REDUCTIVE LIE ALGEBRA

REDUCTIVE LIE ALGEBRA IS A PIVOTAL CONCEPT IN THE FIELD OF MATHEMATICS, PARTICULARLY IN THE STUDY OF ALGEBRAIC
STRUCTURES KNOWN AS LIE ALGEBRAS. THESE ALGEBRAS PLAY A CRUCIAL ROLE IN VARIOUS AREAS OF MATHEMATICS AND
THEORETICAL PHYSICS, INCLUDING REPRESENTATION THEORY, GEOMETRY, AND QUANTUM MECHANICS. THIS ARTICLE DELVES INTO
THE DEFINITION, PROPERTIES, AND SIGNIFICANCE OF REDUCTIVE LiE ALGEBRAS, EXPLORING THEIR CLASSIFICATIONS AND
APPLICATIONS. WE WILL ALSO EXAMINE HOW THESE STRUCTURES RELATE TO OTHER MATHEMATICAL CONCEPTS AND THEIR
IMPORTANCE IN MODERN THEORETICAL FRAMEWORKS. THE FOLLOWING SECTIONS WILL PROVIDE A COMPREHENSIVE OVERVIEW OF
REDUCTIVE LIE ALGEBRAS, MAKING IT EASIER TO UNDERSTAND THEIR COMPLEXITY AND UTILITY.
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INTRODUCTION TO REDUCTIVE LIE ALGEBRAS

REDUCTIVE LIE ALGEBRAS ARE A SPECIFIC TYPE OF LIE ALGEBRA THAT CAN BE CHARACTERIZED BY THEIR STRUCTURE AND
REPRESENTATION PROPERTIES. A LIE ALGEBRA IS ESSENTIALLY A VECTOR SPACE EQUIPPED WITH A BINARY OPERATION, KNOWN
AS THE LIE BRACKET, WHICH SATISFIES CERTAIN AXIOMS. REDUCTIVE LIE ALGEBRAS ARE DISTINGUISHED FROM OTHER TYPES OF
LIE ALGEBRAS PRIMARILY BY THE DIRECT SUM DECOMPOSITION OF THEIR REPRESENTATIONS. SPECIFICALLY, THEY CAN BE
DECOMPOSED INTO A SEMISIMPLE PART AND AN ABELIAN PART, INDICATING THAT THEY HAVE A WELL-DEFINED STRUCTURE THAT
IS BOTH MANAGEABLE AND RICH IN MATHEMATICAL PROPERTIES.

THE CONCEPT OF REDUCTIVE LIE ALGEBRAS FINDS ITS ROOTS IN THE WORK OF MATHEMATICIANS SUCH AS LIE CARTAN AND
W/ ILHELM KILLING, WHO EXPLORED THE REPRESENTATION THEORY AND CLASSIFICATION OF THESE ALGEBRAS. T HEIR
FOUNDATIONAL WORK HAS PAVED THE WAY FOR NUMEROUS ADVANCEMENTS IN BOTH PURE AND APPLIED MATHEMATICS.
UNDERST ANDING REDUCTIVE LIE ALGEBRAS IS ESSENTIAL FOR DELVING INTO ADVANCED TOPICS SUCH AS ALGEBRAIC GROUPS,
ALGEBRAIC GEOMETRY, AND EVEN PARTS OF THEORETICAL PHYSICS, WHERE SYMMETRIES PLAY A SIGNIFICANT ROLE.

Key CHARACTERISTICS OF REDUCTIVE LIE ALGEBRAS

REDUCTIVE LIE ALGEBRAS POSSESS SEVERAL DEFINING CHARACTERISTICS THAT SET THEM APART FROM OTHER LIE ALGEBRAS.
THESE CHARACTERISTICS INCLUDE THE FOLLOWING:

* DECOMPOSITION: A REDUCTIVE LIE ALGEBRA CAN BE EXPRESSED AS A DIRECT SUM OF ITS SEMISIMPLE AND ABELIAN
COMPONENTS. THIS DECOMPOSITION ALLOWS FOR A CLEARER UNDERSTANDING OF THE ALGEBRA’S STRUCTURE.

® REPRESENTATION THEORY: IN REPRESENTATION THEORY, REDUCTIVE LIE ALGEBRAS EXHIBIT A FINITE-DIMENSIONAL
REPRESENTATION THAT IS COMPLETELY REDUCIBLE. THIS MEANS ANY REPRESENTATION CAN BE DECOMPOSED INTO
IRREDUCIBLE REPRESENTATIONS, WHICH ARE THE BUILDING BLOCKS FOR UNDERSTANDING THESE ALGEBRAS.



o ExISTENCE OF NON-DEGENERATE INVARIANT FORMS: REDUCTIVE LIE ALGEBRAS OFTEN POSSESS NON-DEGENERATE
INVARIANT BILINEAR FORMS, WHICH FACILITATE VARIOUS CALCULATIONS AND THEORETICAL DEVELOPMENTS.

® RELATION TO ALGEBRAIC GROUPS: REDUCTIVE LIE ALGEBRAS HAVE A CLOSE RELATIONSHIP WITH ALGEBRAIC GROUPS,
SPECIFICALLY IN HOW THEY GOVERN THE LOCAL STRUCTURE OF THESE GROUPS.

THESE CHARACTERISTICS ARE FUNDAMENTAL TO UNDERSTANDING THE APPLICATIONS AND IMPLICATIONS OF REDUCTIVE LIE
ALGEBRAS IN VARIOUS MATHEMATICAL CONTEXTS.

CLASSIFICATION oF ReDUCTIVE LIE ALGEBRAS

THE CLASSIFICATION OF REDUCTIVE LIE ALGEBRAS IS A SIGNIFICANT ASPECT OF THEIR STUDY. THE PROCESS INVOLVES
CATEGORIZING THESE ALGEBRAS BASED ON THEIR PROPERTIES AND STRUCTURES. THE CLASSIFICATION CAN BE APPROACHED VIA
SEVERAL METHODS:!

SeEMISIMPLE LIE ALGEBRAS

SEMISIMPLE LIE ALGEBRAS ARE A CRUCIAL COMPONENT OF THE CLASSIFICATION OF REDUCTIVE LIE ALGEBRAS. THEY ARE
CHARACTERIZED BY HAVING NO NON-TRIVIAL SOLVABLE IDEALS AND CAN BE FURTHER CLASSIFIED INTO SIMPLE LIE ALGEBRAS AND
THEIR DIRECT SUMS. THE CLASSIFICATION OF SIMPLE LIE ALGEBRAS IS FAMOUSLY ENCAPSULATED IN THE CARTAN-KILLING
CLASSIFICATION, WHICH IDENTIFIES FOUR MAIN TYPES!:

A_N: THE SPECIAL LINEAR ALGEBRA SL(N+T1).

B_N: THE ORTHOGONAL ALGEBRA SO(2N+1).

o C_N: THE SYMPLECTIC ALGEBRA SP(2N).

D_N: THE ORTHOGONAL ALGEBRA SO(2N).

ABELIAN LIE ALGEBRAS

IN ADDITION TO SEMISIMPLE ALGEBRAS, ABELIAN LiE ALGEBRAS, WHICH CONSIST SOLELY OF ABELIAN GROUPS, PLAY A CRUCIAL
ROLE IN THE CLASSIFICATION OF REDUCTIVE LIE ALGEBRAS. THESE ALGEBRAS ARE ONE-DIMENSIONAL AND CAN BE SEEN AS THE
SIMPLEST FORM OF LIE ALGEBRAS. THEY CONTRIBUTE TO THE OVERALL STRUCTURE OF A REDUCTIVE LIE ALGEBRA BY PROVIDING
THE ABELIAN COMPONENT IN ITS DECOMPOSITION.

APPLICATIONS OF REDUCTIVE LIE ALGEBRAS

REDUCTIVE LIE ALGEBRAS HAVE A WIDE RANGE OF APPLICATIONS IN BOTH MATHEMATICS AND PHYSICS. SOME NOTABLE
APPLICATIONS INCLUDE:

® REPRESENTATION THEORY: REDUCTIVE LIE ALGEBRAS PROVIDE FOUNDATIONAL STRUCTURES FOR UNDERSTANDING



REPRESENTATIONS OF ALGEBRAIC GROUPS AND THEIR ACTIONS ON VARIOUS SPACES.

b QUANTUM MECHANICS: IN THEORETICAL PHYSICS, THE SYMMETRIES DESCRIBED BY REDUCTIVE LIE ALGEBRAS ARE
ESSENTIAL FOR FORMULATING QUANTUM THEORIES, ESPECIALLY IN THE CONTEXT OF GAUGE THEORIES.

o GEOMETRY: REDUCTIVE LIE ALGEBRAS ARE VITAL IN THE STUDY OF DIFFERENTIAL GEOMETRY, PARTICULARLY IN THE
ANALYSIS OF SYMMETRIES OF GEOMETRIC OBJECTS.

o ALGEBRAIC GEOMETRY: THESE ALGEBRAS ALSO APPEAR IN THE STUDY OF ALGEBRAIC VARIETIES, WHERE THEIR
REPRESENTATIONS CAN INFLUENCE THE PROPERTIES OF THE UNDERLYING GEOMETRIC STRUCTURES.

THROUGH THESE APPLICATIONS, REDUCTIVE LIE ALGEBRAS DEMONSTRATE THEIR IMPORTANCE ACROSS VARIOUS SCIENTIFIC
DISCIPLINES, UNDERSCORING THEIR VERSATILITY AND SIGNIFICANCE IN CONTEMPORARY RESEARCH.

CONCLUSION

REDUCTIVE LIE ALGEBRAS REPRESENT A FUNDAMENTAL AREA OF STUDY IN BOTH MATHEMATICS AND PHYSICS, CHARACTERIZED BY
THEIR RICH STRUCTURE AND DIVERSE APPLICATIONS. THEIR CLASSIFICATION INTO SEMISIMPLE AND ABELIAN COMPONENTS
PROVIDES A ROBUST FRAMEWORK FOR UNDERSTANDING THEIR PROPERTIES AND IMPLICATIONS ACROSS DIFFERENT FIELDS. THE KEY
CHARACTERISTICS, SUCH AS COMPLETE REDUCIBILITY IN REPRESENTATION THEORY AND THE EXISTENCE OF INVARIANT FORMS,
FURTHER HIGHLIGHT THEIR IMPORTANCE. AS MATHEMATICAL RESEARCH CONTINUES TO EVOLVE, THE RELEVANCE OF REDUCTIVE
LIE ALGEBRAS WILL UNDOUBTEDLY PERSIST, INSPIRING NEW THEORIES AND APPLICATIONS.

FAQ

Q: WHAT IS A REDUCTIVE LIE ALGEBRA?

A: A REDUCTIVE LIE ALGEBRA IS A TYPE OF LIE ALGEBRA THAT CAN BE EXPRESSED AS A DIRECT SUM OF SEMISIMPLE AND ABELIAN
ALGEBRAS, WITH PROPERTIES THAT FACILITATE COMPLETE REDUCIBILITY OF REPRESENTATIONS.

Q: How ARE REDUCTIVE LIE ALGEBRAS CLASSIFIED?

A: REDUCTIVE LIE ALGEBRAS ARE CLASSIFIED BASED ON THEIR SEMISIMPLE AND ABELIAN COMPONENTS, WITH SEMISIMPLE
ALGEBRAS FURTHER CLASSIFIED INTO SIMPLE ALGEBRAS ACCORDING TO THE CARTAN-KILLING CLASSIFICATION.

Q: WHAT IS THE SIGNIFICANCE OF THE REPRESENTATION THEORY OF REDUCTIVE LIE
ALGEBRAS?

A: THE REPRESENTATION THEORY OF REDUCTIVE LIE ALGEBRAS IS SIGNIFICANT BECAUSE IT ALLOWS FOR A COMPLETE
UNDERSTANDING OF HOW THESE ALGEBRAS ACT ON VECTOR SPACES, FACILITATING THE STUDY OF SYMMETRIES IN VARIOUS
MATHEMATICAL AND PHYSICAL CONTEXTS.

Q: CAN YOU PROVIDE EXAMPLES OF SEMISIMPLE LIE ALGEBRAS?

A: EXAMPLES OF SEMISIMPLE LIE ALGEBRAS INCLUDE THE SPECIAL LINEAR ALGEBRA SL(N+ 1 )/ THE ORTHOGONAL ALGEBRAS
SO(N)I AND THE SYMPLECTIC ALGEBRA SP(QN)I EACH CLASSIFIED UNDER THE CARTAN-KILLING SCHEME.



QI IN WHAT AREAS OUTSIDE OF MATHEMATICS ARE REDUCTIVE LIE ALGEBRAS APPLIED?

A: REDUCTIVE LIE ALGEBRAS ARE APPLIED IN AREAS SUCH AS QUANTUM MECHANICS, DIFFERENTIAL GEOMETRY, AND ALGEBRAIC
GEOMETRY, WHERE THEY HELP DESCRIBE SYMMETRIES AND STRUCTURAL PROPERTIES OF VARIOUS SYSTEMS.

Q: \WHAT ROLE DO INVARIANT FORMS PLAY IN REDUCTIVE LIE ALGEBRAS?

A: INVARIANT FORMS IN REDUCTIVE LIE ALGEBRAS ARE SIGNIFICANT AS THEY PROVIDE NON-DEGENERATE BILINEAR STRUCTURES
THAT FACILITATE VARIOUS CALCULATIONS AND THEORETICAL DEVELOPMENTS WITHIN THE ALGEBRA.

Q: How DO REDUCTIVE LIE ALGEBRAS RELATE TO ALGEBRAIC GROUPS?

A: REDUCTIVE LIE ALGEBRAS GOVERN THE LOCAL STRUCTURE OF ALGEBRAIC GROUPS, WHICH ARE IMPORTANT IN UNDERSTANDING
THE SYMMETRIES AND TRANSFORMATIONS OF ALGEBRAIC VARIETIES IN MATHEMATICS.

Q: ARE ALL LIE ALGEBRAS REDUCTIVE?

A: NOI NOT ALL LIE ALGEBRAS ARE REDUCTIVE. SOME LIE ALGEBRAS MAY BE SOLVABLE OR NILPOTENT, WHICH DO NOT POSSESS
THE DIRECT SUM DECOMPOSITION CHARACTERISTIC OF REDUCTIVE LIE ALGEBRAS.

Q: WHAT IS THE CONNECTION BETWEEN REDUCTIVE LIE ALGEBRAS AND SYMMETRIES IN
PHYSICS?

A: REDUCTIVE LIE ALGEBRAS DESCRIBE THE SYMMETRIES OF PHYSICAL SYSTEMS, PARTICULARLY IN QUANTUM MECHANICS AND
GAUGE THEORIES, WHERE THEY PROVIDE THE MATHEMATICAL FRAMEWORK FOR UNDERSTANDING PARTICLE INTERACTIONS AND
CONSERVATION LAWS.

QI How DOES THE STRUCTURE OF A REDUCTIVE LIE ALGEBRA INFLUENCE ITS
REPRESENTATIONS?

A: THE STRUCTURE OF A REDUCTIVE LIE ALGEBRA, CHARACTERIZED BY ITS SEMISIMPLE AND ABELIAN COMPONENTS, DIRECTLY
INFLUENCES ITS REPRESENTATIONS, ALLOWING FOR COMPLETE REDUCIBILITY AND THE DECOMPOSITION OF REPRESENTATIONS INTO
IRREDUCIBLE COMPONENTS, WHICH SIMPLIFIES ANALYSIS AND COMPUTATIONS.
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Fernando, 1983

reductive lie algebra: Symmetries, Lie Algebras and Representations Jurgen Fuchs,
Christoph Schweigert, 2003-10-07 This book gives an introduction to Lie algebras and their
representations. Lie algebras have many applications in mathematics and physics, and any physicist
or applied mathematician must nowadays be well acquainted with them.

reductive lie algebra: Representations of Real Reductive Lie Groups David A. Vogan, 1981

reductive lie algebra: Nilpotent Orbits In Semisimple Lie Algebra William.M. McGovern,
2017-10-19 Through the 1990s, a circle of ideas emerged relating three very different kinds of
objects associated to a complex semisimple Lie algebra: nilpotent orbits, representations of a Weyl
group, and primitive ideals in an enveloping algebra. The principal aim of this book is to collect
together the important results concerning the classification and properties of nilpotent orbits,
beginning from the common ground of basic structure theory. The techniques used are elementary
and in the toolkit of any graduate student interested in the harmonic analysis of representation
theory of Lie groups. The book develops the Dynkin-Konstant and Bala-Carter classifications of
complex nilpotent orbits, derives the Lusztig-Spaltenstein theory of induction of nilpotent orbits,
discusses basic topological questions, and classifies real nilpotent orbits. The classical algebras are
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ideas. This book is the product of a two-quarter course taught at the University of Washington.

reductive lie algebra: Unitary Representations of Reductive Lie Groups David A. Vogan,
1987-10-21 This book is an expanded version of the Hermann Weyl Lectures given at the Institute
for Advanced Study in January 1986. It outlines some of what is now known about irreducible unitary
representations of real reductive groups, providing fairly complete definitions and references, and
sketches (at least) of most proofs. The first half of the book is devoted to the three more or less
understood constructions of such representations: parabolic induction, complementary series, and
cohomological parabolic induction. This culminates in the description of all irreducible unitary
representation of the general linear groups. For other groups, one expects to need a new
construction, giving unipotent representations. The latter half of the book explains the evidence for
that expectation and suggests a partial definition of unipotent representations.

reductive lie algebra: Classical Lie Algebras at Infinity Ivan Penkov, Crystal Hoyt, 2022-01-05
Originating from graduate topics courses given by the first author, this book functions as a unique
text-monograph hybrid that bridges a traditional graduate course to research level representation
theory. The exposition includes an introduction to the subject, some highlights of the theory and
recent results in the field, and is therefore appropriate for advanced graduate students entering the
field as well as research mathematicians wishing to expand their knowledge. The mathematical
background required varies from chapter to chapter, but a standard course on Lie algebras and their
representations, along with some knowledge of homological algebra, is necessary. Basic algebraic
geometry and sheaf cohomology are needed for Chapter 10. Exercises of various levels of difficulty
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book is the structure and representation theory of infinite-dimensional locally reductive Lie algebras
and superalgebras. Chapters 1-6 are foundational; each of the last 4 chapters presents a
self-contained study of a specialized topic within the larger field. Lie superalgebras and flag
supermanifolds are discussed in Chapters 3, 7, and 10, and may be skipped by the reader.

reductive lie algebra: Fourier Transforms of Invariant Functions on Finite Reductive Lie
Algebras Emmanuel Letellier, 2004-11-15 The Fourier transforms of invariant functions on finite
reductive Lie algebras are due to T.A. Springer (1976) in connection with the geometry of nilpotent
orbits. In this book the author studies Fourier transforms using Deligne-Lusztig induction and the
Lie algebra version of Lusztig’s character sheaves theory. He conjectures a commutation formula
between Deligne-Lusztig induction and Fourier transforms that he proves in many cases. As an



application the computation of the values of the trigonometric sums (on reductive Lie algebras) is
shown to reduce to the computation of the generalized Green functions and to the computation of
some fourth roots of unity.

reductive lie algebra: Rational Regular Nilpotent Elements of a Reductive Lie Algebra David G.
A. Jackson, 1998

reductive lie algebra: Classification of All Simple Graded Lie Algebras Whose Lie Algebra is
Reductive Manfred Scheunert, Werner Nahm, Vladimir Rittenberg, 1976

reductive lie algebra: An Introduction to Homological Algebra Charles A. Weibel, 1995-10-27
The landscape of homological algebra has evolved over the last half-century into a fundamental tool
for the working mathematician. This book provides a unified account of homological algebra as it
exists today. The historical connection with topology, regular local rings, and semi-simple Lie
algebras are also described. This book is suitable for second or third year graduate students. The
first half of the book takes as its subject the canonical topics in homological algebra: derived
functors, Tor and Ext, projective dimensions and spectral sequences. Homology of group and Lie
algebras illustrate these topics. Intermingled are less canonical topics, such as the derived inverse
limit functor lim1, local cohomology, Galois cohomology, and affine Lie algebras. The last part of the
book covers less traditional topics that are a vital part of the modern homological toolkit: simplicial
methods, Hochschild and cyclic homology, derived categories and total derived functors. By making
these tools more accessible, the book helps to break down the technological barrier between experts
and casual users of homological algebra.

reductive lie algebra: Finite Dimensional Algebras and Quantum Groups Bangming Deng,
2008 The interplay between finite dimensional algebras and Lie theory dates back many years. In
more recent times, these interrelations have become even more strikingly apparent. This text
combines, for the first time in book form, the theories of finite dimensional algebras and quantum
groups. More precisely, it investigates the Ringel-Hall algebra realization for the positive part of a
quantum enveloping algebra associated with a symmetrizable Cartan matrix and it looks closely at
the Beilinson-Lusztig-MacPherson realization for the entire quantum $\mathfrak{gl} n$. The book
begins with the two realizations of generalized Cartan matrices, namely, the graph realization and
the root datum realization. From there, it develops the representation theory of quivers with
automorphisms and the theory of quantum enveloping algebras associated with Kac-Moody Lie
algebras. These two independent theories eventually meet in Part 4, under the umbrella of
Ringel-Hall algebras. Cartan matrices can also be used to define an important class of
groups--Coxeter groups--and their associated Hecke algebras. Hecke algebras associated with
symmetric groups give rise to an interesting class of quasi-hereditary algebras, the quantum Schur
algebras. The structure of these finite dimensional algebras is used in Part 5 to build the entire
quantum $\mathfrak{gl} n$ through a completion process of a limit algebra (the
Beilinson-Lusztig-MacPherson algebra). The book is suitable for advanced graduate students. Each
chapter concludes with a series of exercises, ranging from the routine to sketches of proofs of recent
results from the current literature.--Publisher's website.

reductive lie algebra: Representation Theory and Mathematical Physics Jeffrey Adams, Bong
Lian, Siddhartha Sahi, 2011-11-07 This volume contains the proceedings of the conference on
Representation Theory and Mathematical Physics, in honor of Gregg Zuckerman's 60th birthday,
held October 24-27, 2009, at Yale University. Lie groups and their representations play a
fundamental role in mathematics, in particular because of connections to geometry, topology,
number theory, physics, combinatorics, and many other areas. Representation theory is one of the
cornerstones of the Langlands program in number theory, dating to the 1970s. Zuckerman's work on
derived functors, the translation principle, and coherent continuation lie at the heart of the modern
theory of representations of Lie groups. One of the major unsolved problems in representation
theory is that of the unitary dual. The fact that there is, in principle, a finite algorithm for computing
the unitary dual relies heavily on Zuckerman's work. In recent years there has been a fruitful
interplay between mathematics and physics, in geometric representation theory, string theory, and



other areas. New developments on chiral algebras, representation theory of affine Kac-Moody
algebras, and the geometric Langlands correspondence are some of the focal points of this volume.
Recent developments in the geometric Langlands program point to exciting connections between
certain automorphic representations and dual fibrations in geometric mirror symmetry.

reductive lie algebra: The Regulators of Beilinson and Borel José Ignacio Burgos Gil, 2002
This book contains a complete proof of the fact that Borel's regulator map is twice Beilinson's
regulator map. The strategy of the proof follows the argument sketched in Beilinson's original paper
and relies on very similar descriptions of the Chern-Weil morphisms and the van Est isomorphism.
The book has two different parts. The first one reviews the material from algebraic topology and Lie
group theory needed for the comparison theorem. Topics such as simplicial objects, Hopfalgebras,
characteristic classes, the Weil algebra, Bott's Periodicity theorem, Lie algebra cohomology,
continuous group cohomology and the van Est Theorem are discussed. The second part contains the
comparison theorem and the specific material needed in its proof, such as explicit descriptions of
theChern-Weil morphism and the van Est isomorphisms, a discussion about small cosimplicial
algebras, and a comparison of different definitions of Borel's regulator.

reductive lie algebra: Dirac Operators in Representation Theory Jing-Song Huang, Pavle
Pandzic, 2007-05-27 This monograph presents a comprehensive treatment of important new ideas on
Dirac operators and Dirac cohomology. Dirac operators are widely used in physics, differential
geometry, and group-theoretic settings (particularly, the geometric construction of discrete series
representations). The related concept of Dirac cohomology, which is defined using Dirac operators,
is a far-reaching generalization that connects index theory in differential geometry to representation
theory. Using Dirac operators as a unifying theme, the authors demonstrate how some of the most
important results in representation theory fit together when viewed from this perspective. An
excellent contribution to the mathematical literature of representation theory, this self-contained
exposition offers a systematic examination and panoramic view of the subject. The material will be of
interest to researchers and graduate students in representation theory, differential geometry, and
physics.

reductive lie algebra: Encyclopaedia of Mathematics Michiel Hazewinkel, 2013-12-01 This
ENCYCLOPAEDIA OF MATHEMATICS aims to be a reference work for all parts of mathe matics. It
is a translation with updates and editorial comments of the Soviet Mathematical Encyclopaedia
published by 'Soviet Encyclopaedia Publishing House' in five volumes in 1977-1985. The annotated
translation consists of ten volumes including a special index volume. There are three kinds of
articles in this ENCYCLOPAEDIA. First of all there are survey-type articles dealing with the various
main directions in mathematics (where a rather fine subdivi sion has been used). The main
requirement for these articles has been that they should give a reasonably complete up-to-date
account of the current state of affairs in these areas and that they should be maximally accessible.
On the whole, these articles should be understandable to mathematics students in their first
specialization years, to graduates from other mathematical areas and, depending on the specific
subject, to specialists in other domains of science, en gineers and teachers of mathematics. These
articles treat their material at a fairly general level and aim to give an idea of the kind of problems,
techniques and concepts involved in the area in question. They also contain background and
motivation rather than precise statements of precise theorems with detailed definitions and
technical details on how to carry out proofs and constructions. The second kind of article, of medium
length, contains more detailed concrete problems, results and techniques.

reductive lie algebra: Poisson Geometry, Deformation Quantisation and Group Representations
Simone Gutt, John Rawnsley, Daniel Sternheimer, 2005-06-21 An accessible introduction to Poisson
geometry suitable for graduate students.

reductive lie algebra: Algebra and Analysis M. M. Arslanov, A. N. Parshin, I. R. Shafarevich,
2016-11-21 No detailed description available for Algebra and Analysis.

reductive lie algebra: Kahler Spaces, Nilpotent Orbits, and Singular Reduction Johannes
Huebschmann, 2004 For a stratified symplectic space, a suitable concept of stratified Kahler



polarization encapsulates Kahler polarizations on the strata and the behaviour of the polarizations
across the strata and leads to the notion of stratified Kahler space which establishes an intimate
relationship between nilpotent orbits, singular reduction, invariant theory, reductive dual pairs,
Jordan triple systems, symmetric domains, and pre-homogeneous spaces: The closure of a
holomorphic nilpotent orbit or, equivalently, the closure of the stratum of the associated
pre-homogeneous space of parabolic type carries a (positive) normal Kahler structure. In the world
of singular Poisson geometry, the closures of principal holomorphic nilpotent orbits, positive definite
hermitian JTS's, and certain pre-homogeneous spaces appear as different incarnations of the same
structure. The closure of the principal holomorphic nilpotent orbit arises from a semisimple
holomorphic orbit by contraction. Symplectic reduction carries a positive Kahler manifold to a
positive normal Kahler space in such a way that the sheaf of germs of polarized functions coincides
with the ordinary sheaf of germs of holomorphic functions. Symplectic reduction establishes a close
relationship between singular reduced spaces and nilpotent orbits of the dual groups.
Projectivization of holomorphic nilpotent orbits yields exotic (positive) stratified Kahler structures on
complex projective spaces and on certain complex projective varieties including complex projective
quadrics. The space of (in general twisted) representations of the fundamental group of a closed
surface in a compact Lie group or, equivalently, a moduli space of central Yang-Mills connections on
a principal bundle over a surface, inherits a (positive) normal (stratified) Kahler structure. Physical
examples are provided by certain reduced spaces arising from angular momentum zero.
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