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  Shaping Space Marjorie Senechal,George M. Fleck,1988
  Polyhedra Peter R. Cromwell,1997 Polyhedra have cropped
up in many different guises throughout recorded history. In
modern times, polyhedra and their symmetries have been cast in
a new light by combinatorics an d group theory. This book
comprehensively documents the many and varied ways that
polyhedra have come to the fore throughout the development of
mathematics. The author strikes a balance between covering the
historical development of the theory surrounding polyhedra, and
presenting a rigorous treatment of the mathematics involved. It is
attractively illustrated with dozens of diagrams to illustrate ideas
that might otherwise prove difficult to grasp. Historians of
mathematics, as well as those more interested in the mathematics
itself, will find this unique book fascinating.
  Polyhedral and Algebraic Methods in Computational
Geometry Michael Joswig,Thorsten Theobald,2013-01-04
Polyhedral and Algebraic Methods in Computational Geometry
provides a thorough introduction into algorithmic geometry and its
applications. It presents its primary topics from the viewpoints of
discrete, convex and elementary algebraic geometry. The first part
of the book studies classical problems and techniques that refer to
polyhedral structures. The authors include a study on algorithms
for computing convex hulls as well as the construction of Voronoi
diagrams and Delone triangulations. The second part of the book
develops the primary concepts of (non-linear) computational
algebraic geometry. Here, the book looks at Gröbner bases and
solving systems of polynomial equations. The theory is illustrated
by applications in computer graphics, curve reconstruction and
robotics. Throughout the book, interconnections between
computational geometry and other disciplines (such as algebraic
geometry, optimization and numerical mathematics) are
established. Polyhedral and Algebraic Methods in Computational
Geometry is directed towards advanced undergraduates in
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mathematics and computer science, as well as towards
engineering students who are interested in the applications of
computational geometry.
  Shaping Space Marjorie Senechal,2013-03-22 This second
edition is based off of the very popular Shaping Space: A
Polyhedral Approach, first published twenty years ago. The book is
expanded and updated to include new developments, including
the revolutions in visualization and model-making that the
computer has wrought. Shaping Space is an exuberant, richly-
illustrated, interdisciplinary guide to three-dimensional forms,
focusing on the suprisingly diverse world of polyhedra. Geometry
comes alive in Shaping Space, as a remarkable range of geometric
ideas is explored and its centrality in our cultre is persuasively
demonstrated. The book is addressed to designers, artists,
architects, engineers, chemists, computer scientists,
mathematicians, bioscientists, crystallographers, earth scientists,
and teachers at all levels—in short, to all scholars and educators
interested in, and working with, two- and three-dimensinal
structures and patterns.
  Convex Polyhedra A.D. Alexandrov,2005-02-10 This classic
geometry text explores the theory of 3-dimensional convex
polyhedra in a unique fashion, with exceptional detail. Vital and
clearly written, the book includes the basics of convex polyhedra
and collects the most general existence theorems for convex
polyhedra that are proved by a new and unified method. This
edition includes a comprehensive bibliography by V.A. Zalgaller,
and related papers as supplements to the original text.
  Polyhedral Structures, Symmetry, and Applications Egon
Schulte,2018 Polyhedral Structures, Symmetry, and Applications.
  Elliptic Equations in Polyhedral Domains V. G.
Maz_i_a,J�rgen Rossmann,2010-04-22 This is the first monograph
which systematically treats elliptic boundary value problems in
domains of polyhedral type. The authors mainly describe their own
recent results focusing on the Dirichlet problem for linear strongly
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elliptic systems of arbitrary order, Neumann and mixed boundary
value problems for second order systems, and on boundary value
problems for the stationary Stokes and Navier-Stokes systems. A
feature of the book is the systematic use of Green's matrices.
Using estimates for the elements of these matrices, the authors
obtain solvability and regularity theorems for the solutions in
weighted and non-weighted Sobolev and Holder spaces. Some
classical problems of mathematical physics (Laplace and
biharmonic equations, Lame system) are considered as examples.
Furthermore, the book contains maximum modulus estimates for
the solutions and their derivatives. The exposition is self-
contained, and an introductory chapter provides background
material on the theory of elliptic boundary value problems in
domains with smooth boundaries and in domains with conical
points. The book is destined for graduate students and researchers
working in elliptic partial differential equations and applications.
  Integer Points in Polyhedra Alexander Barvinok,2008 This is a
self-contained exposition of several core aspects of the theory of
rational polyhedra with a view towards algorithmic applications to
efficient counting of integer points, a problem arising in many
areas of pure and applied mathematics. The approach is based on
the consistent development and application of the apparatus of
generating functions and the algebra of polyhedra. Topics range
from classical, such as the Euler characteristic, continued
fractions, Ehrhart polynomial, Minkowski Convex Body Theorem,
and the Lenstra-Lenstra-Lovasz lattice reduction algorithm, to
recent advances such as the Berline-Vergne local formula. The
text is intended for graduate students and researchers.
Prerequisites are a modest background in linear algebra and
analysis as well as some general mathematical maturity.
Numerous figures, exercises of varying degree of difficulty as well
as references to the literature and publicly available software
make the text suitable for a graduate course.
  Tight Polyhedral Submanifolds and Tight Triangulations
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Wolfgang Kühnel,2006-11-14 This volume is an introduction and a
monograph about tight polyhedra. The treatment of the 2-
dimensional case is self- contained and fairly elementary. It would
be suitable also for undergraduate seminars. Particular emphasis
is given to the interplay of various special disciplines, such as
geometry, elementary topology, combinatorics and convex
polytopes in a way not found in other books. A typical result
relates tight submanifolds to combinatorial properties of their
convex hulls. The chapters on higher dimensions generalize the 2-
dimensional case using concepts from combinatorics and topology,
such as combinatorial Morse theory. A number of open problems is
discussed.
  Unobstructed Shortest Paths in Polyhedral Environments Varol
Akman,1987-03-11 The first examination of the cervical spine is
always made using standard radiographs and, often enough, this
suffices as a basis for diagnosis. Malformations, tumours, and
more frequently traumas, rheumatism, and even ordinary neck
pain require radiological examination of the spine. Interpretation,
however, is difficult. Take a cervical vertebra in your hand and you
will see that it is complex enough itself. In radiology the
overlapping pieces of bone, summation phenomena and the
diversity of viewing angles complicate interpretation of the images
still further. The book by J.-F. Bonneville and F. Cattin suggests an
original method of reading the radiographs, strict but very
attractive, which considerably simplifies the interpretation of
images of the cervical spine. This book shows that two- or
threedimensional computed tomograms accompany standard
radiographs as an excellent aid to comprehension. It is as though
the reader had access to each part of the bony anatomy shown in
the radiographs and from then on everything becomes easy,
superimpositions disappear, traps become visible, anatomy
triumphs, the image lives.
  Polyhedra Anthony Pugh,1990 Polyhedra: A Visual Approach
provides an introduction to polyhedra for readers who are not
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necessarily mathematicians. The study of polyhedra - fascinating
figures constructed of interrelated shapes - is usually regarded as
a branch of geometry. In fact, most books on the subject have
been written for readers with a mathematical background.
However, Polyhedra: A Visual Approach describes these figures in
simple, visual terms. This book focuses on regular and semiregular
convex polyhedra first. Then these are used as bases for the
development of several families of irregular figures, including
geodesic polyhedra - the domes made famous by R. Buckminster
Fuller. Polyhedra: A Visual Approach will interest readers from
many different backgrounds. Mathematicians and scientists may
discover that a visual approach opens up new possibilities. Artists,
architects, designers, and engineers should find it a valuable
exercise in three dimensions that increases their abilities in
manipulating space. And general readers will be drawn to the
uncomplicated description of polyhedra - fascinating figures that
have inspired many a brilliant thinker. -- from back cover.
  Polyhedral Computation David Avis,David Bremner,Antoine
Deza,2009 Many polytopes of practical interest have enormous
output complexity and are often highly degenerate, posing severe
difficulties for known general-purpose algorithms. They are,
however, highly structured, and attention has turned to exploiting
this structure, particularly symmetry. Initial applications of this
approach have permitted computations previously far out of reach,
but much remains to be understood and validated experimentally.
The papers in this volume give a good snapshot of the ideas
discussed at a Workshop on Polyhedral Computation held at the
CRM in Montreal in October 2006 and, with one exception, the
current state of affairs in this area. The exception is the inclusion
of an often cited 1980 technical report of Norman Zadeh, which
was never published in a journal and has passed into the folklore
of the discipline. This paper illustrates beautifully the work still to
be done in the field: it gives a simple pivot rule for the simplex
method for which it is still unknown if it yields a polynomial time
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algorithm.
  On the Complexity of Four Polyhedral Set Containment
Problems (Classic Reprint) Robert Michael Freund,2018-10-09
Excerpt from On the Complexity of Four Polyhedral Set
Containment Problems A nonempty closed convex polyhedron X
can be represented either in the form X where (a, b) are given, in
which case X is called an H - cell (h for halfspaces), or in the form
X where (u, v) are given, in which case X is called a w - cell (w for
weighting of points). The computational complexity of many
problems related to polyhedra depend on the polyhedral
representation as an H-cell or a W-cell. For example, consider a
linear program, which can be stated as maximize ctx subject xex,
where X is a polyhedron. If X is an H - cell, this is the usual linear
program, whose solution time, while polynomial, is by no means
negligible. However, if X is represented as a W-cell, the linear
programming problem becomes trivial. As another example,
consider the problem of testing if xex for a given E, where X is a
polyhedron. If X is an H-cell, the problem is trivial, whereas if X is a
w-cell, the problem reduces to solving a linear program. About the
Publisher Forgotten Books publishes hundreds of thousands of rare
and classic books. Find more at www.forgottenbooks.com This
book is a reproduction of an important historical work. Forgotten
Books uses state-of-the-art technology to digitally reconstruct the
work, preserving the original format whilst repairing imperfections
present in the aged copy. In rare cases, an imperfection in the
original, such as a blemish or missing page, may be replicated in
our edition. We do, however, repair the vast majority of
imperfections successfully; any imperfections that remain are
intentionally left to preserve the state of such historical works.
  Computational Geometry of Positive Definite Quadratic
Forms Achill Schurmann,2009 Starting from classical arithmetical
questions on quadratic forms, this book takes the reader step by
step through the connections with lattice sphere packing and
covering problems. As a model for polyhedral reduction theories of
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positive definite quadratic forms, Minkowski's classical theory is
presented, including an application to multidimensional continued
fraction expansions. The reduction theories of Voronoi are
described in great detail, including full proofs, new views, and
generalizations that cannot be found elsewhere. Based on
Voronoi's second reduction theory, the local analysis of sphere
coverings and several of its applications are presented. These
include the classification of totally real thin number fields,
connections to the Minkowski conjecture, and the discovery of
new, sometimes surprising, properties of exceptional structures
such as the Leech lattice or the root lattices. Throughout this book,
special attention is paid to algorithms and computability, allowing
computer-assisted treatments. Although dealing with relatively
classical topics that have been worked on extensively by
numerous authors, this book is exemplary in showing how
computers may help to gain new insights.--BOOK JACKET.
  Mind-Blowing Modular Origami Byriah Loper,2016-10-11
Modular origami is the latest craze in paper folding! These three-
dimensional models are created from a number of small pieces of
paper that are easily folded and then cleverly fit together to form a
spectacular shape. They range from paper polyhedra to bristling
buckyballs that are reminiscent of sea urchins—to ornate flower-
like spheres. Each piece of paper is held by the tension of the
other papers—demonstrating the remarkable hidden properties of
paper, which is at the same time flexible but also strong! Author
Byriah Loper has been creating modular origami sculptures for just
five years, but in that time, he's pushed the upper limits of the art
form with some of the largest, most complex geometric paper
constructions ever assembled. While many geo-modular origami
artists focus on creating dense floral spheres, Byriah has
pioneered the open, linear wire frame approach, which results in a
very complex-looking model that reveals the interior of its form.
He exhibits his sculptures annually at the Origami USA convention
in New York, and was recently a featured artist at the Surface to
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Structure exhibition at the Cooper Union gallery in the East Village.
A great way to learn origami, the easy-to-follow diagrams and
step-by-step instructions in this book show you how to fold the
paper components and then assemble them to create 22
incredible models. Each model is a new challenge, and the paper
sculptures you create look fantastic on your desk or shelf!
  Polyhedral Computation David Avis,David Bremner,Antoine
Deza,
  Convex Polyhedra with Regularity Conditions and
Hilbert’s Third Problem A. R. Rajwade,2001-01-01
  Newton Polyhedra without Coordinates/Newton
Polyhedra of Ideals Boris Youssin,1990 This book creates a
commutative algebra background for explicit and canonical
resolution of singularities of algebraic varieties. The author's
construction provides a coordinate-free definition of some Newton
polyhedra related to a germ of functions or an ideal. In addition,
the construction is significant as a step toward an explicit and
canonical resolution of singularities in characteristic zero. The
book is intended for researchers in algebraic geometry and
commutative algebra.
  Polyhedron Models Magnus J. Wenninger,1971 he author
describes simply and carefully how to make models of all the
known uniform polyhedra and some of the stellated forms.
  Polyhedra Primer Peter Pearce,Susan Pearce,1978 Here is a
lucid, thoughtful guide to understanding the structure and
organization of three-dimensional space. In 250 captioned
drawings this book brilliantly communicates the beauty and
geometry of polyhedra. Beginning with polygons and tessellations,
it proceeds in a logical sequence to finite polyhedra, dual
polyhedra, space filling, and open packings. Important
considerations of symmetry, periodic and uniform patterns, and
regular and semi-regular forms are presented. Because the
understanding of polyhedra is enhanced by the manipulation of
models, a chapter of both two- and three-dimensional
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constructions is included.
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