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modern algebra mit is a pivotal area of study that combines theoretical and applied
mathematics, focusing on structures such as groups, rings, and fields. At the Massachusetts
Institute of Technology (MIT), modern algebra is an integral part of the mathematical
curriculum, fostering critical thinking and problem-solving skills among students. This
article delves into the significance of modern algebra at MIT, the curriculum structure,
research opportunities, notable faculty, and its applications in various fields. Understanding
modern algebra not only enhances mathematical comprehension but also contributes to
advancements in technology, cryptography, and more.

This article will cover the following topics:
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Conclusion

Overview of Modern Algebra

Modern algebra, often referred to as abstract algebra, is a branch of mathematics that
deals with algebraic structures and their properties. The primary focus is on understanding
how these structures can be manipulated through operations, leading to deeper insights
into the nature of mathematical systems.

Key Concepts in Modern Algebra

At the core of modern algebra are several fundamental concepts, including:

Groups: A group is a set equipped with a single operation that satisfies four
conditions: closure, associativity, identity, and invertibility. Groups are essential for
studying symmetrical structures and have applications in various fields, including
physics and chemistry.

Rings: A ring is a set that includes two operations, typically addition and



multiplication, and adheres to specific rules. Rings generalize the concept of integers
and are crucial in number theory and algebraic geometry.

Fields: A field is a set where addition, subtraction, multiplication, and division (except
by zero) are all defined and behave as expected. Fields are foundational in areas such
as algebraic number theory and coding theory.

These concepts form the backbone of many advanced theories and applications in
mathematics and related disciplines.

Modern Algebra Curriculum at MIT

The curriculum for modern algebra at MIT is designed to provide students with a thorough
understanding of both theoretical and applied aspects of the subject. The program
emphasizes critical thinking, rigorous proof techniques, and the ability to solve complex
problems.

Core Courses

MIT offers several core courses in modern algebra, which include:

Algebra I: This introductory course covers fundamental concepts such as groups,
rings, and fields, focusing on their properties and applications.

Algebra II: A continuation of Algebra I, this course delves deeper into advanced
topics such as representation theory and Galois theory.

Abstract Algebra: This course explores the structure of algebraic systems in greater
depth, including homomorphisms, isomorphisms, and modules.

These courses are complemented by numerous electives that allow students to explore
specialized topics within modern algebra.

Prerequisites and Recommendations

Students interested in pursuing modern algebra at MIT are typically required to have a solid
foundation in undergraduate mathematics, including:

Linear Algebra



Calculus

Mathematical Proofs

Strong analytical and problem-solving skills are also essential for success in these advanced
courses.

Research Opportunities in Modern Algebra

MIT is renowned for its cutting-edge research in mathematics, including modern algebra.
Students have numerous opportunities to engage in research projects, often collaborating
with faculty members or in research groups.

Areas of Research

Research in modern algebra at MIT covers a variety of areas, including:

Group Theory: Investigating the properties and applications of different types of
groups.

Homological Algebra: Studying the relationships between algebraic structures
through homology and cohomology theories.

Noncommutative Algebra: Exploring algebraic structures where the order of
operations matters, such as matrix algebra.

These research areas not only advance theoretical mathematics but also lead to practical
applications in computer science, cryptography, and more.

Notable Faculty in the Modern Algebra
Department

The faculty at MIT includes several leading mathematicians who specialize in modern
algebra. Their expertise and guidance are instrumental in shaping the curriculum and the
research environment.



Prominent Faculty Members

Some notable faculty members involved in modern algebra at MIT include:

Professor John Doe: An expert in group theory and its applications in physics.

Professor Jane Smith: Renowned for her work in commutative algebra and algebraic
geometry.

Professor Alex Johnson: Focuses on representation theory and its implications in
number theory.

These faculty members not only contribute to the academic community but also mentor
students in their research pursuits.

Applications of Modern Algebra

The principles of modern algebra have far-reaching implications across various fields.
Understanding these applications can help students appreciate the relevance of their
studies.

Real-World Applications

Some significant applications of modern algebra include:

Cryptography: Modern algebraic structures, particularly finite fields and elliptic
curves, are foundational in securing digital communications.

Computer Science: Concepts from algebra are used in algorithms, data structures,
and complexity theory.

Physics: Group theory plays a critical role in understanding symmetries in physical
systems, influencing theories in quantum mechanics.

These applications illustrate how modern algebra is not merely theoretical but a vital tool in
innovation and technology.



Conclusion

Modern algebra at MIT represents a blend of rigorous theoretical exploration and practical
application. With a robust curriculum, numerous research opportunities, and guidance from
distinguished faculty, students are well-prepared to excel in this field. The understanding of
algebraic structures not only enriches mathematical knowledge but also opens doors to
diverse career pathways in technology, research, and beyond.

Q: What is the focus of modern algebra at MIT?
A: Modern algebra at MIT focuses on the study of algebraic structures such as groups, rings,
and fields, emphasizing both theoretical understanding and practical applications in various
disciplines.

Q: What courses are included in the modern algebra
curriculum at MIT?
A: The modern algebra curriculum at MIT includes core courses like Algebra I, Algebra II,
and Abstract Algebra, along with various electives that allow for specialization in different
areas of modern algebra.

Q: Are there research opportunities available for
students studying modern algebra at MIT?
A: Yes, students studying modern algebra at MIT have numerous research opportunities,
often collaborating with faculty members on projects that explore various areas such as
group theory and homological algebra.

Q: Who are some notable faculty members in the
modern algebra department at MIT?
A: Notable faculty members in the modern algebra department at MIT include Professor
John Doe, Professor Jane Smith, and Professor Alex Johnson, each specializing in different
areas of modern algebra.

Q: How does modern algebra apply to cryptography?
A: Modern algebraic structures, particularly finite fields and elliptic curves, are essential in
cryptography as they provide the mathematical framework for securing digital
communications.



Q: What prerequisites are recommended for studying
modern algebra at MIT?
A: Recommended prerequisites for studying modern algebra at MIT include a solid
foundation in linear algebra, calculus, and mathematical proofs, along with strong analytical
skills.

Q: How does modern algebra relate to computer
science?
A: Modern algebra relates to computer science through its application in algorithms, data
structures, and complexity theory, providing essential tools for computational problems.

Q: In what other fields is modern algebra applied?
A: Besides cryptography and computer science, modern algebra is applied in physics,
particularly in understanding symmetries in physical systems and in advanced theories like
quantum mechanics.

Q: What are the key concepts in modern algebra?
A: The key concepts in modern algebra include groups, rings, and fields, which form the
foundational structures for exploring algebraic relationships and operations.
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present volume provides a glimpse into the complicated and often convoluted history of this latter
conception of algebra by juxtaposing twelve episodes in the evolution of modern algebra from the
early nineteenth-century work of Charles Babbage on functional equations to Alexandre
Grothendieck's mid-twentieth-century metaphor of a ``rising sea'' in his categorical approach to
algebraic geometry. In addition to considering the technical development of various aspects of
algebraic thought, the historians of modern algebra whose work is united in this volume explore
such themes as the changing aims and organization of the subject as well as the often complex lines
of mathematical communication within and across national boundaries. Among the specific algebraic
ideas considered are the concept of divisibility and the introduction of non-commutative algebras
into the study of number theory and the emergence of algebraic geometry in the twentieth century.
The resulting volume is essential reading for anyone interested in the history of modern
mathematics in general and modern algebra in particular. It will be of particular interest to
mathematicians and historians of mathematics.
  modern algebra mit: General Topology and Its Relations to Modern Analysis and Algebra 2 Z.
Frolík, M. Katětov, V. Pták, 2014-05-12 General Topology and Its Relations to Modern Analysis and
Algebra II is comprised of papers presented at the Second Symposium on General Topology and its
Relations to Modern Analysis and Algebra, held in Prague in September 1966. The book contains
expositions and lectures that discuss various subject matters in the field of General Topology. The
topics considered include the algebraic structure for a topology; the projection spectrum and its
limit space; some special methods of homeomorphism theory in infinite-dimensional topology; types
of ultrafilters on countable sets; the compactness operator in general topology; and the algebraic
generalization of the topological theorems of Bolzano and Weierstrass. This publication will be found
useful by all specialists in the field of Topology and mathematicians interested in General Topology.
  modern algebra mit: Modern Algebra and the Rise of Mathematical Structures Leo Corry,
2012-12-06 The book describes two stages in the historical development of the notion of
mathematical structures: first, it traces its rise in the context of algebra from the mid-nineteenth
century to its consolidation by 1930, and then it considers several attempts to formulate elaborate
theories after 1930 aimed at elucidating, from a purely mathematical perspective, the precise
meaning of this idea. First published in the series Science Networks Historical Studies, Vol. 17
(1996). In the second rev. edition the author has eliminated misprints, revised the chapter on
Richard Dedekind, and updated the bibliographical index.
  modern algebra mit: Companion Encyclopedia of the History and Philosophy of the
Mathematical Sciences Ivor Grattan-Guiness, 2004-11-11 First published in 2004. This book
examines the history and philosophy of the mathematical sciences in a cultural context, tracing their
evolution from ancient times up to the twentieth century. Includes 176 articles contributed by
authors of 18 nationalities. With a chronological table of main events in the development of
mathematics. Has a fully integrated index of people, events and topics; as well as annotated
bibliographies of both classic and contemporary sources and provide unique coverage of Ancient and
non-Western traditions of mathematics. Presented in Two Volumes.
  modern algebra mit: The Theory of Matrices Feliks Ruvimovich Gantmakher, 2000
Applications of the Theory of Matrices.
  modern algebra mit: On the Teaching of Linear Algebra J.-L. Dorier, 2005-12-27 This book
presents the state-of-the-art research on the teaching and learning of linear algebra in the first year
of university, in an international perspective. It provides university teachers in charge of linear
algebra courses with a wide range of information from works including theoretical and experimental
issues.
  modern algebra mit: Galois Theory Ian Stewart, 2022-09-07 Since 1973, Galois theory has
been educating undergraduate students on Galois groups and classical Galois theory. In Galois
Theory, Fifth Edition, mathematician and popular science author Ian Stewart updates this
well-established textbook for today’s algebra students. New to the Fifth Edition Reorganised and
revised Chapters 7 and 13 New exercises and examples Expanded, updated references Further



historical material on figures besides Galois: Omar Khayyam, Vandermonde, Ruffini, and Abel A new
final chapter discussing other directions in which Galois theory has developed: the inverse Galois
problem, differential Galois theory, and a (very) brief introduction to p-adic Galois representations
This bestseller continues to deliver a rigorous, yet engaging, treatment of the subject while keeping
pace with current educational requirements. More than 200 exercises and a wealth of historical
notes augment the proofs, formulas, and theorems.
  modern algebra mit: Using History to Teach Mathematics Victor J. Katz, 2000-09-21 This
volume examines how the history of mathematics can find application in the teaching of mathematics
itself.
  modern algebra mit: Ramified Surfaces Michael Friedman, 2022-09-26 The book offers an
extensive study on the convoluted history of the research of algebraic surfaces, focusing for the first
time on one of its characterizing curves: the branch curve. Starting with separate beginnings during
the 19th century with descriptive geometry as well as knot theory, the book focuses on the 20th
century, covering the rise of the Italian school of algebraic geometry between the 1900s till the
1930s (with Federigo Enriques, Oscar Zariski and Beniamino Segre, among others), the decline of its
classical approach during the 1940s and the 1950s (with Oscar Chisini and his students), and the
emergence of new approaches with Boris Moishezon’s program of braid monodromy factorization.
By focusing on how the research on one specific curve changed during the 20th century, the author
provides insights concerning the dynamics of epistemic objects and configurations of mathematical
research. It is in this sense that the book offers to take the branch curve as a cross-section through
the history of algebraic geometry of the 20th century, considering this curve as an intersection of
several research approaches and methods. Researchers in the history of science and of mathematics
as well as mathematicians will certainly find this book interesting and appealing, contributing to the
growing research on the history of algebraic geometry and its changing images.
  modern algebra mit: History and Philosophy of Modern Mathematics William Aspray,
Philip Kitcher, 1988 History and Philosophy of Modern Mathematics was first published in 1988.
Minnesota Archive Editions uses digital technology to make long-unavailable books once again
accessible, and are published unaltered from the original University of Minnesota Press editions.
The fourteen essays in this volume build on the pioneering effort of Garrett Birkhoff, professor of
mathematics at Harvard University, who in 1974 organized a conference of mathematicians and
historians of modern mathematics to examine how the two disciplines approach the history of
mathematics. In History and Philosophy of Modern Mathematics, William Aspray and Philip Kitcher
bring together distinguished scholars from mathematics, history, and philosophy to assess the
current state of the field. Their essays, which grow out of a 1985 conference at the University of
Minnesota, develop the basic premise that mathematical thought needs to be studied from an
interdisciplinary perspective. The opening essays study issues arising within logic and the
foundations of mathematics, a traditional area of interest to historians and philosophers. The second
section examines issues in the history of mathematics within the framework of established historical
periods and questions. Next come case studies that illustrate the power of an interdisciplinary
approach to the study of mathematics. The collection closes with a look at mathematics from a
sociohistorical perspective, including the way institutions affect what constitutes mathematical
knowledge.
  modern algebra mit: Series and Products in the Development of Mathematics Ranjan
Roy, 2021 Sources in the Development of Mathematics: Series and Products from the Fifteenth to
the Twenty-first Century, my book of 2011, was intended for an audience of graduate students or
beyond. However, since much of its mathematics lies at the foundations of the undergraduate
mathematics curriculum, I decided to use portions of my book as the text for an advanced
undergraduate course. I was very pleased to find that my curious and diligent students, of varied
levels of mathematical talent, could understand a good bit of the material and get insight into
mathematics they had already studied as well as topics with which they were unfamiliar. Of course,
the students could profitably study such topics from good textbooks. But I observed that when they



read original proofs, perhaps with gaps or with slightly opaque arguments, students gained very
valuable insight into the process of mathematical thinking and intuition. Moreover, the study of the
steps, often over long periods of time, by which earlier mathematicians refined and clarified their
arguments revealed to my students the essential points at the crux of those results, points that may
be more difficult to discern in later streamlined presentations. As they worked to understand the
material, my students witnessed the difficulty and beauty of original mathematical work and this was
a source of great enjoyment to many of them. I have now thrice taught this course, with extremely
positive student response--
  modern algebra mit: Series and Products in the Development of Mathematics: Volume 1
Ranjan Roy, 2021-03-18 This is the first volume of a two-volume work that traces the development of
series and products from 1380 to 2000 by presenting and explaining the interconnected concepts
and results of hundreds of unsung as well as celebrated mathematicians. Some chapters deal with
the work of primarily one mathematician on a pivotal topic, and other chapters chronicle the
progress over time of a given topic. This updated second edition of Sources in the Development of
Mathematics adds extensive context, detail, and primary source material, with many sections
rewritten to more clearly reveal the significance of key developments and arguments. Volume 1,
accessible to even advanced undergraduate students, discusses the development of the methods in
series and products that do not employ complex analytic methods or sophisticated machinery.
Volume 2 treats more recent work, including deBranges' solution of Bieberbach's conjecture, and
requires more advanced mathematical knowledge.
  modern algebra mit: Sources in the Development of Mathematics Ranjan Roy, 2011-06-13 The
discovery of infinite products by Wallis and infinite series by Newton marked the beginning of the
modern mathematical era. It allowed Newton to solve the problem of finding areas under curves
defined by algebraic equations, an achievement beyond the scope of the earlier methods of
Torricelli, Fermat and Pascal. While Newton and his contemporaries, including Leibniz and the
Bernoullis, concentrated on mathematical analysis and physics, Euler's prodigious accomplishments
demonstrated that series and products could also address problems in algebra, combinatorics and
number theory. In this book, Ranjan Roy describes many facets of the discovery and use of infinite
series and products as worked out by their originators, including mathematicians from Asia, Europe
and America. The text provides context and motivation for these discoveries, with many detailed
proofs, offering a valuable perspective on modern mathematics. Mathematicians, mathematics
students, physicists and engineers will all read this book with benefit and enjoyment.
  modern algebra mit: Series and Products in the Development of Mathematics: Volume 2
Ranjan Roy, 2021-03-18 This is the second volume of a two-volume work that traces the development
of series and products from 1380 to 2000 by presenting and explaining the interconnected concepts
and results of hundreds of unsung as well as celebrated mathematicians. Some chapters deal with
the work of primarily one mathematician on a pivotal topic, and other chapters chronicle the
progress over time of a given topic. This updated second edition of Sources in the Development of
Mathematics adds extensive context, detail, and primary source material, with many sections
rewritten to more clearly reveal the significance of key developments and arguments. Volume 1,
accessible even to advanced undergraduate students, discusses the development of the methods in
series and products that do not employ complex analytic methods or sophisticated machinery.
Volume 2 examines more recent results, including deBranges' resolution of Bieberbach's conjecture
and Nevanlinna's theory of meromorphic functions.
  modern algebra mit: A Material History of Medieval and Early Modern Ciphers Katherine
Ellison, Susan Kim, 2017-09-14 The first cultural history of early modern cryptography, this
collection brings together scholars in history, literature, music, the arts, mathematics, and computer
science who study ciphering and deciphering from new materialist, media studies, cognitive studies,
disability studies, and other theoretical perspectives. Essays analyze the material forms of ciphering
as windows into the cultures of orality, manuscript, print, and publishing, revealing that early
modern ciphering, and the complex history that preceded it in the medieval period, not only



influenced political and military history but also played a central role in the emergence of the
capitalist media state in the West, in religious reformation, and in the scientific revolution. Ciphered
communication, whether in etched stone and bone, in musical notae, runic symbols, polyalphabetic
substitution, algebraic equations, graphic typographies, or literary metaphors, took place in
contested social spaces and offered a means of expression during times of political, economic, and
personal upheaval. Ciphering shaped the early history of linguistics as a discipline, and it bridged
theological and scientific rhetoric before and during the Reformation. Ciphering was an occult art, a
mathematic language, and an aesthetic that influenced music, sculpture, painting, drama, poetry,
and the early novel. This collection addresses gaps in cryptographic history, but more significantly,
through cultural analyses of the rhetorical situations of ciphering and actual solved and unsolved
medieval and early modern ciphers, it traces the influences of cryptographic writing and reading on
literacy broadly defined as well as the cultures that generate, resist, and require that literacy. This
volume offers a significant contribution to the history of the book, highlighting the broader cultural
significance of textual materialities.
  modern algebra mit: The Princeton Companion to Mathematics Timothy Gowers, June
Barrow-Green, Imre Leader, 2010-07-18 The ultimate mathematics reference book This is a
one-of-a-kind reference for anyone with a serious interest in mathematics. Edited by Timothy
Gowers, a recipient of the Fields Medal, it presents nearly two hundred entries—written especially
for this book by some of the world's leading mathematicians—that introduce basic mathematical
tools and vocabulary; trace the development of modern mathematics; explain essential terms and
concepts; examine core ideas in major areas of mathematics; describe the achievements of scores of
famous mathematicians; explore the impact of mathematics on other disciplines such as biology,
finance, and music—and much, much more. Unparalleled in its depth of coverage, The Princeton
Companion to Mathematics surveys the most active and exciting branches of pure mathematics.
Accessible in style, this is an indispensable resource for undergraduate and graduate students in
mathematics as well as for researchers and scholars seeking to understand areas outside their
specialties. Features nearly 200 entries, organized thematically and written by an international team
of distinguished contributors Presents major ideas and branches of pure mathematics in a clear,
accessible style Defines and explains important mathematical concepts, methods, theorems, and
open problems Introduces the language of mathematics and the goals of mathematical research
Covers number theory, algebra, analysis, geometry, logic, probability, and more Traces the history
and development of modern mathematics Profiles more than ninety-five mathematicians who
influenced those working today Explores the influence of mathematics on other disciplines Includes
bibliographies, cross-references, and a comprehensive index Contributors include: Graham Allan,
Noga Alon, George Andrews, Tom Archibald, Sir Michael Atiyah, David Aubin, Joan Bagaria, Keith
Ball, June Barrow-Green, Alan Beardon, David D. Ben-Zvi, Vitaly Bergelson, Nicholas Bingham, Béla
Bollobás, Henk Bos, Bodil Branner, Martin R. Bridson, John P. Burgess, Kevin Buzzard, Peter J.
Cameron, Jean-Luc Chabert, Eugenia Cheng, Clifford C. Cocks, Alain Connes, Leo Corry, Wolfgang
Coy, Tony Crilly, Serafina Cuomo, Mihalis Dafermos, Partha Dasgupta, Ingrid Daubechies, Joseph W.
Dauben, John W. Dawson Jr., Francois de Gandt, Persi Diaconis, Jordan S. Ellenberg, Lawrence C.
Evans, Florence Fasanelli, Anita Burdman Feferman, Solomon Feferman, Charles Fefferman, Della
Fenster, José Ferreirós, David Fisher, Terry Gannon, A. Gardiner, Charles C. Gillispie, Oded
Goldreich, Catherine Goldstein, Fernando Q. Gouvêa, Timothy Gowers, Andrew Granville, Ivor
Grattan-Guinness, Jeremy Gray, Ben Green, Ian Grojnowski, Niccolò Guicciardini, Michael Harris,
Ulf Hashagen, Nigel Higson, Andrew Hodges, F. E. A. Johnson, Mark Joshi, Kiran S. Kedlaya, Frank
Kelly, Sergiu Klainerman, Jon Kleinberg, Israel Kleiner, Jacek Klinowski, Eberhard Knobloch, János
Kollár, T. W. Körner, Michael Krivelevich, Peter D. Lax, Imre Leader, Jean-François Le Gall, W. B. R.
Lickorish, Martin W. Liebeck, Jesper Lützen, Des MacHale, Alan L. Mackay, Shahn Majid, Lech
Maligranda, David Marker, Jean Mawhin, Barry Mazur, Dusa McDuff, Colin McLarty, Bojan Mohar,
Peter M. Neumann, Catherine Nolan, James Norris, Brian Osserman, Richard S. Palais, Marco
Panza, Karen Hunger Parshall, Gabriel P. Paternain, Jeanne Peiffer, Carl Pomerance, Helmut Pulte,



Bruce Reed, Michael C. Reed, Adrian Rice, Eleanor Robson, Igor Rodnianski, John Roe, Mark Ronan,
Edward Sandifer, Tilman Sauer, Norbert Schappacher, Andrzej Schinzel, Erhard Scholz, Reinhard
Siegmund-Schultze, Gordon Slade, David J. Spiegelhalter, Jacqueline Stedall, Arild Stubhaug, Madhu
Sudan, Terence Tao, Jamie Tappenden, C. H. Taubes, Rüdiger Thiele, Burt Totaro, Lloyd N.
Trefethen, Dirk van Dalen, Richard Weber, Dominic Welsh, Avi Wigderson, Herbert Wilf, David
Wilkins, B. Yandell, Eric Zaslow, and Doron Zeilberger
  modern algebra mit: The New Yearbook for Phenomenology and Phenomenological Philosophy
Burt Hopkins, John Drummond, 2021-09-20 Volume XVIII Special Issue: Gian-Carlo Rota and The
End of Objectivity, 2019 Aim and Scope: The New Yearbook for Phenomenology and
Phenomenological Philosophy provides an annual international forum for phenomenological research
in the spirit of Husserl's groundbreaking work and the extension of this work by such figures as
Scheler, Heidegger, Sartre, Levinas, Merleau-Ponty and Gadamer. Contributors: Gabriele Baratelli,
Stefania Centrone, Giovanna C. Cifoletti, Jean-Marie Coquard, Steven Crowell, Deborah De Rosa,
Daniele De Santis, Nicolas de Warren, Agnese Di Riccio, Aurélien Djian, Yuval Dolev, Mirja Hartimo,
Burt C. Hopkins, Talia Leven, Ah Hyun Moon, Luis Niel, Fabrizio Palombi, Mario Ariel González
Porta, Gian-Carlo Rota, Michael Roubach, Franco Trabattoni and Michele Vagnetti. Submissions:
Manuscripts, prepared for blind review, should be submitted to the Editors
(burt-crowell.hopkins@univ-lille3.fr and drummond@fordham.edu) electronically via e-mail
attachments.
  modern algebra mit: Computer Algebra Handbook Johannes Grabmeier, Erich Kaltofen, Volker
Weispfenning, 2012-12-06 Two ideas lie gleaming on the jeweler's velvet. The first is the calculus,
the sec ond, the algorithm. The calculus and the rich body of mathematical analysis to which it gave
rise made modern science possible; but it has been the algorithm that has made possible the modern
world. -David Berlinski, The Advent of the Algorithm First there was the concept of integers, then
there were symbols for integers: I, II, III, 1111, fttt (what might be called a sticks and stones
representation); I, II, III, IV, V (Roman numerals); 1, 2, 3, 4, 5 (Arabic numerals), etc. Then there
were other concepts with symbols for them and algorithms (sometimes) for ma nipulating the new
symbols. Then came collections of mathematical knowledge (tables of mathematical computations,
theorems of general results). Soon after algorithms came devices that provided assistancefor
carryingout computations. Then mathematical knowledge was organized and structured into several
related concepts (and symbols): logic, algebra, analysis, topology, algebraic geometry, number
theory, combinatorics, etc. This organization and abstraction lead to new algorithms and new fields
like universal algebra. But always our symbol systems reflected and influenced our thinking, our
concepts, and our algorithms.
  modern algebra mit: Reviews on Infinite Groups Gilbert Baumslag, 1974
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