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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

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

proof and disproof in formal logic is a lively and entertaining introduction to formal

logic providing an excellent insight into how a simple logic works formal logic allows

you to check a logical claim without considering what the claim means this highly

abstracted idea is an essential and practical part of computer science the idea of a

formal system a collection of rules and axioms which define a universe of logical proofs

is what gives us programming languages and modern day programming this book

concentrates on using logic as a tool making and using formal proofs and disproofs of
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particular logical claims the logic it uses natural deduction is very small and very

simple working with it helps you see how large mathematical universes can be built on

small foundations the book is divided into four parts part i basics gives an introduction

to formal logic with a short history of logic and explanations of some technical words

part ii formal syntactic proof show you how to do calculations in a formal system

where you are guided by shapes and never need to think about meaning your experiments are

aided by jape which can operate as both inquisitor and oracle part iii formal semantic

disproof shows you how to construct mathematical counterexamples to show that proof

is impossible jape can check the counterexamples you build part iv program specification and

proof describes how to apply your logical understanding to a real computer science

problem the accurate description and verification of programs jape helps as far as

arithmetic allows aimed at undergraduates and graduates in computer science logic

mathematics and philosophy the text includes reference to and exercises based on the

computer software package jape an interactive teaching and research tool designed and

hosted by the author that is freely available on the web

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
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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

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
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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

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

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 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
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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 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
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