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as its title indicates this book is about logic sets and mathematical proofs it is a
careful patient and rigorous introduction for readers with very limited mathematical
maturity it teaches the reader not only how to read a mathematical proof but also
how to write one to achieve this we carefully lay out all the various proof methods
encountered  in  mathematical  discourse  give  their  logical  justifications  and  apply
them to the study of topics such as real numbers relations functions sequences fine
sets  infinite  sets  countable  sets  uncountable  sets  and  transfinite  numbers  whose
mastery is important for anyone contemplating advanced studies in mathematics
the book is completely self contained since the prerequisites for reading it are only
a sound background in high school algebra though this book is meant to be a
companion  specifically  for  senior  high  school  pupils  and  college  undergraduate
students it will also be of immense value to anyone interested in acquiring the tools
and way of thinking of the mathematician

introduction to mathematical proofs helps students develop the necessary skills to
write clear correct and concise proofs unlike similar textbooks this one begins with
logic since it is the underlying language of mathematics and the basis of reasoned
arguments  the  text  then  discusses  deductive  mathematical  systems  and  the
systems of natural num

the  notion  of  proof  is  central  to  mathematics  yet  it  is  one  of  the  most  difficult
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aspects  of  the  subject  to  teach  and  master  in  particular  undergraduate
mathematics  students  often  experience  difficulties  in  understanding  and
constructing  proofs  understanding  mathematical  proof  describes  the  nature  of
mathematical proof explores the various techniques that mathematicians adopt to
prove  their  results  and  offers  advice  and  strategies  for  constructing  proofs  it  will
improve students ability to understand proofs and construct correct proofs of their
own  the  first  chapter  of  the  text  introduces  the  kind  of  reasoning  that
mathematicians use when writing their proofs and gives some example proofs to
set the scene the book then describes basic logic to enable an understanding of the
structure  of  both  individual  mathematical  statements  and  whole  mathematical
proofs it also explains the notions of sets and functions and dissects several proofs
with  a  view  to  exposing  some  of  the  underlying  features  common  to  most
mathematical proofs the remainder of the book delves further into different types of
proof including direct proof proof using contrapositive proof by contradiction and
mathematical induction the authors also discuss existence and uniqueness proofs
and the role of counter examples

a  compact  and  easily  accessible  book  it  guides  the  reader  in  unravelling  the
apparent mysteries found in doing mathematical proofs simply written it introduces
the art and science of proving mathematical theorems and propositions and equips
students  with  the  skill  required  to  tackle  the  task  of  proving  mathematical
assertions theoremus a student s guide to mathematical proofs is divided into two
parts  part  1  provides  a  grounding  in  the  notion  of  mathematical  assertions
arguments and fallacies and part 2 presents lessons learned in action by applying
them into the study of logic itself the book supplies plenty of examples and figures
gives some historical background on personalities that gave rise to the topic and
provides reflective problems to try and solve the author aims to provide the reader
with  the  confidence  to  take  a  deep  dive  into  some  more  advanced  work  in
mathematics  or  logic

the book is intended for students who want to learn how to prove theorems and be
better prepared for the rigors required in more advance mathematics one of the key
components in this textbook is the development of a methodology to lay bare the
structure  underpinning  the  construction  of  a  proof  much  as  diagramming  a
sentence lays bare its grammatical  structure diagramming a proof is  a way of
presenting the relationships between the various parts of a proof a proof diagram
provides a tool for showing students how to write correct mathematical proofs

this straightforward guide describes the main methods used to prove mathematical
theorems shows how and when to use each technique such as the contrapositive
induction and proof by contradiction each method is illustrated by step by step
examples the second edition features new chapters on nested quantifiers and proof
by cases and the number of  exercises has been doubled with answers to odd
numbered  exercises  provided  this  text  will  be  useful  as  a  supplement  in
mathematics  and  logic  courses  prerequisite  is  high  school  algebra

in the four decades since imre lakatos declared mathematics a quasi empirical
science  increasing  attention  has  been  paid  to  the  process  of  proof  and
argumentation  in  the  field  a  development  paralleled  by  the  rise  of  computer
technology and the mounting interest in the logical underpinnings of mathematics
explanantion and proof in mathematics assembles perspectives from mathematics
education  and  from the  philosophy  and  history  of  mathematics  to  strengthen
mutual  awareness  and  share  recent  findings  and  advances  in  their  interrelated
fields with examples ranging from the geometrists of the 17th century and ancient
chinese  algorithms  to  cognitive  psychology  and  current  educational  practice
contributors explore the role of  refutation in generating proofs the varied links
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between experiment and deduction the use of diagrammatic thinking in addition to
pure logic and the uses of proof in mathematics education including a critique of
authoritative versus authoritarian teaching styles a sampling of the coverage the
conjoint origins of proof and theoretical physics in ancient greece proof as bearers
of  mathematical  knowledge  bridging  knowing  and  proving  in  mathematical
reasoning the role of mathematics in long term cognitive development of reasoning
proof  as  experiment  in  the  work  of  wittgenstein  relationships  between
mathematical  proof  problem solving  and  explanation  explanation  and  proof  in
mathematics is certain to attract a wide range of readers including mathematicians
mathematics education professionals researchers students and philosophers and
historians of mathematics

written  by  a  pair  of  math  teachers  and  based  on  their  classroom notes  and
experiences this  introductory treatment of  theory proof  techniques and related
concepts  is  designed  for  undergraduate  courses  no  knowledge  of  calculus  is
assumed making it a useful text for students at many levels the focus is on teaching
students to prove theorems and write mathematical proofs so that others can read
them since proving theorems takes lots of practice this text is designed to provide
plenty of exercises the authors break the theorems into pieces and walk readers
through examples encouraging them to use mathematical notation and write proofs
themselves topics include propositional logic set notation basic set theory proofs
relations functions induction countability and some combinatorics including a small
amount of probability the text is ideal for courses in discrete mathematics or logic
and set theory and its accessibility makes the book equally suitable for classes in
mathematics for liberal arts students or courses geared toward proof writing in
mathematics

research  on  teaching  and  learning  proof  and  proving  has  expanded in  recent
decades this reflects the growth of mathematics education research in general but
also an increased emphasis on proof in mathematics education this development is
a  welcome  one  for  those  interested  in  the  topic  but  also  poses  a  challenge
especially  to  teachers  and new scholars  it  has become more and more difficult  to
get  an  overview of  the  field  and to  identify  the  key concepts  used in  research on
proof and proving

this book presents chapters exploring the most recent developments in the role of
technology in proving the full range of topics related to this theme are explored
including  computer  proving  digital  collaboration  among  mathematicians
mathematics teaching in schools and universities and the use of the internet as a
site  of  proof  learning  proving  is  sometimes  thought  to  be  the  aspect  of
mathematical activity most resistant to the influence of technological change while
computational  methods are  well  known to  have a  huge importance in  applied
mathematics  there is  a  perception that  mathematicians seeking to derive new
mathematical results are unaffected by the digital  era the reality is quite different
digital  technologies  have  transformed how mathematicians  work  together  how
proof  is  taught  in  schools  and universities  and even the nature of  proof  itself
checking  billions  of  cases  in  extremely  large  but  finite  sets  impossible  a  few
decades ago has now become a standard method of proof distributed proving by
teams of  mathematicians working independently  on sections of  a  problem has
become very much easier  as  digital  communication facilitates the sharing and
comparison  of  results  proof  assistants  and  dynamic  proof  environments  have
influenced the verification or refutation of conjectures and ultimately how and why
proof is taught in schools and techniques from computer science for checking the
validity of programs are being used to verify mathematical proofs chapters in this
book include not only research reports and case studies but also theoretical essays
reviews of the state of the art in selected areas and historical studies the authors
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are experts in the field

shows how to read write mathematical proofs ideal foundation for more advanced
mathematics courses introduction to mathematical proofs a transition facilitates a
smooth  transition  from  courses  designed  to  develop  computational  skills  and
problem  solving  abilities  to  courses  that  emphasize  theorem  proving  it  helps
students develop the skills  necessary to write clear correct and concise proofs
unlike  similar  textbooks  this  one  begins  with  logic  since  it  is  the  underlying
language of  mathematics  and the  basis  of  reasoned arguments  the  text  then
discusses deductive mathematical systems and the systems of natural numbers
integers rational numbers and real numbers it also covers elementary topics in set
theory explores various properties of relations and functions and proves several
theorems using induction the final chapters introduce the concept of cardinalities of
sets and the concepts and proofs of real analysis and group theory in the appendix
the author includes some basic guidelines to follow when writing proofs written in a
conversational style yet maintaining the proper level of mathematical rigor this
accessible book teaches students to reason logically read proofs critically and write
valid  mathematical  proofs  it  will  prepare  them to  succeed  in  more  advanced
mathematics courses such as abstract algebra and geometry

this  book  is  available  as  open  access  book  on  springerlink  one  of  the  most
significant  tasks  facing  mathematics  educators  is  to  understand  the  role  of
mathematical reasoning and proving in mathematics teaching so that its presence
in  instruction  can  be  enhanced  this  challenge  has  been  given  even  greater
importance  by  the  assignment  to  proof  of  a  more  prominent  place  in  the
mathematics curriculum at all levels along with this renewed emphasis there has
been an upsurge in research on the teaching and learning of proof at all grade
levels leading to a re examination of the role of proof in the curriculum and of its
relation to other forms of explanation illustration and justification this book resulting
from the 19th icmi study brings together a variety of viewpoints on issues such as
the potential role of reasoning and proof in deepening mathematical understanding
in the classroom as it does in mathematical practice the developmental nature of
mathematical reasoning and proof in teaching and learning from the earliest grades
the development of suitable curriculum materials and teacher education programs
to support the teaching of proof and proving the book considers proof and proving
as complex but foundational in mathematics through the systematic examination of
recent research this volume offers new ideas aimed at enhancing the place of proof
and proving in our classrooms

the  nuts  and  bolts  of  proofs  an  introduction  to  mathematical  proofs  fifth  edition
provides  basic  logic  of  mathematical  proofs  and  how  they  work  the  book  offers
techniques for both reading and writing proofs discusses techniques in proving if
then  statements  by  contrapositive  and  proofing  by  contradiction  includes  the
negation statement and or examines various theorems such as the if and only if
equivalence theorems existence theorems and the uniqueness theorems in addition
the  use  of  counter  examples  mathematical  induction  composite  statements
including multiple hypothesis and multiple conclusions and equality of numbers are
also  covered  the  book  also  provides  mathematical  topics  for  practicing  proof
techniques included here are the cartesian products indexed families functions and
relations the last chapter of the book provides review exercises on various topics
undergraduate  students  in  engineering  and  physical  science  will  find  this  book
accessible as well as invaluable jumps right in with the needed vocabulary to get
students thinking like mathematicians from the beginning offers a large variety of
examples and problems with solutions for students to work through on their own
includes  a  collection  of  exercises  without  solutions  to  help  instructors  prepare
assignments  contains  an  extensive  list  of  basic  mathematical  definitions  and
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concepts  needed  in  abstract  mathematics

these  questions  arise  from  any  attempt  to  discover  an  epistemology  for
mathematics this collection of essays considers various questions concerning the
nature  of  justification  in  mathematics  and  possible  sources  of  that  justification
among these are the question of whether mathematical justification is a priori or a
posteriori in character whether logical and mathematical differ and if formalization
plays a significant role in mathematical justification

q e d presents some of the most famous mathematical proofs in a charming book
that will appeal to non mathematicians and experts alike

college  students  struggle  with  the  switch  from thinking  of  mathematics  as  a
calculation based subject to a problem solving based subject this book describes
how the introduction to proofs course can be taught in a way that gently introduces
students to this new way of thinking this introduction utilizes recent research in
neuroscience regarding how the brain learns best rather than jumping right into
proofs students are first taught how to change their mindset about learning how to
persevere through difficult problems how to work successfully in a group and how to
reflect  on  their  learning  with  these  tools  in  place  students  then  learn  logic  and
problem solving as a further foundation next various proof techniques such as direct
proofs proof by contraposition proof by contradiction and mathematical induction
are introduced these proof techniques are introduced using the context of number
theory the last chapter uses calculus as a way for students to apply the proof
techniques they have learned

this  book  explores  new  trends  and  developments  in  mathematics  education
research  related  to  proof  and  proving  the  implications  of  these  trends  and
developments  for  theory  and  practice  and  directions  for  future  research  with
contributions from researchers working in twelve different countries the book brings
also an international perspective to the discussion and debate of the state of the art
in this important area the book is organized around the following four themes which
reflect the breadth of issues addressed in the book theme 1 epistemological issues
related to proof and proving theme 2 classroom based issues related to proof and
proving theme 3 cognitive and curricular issues related to proof and proving and
theme 4 issues related to the use of examples in proof and proving under each
theme  there  are  four  main  chapters  and  a  concluding  chapter  offering  a
commentary  on  the  theme  overall

this straightforward guide describes the main methods used to prove mathematical
theorems shows how and when to use each technique such as the contrapositive
induction and proof by contradiction each method is illustrated with step by step
examples

q e d presents some of the most famous mathematical proofs in a charming book
that will appeal to non mathematicians and experts alike
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