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Grassmann algebra extends vector algebra by introducing the exterior product to algebraicize the notion of
linear dependence. With it, vectors may be extended to higher-grade entities: bivectors, trivectors, ...
multivectors. The extensive exterior product also has a regressive dual: the regressive product. The pair
behaves a little like the Boolean duals of union and intersection. By interpreting one of the elements of the
vector space as an origin point, points can be defined, and the exterior product can extend points into higher-
grade located entities from which lines, planes and multiplanes can be defined. Theorems of Projective
Geometry are simply formulae involving these entities and the dual products. By introducing the
(orthogonal) complement operation, the scalar product of vectors may be extended to the interior product of
multivectors, which in this more general case may no longer result in a scalar. The notion of the magnitude
of vectors is extended to the magnitude of multivectors: for example, the magnitude of the exterior product
of two vectors (a bivector) is the area of the parallelogram formed by them. To develop these foundational
concepts, we need only consider entities which are the sums of elements of the same grade. This is the focus
of this volume. But the entities of Grassmann algebra need not be of the same grade, and the possible product
types need not be constricted to just the exterior, regressive and interior products. For example quaternion
algebra is simply the Grassmann algebra of scalars and bivectors under a new product operation. Clifford,
geometric and higher order hypercomplex algebras, for example the octonions, may be defined similarly. If
to these we introduce Clifford's invention of a scalar which squares to zero, we can define entities (for
example dual quaternions) with which we can perform elaborate transformations. Exploration of these
entities, operations and algebras will be the focus of the volume to follow this. There is something
fascinating about the beauty with which the mathematical structures that Hermann Grassmann discovered
describe the physical world, and something also fascinating about how these beautiful structures have been
largely lost to the mainstreams of mathematics and science. He wrote his seminal Ausdehnungslehre (Die
Ausdehnungslehre. Vollständig und in strenger Form) in 1862. But it was not until the latter part of his life
that he received any significant recognition for it, most notably by Gibbs and Clifford. In recent times David
Hestenes' Geometric Algebra must be given the credit for much of the emerging awareness of Grassmann's
innovation. In the hope that the book be accessible to scientists and engineers, students and professionals
alike, the text attempts to avoid any terminology which does not make an essential contribution to an
understanding of the basic concepts. Some familiarity with basic linear algebra may however be useful. The
book is written using Mathematica, a powerful system for doing mathematics on a computer. This enables
the theory to be cross-checked with computational explorations. However, a knowledge of Mathematica is
not essential for an appreciation of Grassmann's beautiful ideas.
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From reader reviews:

April Little:

The guide with title Grassmann Algebra Volume 1: Foundations: Exploring extended vector algebra with
Mathematica contains a lot of information that you can study it. You can get a lot of gain after read this
book. This specific book exist new understanding the information that exist in this guide represented the
condition of the world now. That is important to yo7u to know how the improvement of the world. This kind
of book will bring you within new era of the globalization. You can read the e-book on your smart phone, so
you can read that anywhere you want.

Carey Gilliam:

You can spend your free time to read this book this guide. This Grassmann Algebra Volume 1: Foundations:
Exploring extended vector algebra with Mathematica is simple to bring you can read it in the recreation area,
in the beach, train along with soon. If you did not get much space to bring typically the printed book, you can
buy typically the e-book. It is make you simpler to read it. You can save the book in your smart phone.
Consequently there are a lot of benefits that you will get when you buy this book.

Irene Carpenter:

In this era which is the greater person or who has ability in doing something more are more important than
other. Do you want to become among it? It is just simple solution to have that. What you have to do is just
spending your time not much but quite enough to experience a look at some books. On the list of books in
the top record in your reading list is usually Grassmann Algebra Volume 1: Foundations: Exploring extended
vector algebra with Mathematica. This book which is qualified as The Hungry Hillsides can get you closer in
growing to be precious person. By looking right up and review this publication you can get many
advantages.

Janet Baltimore:

Book is one of source of expertise. We can add our know-how from it. Not only for students and also native
or citizen want book to know the up-date information of year to year. As we know those publications have
many advantages. Beside we all add our knowledge, can also bring us to around the world. From the book
Grassmann Algebra Volume 1: Foundations: Exploring extended vector algebra with Mathematica we can
acquire more advantage. Don't that you be creative people? To become creative person must prefer to read a
book. Only choose the best book that ideal with your aim. Don't be doubt to change your life at this book
Grassmann Algebra Volume 1: Foundations: Exploring extended vector algebra with Mathematica. You can
more desirable than now.
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