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in this second edition of foundation mathematics for computer science john vince has
reviewed and edited the original book and written new chapters on combinatorics
probability modular arithmetic and complex numbers these subjects complement the
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existing chapters on number systems algebra logic trigonometry coordinate systems
determinants vectors matrices geometric matrix transforms differential and integral
calculus during this journey the author touches upon more esoteric topics such as
guaternions octonions grassmann algebra barrycentric coordinates transfinite sets and
prime numbers john vince describes a range of mathematical topics to provide a solid
foundation for an undergraduate course in computer science starting with a review of
number systems and their relevance to digital computers and finishing with differential
and integral calculus readers will find that the author s visual approach will greatly
improve their understanding as to why certain mathematical structures exist together
with how they are used in real world applications this second edition includes new full
colour illustrations to clarify the mathematical descriptions and in some cases equations
are also coloured to reveal vital algebraic patterns the numerous worked examples will
help consolidate the understanding of abstract mathematical concepts whether you
intend to pursue a career in programming scientific visualisation artificial intelligence
systems design or real time computing you should find the author s literary style
refreshingly lucid and engaging and prepare you for more advanced texts

this book corresponds to a mathematical course given in 1986 87 at the university louis
pasteur strasbourg this work is primarily intended for graduate students the following are
necessary prerequisites a few standard definitions in set theory the definition of rational
integers some elementary facts in combinatorics maybe only newton s binomial formula
some theorems of analysis at the level of high schools and some elementary algebra basic
results about groups rings fields and linear algebra an important place is given to
exercises these exercises are only rarely direct applications of the course more often they
constitute complements to the text mostly hints or references are given so that the
reader should be able to find solutions chapters one and two deal with elementary results
of number theory for example the euclidean algorithm the chinese remainder theorem
and fermat s little theorem these results are useful by themselves but they also constitute
a concrete introduction to some notions in abstract algebra for example euclidean rings
principal rings algorithms are given for arithmetical operations with long integers the rest
of the book chapters 3 through 7 deals with polynomials we give general results on
polynomials over arbitrary rings then polynomials with complex coefficients are studied in
chapter 4 including many estimates on the complex roots of polynomials some of these
estimates are very useful in the subsequent chapters

this is the first book where mathematics and computer science are directly confronted
and joined to tackle intricate problems in computer science with deep mathematical
approaches it contains a collection of refereed papers presented at the colloguium on
mathematics and computer science held at the university of versailles st quentin on
september 18 20 2000 the colloquium was a meeting place for researchers in
mathematics and computer science and thus an important opportunity to exchange ideas
and points of view and to present new approaches and new results in the common areas
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such as algorithms analysis trees combinatorics optimization performance evaluation and
probabilities the book is intended for a large public in applied mathematics discrete
mathematics and computer science including researchers teachers graduate students
and engineers it provides an overview of the current questions in computer science and
related modern mathematical methods the range of applications is very wide and reaches
beyond computer science

computer mathematics for programmers presents the mathematics that is essential to
the computer programmer the book is comprised of 10 chapters the first chapter
introduces several computer number systems chapter 2 shows how to perform arithmetic
operations using the number systems introduced in chapter 1 the third chapter covers the
way numbers are stored in computers how the computer performs arithmetic on real
numbers and integers and how round off errors are generated in computer programs
chapter 4 details the use of algorithms and flowcharting as problem solving tools for
computer programming subsequent chapters focuses on specific mathematical topics
such as algebra sets logic boolean algebra matrices graphing and linear programming and
statistics students of computer programming will find the text very useful

this easy to follow textbook introduces the mathematical language knowledge and
problem solving skills that undergraduates need to study computing the language is in
part qualitative with concepts such as set relation function and recursion induction but it
is also partly quantitative with principles of counting and finite probability entwined with
both are the fundamental notions of logic and their use for representation and proof
features teaches finite math as a language for thinking as much as knowledge and skills
to be acquired uses an intuitive approach with a focus on examples for all general
concepts brings out the interplay between the qualitative and the quantitative in all areas
covered particularly in the treatment of recursion and induction balances carefully the
abstract and concrete principles and proofs specific facts and general perspectives
includes highlight boxes that raise common queries and clear confusions provides
numerous exercises with selected solutions

readers will learn discrete mathematical abstracts as well as its implementation in
algorithm and data structures shown in various programming languages such as c c php
java c python and dart this book combines two major components of mathematics and
computer science under one roof without the core conceptions and tools derived from
discrete mathematics one cannot understand the abstract or the general idea involving
algorithm and data structures in computer science the objects of data structures are
basically objects of discrete mathematics this book tries to bridge the gap between two
major components of mathematics and computer science in any computer science course
studying discrete mathematics is essential although they are taught separately exceptin
a few cases yet a comprehensive book combining these two major components is hard to
find out not only that it is almost impossible to understand one without the help of other
hope this book will fill the gap readers will learn discrete mathematical abstracts as well as
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its implementation in algorithm and data structures shown in various programming
language such as c java c python and dart 1 introduction to the discourse is discrete
mathematics enough to study computer science a short introduction to discrete
mathematics what is discrete mathematics what is the relationship between discrete
mathematics and computer science introducing necessary conceptions 2 introduction to
programming language and boolean algebra logic mathematics and programming
language introduction to boolean algebra 3 de morgan s laws on boolean algebra logical
expression and algorithm logical expression short circuit evaluationsyntax semantics and
conditional executionwhy we need control constructs discrete mathematical notations
and algorithm 4 data structures in different programming languages mean median and
mode array the first step to data structure let us understand some array features set
theory probability and array skewed mean maximized median complex array algorithm 5
data structures abstractions and implementation how objects work with each other more
algorithm and time complexity introducing data structures how calculus and linear
algebra are related to this discourse 6 data structures in detail frequently asked questions
about data structures abstract data type adt linear data structures modeling of a
structure arraylist to overcome limitations of array arraylist or linkedlist which is faster
collection framework in programming languages stack and queue in java deque a high
performance abstract data type 7 algorithm data structure collection framework and
standard template library stl introducing algorithm library different types of algorithms
binary tree and data structure collection framework in java discrete mathematical
abstractions and implementation through java collection comparator comparable and
iterator standard template library in c 8 time complexity order of n or o n big o notation 9
set symmetric difference and propositional logic why set is important in data structures
how symmetric difference and propositional logic combine 10 combinatorics and counting
permutation and combinations permutation and combinationwhat next

this book covers elementary discrete mathematics for computer science and engineering
it emphasizes mathematical definitions and proofs as well as applicable methods topics
include formal logic notation proof methods induction well ordering sets relations
elementary graph theory integer congruences asymptotic notation and growth of
functions permutations and combinations counting principles discrete probability further
selected topics may also be covered such as recursive definition and structural induction
state machines and invariants recurrences generating functions the color images and
text in this book have been converted to grayscale

this text by an award winning author was designed to accompany his first year seminar in
the mathematics of computer graphics readers learn the mathematics behind the
computational aspects of space shape transformation color rendering animation and
modeling the software required is freely available on the internet for mac windows and
linux the text answers questions such as these how do artists build up realistic shapes
from geometric primitives what computations is my computer doing when it generates a
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realistic image of my 3d scene what mathematical tools can i use to animate an object
through space why do movies always look more realistic than video games containing the
mathematics and computing needed for making their own 3d computer generated images
and animations the text and the course it supports culminates in a project in which
students create a short animated movie using free software algebra and trigonometry are
prerequisites calculus is not though it helps programming is not required includes optional
advanced exercises for students with strong backgrounds in math or computer science
instructors interested in exposing their liberal arts students to the beautiful mathematics
behind computer graphics will find a rich resource in this text

mathematical foundations of computer science volume i is the first of two volumes
presenting topics from mathematics mostly discrete mathematics which have proven
relevant and useful to computer science this volume treats basic topics mostly of a set
theoretical nature sets functions and relations partially ordered sets induction
enumerability and diagonalization and illustrates the usefulness of mathematical ideas by
presenting applications to computer science readers will find useful applications in
algorithms databases semantics of programming languages formal languages theory of
computation and program verification the material is treated in a straightforward
systematic and rigorous manner the volume is organized by mathematical area making
the material easily accessible to the upper undergraduate students in mathematics as
well as in computer science and each chapter contains a large number of exercises the
volume can be used as a textbook but it will also be useful to researchers and
professionals who want a thorough presentation of the mathematical tools they need in a
single source in addition the book can be used effectively as supplementary reading
material in computer science courses particularly those courses which involve the
semantics of programming languages formal languages and automata and logic
programming

talks from the international conference on computers and mathematics held july 29 aug 1
1986 stanford u some are focused on the past and future roles of computers as a research
tool in such areas as number theory analysis special functions combinatorics algebraic
geometry topology physics

mathematics for computer students is a new text which takes a fresh approach to
mathematics as it relates to good computing practice the book is a new addition to the
popular threshold series which have been widely adopted on business and computing
courses throughout colleges of further education worldwide the book approaches the
subject by encouraging students to understand the relationship between mathematics
and computing so that they can select appropriate mathematical processes rather than
seeing the former only as an assortment of disconnected practices to help the student to
see familiar ground between the two subjects the author considers the practical
applications of mathematics for computing before approaching the formal mathematics
he considers step by step the following the skills of creating mathematical models
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numerical and logical the existing processes for manipulating those models the special
demands imposed by the computer and throughout he considers how accuracy can be
safeguarded and the control of the processing the text contains exercises both within the
text and at the end of each chapter

contains all the mathematics that computer scientists need to know in one place

for any pre math or quick study course in mathematics for computer technology students
this complete math text for computer technology students presents the essentials of
mathematics in an interesting and easy to understand manner the first seven chapters
begin at the very beginning with fractions and decimal numbers and then proceed to
establish a solid foundation in algebra trigonometry and logarithms the four remaining
chapters cover computer related mathematics including digital number systems and
codes logic gate functions boolean algebra and binary arithmetic

this textbook addresses the mathematical description of sets categories topologies and
measures as part of the basis for advanced areas in theoretical computer science like
semantics programming languages probabilistic process algebras modal and dynamic
logics and markov transition systems using motivations rigorous definitions proofs and
various examples the author systematically introduces the axiom of choice explains
banach mazur games and the axiom of determinacy discusses the basic constructions of
sets and the interplay of coalgebras and kripke models for modal logics with an emphasis
on kleisli categories monads and probabilistic systems the text further shows various
ways of defining topologies building on selected topics like uniform spaces gddel s
completeness theorem and topological systems finally measurability general integration
borel sets and measures on polish spaces as well as the coalgebraic side of markov
transition kernels along with applications to probabilistic interpretations of modal logics
are presented special emphasis is given to the integration of co algebraic and measure
theoretic structures a fairly new and exciting field which is demonstrated through the
interpretation of game logics readers familiar with basic mathematical structures like
groups boolean algebras and elementary calculus including mathematical induction will
discover a wealth of useful research tools throughout the book exercises offer additional
information and case studies give examples of how the techniques can be applied in
diverse areas of theoretical computer science and logics references to the relevant
mathematical literature enable the reader to find the original works and classical treatises
while the bibliographic notes at the end of each chapter provide further insights and
discussions of alternative approaches

this book covers all the traditional topics of discrete mathematics logic sets relations
functions and graphs and reflects recent trends in computer science shows how to use
discrete mathematics and logic for specifying new computer applications and how to
reason about programs in a systematic way describes prolog a programming language
based on logic and a section on miranda language bad on functions features numerous
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examples which relate the mathematical concepts to problems in computer science

provides a comprehensive and detailed coverage of the fundamentals of programming
techniques for computer graphics uses lots of code examples encouraging the reader to
explore and experiment with data and computer programs in the ¢ programming language
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