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the first eight chapters of this book were originally published in 1966 as the successful introduction to elementary vector analysis in 1970 the text was considerably expanded to include six new
chapters covering additional techniques the vector product and the triple products and applications in pure and applied mathematics it is that version which is reproduced here the book provides a

valuable introduction to vectors for teachers and students of mathematics science and engineering in sixth forms technical colleges colleges of education and universities

Sfocusing on wvector analysis this book aims to meet the professional needs of the engineer or scientist and to give the mathematician an understanding of the three dimensional versions of the

theorems of higher geometry concepts are described geometrically and then examined analytically allowing the reader to visualize a concept before it is formally defined

examines general cartesian coordinates the cross product einstein s special theory of relativity bases in general coordinate systems maxima and minima of functions of two variables line integrals

integral theorems and more 1963 edition
a textbook of vector analysis

the principal changes that i have made in preparing this revised edition of the book are the following i carefuily selected worked and unworked examples have been added to six of the chapters
these examples have been taken from class and degree examination papers set in this university and i am grateful to the university court for permission to use them ii some additional matter on
the geometrieai application of veetors has been incorporated in chapter 1 iii chapters 4 and § have been combined into one chapter some material bas been rearranged and some further material
added iv the chapter on int gral theorems now chapter 5 has been expanded to include an altemative proof of gauss s theorem a treatmeot of green s theorem and a more extended discussioo of the
classification of vector fields v the only major change made in what are now chapters 6 and 7 is the deletioo of the discussion of the dow obsolete pot funetioo vi a small part of chapter 8 on

maxwell s equations has been rewritten to give a fuller account of the use of scalar and veetor potentials in eleetromagnetic theory and the units employed have been changed to the m k s system
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this work bas been selected by scholars as being culturally important and is part of the knowledge base of civilization as we know it this work was reproduced from the original artifact and
remains as true to the original work as possible therefore you will see the original copyright references library stamps as most of these works have been housed in our most important libraries
around the world and other notations in the work this work is in the public domain in the united states of america and possibly other nations within the united states you may freely copy and
distribute this work as no entity individual or corporate has a copyright on the body of the work as a reproduction of a bistorical artifact this work may contain missing or blurred pages poor
pictures errant marks etc scholars believe and we concur that this work is important enough to be preserved reproduced and made generally available to the public we appreciate your support of

the preservation process and thank you for being an important part of keeping this knowledge alive and relevant

in my last book geometry for computer graphics i employed a mixture of algebra and vector analysis to prove many of the equations used in computer graphics at the time i did not make any
distinction between the rwo methodologies but slowly it dawned upon me that i had had to discover for the first time how to use vector analysis and associated strategies for solving geometric
problems i suppose that mathematicians are taught this as part of their formal mathematical training but then i am not a mathematician after some deliberation i decided to write a book that
would introduce the beginner to the world of vectors and their application to the geometric problems encountered in computer graphics i accepted the fact that there would be some duplication of
formulas between this and my last book however this time i would concentrate on explaining how problems are solved the book contains eleven chapters the first chapter distinguishes between
scalar and vector quantities which is reasonably straightforward the second chapter introduces vector repres tation starting with cartesian coordinates and concluding with the role of direction
cosines in changes in axial systems the third chapter explores how the line equation has a natural vector interpretation and how vector analysis is used to resolve a variety of line related geometric

problems chapter 4 repeats chapter 3 in the context of the plane

prize winning study traces the rise of the vector concept from the discovery of complex numbers through the systems of bypercomplex numbers to the final acceptance around 1910 of the modern

system of vector analysis

one who has studied and labored over the applications of mathematical analysis to physical and geometrical problems naturally has reluctance to discard the old familiar looking formulre and
start anew in an unknown and radically different language however great the skill and ingenuiry shown by the pioneer in solving problems by quaternions there was always left the thought to
the unbiased student that a lack of parallelism existed between the old and the new methods of treatment such a lack undoubtedly does exist but it is only during the last few years that a method
has been evolved which avoids this fatal defect it is chiefly through the labors of gibbs and heaviside that an analysis has been perfected which not only does away with the unnecessary complexity
and artificiality of other analyses but offers a strictly natural and therefore as direct and simple a substitute as possible and at the same time in no wise is at variance but runs paralel to them
this new yet old method is vector analysis it combines within itself most of the advantages of both quaternions and of cartesian analysis the adoption of vector analysis is urged on the grounds of
naturalness simplicity and directness with it the true meaning of processes and results is brought out as clearly as possible and desirable abbreviation is obtained it is admitted that to a straight
and clear thinker almost any notation or mathematical method suffices and to such a one changes in notation or method may appear bardly worth while be has already attained one of the results
which perforce follow the intelligent assimilation of a vector method of thinking to him there is left but the attainment of a simple notation which is the logical accompaniment of clear thought a
Jfew examples of vector concentration are to be found in the exercises of the last chapter of this book but the sole use of vector notation without the insightand clear conceptions which should

obtain at the same time is without any value whatsoever vitiates the vector point of view and is contrary to the spirit of it

this brief and inexpensive text is intended to provide a modern introduction to vector analysis analysis in r2 and r3 to complement the very rigorous and wonderfully written presentation of
classical analysis in my soon to be published book old school advanced calculus by w illiam benjamin fite while this book is otherwise very comprebensive the presentation of functions of several
variables in it is purely analytic and rather archaic in nature fite is intended as a model of what the standard year long advanced calculus course which bas largely been abandoned at most
universities since the l98o s would look like such courses were intended not onlv for mathematics majors but serious physical science majors for whom of course vector analysis is a necessary part

of their mathematical training therefore the absence of the differential and integral calculus of vector valued functions in low dimensional euclidean spaces is a highly problematic lacuna in the
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book the concurrent republication of this book by miller is intended the rectify this while the language of the book is classical in many regards miller is careful when possible to connect the

material to modern formulations so he doesn t alienate mathematics majors reading the book the best examples are in the first chapter where he carefully lays out century vector algebra using

arrows while detailing their algebraic structure as a vector space over the real or complex numbers this keeps the book s intended audience very general inviting not only mathematics majors but

physics engineering and professionals in other fields that need to either review or learn this material also most of the current standard books on vector analysis are rather expensive and lengthy

while dover books has made available a number of classical books on vector analysis at a very affordable price many of these are quite old fashioned and may be difficult for students to read

either by itself or used in conjunction with another text or the instructor s notes will give students a very affordable option that s still presented in a full modern context the hope is that although

the book is intended to supplement fite it can and should be used as a vector analysis text in its own right indeed the hope is that because of the book s brevity and low cost it will become an

indispensable study aid for students who need to either learn or review this material quickly and accurately

in this book the notion of a vector has been approached from two points of view geometric and algebraic the relationship berween the two has also been established
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