algebra research

algebra research is a vital area of study that extends beyond simple equations and functions. It encompasses
a broad spectrum of topics, including theoretical frameworks, applications in various fields, and evolving
methodologies. This article delves into the significance of algebra research, its historical progression, and its
practical implications in contemporary mathematics and related disciplines. We will explore key areas of
algebra research, such as abstract algebra, algebraic geometry, and computational algebra, providing insights
into their relevance and applications. Additionally, we will discuss future trends and the challenges
researchers face in this dynamic field.
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Historical Background of Algebra Research

The origins of algebra can be traced back to ancient civilizations, where early mathematicians began to
formalize the manipulation of symbols and numbers. The term "algebra” itself derives from the Arabic

word "al-jabr,” which means "completion” or "reunion.” This reflects the historical approach of solving



equations and finding unknowns. The foundational work of mathematicians such as Al-Khwarizmi in the

9th century laid the groundwork for modern algebraic principles.

Over the centuries, algebra evolved significantly, moving from basic arithmetic operations to more
complex structures. By the 19th century, mathematicians like Evariste Galois and Niels Henrik Abel
contributed groundbreaking theories that shaped the field. Their work introduced concepts such as group

theory and polynomial equations, which are fundamental to modern algebra research.

Key Areas of Algebra Research

Algebra research today encompasses various specialized fields, each contributing to the overall
understanding and application of algebraic concepts. This section explores three prominent areas: abstract

algebra, algebraic geometry, and computational algebra.

Abstract Algebra

Abstract algebra is a branch that studies algebraic structures such as groups, rings, and fields. These
structures serve as the building blocks for many mathematical theories and applications. Researchers in
abstract algebra focus on the properties and relationships of these structures, leading to significant

advancements in both pure and applied mathematics.

Key topics within abstract algebra include:

¢ Group Theory: The study of groups, which are sets equipped with a single operation that satisfies

certain axioms.

e Ring Theory: Focuses on rings, which are algebraic structures that generalize fields and include

operations of addition and multiplication.

e Field Theory: Examines fields, which are sets where addition, subtraction, multiplication, and

division are defined and behave according to certain rules.

Algebraic Geometry



Algebraic geometry combines algebra, particularly polynomial equations, with geometric concepts. This
field investigates the properties and relationships of geometric objects defined by algebraic equations. It has

applications in number theory, cryptography, and even robotics.

Key aspects of algebraic geometry include:

e Varieties: The fundamental objects of study, defined as the solution sets of polynomial equations.

¢ Singularities: Points where a mathematical object is not well-behaved, often leading to interesting

phenomena in the study of algebraic varieties.

¢ Intersection Theory: Examines how different geometric objects intersect, leading to insights about

their properties.

Computational Algebra

Computational algebra focuses on algorithms and computational methods for solving algebraic problems.
With the advent of advanced computing technologies, this area has gained prominence, allowing

researchers to tackle complex algebraic problems that were previously intractable.

Key components of computational algebra include:

¢ Symbolic Computation: Involves manipulating mathematical expressions in a symbolic form rather

than numeric.
o Algebraic Algorithms: Algorithms designed to perform operations on algebraic structures efficiently.

e Computer Algebra Systems: Software programs that facilitate symbolic computation and algebraic

problem-solving.

Applications of Algebra Research

Algebra research has far-reaching applications across various fields. Its principles are utilized in computer



science, engineering, physics, economics, and more. For instance, in computer science, algebraic structures
are fundamental in designing efficient algorithms and data structures. In engineering, algebra is essential

for control theory and signal processing.

Some notable applications include:

e Coding Theory: Algebraic methods are used to develop error-correcting codes that enhance data

transmission reliability.

o Cryptography: Algebra underpins many encryption algorithms, ensuring secure communication in

digital systems.

¢ Robotics: Algebraic techniques help in motion planning and control of robotic systems.

Challenges in Algebra Research

Despite its advancements, algebra research faces several challenges. One significant issue is the increasing
complexity of problems, requiring more sophisticated mathematical tools and methods. Additionally,
interdisciplinary collaboration is often necessary, as algebra intersects with other fields such as geometry

and number theory.

Other challenges include:

o Access to Funding: Research projects often require substantial funding, which can be difficult to

secure.

o Keeping Up with Rapid Advancements: The pace of new discoveries in algebra can be

overwhelming, necessitating continuous education and adaptation.

¢ Balancing Pure and Applied Research: Researchers must navigate the tension between advancing

theoretical knowledge and addressing practical applications.



Future Trends in Algebra Research

The future of algebra research appears promising, with several emerging trends shaping its direction. One
notable trend is the integration of machine learning and algebra, where researchers explore how algebraic
structures can enhance algorithmic learning processes. Additionally, the development of new

computational methods continues to expand the possibilities for solving complex algebraic problems.

Other trends include:

e Interdisciplinary Approaches: Collaborations across fields are becoming more common, leading to

innovative solutions and insights.

¢ Focus on Educational Methods: There is a growing emphasis on improving the teaching of algebra to

foster a deeper understanding and appreciation of the subject.

¢ Global Collaboration: Researchers are increasingly working together across borders, sharing

knowledge and resources to tackle global mathematical challenges.

Conclusion

Algebra research is a dynamic and essential field that continues to evolve and expand. From its historical
roots to its modern applications, algebra plays a crucial role in various disciplines. As researchers tackle
complex problems and explore new methodologies, the future of algebra research holds great promise for
further advancements and discoveries. The ongoing dedication to understanding and applying algebraic

principles will undoubtedly lead to significant contributions to both mathematics and its associated fields.

Q What is algebra research?

A: Algebra research refers to the study and exploration of algebraic concepts, structures, and their
applications. It encompasses various subfields such as abstract algebra, algebraic geometry, and computational

algebra, focusing on both theoretical developments and practical implementations.

Q Why is algebra research important?

A: Algebra research is crucial because it provides the foundational principles for many areas of mathematics

and its applications. It contributes to advancements in technology, engineering, cryptography, and various



scientific disciplines, enabling solutions to complex problems.

Q What are some key areas of algebra research?

A: Key areas of algebra research include abstract algebra, which studies algebraic structures; algebraic
geometry, which explores the relationship between algebra and geometry; and computational algebra,

which focuses on algorithms and methods for solving algebraic problems.

Q How does algebra research impact technology?

A: Algebra research significantly impacts technology by providing the mathematical underpinnings for
algorithms used in computer science, cryptography, and data analysis. It enables the development of

efficient coding techniques and secure communication systems.

Q What challenges do algebra researchers face?

A: Algebra researchers face challenges such as the increasing complexity of problems, securing funding for
research projects, and the need for interdisciplinary collaboration to address complex mathematical issues

effectively.

Q What are future trends in algebra research?

A: Future trends in algebra research include the integration of machine learning with algebra,
interdisciplinary approaches to problem-solving, and a focus on enhancing educational methods to improve

the teaching of algebra.

Q How can one get involved in algebra research?

A: To get involved in algebra research, individuals can pursue higher education in mathematics, participate
in research projects or internships, attend conferences, and collaborate with established researchers in the
field.

Q What role does computational algebra play in research?

A: Computational algebra plays a vital role in research by providing tools and algorithms for solving
algebraic problems. It enables researchers to handle complex equations and perform symbolic computations

efficiently.



Q: Can algebra research lead to new mathematical theories?

A: Yes, algebra research can lead to the development of new mathematical theories by exploring uncharted
areas of algebraic structures and their properties, ultimately contributing to the broader mathematical

landscape.

Q: Is algebra research relevant outside of mathematics?

A: Yes, algebra research is highly relevant outside of mathematics. Its principles are applied in fields such as

physics, engineering, economics, and computer science, demonstrating its interdisciplinary significance.
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algebra research: Early Algebra Carolyn Kieran, JeongSuk Pang, Deborah Schifter, Swee Fong
Ng, 2016-07-11 This survey of the state of the art on research in early algebra traces the evolution of
a relatively new field of research and teaching practice. With its focus on the younger student, aged
from about 6 years up to 12 years, this volume reveals the nature of the research that has been
carried out in early algebra and how it has shaped the growth of the field. The survey, in presenting
examples drawn from the steadily growing research base, highlights both the nature of algebraic
thinking and the ways in which this thinking is being developed in the primary and early middle
school student. Mathematical relations, patterns, and arithmetical structures lie at the heart of early
algebraic activity, with processes such as noticing, conjecturing, generalizing, representing,
justifying, and communicating being central to students’ engagement.

algebra research: Research Issues in the Learning and Teaching of Algebra Sigrid
Wagner, Carolyn Kieran, 2018-12-07 First Published in 1989. We clearly know more today about
teaching and learning mathematics than we did twenty years ago, and we are beginning to see the
effects of this new knowledge at the classroom level. In particular, we can point to several
significant sets of studies based on emerging theoretical frameworks. To establish such a
framework, researchers must be provided with the opportunity to exchange and refine their ideas
and viewpoints. Conferences held in Georgia and Wisconsin during the seventies serve as examples
of the role such meetings can play in providing a vehicle for increased communication, synthesis,
summary, and cross-disciplinary fertilization among researchers working within a specialized area of
mathematical learning. This monograph holds selected papers from four more recent conferences on
Research Agenda in Mathematics Education.

algebra research: Handbook of Research on the Psychology of Mathematics Education Angel
Gutiérrez, Paolo Boero, 2006 Compilation of the research produced by the International Group for
the Psychology of Mathematics Education (PME) since its creation in 1976. The first three sections
summarize cognitively-oriented research on learning and teaching specific content areas,
transversal areas, and based on technology-rich environments. The fourth section is devoted to the
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research on social, affective, cultural and cognitive aspects of mathematics education. The fifth
section includes two chapters summarizing the PME research on teacher training and professional
life of mathematics teachers.

algebra research: Second Handbook of Research on Mathematics Teaching and
Learning Frank K. Lester, 2007-02-01 The audience remains much the same as for the 1992
Handbook, namely, mathematics education researchers and other scholars conducting work in
mathematics education. This group includes college and university faculty, graduate students,
investigators in research and development centers, and staff members at federal, state, and local
agencies that conduct and use research within the discipline of mathematics. The intent of the
authors of this volume is to provide useful perspectives as well as pertinent information for
conducting investigations that are informed by previous work. The Handbook should also be a useful
textbook for graduate research seminars. In addition to the audience mentioned above, the present
Handbook contains chapters that should be relevant to four other groups: teacher educators,
curriculum developers, state and national policy makers, and test developers and others involved
with assessment. Taken as a whole, the chapters reflects the mathematics education research
community's willingness to accept the challenge of helping the public understand what mathematics
education research is all about and what the relevance of their research fi ndings might be for those
outside their immediate community.

algebra research: The Future of the Teaching and Learning of Algebra Kaye Stacey, Helen
Chick, Margaret Kendal, 2006-04-11 Kaye Stacey, Helen Chick, and Margaret Kendal The University
of Melbourne, Australia Abstract: This section reports on the organisation, procedures, and
publications of the ICMI Study, The Future of the Teaching and Learning of Algebra. Key words:
Study Conference, organisation, procedures, publications The International Commission on
Mathematical Instruction (ICMI) has, since the 1980s, conducted a series of studies into topics of
particular significance to the theory and practice of contemporary mathematics education. Each
ICMI Study involves an international seminar, the “Study Conference”, and culminates in a
published volume intended to promote and assist discussion and action at the international, national,
regional, and institutional levels. The ICMI Study running from 2000 to 2004 was on The Future of
the Teaching and Learning of Algebra, and its Study Conference was held at The University of
Melbourne, Australia fromDecember to 2001. It was the first study held in the Southern
Hemisphere. There are several reasons why the future of the teaching and learning of algebra was a
timely focus at the beginning of the twenty first century. The strong research base developed over
recent decades enabled us to take stock of what has been achieved and also to look forward to what
should be done and what might be achieved in the future. In addition, trends evident over recent
years have intensified. Those particularly affecting school mathematics are the “massification” of
education—continuing in some countries whilst beginning in others—and the advance of technology.

algebra research: Approaches to Algebra N. Bednarz, C. Kieran, L. Lee, 2012-12-06 In Greek
geometry, there is an arithmetic of magnitudes in which, in terms of numbers, only integers are
involved. This theory of measure is limited to exact measure. Operations on magnitudes cannot be
actually numerically calculated, except if those magnitudes are exactly measured by a certain unit.
The theory of proportions does not have access to such operations. It cannot be seen as an
arithmetic of ratios. Even if Euclidean geometry is done in a highly theoretical context, its axioms
are essentially semantic. This is contrary to Mahoney's second characteristic. This cannot be said of
the theory of proportions, which is less semantic. Only synthetic proofs are considered rigorous in
Greek geometry. Arithmetic reasoning is also synthetic, going from the known to the unknown.
Finally, analysis is an approach to geometrical problems that has some algebraic characteristics and
involves a method for solving problems that is different from the arithmetical approach. 3.
GEOMETRIC PROOFS OF ALGEBRAIC RULES Until the second half of the 19th century, Euclid's
Elements was considered a model of a mathematical theory. This may be one reason why geometry
was used by algebraists as a tool to demonstrate the accuracy of rules otherwise given as numerical
algorithms. It may also be that geometry was one way to represent general reasoning without



involving specific magnitudes. To go a bit deeper into this, here are three geometric proofs of
algebraic rules, the frrst by Al-Khwarizmi, the other two by Cardano.

algebra research: Algebra in the Early Grades James ]J. Kaput, David W. Carraher, Maria L.
Blanton, 2017-09-25 This volume is the first to offer a comprehensive, research-based, multi-faceted
look at issues in early algebra. In recent years, the National Council for Teachers of Mathematics
has recommended that algebra become a strand flowing throughout the K-12 curriculum, and the
2003 RAND Mathematics Study Panel has recommended that algebra be “the initial topical choice
for focused and coordinated research and development [in K-12 mathematics].” This book provides a
rationale for a stronger and more sustained approach to algebra in school, as well as concrete
examples of how algebraic reasoning may be developed in the early grades. It is organized around
three themes: The Nature of Early Algebra Students’ Capacity for Algebraic Thinking Issues of
Implementation: Taking Early Algebra to the Classrooms. The contributors to this landmark volume
have been at the forefront of an effort to integrate algebra into the existing early grades
mathematics curriculum. They include scholars who have been developing the conceptual
foundations for such changes as well as researchers and developers who have led empirical
investigations in school settings. Algebra in the Early Grades aims to bridge the worlds of research,
practice, design, and theory for educators, researchers, students, policy makers, and curriculum
developers in mathematics education.

algebra research: Issues in Algebra, Geometry, and Topology: 2013 Edition, 2013-05-01
Issues in Algebra, Geometry, and Topology / 2013 Edition is a ScholarlyEditions™ book that delivers
timely, authoritative, and comprehensive information about Topology. The editors have built Issues
in Algebra, Geometry, and Topology: 2013 Edition on the vast information databases of
ScholarlyNews.™ You can expect the information about Topology in this book to be deeper than
what you can access anywhere else, as well as consistently reliable, authoritative, informed, and
relevant. The content of Issues in Algebra, Geometry, and Topology: 2013 Edition has been produced
by the world’s leading scientists, engineers, analysts, research institutions, and companies. All of the
content is from peer-reviewed sources, and all of it is written, assembled, and edited by the editors
at ScholarlyEditions™ and available exclusively from us. You now have a source you can cite with
authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.

algebra research: EUROCAL '85. European Conference on Computer Algebra. Linz,
Austria, April 1-3, 1985. Proceedings Bruno Buchberger, 1985

algebra research: Introduction to Educational Research Craig A. Mertler, 2021-11-14 This
Third Edition of Craig Mertler’s practical text helps readers every step of the way as they plan and
execute their first educational research project. Offering balanced coverage of qualitative and
quantitative methods, an emphasis on ethics, and a wealth of new examples and concrete
applications, the new edition continues to use conversational, nontechnical language to help
students clearly understand and apply research concepts, principles, procedures, and terminology.
Expanded coverage of foundations of research, an increased focus on integrating qualitative and
quantitative research, and updated coverage of research questions and the tools of qualitative
research bring the book thoroughly up-to-date, while streamlined coverage of statistics shows
students how to do quantitative analysis in a straightforward way.

algebra research: Issues in General and Specialized Mathematics Research: 2011
Edition , 2012-01-09 Issues in General and Specialized Mathematics Research: 2011 Edition is a
ScholarlyEditions™ eBook that delivers timely, authoritative, and comprehensive information about
General and Specialized Mathematics Research. The editors have built Issues in General and
Specialized Mathematics Research: 2011 Edition on the vast information databases of
ScholarlyNews.™ You can expect the information about General and Specialized Mathematics
Research in this eBook to be deeper than what you can access anywhere else, as well as consistently
reliable, authoritative, informed, and relevant. The content of Issues in General and Specialized
Mathematics Research: 2011 Edition has been produced by the world’s leading scientists, engineers,




analysts, research institutions, and companies. All of the content is from peer-reviewed sources, and
all of it is written, assembled, and edited by the editors at ScholarlyEditions™ and available
exclusively from us. You now have a source you can cite with authority, confidence, and credibility.
More information is available at http://www.ScholarlyEditions.com/.

algebra research: Topics in Functional Analysis and Algebra Bernard Russo, Asuman
Guven Aksoy, Ravshan Ashurov, Shavkat Ayupov, 2016-08-25 The USA-Uzbekistan Conference on
Analysis and Mathematical Physics, focusing on contemporary issues in dynamical systems,
mathematical physics, operator algebras, and several complex variables, was hosted by California
State University, Fullerton, from May 20-23, 2014. The main objective of the conference was to
facilitate scientific communication and collaboration between mathematicians from the USA and
Uzbekistan. This volume contains the proceedings of the Special Session on Algebra and Functional
Analysis. The theory of operator algebras is the unified theme for many papers in this volume. Out of
four extensive survey papers, two cover problems related to derivation of various algebras of
functions. The other two surveys are on classification of Leibniz algebras and on evolution algebras.
The sixteen research articles are devoted to certain analytic topics, such as minimal projections with
respect to numerical radius, functional equations and discontinuous polynomials, Fourier inversion
for distributions, Schrodinger operators, convexity and dynamical systems.

algebra research: Early Algebra Carolyn Kieran, JeongSuk Pang, Deborah Schifter, Swee Fong
Ng, 2016-08-12 This survey of the state of the art on research in early algebra traces the evolution of
a relatively new field of research and teaching practice. With its focus on the younger student, aged
from about 6 years up to 12 years, this volume reveals the nature of the research that has been
carried out in early algebra and how it has shaped the growth of the field. The survey, in presenting
examples drawn from the steadily growing research base, highlights both the nature of algebraic
thinking and the ways in which this thinking is being developed in the primary and early middle
school student. Mathematical relations, patterns, and arithmetical structures lie at the heart of early
algebraic activity, with processes such as noticing, conjecturing, generalizing, representing,
justifying, and communicating being central to students’ engagement.

algebra research: Bringing Out the Algebraic Character of Arithmetic Analucia D. Schliemann,
David W. Carraher, Barbara M. Brizuela, 2006-08-29 Bringing Out the Algebraic Character of
Arithmetic contributes to a growing body of research relevant to efforts to make algebra an integral
part of early mathematics instruction, an area of studies that has come to be known as Early
Algebra. It provides both a rationale for promoting algebraic reasoning in the elementary school
curriculum and empirical data to support it. The authors regard Early Algebra not as accelerated
instruction but as an approach to existing topics in the early mathematics curriculum that highlights
their algebraic character. Each chapter shows young learners engaged in mathematics tasks where
there has been a shift away from computations on specific amounts toward thinking about relations
and functional dependencies. The authors show how young learners attempt to work with
mathematical generalizations before they have learned formal algebraic notation. The book, suitable
as a text in undergraduate or graduate mathematics education courses, includes downloadable
resources with additional text and video footage on how students reason about addition and
subtraction as functions; on how students understand multiplication when it is presented as a
function; and on how children use notations in algebraic problems involving fractions. These three
videopapers (written text with embedded video footage) present relevant discussions that help
identify students' mathematical reasoning. The printed text in the book includes transcriptions of the
video episodes in the CD-ROM. Bringing Out the Algebraic Character of Arithmetic is aimed at
researchers, practitioners, curriculum developers, policy makers and graduate students across the
mathematics education community who wish to understand how young learners deal with algebra
before they have learned about algebraic notation.

algebra research: Encountering Algebra Cecilia Kilhamn, Roger Saljo, 2019-07-03 The book
reports a comparative research project about algebra teaching and learning in four countries.
Algebra is a central topic of learning across the world, and it is well-known that it represents a



hurdle for many students. The book presents analyses built on extensive video-recordings of
classrooms documenting the first introduction to symbolic algebra (students aged 12 to 14). While
the content addressed in all classrooms is variables, expressions and equations, the teaching
approaches are diverse. The chapters bring the reader into different algebra classrooms, discussing
issues such as mathematization and social norms, the role of mediating tools and designed examples,
and teacher beliefs. By comparing classrooms, new insights are generated about how students
understand the algebraic content, how teachers instruct, and how both parties deal with difficulties
in learning elementary algebra. The book also describes a research methodology using video in
search of taken-for-grantedaspects of algebra lessons.

algebra research: Third International Handbook of Mathematics Education M.A. (Ken)
Clements, Alan Bishop, Christine Keitel-Kreidt, Jeremy Kilpatrick, Frederick Koon-Shing Leung,
2012-11-15 The four sections in this Third International Handbook are concerned with: (a) social,
political and cultural dimensions in mathematics education; (b) mathematics education as a field of
study; (c) technology in the mathematics curriculum; and (d) international perspectives on
mathematics education. These themes are taken up by 84 internationally-recognized scholars, based
in 26 different nations. Each of section is structured on the basis of past, present and future aspects.
The first chapter in a section provides historical perspectives (“How did we get to where we are
now?”); the middle chapters in a section analyze present-day key issues and themes (“Where are we
now, and what recent events have been especially significant?”); and the final chapter in a section
reflects on policy matters (“Where are we going, and what should we do?”). Readership: Teachers,
mathematics educators, ed.policy makers, mathematicians, graduate students, undergraduate
students. Large set of authoritative, international authors.

algebra research: Handbook of Digital Resources in Mathematics Education Birgit Pepin,
Ghislaine Gueudet, Jeffrey Choppin, 2024-06-21 This handbook presents the state-of-the art
scholarship on theoretical frames, mathematical content, learning environments, pedagogic
practices, teacher professional learning, and policy issues related to the development and use of
digital resources in mathematics education. With the advent of more and more open access digital
resources, teachers choose from the web what they see fit for their classroom; students choose ‘in
the moment’ what they need for their projects and learning paths. However, educators and students
often find it difficult to choose from the abundance of materials on offer, as they are uncertain about
their quality and beneficial use. It is clear that at a time of bouleversement of the teaching-learning
processes, it is crucial to understand the quality and the (potentially) transformative aspects of
digital resources. This book provides comprehensive analyses of and insights into the transformative
aspects of digital resources.

algebra research: Abelian Groups, Rings, Modules, and Homological Algebra Pat Goeters,
Overtoun M.G. Jenda, 2016-04-19 About the book In honor of Edgar Enochs and his venerable
contributions to a broad range of topics in Algebra, top researchers from around the world gathered
at Auburn University to report on their latest work and exchange ideas on some of today's foremost
research topics. This carefully edited volume presents the refereed papers of the par

algebra research: Compendium for Early Career Researchers in Mathematics Education
Gabriele Kaiser, Norma Presmeg, 2019-04-26 The purpose of this Open Access compendium, written
by experienced researchers in mathematics education, is to serve as a resource for early career
researchers in furthering their knowledge of the state of the field and disseminating their research
through publishing. To accomplish this, the book is split into four sections: Empirical Methods,
Important Mathematics Education Themes, Academic Writing and Academic Publishing, and a
section Looking Ahead. The chapters are based on workshops that were presented in the Early
Career Researcher Day at the 13th International Congress on Mathematical Education (ICME-13).
The combination of presentations on methodological approaches and theoretical perspectives
shaping the field in mathematics education research, as well as the strong emphasis on academic
writing and publishing, offered strong insight into the theoretical and empirical bases of research in
mathematics education for early career researchers in this field. Based on these presentations, the



book provides a state-of-the-art overview of important theories from mathematics education and the
broad variety of empirical approaches currently widely used in mathematics education research.
This compendium supports early career researchers in selecting adequate theoretical approaches
and adopting the most appropriate methodological approaches for their own research. Furthermore,
it helps early career researchers in mathematics education to avoid common pitfalls and problems
while writing up their research and it provides them with an overview of the most important journals
for research in mathematics education, helping them to select the right venue for publishing and
disseminating their work.

algebra research: Leibniz Algebras Shavkat Ayupov, Bakhrom Omirov, Isamiddin Rakhimov,
2019-11-11 Leibniz Algebras: Structure and Classification is designed to introduce the reader to the
theory of Leibniz algebras. Leibniz algebra is the generalization of Lie algebras. These algebras
preserve a unique property of Lie algebras that the right multiplication operators are derivations.
They first appeared in papers of A.M Blokh in the 1960s, under the name D-algebras, emphasizing
their close relationship with derivations. The theory of D-algebras did not get as thorough an
examination as it deserved immediately after its introduction. Later, the same algebras were
introduced in 1993 by Jean-Louis Loday , who called them Leibniz algebras due to the identity they
satisfy. The main motivation for the introduction of Leibniz algebras was to study the periodicity
phenomena in algebraic K-theory. Nowadays, the theory of Leibniz algebras is one of the more
actively developing areas of modern algebra. Along with (co)homological, structural and
classification results on Leibniz algebras, some papers with various applications of the Leibniz
algebras also appear now. However, the focus of this book is mainly on the classification problems of
Leibniz algebras. Particularly, the authors propose a method of classification of a subclass of Leibniz
algebras based on algebraic invariants. The method is applicable in the Lie algebras case as well.
Features: Provides a systematic exposition of the theory of Leibniz algebras and recent results on
Leibniz algebras Suitable for final year bachelor's students, master's students and PhD students
going into research in the structural theory of finite-dimensional algebras, particularly, Lie and
Leibniz algebras Covers important and more general parts of the structural theory of Leibniz
algebras that are not addressed in other texts
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