option
for educators and self-learners alike.
That  said,  some  readers  might  find  the
book's mathematical rigor challenging if
they  have  little  prior  experience  with

formal  mathematics.  In  such  cases,  it
can be helpful  to supplement the text
with online lectures or study groups. The
MIT  OpenCourseWare  website  provides
video  lectures  that  follow  the  book
closely.

PRACTICAL TIPS FOR STUDYING
WITH THIS TEXTBOOK

To get  the most  out  of  Mathematics
For Computer Science Eric Lehman,
consider the following strategies:

Do the exercises. The book
contains hundreds of problems,
and attempting them is essential
for mastery. Many problems build
on previous material, so work
through them in order.
Write proofs by hand. There is
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something about physically writing
mathematical arguments that
helps internalize them. Keep a
notebook dedicated to your
studies.
Form a study group. Discussing
proofs and problem-solving
strategies with peers can clarify
difficult concepts and expose you
to different approaches.
Watch the MIT lectures. The
OpenCourseWare video lectures by
Tom Leighton and others provide
excellent commentary and
additional examples.
Apply what you learn.
Whenever you encounter a new
concept, try to think of a computer
science context where it applies.
This will solidify your

understanding and make the
material more engaging.

WHO SHOULD READ THIS BOOK?

This textbook is ideal for:

Undergraduate computer science
students (first or second year)
Self-taught programmers who
want to deepen their
understanding of algorithms and
data structures
Educators seeking a rigorous yet
accessible textbook for their
courses
Anyone preparing for technical
interviews at top technology
companies, where discrete
mathematics and logical reasoning
are frequently tested
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It  is  not  recommended  for  complete
beginners  who  have  never  studied
mathematics  beyond  high  school
algebra.  Some  familiarity  with  basic
mathematical notation and reasoning is
assumed. However, for those willing to
put  in  the  effort,  the  book  is  self-
contained  enough  to  be  used  as  a
primary learning resource.

THE LASTING IMPACT OF ERIC
LEHMAN AND HIS
COLLABORATORS

Eric Lehman, F. Thomson Leighton, and
Albert R. Meyer have made an enduring
contribution  to  computer  science
education. Their textbook has been used
by  thousands  of  students  at  MIT  and
countless  more  around  the  world
through  open  access.  The  book's

emphasis  on  rigorous  mathematical
reasoning,  combined  with  its  practical
orientation  toward  computing,  has
influenced  how  discrete  mathematics  is
taught  in  universities  globally.
Even  as  technology  evolves,  the
fundamental  concepts  covered  in  this
book remain constant. Whether you are
working  on  blockchain,  artificial
intelligence,  web  development,  or
embedded  systems,  the  logical  and
mathematical  skills  you  develop  by
studying  this  text  wil l  serve  you
throughout  your  career.

CONCLUSION

Mathematics For Computer Science
Eric  Lehman  is  far  more  than  a
textbook—it is a gateway to thinking like
a computer scientist. It teaches not just
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mathematical  facts,  but  a  mode  of
reasoning that is essential for designing
correct,  efficient,  and  elegant  software.
Its  clear  explanations,  wealth  of
examples,  and focus on proof  make it
one of the best resources available for
learning  discrete  mathematics  in  a
computing  context.
Whether you are studying for a degree,
preparing  for  a  technical  interview,  or
simply  seeking  to  strengthen  your

problem-solving abilities,  this  book will
cha l lenge  and  reward  you.  The
investment  in  time  and  effort  is
significant,  but  the  return—in  terms  of
inte l lectua l  growth  and  career
readiness—is immeasurable.  If  you are
serious  about  computer  science,
Mathematics For Computer Science
Eric  Lehman  deserves  a  prominent
place  on  your  bookshelf,  digital  or
physical.


