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this book together with linear algebra constitutes a curriculum for an algebra program

addressed to undergraduates the separation of the hnear algebra from the other basic

algebraic structures fits all existing tendencies affecting undergraduate teaching and i

agree with these tendencies i have made the present book self contained logically but it

is probably better if students take the linear algebra course before being introduced to

the more abstract notions of groups rings and fields and the systematic development of

their basic abstract properties there is of course a little overlap with the book lin ear

algebra since i wanted to make the present book self contained i define vector spaces

matrices and linear maps and prove their basic properties the present book could be

used for a one term course or a year s course possibly combining it with linear algebra i

think it is important to do the field theory and the galois theory more important say than
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to do much more group theory than we have done here there is a chapter on finite

fields which exhibit both features from general field theory and special features due to

characteristic p such fields have become important in coding theory

this is a short text in linear algebra intended for a one term course in the first chapter

lang discusses the relation between the geometry  and the algebra underlying the

subject and gives concrete examples of the notions which appear later in the book he

then starts with a discussion of linear equations matrices and gaussian elimination and

proceeds  to  discuss  vector  spaces  linear  maps  scalar  products  determinants  and

eigenvalues  the  book  contains  a  large  number  of  exercises  some of  the  routine

computational type while others are conceptual

the present  volume contains all  the exercises and their  solutions of  lang s  linear

algebra solving problems being an essential part of the learning process my goal is to

provide those learning and teaching linear algebra with a large number of worked out

exercises lang s textbook covers all the topics in linear algebra that are usually taught

at  the  undergraduate  level  vector  spaces  matrices  and  linear  maps  including

eigenvectors and eigenvalues determinants diagonalization of symmetric and hermitian

maps unitary maps and matrices triangulation jordan canonical form and convex sets

therefore this solutions manual can be helpful to anyone learning or teaching linear

algebra at the college level as the understanding of the first chapters is essential to the

comprehension of the later more involved chapters i encourage the reader to work

through all of the problems of chapters i ii iii and iv often earlier exercises are useful in

solving later problems for example exercise 35 3 of chapter ii shows that a strictly

upper triangular matrix is nilpotent and this result is then used in exercise 7 1 of

chapter x to make the solutions concise i have included only the necessary arguments

the reader may have to fill in the details to get complete proofs finally i thank serge

lang for giving me the opportunity to work on this solutions manual and i also thank my

brother karim and steve miller for their helpful comments and their support

this is a book about prime numbers congruences secret messages and elliptic curves

that you can read cover to cover it grew out of undergr uate courses that the author

taught at harvard uc san diego and the university of washington the systematic study of

number theory was initiated around 300b c when euclid proved that there are in nitely

many prime numbers and also cleverly deduced the fundamental theorem of arithmetic

which asserts that every positive integer factors uniquely as a product of primes over a

thousand years later around 972a d arab mathematicians formulated the congruent

number problem that asks for a way to decide whether or not a given positive integer n

is the area of a right triangle all three of whose sides are rational numbers then another

thousand years later  in 1976 di  e and hellman introduced the rst  ever public  key
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cryptosystem  which  enabled  two  people  to  communicate  secretely  over  a  public

communications channel with no predeterminedsecret this invention and the ones that

followed it revolutionized the world of digital communication in the 1980s and 1990s

elliptic curves revolutionized number theory providing striking new insights into the

congruent number problem primality testing publ key cryptography attacks on public

key systems and playing a central role in andrew wiles resolution of fermat s last

theorem

this book is the first volume of a two volume textbook for undergraduates and is indeed

the  crystallization  of  a  course  offered  by  the  author  at  the  california  institute  of

technology to undergraduates without any previous knowledge of number theory for this

reason the book starts with the most elementary properties of the natural integers

nevertheless the text succeeds in presenting an enormous amount of material in little

more than 300 pages mathematical reviews

number theory the branch of mathematics that studies the properties of the integers is

a repository of interesting and quite varied problems sometimes impossibly difficult

ones in this book the authors have gathered together a collection of problems from

various topics in number theory that they find beautiful intriguing and from a certain

point of view instructive

this is the second edition of an undergraduate one variable analysis text apart from

correcting errors and rewriting several sections material has been added notably in

chapter 1 and chapter 4 a noteworthy addition is a re variable computation of the radius

of convergence of the bernoulli series using the root test chapter 5 what follows is the

preface from the rst edition for undergraduate students the transition from calculus to

analysis is often disorienting and mysterious what happened to the beautiful calculus

formulas  wheredid  andopensetscomefrom  itisnotuntillaterthatone  integrates  these

seemingly distinct points of view when teaching advanced calculus i always had a di

c u l t  t i m e  a n s w e r i n g  t h e s e  q u e s t i o n s  n o w

e v e r y m a t h e m a t i c i a n k n o w s t h a t a n a l y s i s a r o s e n a t u r a l l y i n t h e n i

teenthcenturyoutofthecalculusoftheprevioustwocenturies believingthat  it  was possible

to write a book re ecting explicitly this organic growth i set outtodoso i chose several of

t h e  j e w e l s  o f  c l a s s i c a l  e i g h t e e n t h  a n d  n i n e t e e n t h  c e n t u r y

analysisandinsertedthemattheendofthebook insertedtheaxiomsforreals at the beginning

and lled in the middle with and only with the material necessaryforclarityandlogical

completeness intheprocess everylittle piece of one variable calculus assumed its proper

place and theory and application were interwoven throughout

thecreationofpublickeycryptographybydi  eandhellmanin1976andthe  subsequent
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invention of the rsa public key cryptosystem by rivest shamir and adleman in 1978 are

watershed events in the long history of secret c munications it is hard to overestimate

the  importance  of  public  key  cr  tosystems  and  their  associated  digital  signature

schemes in the modern world of computers and the internet this book provides an

introduction to the theory of public key cryptography and to the mathematical ideas

underlying that theory public key cryptography draws on many areas of mathematics

including number theory abstract algebra probability and information theory each of

these topics is introduced and developed in su cient detail so that this book provides a

self contained course for the beginning student the only prerequisite is a rst course in

linear algebra on the other hand students with stronger mathematical backgrounds can

move directly to cryptographic applications and still have time for advanced topics such

a s  e l l i p t i c  c u r v e  p a i r i n g s  a n d  l a t t i c e  r e d u c t i o n  a l g o r i t h m s

amongthemanyfacetsofmoderncryptography thisbookchoosestoc centrate primarily on

public key cryptosystems and digital signature schemes this allows for an in depth

development of the necessary mathematics quired for both the construction of these

schemes and an analysis of their security the reader who masters the material in this

book will  not only be well prepared for further study in cryptography but will  have

acquired a real  understanding of  the underlying mathematical  principles on which

modern cryptography is based

from reviews of the first edition in the world of mathematics the 1980 s might well be

described as the decade of the fractal starting with benoit mandelbrot s remarkable

text the fractal geometry of nature there has been a deluge of books articles and

television programmes about the beautiful mathematical objects drawn by computers

using recursive or  iterative algorithms which mandelbrot  christened fractals  gerald

edgar s book is a significant addition to this deluge based on a course given to talented

high school students at ohio university in 1988 it is in fact an advanced undergraduate

textbook about the mathematics of fractal geometry treating such topics as metric

spaces measure theory dimension theory and even some algebraic topology the book

also contains many good illustrations of fractals including 16 color plates mathematics

teaching the book can be recommended to students who seriously want to know about

the  mathematical  foundation  of  fractals  and to  lecturers  who want  to  illustrate  a

standard  course  in  metric  topology  by  interesting  examples  christoph  bandt

mathematical reviews not only intended to fit mathematics students who wish to learn

fractal geometry from its beginning but also students in computer science who are

interested in the subject especially for the last students the author gives the required

topics from metric topology and measure theory on an elementary level the book is

written in a very clear style and contains a lot of exercises which should be worked out

h haase zentralblatt about the second edition changes throughout the text taking into
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account developments in the subject matter since 1990 major changes in chapter 6

since 1990 it  has become clear that there are two notions of dimension that play

complementary roles so the emphasis on hausdorff dimension will be replaced by the

two hausdorff dimension and packing dimension 6 1 will remain but a new section on

packing dimension will follow it then the old sections 6 2 6 4 will be re written to show

both types of dimension substantial change in chapter 7 new examples along with

recent developments sections rewritten to be made clearer and more focused

the present volume is a text  designed for a first  course in analysis although it  is

logically self contained it presupposes the mathematical maturity acquired by students

who will ordinarily have had two years of calculus when used in this context most of the

first part can be omitted or reviewed extremely rapidly or left to the students to read by

themselves the course can proceed immediately into part two after covering chapters o

and 1 however the techniques of part one are precisely those which are not emphasized

in elementary calculus courses since they are regarded as too sophisticated the context

of a third year course is the first time that they are given proper emphasis and thus it is

important  that  part  one  be  thoroughly  mastered  emphasis  has  shifted  from

computational  aspects  of  calculus  to  theoretical  aspects  proofs  for  theorems

concerning continuous 2 functions sketching curves like x e x x log x xlix which are

usually regarded as too difficult for the more elementary courses and other similar

matters

this book is intended as a basic text for a one year course in algebra at the graduate

level or as a useful reference for mathematicians and professionals who use higher

level algebra this book successfully addresses all of the basic concepts of algebra for

the new edition the author has added exercises and made numerous corrections to the

text from mathscinet s review of the first edition the author has an impressive knack for

presenting the important and interesting ideas of algebra in just the right way and he

never gets bogged down in the dry formalism which pervades some parts of algebra

based  on  lectures  given  at  claremont  mckenna  college  this  text  constitutes  a

substantial  abstract introduction to linear algebra the presentation emphasizes the

structural  elements over the computational  for  example by connecting matrices to

linear transformations from the outset and prepares the student for further study of

abstract mathematics uniquely among algebra texts at this level it introduces group

theory early in the discussion as an example of the rigorous development of informal

axiomatic systems

in this new textbook acclaimed author john stillwell presents a lucid introduction to lie

theory suitable for junior and senior level undergraduates in order to achieve this he
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focuses on the so called classical groups that capture the symmetries of real complex

and quaternion spaces these symmetry groups may be represented by matrices which

allows them to be studied by elementary methods from calculus and linear algebra this

naive approach to lie theory is originally due to von neumann and it is now possible to

streamline it by using standard results of undergraduate mathematics to compensate

for the limitations of the naive approach end of chapter discussions introduce important

results beyond those proved in the book as part of an informal sketch of lie theory and

its history john stillwell is professor of mathematics at the university of san francisco he

is the author of several highly regarded books published by springer including the four

pillars of geometry 2005 elements of number theory 2003 mathematics and its history

second edition 2002 numbers and geometry 1998 and elements of algebra 1994

a  course  in  modern  geometries  is  designed  for  a  junior  senior  level  course  for

mathematics majors including those who plan to teach in secondary school chapter 1

presents several  finite geometries in an axiomatic framework chapter 2 introduces

euclid  s  geometry  and  the  basic  ideas  of  non  euclidean  geometry  the  synthetic

approach of chapters 1 2 is followed by the analytic treatment of transformations of the

euclidean  plane  in  chapter  3  chapter  4  presents  plane  projective  geometry  both

synthetically and analytically the extensive use of matrix representations of groups of

transformations in chapters 3 4 reinforces ideas from linear algebra and serves as

excellent preparation for a course in abstract algebra each chapter includes a list of

suggested sources for applications and or related topics

second year calculus from celestial mechanics to special relativity covers multi variable

and vector calculus emphasizing the historical physical problems which gave rise to the

concepts of calculus the book carries us from the birth of the mechanized view of the

world  in  isaac  newton  s  mathematical  principles  of  natural  philosophy  in  which

mathematics becomes the ultimate tool for modelling physical reality to the dawn of a

radically  new and often counter intuitive age in albert  einstein s special  theory of

relativity in which it is the mathematical model which suggests new aspects of that

reality the development of this process is discussed from the modern viewpoint of

differential forms using this concept the student learns to compute orbits and rocket

trajectories  model  flows  and  force  fields  and  derive  the  laws  of  electricity  and

magnetism these exercises and observations of mathematical symmetry enable the

student to better understand the interaction of physics and mathematics

introduction  to  the  basic  concepts  of  probability  theory  independence expectation

convergence in law and almost sure convergence short expositions of more advanced

topics  such  as  markov  chains  stochastic  processes  bayesian  decision  theory  and

information theory provided by publisher
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the purpose of this book is to revive some of the beautiful results obtained by various

geometers of the 19th century and to give its readers a taste of concrete algebraic

geometry a good deal of space is devoted to cross ratios conics quadrics and various

interesting curves and surfaces the fundamentals of projective geometry are efficiently

dealt with by using a modest amount of linear algebra an axiomatic characterization of

projective planes is also given while the topology of projective spaces over real and

complex fields is described and while the geometry of the complex projective libe is

applied to the study of circles and möbius transformations the book is not restricted to

these fields interesting properties of projective spaces conics and quadrics over finite

fields are also given this book is the first volume in the readings in mathematics sub

series of the utm from the reviews the book of p samuel thus fills a gap in the literature

it is a little jewel starting from a minimal background in algebra he succeeds in 160

pages in giving a coherent exposition of all of projective geometry one reads this book

like a novel d lazard in gazette des mathématiciens 1
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