mathematical terms and definitions

mathematical terms and definitions form the foundation of understanding
mathematics at every level, from elementary arithmetic to advanced
theoretical concepts. This comprehensive article explores essential
mathematical vocabulary, providing clear and precise definitions to enhance
comprehension and application. Whether studying algebra, geometry, calculus,
or statistics, familiarity with these terms is crucial for academic success
and professional use. This guide covers fundamental concepts such as numbers
and operations, geometric figures, algebraic expressions, and functions.
Additionally, it addresses more advanced topics including calculus
terminology and statistical measures. By mastering these mathematical terms
and definitions, learners can build a solid framework for problem-solving and
mathematical reasoning. The article is organized into distinct sections for
ease of navigation and clarity.

e Basic Mathematical Terms and Definitions

e Geometry: Terms and Concepts

Algebraic Terms and Definitions

Functions and Calculus Terminology

Statistics and Probability Terms

Basic Mathematical Terms and Definitions

Understanding basic mathematical terms and definitions is essential for
grasping more complex mathematical ideas. These foundational terms include

various types of numbers, operations, and properties that form the building
blocks of mathematics.

Numbers and Number Systems

Numbers are the fundamental objects used in counting, measuring, and
labeling. Different types of numbers serve various mathematical purposes. Key
categories include:

e Natural Numbers: The set of positive integers starting from 1 (1, 2, 3,
).

Whole Numbers: Natural numbers including zero (0, 1, 2, 3, ...).

Integers: Whole numbers and their negative counterparts (-3, -2, -1, O,
1, 2, 3, ...).

Rational Numbers: Numbers expressible as a ratio of two integers
(fractions and decimals that terminate or repeat).

e Irrational Numbers: Numbers that cannot be expressed as a simple
fraction, with non-repeating, non-terminating decimal expansions (e.g.,



o, V2).
e Real Numbers: The set including all rational and irrational numbers.

e Complex Numbers: Numbers consisting of a real part and an imaginary
part, expressed as a + bi.

Basic Operations and Properties

Mathematical operations are actions performed on numbers or expressions to
obtain a result. Common operations include addition, subtraction,
multiplication, and division. Important properties related to these
operations include:

e Commutative Property: Order of numbers does not affect the result
(applicable to addition and multiplication).

e Associative Property: Grouping of numbers does not affect the result
(applicable to addition and multiplication).

e Distributive Property: Multiplying a sum by a number equals the sum of
the individual products.

Geometry: Terms and Concepts

Geometry is the branch of mathematics concerned with shapes, sizes, relative
positions, and properties of space. Key geometric terms and definitions help
describe and analyze spatial relationships and figures.

Basic Geometric Figures

Understanding geometric figures is fundamental for studying shapes and their
properties. Some essential figures include:

e Point: An exact location in space with no dimensions.

e Line: A straight one-dimensional figure extending infinitely in both
directions.

e Line Segment: A part of a line bounded by two distinct endpoints.

e Ray: A line with a single endpoint extending infinitely in one
direction.

e Angle: Formed by two rays sharing a common endpoint called the vertex.

e Polygon: A closed figure with straight sides, such as triangles,
quadrilaterals, and pentagons.

e Circle: A set of points equidistant from a center point.



Geometric Properties and Terms

Several properties and terms help describe geometric figures more precisely:
e Perimeter: The total length of the boundary of a figure.
e Area: The measure of the surface enclosed within a figure.
e Volume: The amount of space occupied by a three-dimensional object.
e Parallel Lines: Lines in the same plane that never intersect.
e Perpendicular Lines: Lines that intersect at a right angle (90 degrees).
e Congruent Figures: Figures that have the same shape and size.

e Similar Figures: Figures with the same shape but different sizes, with
corresponding angles equal and sides proportional.

Algebraic Terms and Definitions

Algebra introduces symbols and letters to represent numbers and express
mathematical relationships. Familiarity with algebraic terms and definitions
is key to solving equations and manipulating expressions.

Expressions and Equations

In algebra, an expression is a combination of numbers, variables, and
operations without an equality sign. An equation states that two expressions
are equal. Key terms include:

e Variable: A symbol, usually a letter, representing an unknown or
changeable value.

e Coefficient: A numerical factor multiplied by a variable.
e Constant: A fixed numerical value.
e Term: A single number, variable, or product of numbers and variables.

e Polynomial: An expression consisting of terms added or subtracted
together, with variables raised to whole number powers.

e Equation: A mathematical statement asserting the equality of two
expressions.

e Inequality: A statement that compares two expressions using inequality
signs (>, <, 2, £).



Functions and Relations

Functions are a fundamental concept in algebra, describing a relationship
between inputs and outputs. Important definitions include:

e Function: A relation where each input has exactly one output.

e Domain: The set of all possible input values.

e Range: The set of all possible output values.

Linear Function: A function with a constant rate of change, represented
by a straight line.

Quadratic Function: A function defined by a polynomial of degree two,
forming a parabola.

Functions and Calculus Terminology

Calculus, the study of change and motion, relies heavily on precise
terminology related to functions, limits, derivatives, and integrals. These
mathematical terms and definitions are essential for understanding calculus
concepts.

Limits and Continuity

Limits describe the behavior of a function as its input approaches a
particular value, and continuity ensures no interruptions in the function’s
graph.

e Limit: The value that a function approaches as the input approaches a
specific point.

e Continuous Function: A function without breaks, jumps, or holes in its
graph over an interval.

e Discontinuity: A point at which a function is not continuous.

Derivatives and Integrals

Derivatives and integrals are fundamental operations in calculus that
describe rates of change and accumulation, respectively.

e Derivative: Measures the instantaneous rate of change of a function with
respect to its wvariable.

e Integral: Represents the accumulation of quantities, often interpreted
as the area under a curve.

e Fundamental Theorem of Calculus: Connects differentiation and
integration, showing they are inverse processes.



e Partial Derivative: Derivative of a multivariable function with respect
to one variable while keeping others constant.

Statistics and Probability Terms

Statistics and probability involve the collection, analysis, interpretation,
and presentation of data. Understanding key terms allows for accurate data
evaluation and decision-making based on probability models.

Descriptive Statistics

Descriptive statistics summarize and describe features of data sets using
measures of central tendency and variability.

e Mean: The average value of a data set.

Median: The middle value when data are arranged in order.

Mode: The most frequently occurring value in a data set.

Range: The difference between the highest and lowest values.

Standard Deviation: Measure of data spread or variability from the mean.

Probability Concepts

Probability quantifies the likelihood of events occurring and is essential
for predicting outcomes in uncertain situations.

e Probability: A number between 0 and 1 representing the chance of an
event occurring.

e Event: A specific outcome or set of outcomes of a random experiment.

e Independent Events: Events where the occurrence of one does not affect
the other.

e Dependent Events: Events where the outcome of one affects the
probability of the other.

e Random Variable: A variable whose values depend on the outcomes of a
random phenomenon.

Frequently Asked Questions



What is the definition of a prime number?

A prime number is a natural number greater than 1 that has no positive
divisors other than 1 and itself.

What does the term 'integer' mean in mathematics?

An integer is a whole number that can be positive, negative, or zero, without
any fractional or decimal part.

What is meant by 'variable' in algebra?

A variable is a symbol, usually a letter, used to represent an unknown or
changeable value in mathematical expressions or equations.

How is a 'function' defined in mathematics?

A function is a relation between a set of inputs and a set of possible
outputs where each input is related to exactly one output.

What is a 'matrix' in mathematical terms?

A matrix is a rectangular array of numbers or expressions arranged in rows
and columns used in various branches of mathematics.

What does 'factorial' mean?

The factorial of a non-negative integer n, denoted by n!, is the product of
all positive integers less than or equal to n.

What is a 'rational number'?

A rational number is any number that can be expressed as the quotient or
fraction p/q of two integers, where g is not zero.

Define 'absolute value' in mathematics.

The absolute value of a number is its distance from zero on the number line,
regardless of direction, and is always non-negative.

Additional Resources

1. “The Language of Mathematics: A Dictionary of Terms and Concepts”

This book serves as an extensive dictionary covering a wide range of
mathematical terms and definitions. It is designed for students, educators,
and enthusiasts who want to deepen their understanding of mathematical
language. Each entry is explained clearly, with examples that illustrate how
the term is used in various mathematical contexts.

2. “Mathematical Glossary: From Algebra to Zeta Functions”

This comprehensive glossary provides concise definitions of terms from
different branches of mathematics, including algebra, geometry, calculus, and
number theory. It is an essential reference for anyone looking to familiarize
themselves with mathematical vocabulary. The book also includes historical



notes to provide context for some of the more complex terms.

3. “Essential Mathematical Terms and Their Meanings”

Aimed at high school and early college students, this book breaks down
critical mathematical concepts into easy-to-understand language. It
highlights common terms used in exams and textbooks, helping readers to build
a solid foundation in math. The explanations are accompanied by diagrams and
real-world examples.

4. “Mathematics Dictionary for Students and Professionals”

This dictionary offers clear and precise definitions of mathematical terms
commonly encountered in academic and professional settings. It covers a broad
spectrum of topics, making it useful for engineers, scientists, and
mathematicians alike. The book also includes brief biographies of
mathematicians associated with key concepts.

5. “A Beginner’s Guide to Mathematical Terms and Symbols”

Perfect for novices, this guide introduces fundamental mathematical terms and
explains the symbols frequently used in math equations. The book is
structured to gradually build the reader’s familiarity with math language,
making it less intimidating. It includes practice exercises to reinforce
understanding.

6. “The Concise Handbook of Mathematical Definitions”

This handbook provides succinct and precise definitions of hundreds of
mathematical terms. Its compact format makes it ideal for quick reference
during study or research. The entries are organized alphabetically and cross-—
referenced for easy navigation.

7. “Mathematical Terminology Explained: A Student’s Companion”

Focused on helping students grasp complex mathematical wvocabulary, this
companion explains terms in a friendly, accessible style. It includes
examples from textbooks and practical applications to demonstrate the
relevance of each term. The book is particularly helpful for those preparing
for standardized tests.

8. “The Dictionary of Mathematical Symbols and Terms”

This reference work combines definitions of terms with explanations of
mathematical symbols, providing a dual resource for learners. It clarifies
the meaning behind commonly used symbols and how they relate to the terms
they represent. The book is richly illustrated with diagrams and annotated
examples.

9. “Mathematical Terms Unpacked: From Basics to Advanced Concepts”

Covering a wide range of mathematical terminology, this book is suitable for
readers at various levels of expertise. It starts with foundational terms and
progresses to more advanced concepts in higher mathematics. The detailed
explanations help demystify challenging topics, making the subject more
approachable.
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mathematical terms and definitions: Definitions of Some Mathematical Terms for 11-18 Year
Olds Brainard Braimah, 2007-11 The author defines nearly 1,000 mathematical terms in this
reference for pupils, parents, and mathematics teachers who are not mathematics specialists.

mathematical terms and definitions: Dictionary of Mathematics Terms Douglas Downing,
1995-07-24 More than 700 definitions of terms used in algebra, geometry, analytic geometry,
trigonometry, probability, statistics, logic, computer, math, and calculus.

mathematical terms and definitions: The Words of Mathematics: An Etymological Dictionary
of Mathematical Terms in English Steven Schwartzman, 1994-12-31 Explains the orgins of over 1500
mathematical terms used in English. This book concentrates on where those terms come from and
what their literal meanings are.

mathematical terms and definitions: Mathematical Dictionary and Cyclopedia of
Mathematical Science Comprising Definitions of All the Terms Employed in Mathematics - Charles
Davies, William Guy Peck, 1859

mathematical terms and definitions: Varying Definitions of Mathematical Terms Cecil Byron
Read, J. Ray Hanna, 1946

mathematical terms and definitions: An Introduction to Mathematical Proofs Nicholas A.
Loehr, 2019-11-20 An Introduction to Mathematical Proofs presents fundamental material on logic,
proof methods, set theory, number theory, relations, functions, cardinality, and the real number
system. The text uses a methodical, detailed, and highly structured approach to proof techniques
and related topics. No prerequisites are needed beyond high-school algebra. New material is
presented in small chunks that are easy for beginners to digest. The author offers a friendly style
without sacrificing mathematical rigor. Ideas are developed through motivating examples, precise
definitions, carefully stated theorems, clear proofs, and a continual review of preceding topics.
Features Study aids including section summaries and over 1100 exercises Careful coverage of
individual proof-writing skills Proof annotations and structural outlines clarify tricky steps in proofs
Thorough treatment of multiple quantifiers and their role in proofs Unified explanation of recursive
definitions and induction proofs, with applications to greatest common divisors and prime
factorizations About the Author: Nicholas A. Loehr is an associate professor of mathematics at
Virginia Technical University. He has taught at College of William and Mary, United States Naval
Academy, and University of Pennsylvania. He has won many teaching awards at three different
schools. He has published over 50 journal articles. He also authored three other books for CRC
Press, including Combinatorics, Second Edition, and Advanced Linear Algebra.

mathematical terms and definitions: Mathematical Dictionary and Cyclopedia of
Mathematical Science Charles Davies, William Guy Peck, 1856

mathematical terms and definitions: Math Terms and Definitions Mark J. Curry, 2012-03-31
Have you ever wondered what a particular math term means? Are you doing math research? How
about a math writing assignment or writing a research paper regarding a mathematical concept or
topic? One usually thinks of math in relation to numbers, but math is much more than that. In order
to be able to work the numbers and solve the problems an individual needs to know mathematical
terms and their meanings. This book will help unravel the vocabulary you need to know to be
successful with your mathematical journey. From basic arithmetic, to pre-algebra, geometry, ratio
and proportions, algebra, measurements and graphs, statistics, and some trigonometry, this learning
tool provides more than 800 mathematical terms and their definitions. Enjoy!

mathematical terms and definitions: Math Dictionary for Kids Theresa R. Fitzgerald, 2006
Contains more than four hundred math definitions that will help students solve many of the math
challenges they face. Includes instructions for basic operations and tables of commonly-used facts
and equivalents.

mathematical terms and definitions: Illustrated Glossary for School Mathematics Efrain Soto
Apolinar, 2023-01-10 This illustrated glossary for school mathematics provides precise definitions
accessible to a wide spectrum of readers. This book includes the most frequently used concepts of




elementary mathematics, ranging from primary, secondary, high school and university levels,
corresponding to courses in the engineering areas. It includes terms related to infinitesimal
calculus, calculus of functions of several variables, linear algebra, differential equations, vector
calculus, finite mathematics, probability, and statistics. This book contains 2420 defined terms and
1248 figures. The number of illustrations is greater if the examples in each definition are considered
as an illustration. In addition to the definition of each term, where it was considered appropriate,
related mathematical results, algebraic properties of the defined mathematical object, its geometric
representation, examples to clarify the concept or the defined mathematical technique, etc., are
included with the intention of conveying the mathematical idea in different forms of representation
(algebraic, numerical, geometric, etc.) The goal of the author of this book is to provide a reference
source for schoolwork, and at the same time, to help the student to understand the definition of a
mathematical term or to know the most important results related to it. A glossary of mathematical
terms can never be considered finished. Therefore, it is not intended to cover all branches and all
the terms in mathematics. However, this version is a very complete one, and it should be considered
an indispensable volume, both in the school library and in the family library. This book will be very
useful for students, teachers, tutors, edutubers, authors, and even researchers in the area of
mathematics, and its learning and teaching, and anyone from the general public who wishes to
improve their understanding of mathematical ideas.

mathematical terms and definitions: The Laidlaw Glossary of
Arithmetical-mathematical Terms Bernard H. Gundlach, 1961

mathematical terms and definitions: The Language of Mathematics Mohan Ganesalingam,
2013-03-14 The Language of Mathematics was awarded the E.W. Beth Dissertation Prize for
outstanding dissertations in the fields of logic, language, and information. It innovatively combines
techniques from linguistics, philosophy of mathematics, and computation to give the first
wide-ranging analysis of mathematical language. It focuses particularly on a method for determining
the complete meaning of mathematical texts and on resolving technical deficiencies in all standard
accounts of the foundations of mathematics. The thesis does far more than is required for a PhD: it is
more like a lifetime's work packed into three years, and is a truly exceptional achievement. Timothy
Gowers

mathematical terms and definitions: Guide to Information Sources in Mathematics and
Statistics Martha A. Tucker, Nancy D. Anderson, 2004-09-30 This book is a reference for librarians,
mathematicians, and statisticians involved in college and research level mathematics and statistics
in the 21st century. We are in a time of transition in scholarly communications in mathematics,
practices which have changed little for a hundred years are giving way to new modes of accessing
information. Where journals, books, indexes and catalogs were once the physical representation of a
good mathematics library, shelves have given way to computers, and users are often accessing
information from remote places. Part I is a historical survey of the past 15 years tracking this huge
transition in scholarly communications in mathematics. Part II of the book is the bibliography of
resources recommended to support the disciplines of mathematics and statistics. These are grouped
by type of material. Publication dates range from the 1800's onwards. Hundreds of electronic
resources-some online, both dynamic and static, some in fixed media, are listed among the paper
resources. Amazingly a majority of listed electronic resources are free.

mathematical terms and definitions: Brain-Powered Lessons--Parts of a Mathematical
Expression LaVonna Roth, 2014-07-01 Based on current brain research, this ready-to-use lesson
engages sixth graders using the Kinesthetic Word Web strategy. Encourage students with strategies
designed to foster student achievement related to the parts of a mathematical expression.

mathematical terms and definitions: Mathematical Optimization Terminology Andre A.
Keller, 2017-11-10 Mathematical Optimization Terminology: A Comprehensive Glossary of Terms is a
practical book with the essential formulations, illustrative examples, real-world applications and
main references on the topic. This book helps readers gain a more practical understanding of
optimization, enabling them to apply it to their algorithms. This book also addresses the need for a



practical publication that introduces these concepts and techniques. - Discusses real-world
applications of optimization and how it can be used in algorithms - Explains the essential
formulations of optimization in mathematics - Covers a more practical approach to optimization

mathematical terms and definitions: Dictionary of Classical and Theoretical Mathematics
Catherine Cavagnaro, William T. Haight, II, 2001-02-26 Containing more than 1,000 entries, the
Dictionary of Classical and Theoretical Mathematics focuses on mathematical terms and definitions
of critical importance to practicing mathematicians and scientists. This single-source reference
provides working definitions, meanings of terms, related references, and a list of alternative terms
and definitions. The dictionary is one of five constituent works that make up the casebound CRC
Comprehensive Dictionary of Mathematics.

mathematical terms and definitions: But I'm Not a Reading Teacher Amy Benjamin,
2013-09-27 This book shows content area teachers in middle and high schools how to boost student
achievement by including lessons and strategies which focus on students' reading comprehension
without detracting from content area focus. These mini-lessons and strategies are research-based
and address the specific literacy challenges of each particular subject area (social studies,
mathematics, science, etc.). The author has provided a large number of reading examples from texts,
sample tests and assessments, and actual mini-lessons, their content areas identified by marginal
tabs.

mathematical terms and definitions: Discrete Algorithmic Mathematics, Third Edition
Stephen B. Maurer, Anthony Ralston, 2005-01-21 Thoroughly revised for a one-semester course, this
well-known and highly regarded book is an outstanding text for undergraduate discrete
mathematics. It has been updated with new or extended discussions of order notation, generating
functions, chaos, aspects of statistics, and computational biology. Written in a lively, clear style that
talks to the reader, the book is unique for its emphasis on algorithmics and the inductive and
recursive paradigms as central mathematical themes. It includes a broad variety of applications, not
just to mathematics and computer science, but to natural and social science as well. A manual of
selected solutions is available for sale to students; see sidebar. A complete solution manual is
available free to instructors who have adopted the book as a required text.

mathematical terms and definitions: The Philosophical Presuppositions of
Mathematical Logic Harold Robert Smart, 1925

mathematical terms and definitions: Forever Finite Kip K. Sewell, 2023-08-01 INFINITY IS
NOT WHAT IT SEEMS... Infinity is commonly assumed to be a logical concept, reliable for
conducting mathematics, describing the Universe, and understanding the divine. Most of us are
educated to take for granted that there exist infinite sets of numbers, that lines contain an infinite
number of points, that space is infinite in expanse, that time has an infinite succession of events,
that possibilities are infinite in quantity, and over half of the world’s population believes in a divine
Creator infinite in knowledge, power, and benevolence. According to this treatise, such assumptions
are mistaken. In reality, to be is to be finite. The implications of this assessment are profound: the
Universe and even God must necessarily be finite. The author makes a compelling case against
infinity, refuting its most prominent advocates. Any defense of the infinite will find it challenging to
answer the arguments laid out in this book. But regardless of the reader’s position, Forever Finite
offers plenty of thought-provoking material for anyone interested in the subject of infinity from the
perspectives of philosophy, mathematics, science, and theology.
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