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Zhang Xian Ke Takashi Ono

from the review the present book has as its aim to resolve a discrepancy in the textbook literature and to provide a

comprehensive introduction to algebraic number theory which is largely based on the modern unifying conception of one

dimensional arithmetic algebraic geometry despite this exacting program the book remains an introduction to algebraic

number theory for the beginner the author discusses the classical concepts from the viewpoint of arakelov theory the

treatment of class field theory is particularly rich in illustrating complements hints for further study and concrete examples

the concluding chapter vii on zeta functions and l series is another outstanding advantage of the present textbook the

book is without any doubt the most up to date systematic and theoretically comprehensive textbook on algebraic number

field theory available w kleinert in zentralblatt für mathematik 1992

updated to reflect current research and extended to cover more advanced topics as well as the basics algebraic number

theory and fermat s last theorem fifth edition introduces fundamental ideas of algebraic numbers and explores one of the

most intriguing stories in the history of mathematics the quest for a proof of fermat s last theorem the authors use this

celebrated theorem to motivate a general study of the theory of algebraic numbers initially from a relatively concrete

point of view students will see how wiles s proof of fermat s last theorem opened many new areas for future work new

to the fifth edition pell s equation x 2 dy 2 1 all solutions can be obtained from a single fundamental solution which can

be found using continued fractions galois theory of number field extensions relating the field structure to that of the

group of automorphisms more material on cyclotomic fields and some results on cubic fields advanced properties of

prime ideals including the valuation of a fractional ideal relative to a prime ideal localisation at a prime ideal and discrete

valuation rings ramification theory which discusses how a prime ideal factorises when the number field is extended to a

larger one a short proof of the quadratic reciprocity law based on properties of cyclotomic fields this valuations and p

adic numbers topology of the p adic integers written by preeminent mathematicians ian stewart and david tall this text
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continues to teach students how to extend properties of natural numbers to more general number structures including

algebraic number fields and their rings of algebraic integers it also explains how basic notions from the theory of

algebraic numbers can be used to solve problems in number theory

careful organization and clear detailed proofs characterize this methodical self contained exposition of basic results of

classical algebraic number theory from a relatively modem point of view this volume presents most of the number

theoretic prerequisites for a study of either class field theory as formulated by artin and tate or the contemporary

treatment of analytical questions as found for example in tate s thesis although concerned exclusively with algebraic

number fields this treatment features axiomatic formulations with a considerable range of applications modem abstract

techniques constitute the primary focus topics include introductory materials on elementary valuation theory extension of

valuations local and ordinary arithmetic fields and global quadratic and cyclotomic fields subjects correspond to those

usually covered in a one semester graduate level course in algebraic number theory making this book ideal either for

classroom use or as a stimulating series of exercises for mathematically minded individuals

the present book gives an exposition of the classical basic algebraic and analytic number theory and supersedes my

algebraic numbers including much more material e g the class field theory on which 1 make further comments at the

appropriate place later for different points of view the reader is encouraged to read the collec tion of papers from the

brighton symposium edited by cassels frohlich the artin tate notes on class field theory weil s book on basic number

theory borevich shafarevich s number theory and also older books like those of w eber hasse hecke and hilbert s

zahlbericht it seems that over the years everything that has been done has proved useful theo retically or as examples

for the further development of the theory old and seemingly isolated special cases have continuously acquired renewed

significance often after half a century or more the point of view taken here is principally global and we deal with local

fields only incidentally for a more complete treatment of these cf serre s book corps locaux there is much to be said for
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a direct global approach to number fields stylistically 1 have intermingled the ideal and idelic approaches without

prejudice for either 1 also include two proofs of the functional equation for the zeta function to acquaint the reader with

different techniques in some sense equivalent but in another sense suggestive of very different moods

from the reviews the author succeeded in an excellent way to describe the various points of view under which class field

theory can be seen in any case the author succeeded to write a very readable book on these difficult  themes

monatshefte fuer mathematik 1994 number theory is not easy and quite technical at several places as the author is able

to show in his technically good exposition the amount of difficult material well exposed gives a survey of quite a lot of

good solid classical number theory conclusion for people not already familiar with this field this book is not so easy to

read but for the specialist in number theory this is a useful description of classical algebraic number theory medelingen

van het wiskundig genootschap 1995

constance reid in chapter vii of her book hilbert tells the story of the writing of the zahlbericht as his report entitled die

theorie der algebra is chen zahlkorper has always been known at its annual meeting in 1893 the deutsche mathematiker

vereinigung the german mathematical society invited hilbert and minkowski to prepare a report on the current state of

affairs in the theory of numbers to be completed in two years the two mathematicians agreed that minkowski should

write about rational number theory and hilbert about algebraic number theory although hilbert had almost completed his

share of the report by the beginning of 1896 minkowski had made much less progress and it was agreed that he should

withdraw from his part of the project shortly afterwards hilbert finished writing his report on algebraic number fields and

the manuscript carefully copied by his wife was sent to the printers the proofs were read by minkowski aided in part by

hurwitz slowly and carefully with close attention to the mathematical exposition as well as to the type setting at

minkowski s insistence hilbert included a note of thanks to his wife as constance reid writes the report on algebraic

number fields exceeded in every way the expectation of the members of the mathemati cal society they had asked for a
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summary of the current state of affairs in the theory they received a masterpiece which simply and clearly fitted all the

difficult developments of recent times into an elegantly integrated theory

a n parshin is a world renowned mathematician who has made significant contributions to number theory through the use

of algebraic geometry articles in this volume present new research and the latest developments in algebraic number

theory and algebraic geometry and are dedicated to parshin s sixtieth birthday well known mathematicians contributed to

this volume including among others f bogomolov c deninger and g faltings the book is intended for graduate students

andresearch mathematicians interested in number theory algebra and algebraic geometry

this book offers the basics of algebraic number theory for students and others who need an introduction and do not have

the time to wade through the voluminous textbooks available it is suitable for an independent study or as a textbook for

a first course on the topic the author presents the topic here by first offering a brief introduction to number theory and a

review of the prerequisite material then presents the basic theory of algebraic numbers the treatment of the subject is

classical but the newer approach discussed at the end provides a broader theory to include the arithmetic of algebraic

curves over finite fields and even suggests a theory for studying higher dimensional varieties over finite fields it leads

naturally to the weil conjecture and some delicate questions in algebraic geometry about the author dr j s chahal is a

professor of mathematics at brigham young university he received his ph d from johns hopkins university and after

spending a couple of years at the university of wisconsin as a post doc he joined brigham young university as an

assistant professor and has been there ever since he specializes and has published several papers in number theory for

hobbies he likes to travel and hike his book fundamentals of linear algebra is also published by crc press

broad graduate level account of algebraic number theory first published in 2001 including exercises by a world renowned

author
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asking how one does mathematical research is like asking how a composer creates a masterpiece no one really knows

however it is a recognized fact that problem solving plays an important role in training the mind of a researcher it would

not be an exaggeration to say that the ability to do mathematical research lies essentially asking well posed questions

the approach taken by the authors in problems in algebraic number theory is based on the principle that questions focus

and orient the mind the book is a collection of about 500 problems in algebraic number theory systematically arranged to

reveal ideas and concepts in the evolution of the subject while some problems are easy and straightforward others are

more difficult for this new edition the authors added a chapter and revised several sections the text is suitable for a first

course in algebraic number theory with minimal supervision by the instructor the exposition facilitates independent study

and students having taken a basic course in calculus linear algebra and abstract algebra will  find these problems

interesting and challenging for the same reasons it is ideal for non specialists in acquiring a quick introduction to the

subject

explore the main algebraic structures and number systems that play a central role across the field of mathematics

algebra and number theory are two powerful branches of modern mathematics at the forefront of current mathematical

research and each plays an increasingly significant role in different branches of mathematics from geometry and topology

to computing and communications based on the authors extensive experience within the field algebra and number theory

has an innovative approach that integrates three disciplines linear algebra abstract algebra and number theory into one

comprehensive and fluid presentation facilitating a deeper understanding of the topic and improving readers retention of

the main concepts the book begins with an introduction to the elements of set theory next the authors discuss matrices

determinants and elements of field theory including preliminary information related to integers and complex numbers

subsequent chapters explore key ideas relating to linear algebra such as vector spaces linear mapping and bilinear forms

the book explores the development of the main ideas of algebraic structures and concludes with applications of algebraic
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ideas to number theory interesting applications are provided throughout to demonstrate the relevance of the discussed

concepts in addition chapter exercises allow readers to test their comprehension of the presented material algebra and

number theory is an excellent book for courses on linear algebra abstract algebra and number theory at the upper

undergraduate level it is also a valuable reference for researchers working in different fields of mathematics computer

science and engineering as well as for individuals preparing for a career in mathematics education

this book provides an introduction and overview of number theory based on the distribution and properties of primes this

unique approach provides both a firm background in the standard material as well as an overview of the whole discipline

all  the essential topics are covered fundamental theorem of arithmetic theory of congruences quadratic reciprocity

arithmetic functions and the distribution of primes analytic number theory and algebraic number theory both receive a

solid introductory treatment the book s user friendly style historical context and wide range of exercises make it ideal for

self study and classroom use

this book originates from graduate courses given in cambridge and london it provides a brisk thorough treatment of the

foundations of algebraic number theory and builds on that to introduce more advanced ideas throughout the authors

emphasise the systematic development of techniques for the explicit calculation of the basic invariants such as rings of

integers class groups and units moreover they combine at each stage of development theory with explicit computations

and applications and provide motivation in terms of classical number theoretic problems a number of special topics are

included that can be treated at this level but can usually only be found in research monographs or original papers for

instance module theory of dedekind domains tame and wild ramifications gauss series and gauss periods binary quadratic

forms and brauer relations this is the only textbook at this level which combines clean modern algebraic techniques

together with a substantial arithmetic content it will be indispensable for all practising and would be algebraic number

theorists
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algebraic number theory is one of the most refined creations in mathematics it has been developed by some of the

leading mathematicians of this and previous centuries the primary goal of this book is to present the essential elements

of algebraic number theory including the theory of normal extensions up through a glimpse of class field theory following

the example set for us by kronecker weber hilbert and artin algebraic functions are handled here on an equal footing with

algebraic numbers this is done on the one hand to demonstrate the analogy between number fields and function fields

which is especially clear in the case where the ground field is a finite field on the other hand in this way one obtains an

introduction to the theory of higher congruences as an important element of arithmetic geometry early chapters discuss

topics in elementary number theory such as minkowski s geometry of numbers public key cryptography and a short proof

of the prime number theorem following newman and zagier next some of the tools of algebraic number theory are

introduced such as ideals discriminants and valuations these results are then applied to obtain results about function

fields including a proof of the riemann roch theorem and as an application of cyclotomic fields a proof of the first case of

fermat s last theorem there are a detailed exposition of the theory of hecke l  series following tate and explicit

applications to number theory such as the generalized riemann hypothesis chapter 9 brings together the earlier material

through the study of quadratic number fields finally chapter 10 gives an introduction to class field theory the book

attempts as much as possible to give simple proofs it can be used by a beginner in algebraic number theory who wishes

to see some of the true power and depth of the subject the book is suitable for two one semester courses with the first

four chapters serving to develop the basic material chapters 6 through 9 could be used on their own as a second

semester course

updated to reflect  current  research algebraic  number theory and fermat s last  theorem fourth edition introduces

fundamental ideas of algebraic numbers and explores one of the most intriguing stories in the history of mathematics the

quest for a proof of fermat s last theorem the authors use this celebrated theorem to motivate a general study of the
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theory of algebraic numbers from a relatively concrete point of view students will see how wiles s proof of fermat s last

theorem opened many new areas for future work new to the fourth edition provides up to date information on unique

prime factorization for real quadratic number fields especially harper s proof that z 14 is euclidean presents an important

new result mihăilescu s proof of the catalan conjecture of 1844 revises and expands one chapter into two covering

classical ideas about modular functions and highlighting the new ideas of frey wiles and others that led to the long

sought proof of fermat s last theorem improves and updates the index figures bibliography further reading list and

historical remarks written by preeminent mathematicians ian stewart and david tall this text continues to teach students

how to extend properties of natural numbers to more general number structures including algebraic number fields and

their rings of algebraic integers it also explains how basic notions from the theory of algebraic numbers can be used to

solve problems in number theory

algebraic number theory provides concisely both the fundamental and profound theory starting from the succinct ideal

theory chapters 1 3 turning then to valuation theory and local completion field chapters 4 5 which is the base of modern

approach after specific discussions on class numbers units quadratic and cyclotomic fields and analytical theory chapters

6 8 the important class field theory chapter 9 is expounded and algebraic function field chapter 10 is sketched this book

is based on the study and lectures of the author at several universities

this book is a translation of my book suron josetsu an introduction to number theory second edition published by

shokabo tokyo in 1988 the translation is faithful to the original globally but taking advantage of my being the translator of

my own book i felt completely free to reform or deform the original locally everywhere when i sent t tamagawa a copy

of the first edition of the original work two years ago he immediately pointed out that i had skipped the discussion of the

class numbers of real quadratic fields in terms of continued fractions and in a letter dated 2 15 87 sketched his idea of

treating continued fractions without writing explicitly continued fractions an approach he had first presented in his number
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theory lectures at yale some years ago although i did not follow his approach exactly i added to this translation a section

section 4 9 which nevertheless fills the gap pointed out by tamagawa with this addition the present book covers at least

t takagi s shoto seisuron kogi lectures on elementary number theory first edition kyoritsu 1931 which in turn covered at

least dirichlet s vorlesungen it is customary to assume basic concepts of algebra up to say galois theory in writing a

textbook of algebraic number theory but i feel a little strange if i assume galois theory and prove gauss quadratic

reciprocity
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