commutative algebra with a view toward
algebraic geometry

commutative algebra with a view toward algebraic geometry serves as a foundational pillar in
understanding modern mathematics, particularly in the realm of algebraic geometry. This intricate
field explores the relationships between algebraic structures and geometric objects. By delving into
commutative algebra, mathematicians can unravel the properties of rings, ideals, and varieties,
ultimately applying these concepts to solve geometric problems. This article will explore key concepts
in commutative algebra, their applications to algebraic geometry, and the interplay between these
two rich areas of study. We will also investigate important tools such as schemes, sheaves, and
cohomology, which form the backbone of algebraic geometry.
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Introduction to Commutative Algebra

Commutative algebra is the branch of algebra that studies commutative rings, their ideals, and
modules over these rings. This area of mathematics provides the theoretical underpinning for
algebraic geometry. The central objects of study in commutative algebra are rings, which are
algebraic structures consisting of a set equipped with two binary operations satisfying certain axioms.
Understanding these rings allows mathematicians to analyze the solutions to polynomial equations
and their geometric interpretations. Key concepts include prime ideals, maximal ideals, and
Noetherian rings, each playing a vital role in the structure of algebraic varieties.

Rings and Ideals

In commutative algebra, a ring is defined as a set equipped with two operations: addition and
multiplication, where the multiplication is commutative. An ideal is a subset of a ring that absorbs
multiplication by elements of the ring and is closed under addition. The study of ideals leads to



important results such as the Nullstellensatz, which connects algebraic sets and ideals in polynomial
rings.

Noetherian Rings

Noetherian rings are a critical concept in commutative algebra, named after mathematician Emmy
Noether. A ring is Noetherian if every ascending chain of ideals stabilizes, meaning there are no
infinitely increasing sequences of ideals. This property is significant because it ensures that every
ideal is finitely generated, facilitating easier manipulation and understanding. The concept of
Noetherian rings is fundamental in both commutative algebra and algebraic geometry, as many
geometric objects can be described using Noetherian rings.

Key Concepts in Commutative Algebra

To understand the relationship between commutative algebra and algebraic geometry, one must
grasp several key concepts within commutative algebra that directly influence geometric
interpretations.

Prime and Maximal Ideals

Prime ideals are integral to the structure of commutative rings, serving as the building blocks for
algebraic varieties. An ideal \( P\) inaring \( R\) is prime if whenever \( ab \in P\), then either \( a \in
P\) or \( b\in P\). Maximal ideals are a special case of prime ideals, being ideals that cannot be
contained in any larger proper ideal. The relationship between these ideals and algebraic sets is
profound, as the points of an algebraic variety correspond to the maximal ideals of its coordinate ring.

Local Rings

Local rings focus on the behavior of functions near a particular point on a variety. A local ring has a
unique maximal ideal, allowing for a localized analysis of algebraic structures. This concept is
particularly useful in algebraic geometry, where one often studies properties of varieties in a
neighborhood of a point.

Algebraic Geometry Fundamentals

Algebraic geometry studies the solutions of systems of polynomial equations and their geometric
properties. By employing concepts from commutative algebra, algebraic geometers can classify and
analyze geometric objects, such as curves, surfaces, and higher-dimensional varieties.



Affine and Projective Varieties

Affine varieties are defined as the zero sets of polynomials in an affine space. They are crucial for
understanding more complex geometric structures. Projective varieties, on the other hand, arise from
considering points in projective space, incorporating the notion of points at infinity. The transition
from affine to projective geometry helps in resolving certain singularities and understanding the
global properties of varieties.

Geometric Properties of Varieties

Algebraic geometry also delves into the properties of varieties, such as dimension, smoothness, and
singularity. The dimension of a variety corresponds to the number of independent parameters needed
to describe it. Smooth varieties have no singular points, while singular varieties may exhibit points
where local properties fail to behave nicely. These characteristics influence the study of morphisms
and maps between varieties.

The Relationship Between Commutative Algebra and
Algebraic Geometry

The interplay between commutative algebra and algebraic geometry is a central theme in modern
mathematics. Algebraic varieties can be understood through their coordinate rings, which are
commutative rings of polynomial functions defined on these varieties. This relationship allows for the
translation of geometric questions into algebraic terms and vice versa.

Correspondence Between ldeals and Varieties

The correspondence between ideals in a ring and algebraic varieties is encapsulated in the Hilbert
Nullstellensatz, which establishes a bridge between algebraic properties and geometric structures.
This theorem asserts that for every ideal in a polynomial ring, there exists a corresponding algebraic
set, allowing mathematicians to study the structure of varieties through their defining ideals.

Important Tools in Algebraic Geometry

Several tools and concepts enhance the understanding of the relationship between commutative
algebra and algebraic geometry, providing deeper insights into their interactions.



Schemes

Schemes generalize the notion of algebraic varieties and allow for a more flexible approach to
studying solutions of polynomial equations. They incorporate both algebraic and topological
perspectives, enabling mathematicians to work with a broader class of geometric objects. The notion
of a scheme provides a robust framework for discussing concepts like morphisms and sheaves, which
are essential for understanding the structure of varieties.

Sheaves and Cohomology

Sheaves are mathematical tools that allow for the systematic study of local data attached to the open
sets of a topological space. Cohomology, in turn, provides a way to compute global properties from
local data, offering insights into the structure of geometric objects. Together, sheaves and
cohomology create a powerful toolkit for investigating the interplay between algebra and geometry.

Applications of Commutative Algebra in Algebraic
Geometry

The applications of commutative algebra to algebraic geometry are vast and varied, influencing
several areas of mathematics, including number theory, topology, and mathematical physics.

Solving Polynomial Equations

One of the primary applications of commutative algebra is in solving systems of polynomial equations.
Techniques developed in this field enable mathematicians to find solutions to complex equations,
revealing the underlying geometric structures associated with these solutions.

Intersection Theory

Intersection theory studies the intersection of algebraic varieties, providing tools to compute
dimensions and properties of the resulting subvarieties. Commutative algebra facilitates the
understanding of intersections through the lens of ideals and their corresponding varieties, allowing
for the analysis of geometric configurations.

Conclusion

Commutative algebra with a view toward algebraic geometry is a rich and intricate field that bridges



the gap between algebra and geometry. By exploring the foundational concepts of commutative
algebra, such as rings, ideals, and Noetherian properties, mathematicians can gain profound insights
into the nature of algebraic varieties. The relationship between these two areas is further
strengthened by the development of schemes, sheaves, and cohomology, which serve as essential
tools for contemporary research. Understanding this interplay not only enhances the study of
mathematics but also opens pathways for applications in diverse scientific fields.

Q: What is commutative algebra?

A: Commutative algebra is the branch of mathematics that studies commutative rings, their ideals,
and modules over these rings. It focuses on understanding the algebraic properties of these
structures and their applications in various mathematical fields, particularly algebraic geometry.

Q: How does commutative algebra relate to algebraic
geometry?

A: Commutative algebra provides the algebraic foundation for algebraic geometry. The coordinate
rings of algebraic varieties are commutative rings, and studying these rings allows mathematicians to
analyze the geometric properties of the corresponding varieties.

Q: What are prime ideals and why are they important?

A: Prime ideals are integral to the structure of commutative rings, serving as the building blocks for
algebraic varieties. They play a crucial role in defining the properties of varieties and in the
correspondence between algebraic sets and ideals in polynomial rings.

Q: What is the Nullstellensatz?

A: The Nullstellensatz is a fundamental theorem in commutative algebra that establishes a
correspondence between ideals in a polynomial ring and algebraic sets. It asserts that for every ideal,
there exists a unique algebraic set, linking algebraic properties with geometric interpretations.

Q: What are schemes in algebraic geometry?

A: Schemes are a generalization of algebraic varieties that incorporate both algebraic and topological
perspectives. They provide a framework for studying varieties in greater generality and allow for the
exploration of more complex geometric objects.

Q: Why are Noetherian rings significant?

A: Noetherian rings are significant because they guarantee that every ideal is finitely generated,
simplifying many problems in commutative algebra and algebraic geometry. This property is essential
for ensuring that certain important theorems and techniques can be applied effectively.



Q: How do sheaves contribute to algebraic geometry?

A: Sheaves provide a way to systematically study local data attached to open sets in a topological
space. They are crucial for understanding the global properties of algebraic varieties and play a
significant role in cohomology, which helps in the analysis of geometric structures.

Q: What is intersection theory?

A: Intersection theory studies the intersections of algebraic varieties, providing tools to compute
dimensions and properties of the resulting subvarieties. It employs concepts from commutative
algebra to analyze how varieties intersect and the implications of these intersections.

Q: What role does cohomology play in algebraic geometry?

A: Cohomology is a mathematical tool that enables the computation of global properties from local
data. In algebraic geometry, it helps in understanding the structure of varieties and their sheaves,
providing insights into their geometric and topological attributes.

Commutative Algebra With A View Toward Algebraic Geometry

Find other PDF articles:
https://ns2.kelisto.es/business-suggest-022/pdf?docid=gpA62-0585&title=ohio-business-broker.pdf

commutative algebra with a view toward algebraic geometry: Commutative Algebra David
Eisenbud, 1995-03-30 This is a comprehensive review of commutative algebra, from localization and
primary decomposition through dimension theory, homological methods, free resolutions and
duality, emphasizing the origins of the ideas and their connections with other parts of mathematics.
The book gives a concise treatment of Grobner basis theory and the constructive methods in
commutative algebra and algebraic geometry that flow from it. Many exercises included.

commutative algebra with a view toward algebraic geometry: Commutatve Alghbra With
A View Toward Alg David Eisenbud, 1995 Commutative Algebra is best understood with knowledge
of the geometric ideas that have played a great role in its formation, in short, with a view towards
algebraic geometry. The author presents a comprehensive view of commutative algebra, from basics,
such as localization and primary decomposition, through dimension theory, differentials,
homological methods, free resolutions and duality, emphasizing the origins of the ideas and their
connections with other parts of mathematics. Many exercises illustrate and sharpen the theory and
extended exercises give the reader an active part in complementing the material presented in the
text. One novel feature is a chapter devoted to a quick but thorough treatment of Grobner basis
theory and the constructive methods in commutative algebra and algebraic geometry that flow from
it. Applications of the theory and even suggestions for computer algebra projects are included. This
book will appeal to readers from beginners to advanced students of commutative algebra or
algebraic geometry. To help beginners, the essential ideals from algebraic geometry are treated
from scratch. Appendices on homological algebra, multilinear algebra and several other useful topics
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help to make the book relatively self- contained. Novel results and presentations are scattered
throughout the text.

commutative algebra with a view toward algebraic geometry: Commutative Algebra with a
View Toward Algebraic Geometry David Eisenbud, 1995

commutative algebra with a view toward algebraic geometry: Algebraic Geometry and
Commutative Algebra Siegfried Bosch, 2022-04-22 Algebraic Geometry is a fascinating branch of
Mathematics that combines methods from both Algebra and Geometry. It transcends the limited
scope of pure Algebra by means of geometric construction principles. Putting forward this idea,
Grothendieck revolutionized Algebraic Geometry in the late 1950s by inventing schemes. Schemes
now also play an important role in Algebraic Number Theory, a field that used to be far away from
Geometry. The new point of view paved the way for spectacular progress, such as the proof of
Fermat's Last Theorem by Wiles and Taylor. This book explains the scheme-theoretic approach to
Algebraic Geometry for non-experts, while more advanced readers can use it to broaden their view
on the subject. A separate part presents the necessary prerequisites from Commutative Algebra,
thereby providing an accessible and self-contained introduction to advanced Algebraic Geometry.
Every chapter of the book is preceded by a motivating introduction with an informal discussion of its
contents and background. Typical examples, and an abundance of exercises illustrate each section.
Therefore the book is an excellent companion for self-studying or for complementing skills that have
already been acquired. It can just as well serve as a convenient source for (reading) course material
and, in any case, as supplementary literature. The present edition is a critical revision of the earlier
text.

commutative algebra with a view toward algebraic geometry: The Geometry of Syzygies
David Eisenbud, 2008-11-01 First textbook-level account of basic examples and techniques in this
area. Suitable for self-study by a reader who knows a little commutative algebra and algebraic
geometry already. David Eisenbud is a well-known mathematician and current president of the
American Mathematical Society, as well as a successful Springer author.

commutative algebra with a view toward algebraic geometry: The Geometry of Syzygies
David Eisenbud, 2005 First textbook-level account of basic examples and techniques in this area.
Suitable for self-study by a reader who knows a little commutative algebra and algebraic geometry
already. David Eisenbud is a well-known mathematician and current president of the American
Mathematical Society, as well as a successful Springer author.

commutative algebra with a view toward algebraic geometry: Rational Homotopy Theory
Yves Felix, Stephen Halperin, J.-C. Thomas, 2012-12-06 as well as by the list of open problems in the
final section of this monograph. The computational power of rational homotopy theory is due to the
discovery by Quillen [135] and by Sullivan [144] of an explicit algebraic formulation. In each case
the rational homotopy type of a topological space is the same as the isomorphism class of its
algebraic model and the rational homotopy type of a continuous map is the same as the algebraic
homotopy class of the correspond ing morphism between models. These models make the rational
homology and homotopy of a space transparent. They also (in principle, always, and in prac tice,
sometimes) enable the calculation of other homotopy invariants such as the cup product in
cohomology, the Whitehead product in homotopy and rational Lusternik-Schnirelmann category. In
its initial phase research in rational homotopy theory focused on the identi of these models. These
included fication of rational homotopy invariants in terms the homotopy Lie algebra (the translation
of the Whitehead product to the homo topy groups of the loop space OX under the isomorphism
11'+1 (X) ~ 11.(OX», LS category and cone length. Since then, however, work has concentrated on
the properties of these in variants, and has uncovered some truly remarkable, and previously
unsuspected phenomena. For example ¢ If X is an n-dimensional simply connected finite CW
complex, then either its rational homotopy groups vanish in degrees 2': 2n, or else they grow
exponentially.

commutative algebra with a view toward algebraic geometry: Moduli of Curves Joe
Harris, Ian Morrison, 2006-04-06 The aim of this book is to provide a guide to a rich and fascinating



subject: algebraic curves, and how they vary in families. The revolution that the field of algebraic
geometry has undergone with the introduction of schemes, together with new ideas, techniques and
viewpoints introduced by Mumford and others, have made it possible for us to understand the
behavior of curves in ways that simply were not possible a half-century ago. This in turn has led,
over the last few decades, to a burst of activity in the area, resolving longstanding problems and
generating new and unforeseen results and questions. We hope to acquaint you both with these
results and with the ideas that have made them possible. The book isn’t intended to be a definitive
reference: the subject is developing too rapidly for that to be a feasible goal, even if we had the
expertise necessary for the task. Our preference has been to focus on examples and applications
rather than on foundations. When discussing techniqueswe’ve chosen to sacrifice proofs of some,
even basic,results—particularly where we can provide a good reference— in order to show how the
methods are used to study moduli of curves. Likewise, we often prove results in special cases which
we feel bring out the important ideas with a minimum of technical complication.

commutative algebra with a view toward algebraic geometry: An Introduction to Analysis
Arlen Brown, Carl Pearcy, 2012-12-06 As its title indicates, this book is intended to serve as a
textbook for an introductory course in mathematical analysis. In preliminary form the book has been
used in this way at the University of Michigan, Indiana University, and Texas A&M University, and
has proved serviceable. In addition to its primary purpose as a textbook for a formal course,
however, it is the authors' hope that this book will also prove of value to readers interested in
studying mathematical analysis on their own. Indeed, we believe the wealth and variety of examples
and exercises will be especially conducive to this end. A word on prerequisites. With what
mathematical background might a prospective reader hope to profit from the study of this book? Our
con scious intent in writing it was to address the needs of a beginning graduate student in
mathematics, or, to put matters slightly differently, a student who has completed an undergraduate
program with a mathematics ma jor. On the other hand, the book is very largely self-contained and
should therefore be accessible to a lower classman whose interest in mathematical analysis has
already been awakened.

commutative algebra with a view toward algebraic geometry: Introduction to the Theory
of Schemes Yuri I. Manin, 2018-05-15 This English edition of Yuri I. Manin's well-received lecture
notes provides a concise but extremely lucid exposition of the basics of algebraic geometry and sheaf
theory. The lectures were originally held in Moscow in the late 1960s, and the corresponding
preprints were widely circulated among Russian mathematicians. This book will be of interest to
students majoring in algebraic geometry and theoretical physics (high energy physics, solid body,
astrophysics) as well as to researchers and scholars in these areas. This is an excellent introduction
to the basics of Grothendieck's theory of schemes; the very best first reading about the subject that I
am aware of. I would heartily recommend every grad student who wants to study algebraic geometry
to read it prior to reading more advanced textbooks.- Alexander Beilinson

commutative algebra with a view toward algebraic geometry: Sum of Squares: Theory
and Applications Pablo A. Parrilo, Rekha R. Thomas, 2020 This volume is based on lectures
delivered at the 2019 AMS Short Course “Sum of Squares: Theory and Applications”, held January
14-15, 2019, in Baltimore, Maryland. This book provides a concise state-of-the-art overview of the
theory and applications of polynomials that are sums of squares. This is an exciting and timely topic,
with rich connections to many areas of mathematics, including polynomial and semidefinite
optimization, real and convex algebraic geometry, and theoretical computer science. The six
chapters introduce and survey recent developments in this area; specific topics include the algebraic
and geometric aspects of sums of squares and spectrahedra, lifted representations of convex sets,
and the algorithmic and computational implications of viewing sums of squares as a meta algorithm.
The book also showcases practical applications of the techniques across a variety of areas, including
control theory, statistics, finance and machine learning.

commutative algebra with a view toward algebraic geometry: Topics in Banach Space
Theory Fernando Albiac, Nigel J. Kalton, 2006-01-04 This book emphasizes the isomorphic theory of




Banach spaces and techniques using the unifying viewpoint of basic sequences. Its aim is to provide
the reader with the necessary technical tools and background to reach the frontiers of research
without the introduction of too many extraneous concepts. Detailed and accessible proofs are
included, as are a variety of exercises and problems.

commutative algebra with a view toward algebraic geometry: Optima and Equilibria
Jean-Pierre Aubin, 2013-03-09 Progress in the theory of economic equilibria and in game theory has
proceeded hand in hand with that of the mathematical tools used in the field, namely nonlinear
analysis and, in particular, convex analysis. Jean-Pierre Aubin, one of the leading specialists in
nonlinear analysis and its application to economics, has written a rigorous and concise - yet still
elementary and self-contained - textbook providing the mathematical tools needed to study optima
and equilibria, as solutions to problems, arising in economics, management sciences, operations
research, cooperative and non-cooperative games, fuzzy games etc. It begins with the foundations of
optimization theory, and mathematical programming, and in particular convex and nonsmooth
analysis. Nonlinear analysis is then presented, first game-theoretically, then in the framework of set
valued analysis. These results are then applied to the main classes of economic equilibria. The book
contains numerous exercises and problems: the latter allow the reader to venture into areas of
nonlinear analysis that lie beyond the scope of the book and of most graduate courses.

commutative algebra with a view toward algebraic geometry: Foundations of
Differentiable Manifolds and Lie Groups Frank W. Warner, 1983-10-10 Foundations of
Differentiable Manifolds and Lie Groups gives a clear, detailed, and careful development of the basic
facts on manifold theory and Lie Groups. It includes differentiable manifolds, tensors and
differentiable forms. Lie groups and homogenous spaces, integration on manifolds, and in addition
provides a proof of the de Rham theorem via sheaf cohomology theory, and develops the local theory
of elliptic operators culminating in a proof of the Hodge theorem. Those interested in any of the
diverse areas of mathematics requiring the notion of a differentiable manifold will find this
beginning graduate-level text extremely useful.

commutative algebra with a view toward algebraic geometry: Integration and
Probability Paul Malliavin, 2012-12-06 It is a distinct pleasure to have the opportunity to introduce
Professor Malliavin's book to the English-speaking mathematical world. In recent years there has
been a noticeable retreat from the level of ab straction at which graduate-level courses in analysis
were previously taught in the United States and elsewhere. In contrast to the practices used in the
1950s and 1960s, when great emphasis was placed on the most general context for integration and
operator theory, we have recently witnessed an increased emphasis on detailed discussion of
integration over Euclidean space and related problems in probability theory, harmonic analysis, and
partial differential equations. Professor Malliavin is uniquely qualified to introduce the student to
anal ysis with the proper mix of abstract theories and concrete problems. His mathematical career
includes many notable contributions to harmonic anal ysis, complex analysis, and related problems
in probability theory and par tial differential equations. Rather than developed as a thing-in-itself,
the abstract approach serves as a context into which special models can be couched. For example,
the general theory of integration is developed at an abstract level, and only then specialized to
discuss the Lebesgue measure and integral on the real line. Another important area is the entire
theory of probability, where we prefer to have the abstract model in mind, with no other
specialization than total unit mass. Generally, we learn to work at an abstract level so that we can
specialize when appropriate.

commutative algebra with a view toward algebraic geometry: CRC Concise Encyclopedia
of Mathematics Eric W. Weisstein, 2002-12-12 Upon publication, the first edition of the CRC
Concise Encyclopedia of Mathematics received overwhelming accolades for its unparalleled scope,
readability, and utility. It soon took its place among the top selling books in the history of Chapman
& Hall/CRC, and its popularity continues unabated. Yet also unabated has been the d

commutative algebra with a view toward algebraic geometry: Riemannian Manifolds John
M. Lee, 2006-04-06 This book is designed as a textbook for a one-quarter or one-semester graduate



course on Riemannian geometry, for students who are familiar with topological and differentiable
manifolds. It focuses on developing an intimate acquaintance with the geometric meaning of
curvature. In so doing, it introduces and demonstrates the uses of all the main technical tools
needed for a careful study of Riemannian manifolds. The author has selected a set of topics that can
reasonably be covered in ten to fifteen weeks, instead of making any attempt to provide an
encyclopedic treatment of the subject. The book begins with a careful treatment of the machinery of
metrics, connections, and geodesics,without which one cannot claim to be doing Riemannian
geometry. It then introduces the Riemann curvature tensor, and quickly moves on to submanifold
theory in order to give the curvature tensor a concrete quantitative interpretation. From then on, all
efforts are bent toward proving the four most fundamental theorems relating curvature and
topology: the Gauss-Bonnet theorem (expressing the total curvature of a surface in term so fits
topological type), the Cartan-Hadamard theorem (restricting the topology of manifolds of
nonpositive curvature), Bonnet’s theorem (giving analogous restrictions on manifolds of strictly
positive curvature), and a special case of the Cartan-Ambrose-Hicks theorem (characterizing
manifolds of constant curvature). Many other results and techniques might reasonably claim a place
in an introductory Riemannian geometry course, but could not be included due to time constraints.

commutative algebra with a view toward algebraic geometry: Lectures on the Hyperreals
Robert Goldblatt, 2012-12-06 There are good reasons to believe that nonstandard analysis, in some
ver sion or other, will be the analysis of the future. KURT GODEL This book is a compilation and
development of lecture notes written for a course on nonstandard analysis that I have now taught
several times. Students taking the course have typically received previous introductions to standard
real analysis and abstract algebra, but few have studied formal logic. Most of the notes have been
used several times in class and revised in the light of that experience. The earlier chapters could be
used as the basis of a course at the upper undergraduate level, but the work as a whole, including
the later applications, may be more suited to a beginning graduate course. This prefacedescribes my
motivationsand objectives in writingthe book. For the most part, these remarks are addressed to the
potential instructor. Mathematical understanding develops by a mysterious interplay between
intuitive insight and symbolic manipulation. Nonstandard analysis requires an enhanced sensitivity
to the particular symbolic form that is used to ex press our intuitions, and so the subject poses some
unique and challenging pedagogical issues. The most fundamental ofthese is how to turn the trans
fer principle into a working tool of mathematical practice. I have found it vi Preface unproductive to
try to give a proof of this principle by introducing the formal Tarskian semantics for first-order
languages and working through the proofofLos's theorem.

commutative algebra with a view toward algebraic geometry: The Arithmetic of Hyperbolic
3-Manifolds Colin Maclachlan, Alan W. Reid, 2013-04-17 For the past 25 years, the Geometrization
Program of Thurston has been a driving force for research in 3-manifold topology. This has inspired
a surge of activity investigating hyperbolic 3-manifolds (and Kleinian groups), as these manifolds
form the largest and least well- understood class of compact 3-manifolds. Familiar and new tools
from diverse areas of mathematics have been utilized in these investigations, from topology,
geometry, analysis, group theory, and from the point of view of this book, algebra and number
theory. This book is aimed at readers already familiar with the basics of hyperbolic 3-manifolds or
Kleinian groups, and it is intended to introduce them to the interesting connections with number
theory and the tools that will be required to pursue them. While there are a number of texts which
cover the topological, geometric and analytical aspects of hyperbolic 3-manifolds, this book is unique
in that it deals exclusively with the arithmetic aspects, which are not covered in other texts. Colin
Maclachlan is a Reader in the Department of Mathematical Sciences at the University of Aberdeen in
Scotland where he has served since 1968. He is a former President of the Edinburgh Mathematical
Society. Alan Reid is a Professor in the Department of Mathematics at The University of Texas at
Austin. He is a former Royal Society University Research Fellow, Alfred P. Sloan Fellow and winner
of the Sir Edmund Whittaker Prize from The Edinburgh Mathematical Society. Both authors have
published extensively in the general area of discrete groups, hyperbolic manifolds and



low-dimensional topology.

commutative algebra with a view toward algebraic geometry: The Structure of Intelligence
Ben Goertzel, 2013-03-07 0. 0 Psychology versus Complex Systems Science Over the last century,
psychology has become much less of an art and much more of a science. Philosophical speculation is
out; data collection is in. In many ways this has been a very positive trend. Cognitive science
(Mandler, 1985) has given us scientific analyses of a variety of intelligent behaviors: short-term
memory, language processing, vision processing, etc. And thanks to molecular psychology (Franklin,
1985), we now have a rudimentary understanding of the chemical processes underlying personality
and mental illness. However, there is a growing feeling-particularly among non-psychologists (see e.
g. Sommerhoff, 1990) - that, with the new emphasis on data collection, something important has
been lost. Very little attention is paid to the question of how it all fits together. The early
psychologists, and the classical philosophers of mind, were concerned with the general nature of
mentality as much as with the mechanisms underlying specific phenomena. But the new, scientific
psychology has made disappointingly little progress toward the resolution of these more general
questions. One way to deal with this complaint is to dismiss the questions themselves. After all, one
might argue, a scientific psychology cannot be expected to deal with fuzzy philosophical questions
that probably have little empirical signifi cance. It is interesting that behaviorists and cognitive
scientists tend to be in agreement regarding the question of the overall structure of the mind.
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