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rev ed of language proof and logic jon barwise john etchemendy

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
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mathematical proofs

for a one semester freshman or sophomore level course on the fundamentals of
proof writing or transition to advanced mathematics course rather than teach
mathematics and the structure of proofs simultaneously this text first introduces
logic as the foundation of proofs and then demonstrates how logic applies to
mathematical  topics  this  method  ensures  that  the  students  gain  a  firm
understanding of how logic interacts with mathematics and empowers them to
solve more complex problems in future math courses

a collection of essays from distinguished contributors looking at why it is that
mathematical  proof  is  given  precedence  over  other  forms  of  mathematical
justification

how the concept of proof has enabled the creation of mathematical knowledge
the story of proof investigates the evolution of the concept of proof one of the
most significant and defining features of mathematical thought through critical
episodes in its history from the pythagorean theorem to modern times and across
all  major  mathematical  disciplines  john stillwell  demonstrates  that  proof  is  a
mathematically vital  concept inspiring innovation and playing a critical role in
generating  knowledge  stillwell  begins  with  euclid  and  his  influence  on  the
development of geometry and its methods of proof followed by algebra which
began as  a  self  contained discipline  but  later  came to  rival  geometry  in  its
mathematical impact in particular the infinite processes of calculus were at first
viewed as  infinitesimal  algebra  and calculus  became an  arena  for  algebraic
computational proofs rather than axiomatic proofs in the style of euclid stillwell
proceeds to the areas of number theory non euclidean geometry topology and
logic and peers into the deep chasm between natural number arithmetic and the
real numbers in its depths cantor gödel turing and others found that the concept
of proof is ultimately part of arithmetic this startling fact imposes fundamental
limits  on  what  theorems can  be  proved and  what  problems can  be  solved
shedding light on the workings of mathematics at its most fundamental levels the
story of proof offers a compelling new perspective on the field s power and
progress

aimed at undergraduates and graduates in computer science logic mathematics
and philosophy this text is a lively and entertaining introduction to formal logic
and provides an excellent insight into how a simple logic works

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
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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

this long awaited book fills essential  gaps in monographic literature on proof
theory and prepares readers for volume 2 to be published soon containing an
exposition of the author s new approach to proof theory for higher order logic
even  in  traditional  topics  like  gödel  s  completeness  and  incompleteness
theorems  and  cut  elemination  accents  are  different  compared  to  books  by
kleene schütte or takeuti which are strongly influenced by hilbert s aim to make
mathematical  theories  number  theory  analysis  etc  more  reliable  by
transformations of formalized proofs the author is much closer to the approach of
g  kreisel  to  whom  this  book  is  dedicated  hilbert  s  program  needs  drastic
rethinking and one of the main tasks is in finding mathematical applications of the
results obtained in proof theory possibly it is not a pure chance that the system of
second order functionals developed by the author in his normalization proof for
second order logic was rediscovered and became a tool in computer science the
book under review presents not only this material but also other results by the
author which became a part of modern proof theory including analysis of cut free
provability  in  terms of  3  valued logic  the material  which was not  previously
covered at least in such detail in proof theoretic monographs includes strong
normalizability proofs after tait  and gandy applications of reflection principles
recursive ordinals operations on local correct but not necessarily well founded
omega derivations no counterexample interpretation using proof theory to extract
combinatory estimates with a detailed treatment of van der waerden s theorem
this is a difficult but rewarding postgraduate level textbook the author does not
avoid philosophical  questions and such discussion supported by theorems is
certainly  fruitful  although  the  reviewer  would  not  agree  with  all  author  s
conclusions description of volume 1

this  text  is  designed  to  teach  students  how  to  read  and  write  proofs  in
mathematics  and  to  acquaint  them  with  how  mathematicians  investigate
problems  and  formulate  conjecture

this volume contains articles covering a broad spectrum of proof theory with an
emphasis on its mathematical aspects the articles should not only be interesting
to specialists of proof theory but should also be accessible to a diverse audience
including logicians mathematicians computer scientists and philosophers many
of the central  topics of  proof theory have been included in a self  contained
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expository of articles covered in great detail and depth the chapters are arranged
so that the two introductory articles come first these are then followed by articles
from core classical areas of proof theory the handbook concludes with articles
that deal with topics closely related to computer science

this  book is  an introduction to the language and standard proof  methods of
mathematics it is a bridge from the computational courses such as calculus or
differential  equations  that  students  typically  encounter  in  their  first  year  of
college to  a  more abstract  outlook it  lays  a  foundation for  more theoretical
courses such as topology analysis and abstract algebra although it may be more
meaningful  to  the  student  who  has  had  some  calculus  there  is  really  no
prerequisite other than a measure of mathematical maturity topics include sets
logic  counting  methods  of  conditional  and  non  conditional  proof  disproof
induction relations functions and infinite cardinality

proof and disproof  in  formal  logic is  a  lively and entertaining introduction to
formal logic that provides an excellent insight into how a simple logic works the
text concentrates on practical skills making proofs and disproofs of particular
logical claims the logic it employs natural deduction is very small and very simple
and  teaches  the  student  how  to  focus  on  syntactic  reasoning  aimed  at
undergraduates  and  graduates  in  computer  science  logic  mathematics  and
philosophy  the  text  shows  how  to  make  proofs  and  disproofs  in  jape  an
interactive easy to use logic calculator designed and hosted by the author that is
freely available on the web jacket

this influential book discusses the nature of mathematical discovery development
methodology and practice forming imre lakatos s theory of proofs and refutations

interest in computer applications has led to a new attitude to applied logic in
which  researchers  tailor  a  logic  in  the  same  way  they  define  a  computer
language in response to this attitude this text for undergraduate and graduate
students discusses major algorithmic methodologies and tableaux and resolution
methods the authors focus on first order logic the use of proof theory and the
computer  application  of  automated  searches  for  proofs  of  mathematical
propositions  annotation  copyrighted  by  book  news  inc  portland  or

this textbook introduces discrete mathematics by emphasizing the importance of
reading and writing proofs because it begins by carefully establishing a familiarity
with  mathematical  logic  and  proof  this  approach  suits  not  only  a  discrete
mathematics course but  can also function as a transition to proof  its  unique
deductive perspective on mathematical logic provides students with the tools to
more deeply understand mathematical methodology an approach that the author
has successfully classroom tested for decades chapters are helpfully organized
so that as they escalate in complexity their underlying connections are easily
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identifiable mathematical  logic and proofs are first  introduced before moving
onto more complex topics in discrete mathematics some of these topics include
mathematical  and  structural  induction  set  theory  combinatorics  functions
relations and ordered sets boolean algebra and boolean functions graph theory
introduction to discrete mathematics via logic and proof will suit intermediate
undergraduates  majoring  in  mathematics  computer  science  engineering  and
related subjects with no formal prerequisites beyond a background in secondary
mathematics

a proof is a successful demonstration that a conclusion necessarily follows by
logical reasoning from axioms which are considered evident for the given context
and agreed upon by the community it is this concept that sets mathematics apart
from other disciplines and distinguishes it as the prototype of a deductive science
proofs  thus  are  utterly  relevant  for  research teaching and communication in
mathematics  and of  particular  interest  for  the  philosophy of  mathematics  in
computer science moreover proofs have proved to be a rich source for already
certified algorithms this book provides the reader with a collection of articles
covering relevant current research topics circled around the concept proof it tries
to give due consideration to the depth and breadth of the subject by discussing
its  philosophical  and  methodological  aspects  addressing  foundational  issues
induced by hilbert s programme and the benefits of the arising formal notions of
proof without neglecting reasoning in natural language proofs and applications in
computer science such as program extraction

an accessible introduction to abstract mathematics with an emphasis on proof
writing  addressing  the  importance  of  constructing  and  understanding
mathematical  proofs  fundamentals  of  mathematics  an  introduction  to  proofs
logic sets and numbers introduces key concepts from logic and set theory as well
as the fundamental definitions of algebra to prepare readers for further study in
the field of mathematics the author supplies a seamless hands on presentation of
number systems utilizing key elements of logic and set theory and encouraging
readers to abide by the fundamental rule that you are not allowed to use any
results  that  you  have  not  proved yet  the  book  begins  with  a  focus  on  the
elements of logic used in everyday mathematical language exposing readers to
standard proof methods and russell s paradox once this foundation is established
subsequent  chapters  explore  more  rigorous  mathematical  exposition  that
outlines the requisite elements of zermelo fraenkel set theory and constructs the
natural numbers and integers as well as rational real and complex numbers in a
rigorous yet accessible manner abstraction is introduced as a tool and special
focus  is  dedicated  to  concrete  accessible  applications  such  as  public  key
encryption that are made possible by abstract ideas the book concludes with a
self contained proof of abel s theorem and an investigation of deeper set theory
by  introducing  the  axiom  of  choice  ordinal  numbers  and  cardinal  numbers
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throughout each chapter proofs are written in much detail with explicit indications
that emphasize the main ideas and techniques of proof writing exercises at varied
levels of mathematical development allow readers to test their understanding of
the material and a related site features video presentations for each topic which
can be used along with the book or  independently for  self  study classroom
tested  to  ensure  a  fluid  and  accessible  presentation  fundamentals  of
mathematics is an excellent book for mathematics courses on proofs logic and
set theory at the upper undergraduate level as well as a supplement for transition
courses  that  prepare  students  for  the  rigorous  mathematical  reasoning  of
advanced calculus real analysis and modern algebra the book is also a suitable
reference  for  professionals  in  all  areas  of  mathematics  education  who  are
interested  in  mathematical  proofs  and  the  foundation  upon  which  all
mathematics  is  built

this book is a specialized monograph on the development of the mathematical
and computational metatheory of reductive logic and proof search areas of logic
that are becoming important in computer science a systematic foundational text
on these emerging topics it includes proof theoretic semantic model theoretic
and algorithmic aspects the scope ranges from the conceptual background to
reductive logic through its mathematical metatheory to its modern applications in
the computational sciences suitable for researchers and graduate students in
mathematical computational and philosophical logic and in theoretical computer
science  and  artificial  intelligence  this  is  the  latest  in  the  prestigous  world
renowned oxford logic guides which contains michael dummet s elements of
intuitionism 2nd edition dov m gabbay mark a reynolds and marcelo finger s
temporal logic mathematical foundations and computational aspects j m dunn
and g hardegree s  algebraic  methods in  philosophical  logic  h  rott  s  change
choice and inference a study of belief revision and nonmonotonic reasoning and
p t johnstone s sketches of an elephant a topos theory compendium volumes 1
and 2

this element is an introduction to recent work proofs and models in philosophical
logic with a focus on the semantic paradoxes the sorites paradox it introduces
and motivates different proof systems and different kinds of models for a range
of logics including classical logic intuitionistic logic a range of three valued and
four valued logics and substructural logics it also compares and contrasts the
different approaches to substructural treatments of the paradox showing how the
structural rules of contraction cut and identity feature in paradoxical derivations it
then introduces model theoretic treatments of the paradoxes including a simple
fixed point model construction which generates three valued models for theories
of truth which can provide models for a range of different non classical logics the
element closes with a discussion of the relationship between proofs and models
arguing that both have their place in the philosophers and logicians toolkits
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brimming with visual examples of concepts derivation rules and proof strategies
this introductory text is ideal for students with no previous experience in logic
symbolic  logic  syntax  semantics  and  proof  introduces  students  to  the
fundamental concepts techniques and topics involved in deductive reasoning
agler guides students through the basics of symbolic logic by explaining the
essentials of two classical systems propositional and predicate logic students will
learn translation both from formal language into english and from english into
formal language how to use truth trees and truth tables to test propositions for
logical properties and how to construct and strategically use derivation rules in
proofs this text makes this often confounding topic much more accessible with
step  by  step  example  proofs  chapter  glossaries  of  key  terms  hundreds  of
homework problems and solutions for practice and suggested further readings
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