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Definition of Line of Symmetry in Math: Understanding Symmetry in Shapes and Figures

Definition of line of symmetry in math is a fundamental concept that helps us understand
balance and harmony in geometric shapes. Whether you’re looking at a butterfly’s wings, a perfectly
folded paper, or a beautifully designed logo, lines of symmetry play a crucial role in defining how
halves of an object relate to each other. But what exactly is a line of symmetry? How do
mathematicians define it, and why is it so important in geometry and beyond? Let’s dive deeper into
this fascinating topic.

What Is the Definition of Line of Symmetry in Math?

In mathematics, the line of symmetry is defined as an imaginary or real line that divides a figure into
two mirror-image halves. When you fold the shape along this line, the two halves match perfectly,
meaning that one side is the exact reflection of the other. This line acts like a mirror, reflecting every
point on one side to the corresponding point on the other side.

Think of the letter "A" – it has a vertical line of symmetry down the middle. If you fold it along that
line, both halves align perfectly. However, the letter "F" does not have such a line because folding it
along any line will not produce two matching halves.

Mathematical Explanation

From a more mathematical perspective, a line of symmetry can be described as a line such that for
every point on one side of the line, there exists a corresponding point on the other side at an equal
distance from the line but in the opposite direction. This concept can be formalized using coordinate
geometry, where reflecting a point across a line involves transforming its coordinates in a specific
way.

Types of Symmetry Related to the Line of Symmetry

Symmetry in math isn’t limited to just one kind; the line of symmetry is one among several types that
help describe figures’ balance.

Reflective Symmetry

Also known as mirror symmetry, reflective symmetry is the most common when discussing lines of
symmetry. It occurs when an object is identical on both sides of a dividing line. For example, many
animals and human faces exhibit reflective symmetry, which is often associated with aesthetic
appeal.



Rotational Symmetry

While not directly related to a line, rotational symmetry refers to an object looking the same after a
certain amount of rotation. Even though this involves different symmetry concepts, understanding
lines of symmetry often serves as a foundation for grasping rotational symmetry.

Examples of Line of Symmetry in Various Shapes

To get a clearer picture of the definition of line of symmetry in math, it’s helpful to explore examples
across different geometric figures.

Circle: A circle has an infinite number of lines of symmetry because any line passing through
its center divides it into two identical halves.

Square: A square has four lines of symmetry – two diagonal lines and two lines through the
midpoints of opposite sides.

Rectangle: A rectangle has two lines of symmetry – vertical and horizontal lines through the
midpoints of opposite sides.

Equilateral Triangle: This triangle has three lines of symmetry, each passing through a vertex
and the midpoint of the opposite side.

Isosceles Triangle: Only one line of symmetry, which bisects the vertex angle and the base.

Scalene Triangle: Usually, no lines of symmetry because sides and angles are unequal.

Why Identifying Lines of Symmetry Matters

Recognizing lines of symmetry helps in several ways:

Problem Solving: Symmetry can simplify complex problems by reducing the area or shape
you need to analyze.

Design and Art: Artists and designers use symmetry to create visually pleasing and balanced
compositions.

Nature and Science: Many natural phenomena exhibit symmetry, and understanding lines of
symmetry can aid in biological studies and physics.



How to Find the Line of Symmetry in Different Figures

Finding the line of symmetry can sometimes be straightforward, but other times it requires careful
observation or calculation.

Using Folding or Tracing Methods

A practical, hands-on approach is to fold a paper shape and check if the halves align perfectly. This
method is especially useful for irregular or complex shapes when working visually.

Using Coordinate Geometry

When working with shapes on a coordinate plane, you can use algebraic formulas to find the line of
symmetry. For example, the axis of symmetry for a parabola defined by the quadratic function y =
ax² + bx + c is given by the vertical line x = -b/(2a).

Symmetry in Polygons

For regular polygons (shapes with equal sides and angles), lines of symmetry often pass through
vertices and midpoints of opposite sides. Understanding the properties of these polygons helps
quickly identify symmetry lines.

Line of Symmetry Beyond Basic Geometry

While the definition of line of symmetry in math primarily relates to geometric figures, its applications
extend much further.

In Algebra and Functions

Symmetry concepts apply to graphs of functions. For example, even functions have vertical lines of
symmetry along the y-axis, while odd functions exhibit rotational symmetry about the origin.

In Physics and Engineering

Symmetry principles are fundamental in physics, especially in understanding conservation laws and
particle interactions. Engineers use symmetry to design stable and efficient structures.



In Computer Graphics and Design

Creating symmetric models or graphics requires a clear understanding of lines of symmetry to ensure
objects look balanced and realistic.

Tips for Teaching and Learning About Lines of
Symmetry

If you’re a student or educator, here are some helpful tips to grasp the concept better:

Use Real-Life Objects: Find symmetrical objects around you like leaves, letters, or household
items to illustrate concepts.

Practice Drawing Lines: Sketch shapes and try drawing possible lines of symmetry, then fold
or mirror to verify.

Leverage Technology: Use geometry software or apps that allow you to manipulate shapes
and explore symmetry interactively.

Combine With Other Concepts: Connect symmetry to other math ideas such as
transformations, congruence, and reflections to deepen understanding.

Understanding the definition of line of symmetry in math opens up a world where shapes and patterns
reveal their underlying balance and order. Whether in classrooms, nature, or art studios, symmetry
serves as a bridge between aesthetics and mathematics, making it a timeless and captivating topic to
explore.

Frequently Asked Questions

What is the definition of a line of symmetry in math?
A line of symmetry in math is a line that divides a figure into two mirror-image halves, where one side
is the exact reflection of the other.

How can you identify a line of symmetry in a shape?
You can identify a line of symmetry by folding the shape along a line to see if both halves match
exactly or by checking if each point on one side corresponds to a point on the other side at an equal
distance from the line.



Why is the line of symmetry important in geometry?
The line of symmetry is important because it helps in understanding properties of shapes, simplifying
problem-solving, and analyzing patterns and designs.

Can a shape have more than one line of symmetry?
Yes, some shapes like squares and regular polygons have multiple lines of symmetry, while others
like scalene triangles have none.

Is the line of symmetry always vertical?
No, a line of symmetry can be vertical, horizontal, or diagonal depending on the shape and how it is
symmetrical.

What is the difference between a line of symmetry and an axis
of symmetry?
There is no difference; the terms line of symmetry and axis of symmetry are used interchangeably to
describe a line that divides a figure into symmetrical parts.

How is the line of symmetry used in coordinate geometry?
In coordinate geometry, the line of symmetry can be represented by an equation, and it reflects
points across this line to find their symmetrical counterparts.

Additional Resources
Definition of Line of Symmetry in Math: A Detailed Exploration

definition of line of symmetry in math serves as a foundational concept in geometry, pivotal for
understanding shapes, patterns, and spatial relationships. In essence, a line of symmetry divides a
figure into two mirror-image halves, ensuring that one side reflects perfectly onto the other. This
mathematical principle extends beyond simple shapes, influencing various fields such as design,
architecture, and even natural sciences. By investigating this concept thoroughly, one can appreciate
its significance and applications in both theoretical and practical contexts.

Understanding the Line of Symmetry

At its core, a line of symmetry in mathematics is defined as a line that bisects a figure so that each
point on one side corresponds to an identical point on the other side, at an equal distance from the
line. This axis effectively acts as a mirror, creating two congruent halves. The concept is not limited to
two-dimensional figures; it also applies to three-dimensional objects, where symmetry lines often
manifest as planes.

The importance of the line of symmetry lies in its ability to characterize the inherent balance within



geometric shapes. For instance, a square has four lines of symmetry, each passing through the
midpoints of opposite sides or vertices, whereas an equilateral triangle has three lines of symmetry.
Meanwhile, irregular shapes may have none, highlighting how symmetry quantifies aesthetic and
structural harmony.

Types of Symmetry Lines

The study of lines of symmetry branches into various categories depending on the nature of the figure
and dimensional considerations:

Vertical Line of Symmetry: This line runs up and down, dividing a shape into left and right
mirrored halves. Common examples include letters like "A" and natural forms such as butterfly
wings.

Horizontal Line of Symmetry: Running left to right, this line creates mirrored top and bottom
halves. It is often observed in shapes such as the letter "H" or certain architectural elements.

Oblique or Diagonal Line of Symmetry: These lines slice through figures at angles other
than vertical or horizontal, seen in shapes like the letter "X" or some kite shapes.

Understanding these types helps in classifying shapes and analyzing their properties in varied
mathematical problems.

Mathematical Properties and Significance

The definition of line of symmetry in math extends into algebraic and coordinate geometry realms,
where symmetry can be described using equations. For example, the vertical line x = a is a line of
symmetry for a function if reflecting any point (x, y) about this line results in another point (2a - x, y)
that also lies on the function’s graph.

From a broader perspective, symmetry plays a crucial role in simplifying complex geometrical proofs
and calculations. Recognizing symmetrical properties allows mathematicians and students to reduce
redundant computations by focusing on just one half of a figure.

Symmetry in Coordinate Geometry

Coordinate geometry offers a precise framework to explore symmetry through algebraic expressions:

Line Symmetry: When a graph is symmetric about a vertical or horizontal line, it indicates that
for every point on the graph, its mirror image across the line also lies on the graph.



Point Symmetry: Also known as rotational symmetry of 180 degrees, it implies that rotating
the figure about a central point results in the same figure.

These concepts are fundamental when analyzing functions and shapes, particularly in calculus and
advanced mathematics.

Applications and Implications of Line of Symmetry

Beyond theoretical mathematics, the definition of line of symmetry in math finds numerous practical
applications. Architects utilize symmetry to design aesthetically pleasing and structurally sound
buildings. Symmetry lines contribute to balance and stability in construction, influencing how forces
distribute over structures.

In the natural world, symmetry is prevalent in biological forms such as leaves, flowers, and animal
bodies, often linked to evolutionary advantages like camouflage and mate attraction. Artists and
designers rely on symmetry to create visually appealing compositions, recognizing that symmetrical
patterns tend to be more harmonious and pleasing to the human eye.

Symmetry in Technology and Design

The concept transcends pure mathematics and is integral to various technological fields:

Computer Graphics: Symmetry algorithms help in rendering objects efficiently by modeling
only half and mirroring it.

Robotics: Symmetry assists in designing balanced robots, ensuring even weight distribution
and movement precision.

Engineering: Structural engineering employs symmetry to predict stress points and optimize
material usage.

These practical implications underscore the versatility of the line of symmetry concept.

Challenges and Limitations

While the definition of line of symmetry in math is straightforward for regular shapes, its application
can become complex with irregular or fractal geometries. Determining lines of symmetry in such
cases may require advanced computational tools or approximation methods.

Additionally, some figures exhibit rotational or point symmetry without a clear line of symmetry,



complicating classification. These nuances highlight the importance of a flexible and comprehensive
approach when analyzing symmetry in more complex mathematical contexts.

The exploration of symmetry lines also invites philosophical considerations about perception and
aesthetics, as human appreciation for symmetry is deeply rooted in cognitive processing and cultural
factors.

The multifaceted nature of the line of symmetry continues to inspire inquiry across disciplines,
blending geometry’s precision with the broad scope of natural and human-made patterns.
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  definition of line of symmetry in math: The Handy Math Answer Book Patricia
Barnes-Svarney, Thomas E Svarney, 2012-05-01 From Sudoku to Quantum Mechanics, Unraveling
the Mysteries of Mathematics! What's the formula for changing intimidation to exhilaration? When it
comes to math, it's The Handy Math Answer Book! From a history dating back to prehistoric times
and ancient Greece to how we use math in our everyday lives, this fascinating and informative guide
addresses the basics of algebra, calculus, geometry, and trigonometry, and then proceeds to
practical applications. You'll find easy-to-follow explanations of how math is used in daily financial
and market reports, weather forecasts, real estate valuations, games, and measurements of all kinds.
In an engaging question-and-answer format, more than 1,000 everyday math questions and concepts
are tackled and explained, including ... What are a googol and a googolplex? What are some of the
basic “building blocks” of geometry? What is a percent? How do you multiply fractions? What are
some of the mathematics behind global warming? What does the philosophy of mathematics mean?
What is a computer“app”? What's the difference between wet and dry measurements when you're
cooking? How often are political polls wrong? How do you figure out a handicap in golf and bowling?
How does the adult brain process fractions? And many, many more! For parents, teachers, students,
and anyone seeking additional guidance and clarity on their mathematical quest, The Handy Math
Answer Book is the perfect guide to understanding the world of numbers bridging the gap between
left- and right-brained thinking. Appendices on Measurements and Conversion Factors plus Common
Formulas for Calculating Areas and Volumes of shapes are also included. Its helpful bibliography
and extensive index add to its usefulness.
  definition of line of symmetry in math: New National Framework Mathematics 9 Core
Workbook Maryanne Tipler, 2004 This one colour, disposable Workbook is aimed at middle ability
pupils in Year 9 and provides an ideal homework book so that core pupil books don't need to be
taken home. Ideal for use with New National Framework Mathematics or alongside any other course
throughout the year.
  definition of line of symmetry in math: Teaching Mathematics Through Problem-Solving
Akihiko Takahashi, 2021-03-31 This engaging book offers an in-depth introduction to teaching
mathematics through problem-solving, providing lessons and techniques that can be used in
classrooms for both primary and lower secondary grades. Based on the innovative and successful
Japanese approaches of Teaching Through Problem-solving (TTP) and Collaborative Lesson Research
(CLR), renowned mathematics education scholar Akihiko Takahashi demonstrates how these
teaching methods can be successfully adapted in schools outside of Japan. TTP encourages students
to try and solve a problem independently, rather than relying on the format of lectures and
walkthroughs provided in classrooms across the world. Teaching Mathematics Through
Problem-Solving gives educators the tools to restructure their lesson and curriculum design to make
creative and adaptive problem-solving the main way students learn new procedures. Takahashi
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showcases TTP lessons for elementary and secondary classrooms, showing how teachers can create
their own TTP lessons and units using techniques adapted from Japanese educators through CLR.
Examples are discussed in relation to the Common Core State Standards, though the methods and
lessons offered can be used in any country. Teaching Mathematics Through Problem-Solving offers
an innovative new approach to teaching mathematics written by a leading expert in Japanese
mathematics education, suitable for pre-service and in-service primary and secondary math
educators.
  definition of line of symmetry in math: The Psychology of Mathematics Anderson Norton,
2022-03-21 This book offers an innovative introduction to the psychological basis of mathematics
and the nature of mathematical thinking and learning, using an approach that empowers students by
fostering their own construction of mathematical structures. Through accessible and engaging
writing, award-winning mathematician and educator Anderson Norton reframes mathematics as
something that exists first in the minds of students, rather than something that exists first in a
textbook. By exploring the psychological basis for mathematics at every level—including geometry,
algebra, calculus, complex analysis, and more—Norton unlocks students’ personal power to
construct mathematical objects based on their own mental activity and illustrates the power of
mathematics in organizing the world as we know it. Including reflections and activities designed to
inspire awareness of the mental actions and processes coordinated in practicing mathematics, the
book is geared toward current and future secondary and elementary mathematics teachers who will
empower the next generation of mathematicians and STEM majors. Those interested in the history
and philosophy that underpins mathematics will also benefit from this book, as well as those
informed and curious minds attentive to the human experience more generally.
  definition of line of symmetry in math: Encyclopedic Dictionary of Mathematics Nihon
Sūgakkai, 1993 V.1. A.N. v.2. O.Z. Apendices and indexes.
  definition of line of symmetry in math: Key Maths GCSE , 2003 Developed for the CCEA
Specification, this Teacher File contains detailed support and guidance on advanced planning, points
of emphasis, key words, notes for the non-specialist, useful supplementary ideas and homework
sheets.
  definition of line of symmetry in math: Content-Area Vocabulary Strategies for
Mathematics Walch Publishing, 2003-02
  definition of line of symmetry in math: Teaching Today's Mathematics in the Middle
Grades Art Johnson, Kit Norris, 2006 Teaching Today's Mathematics in the Middle Grades provides
current and future middle school teachers with the mathematics content, essential concepts,
methodology, activities, and resources to both learn and teach mathematics in grades 5 to 8.The
authors focus exclusively on the middle school learner and the middle school mathematics
curriculum. Although each chapter discusses foundational mathematics concepts from earlier grades
and previews topics that will follow the middle grades, the emphasis is on the middle school. This
selective focus allows for proper development of critical topics in the middle school such as
proportionality algebraic thinking, and the integral role of manipulatives. Assessment practices and
problem solving are also emphasized from the viewpoint of effective practices for middle school
students. Unique Features React and Reflect features prompt classroom discussions by asking the
reader to think independently regarding a statement, issue, or concern. Try This features ask the
reader to solve a problem first, or extend the current discussion by working on an extension of a
problem. By completing the problem first, teachers are putting themselves in the place of their
students, helping the teacher discover first-hand common misconceptions. Numerous exercises and
activities appear at the end of each chapter to reinforce student understanding of various topics and
ensure mastery of the mathematics content. The NCTM Principles and Standards are emphasized
throughout the book, beginning with a discussion in Chapter 1. Each of the content chapters (6-11)
opens with the relevant NCTM content standards for that chapter. In addition, marginal icons
highlight areas within the text in which the NCTM process standards are discussed. Reviewers rave.
. . From the content, organization, and approach, it is evident that the authors have years of



teaching experience. This gives the text authority. --Marina Krause, California State University-Long
BeachThe authors do an excellent job of presenting in sequential order essential concepts,
methodology, activities, and technological resources essential to assist [the] beginning math teacher
in preparing to teach in the middle school program. --Gerald Jarmon, North Carolina Central
University
  definition of line of symmetry in math: Brain-Compatible Activities for Mathematics, Grades
4-5 David A. Sousa, 2009-12-10 Aligned with NCTM standards and focal points, this resource offers
ready-to-use lessons that include brain-compatible math activities, step-by-step instructions for the
teacher, and all the necessary reproducibles.
  definition of line of symmetry in math: Eureka Math Grade 4 Study Guide Great Minds,
2015-11-09 Eureka Math is a comprehensive, content-rich PreK–12 curriculum that follows the focus
and coherence of the Common Core State Standards in Mathematics (CCSSM) and carefully
sequences the mathematical progressions into expertly crafted instructional modules. The
companion Study Guides to Eureka Math gather the key components of the curriculum for each
grade into a single location, unpacking the standards in detail so that both users and non-users of
Eureka Math can benefit equally from the content presented. Each of the Eureka Math Curriculum
Study Guides includes narratives that provide educators with an overview of what students should
be learning throughout the year, information on alignment to the instructional shifts and the
standards, design of curricular components, approaches to differentiated instruction, and
descriptions of mathematical models. The Study Guides can serve as either a self-study professional
development resource or as the basis for a deep group study of the standards for a particular grade.
For teachers who are new to the classroom or the standards, the Study Guides introduce them not
only to Eureka Math but also to the content of the grade level in a way they will find manageable
and useful. Teachers familiar with the Eureka Math curriculum will also find this resource valuable
as it allows for a meaningful study of the grade level content in a way that highlights the coherence
between modules and topics. The Study Guides allow teachers to obtain a firm grasp on what it is
that students should master during the year. The Eureka Math Curriculum Study Guide, Grade 4
provides an overview of all of the Grade 4 modules, including Place Value, Rounding, and Algorithms
for Addition and Subtraction; Unit Conversions and Problem Solving with Metric Measurement;
Multi-Digit Multiplication and Division; Angle Measure and Plane Figures; Fraction Equivalence,
Ordering, and Operations; Decimal Fractions; and Exploring Measurement with Multiplication.
  definition of line of symmetry in math: Blackie's Dictionary of Mathematics Blackie, 2000*
Dictionary
  definition of line of symmetry in math: Essential Skills Math Teacher Created Resources,
Inc, 2008-12 2 CD-ROMs: Bonus parent materials! English & Spanish--Cover.
  definition of line of symmetry in math: Mathematics with Meaning Colleen Elizabeth
Mitchell, 1999
  definition of line of symmetry in math: Eureka Math Curriculum Study Guide Common
Core, 2015-03-23 Eureka Math is a comprehensive, content-rich PreK–12 curriculum that follows the
focus and coherence of the Common Core State Standards in Mathematics (CCSSM) and carefully
sequences the mathematical progressions into expertly crafted instructional modules. The
companion Study Guides to Eureka Math gather the key components of the curriculum for each
grade into a single location, unpacking the standards in detail so that both users and non-users of
Eureka Math can benefit equally from the content presented. Each of the Eureka Math Curriculum
Study Guides includes narratives that provide educators with an overview of what students should
be learning throughout the year, information on alignment to the instructional shifts and the
standards, design of curricular components, approaches to differentiated instruction, and
descriptions of mathematical models. The Study Guides can serve as either a self-study professional
development resource or as the basis for a deep group study of the standards for a particular grade.
For teachers who are new to the classroom or the standards, the Study Guides introduce them not
only to Eureka Math but also to the content of the grade level in a way they will find manageable



and useful. Teachers familiar with the Eureka Math curriculum will also find this resource valuable
as it allows for a meaningful study of the grade level content in a way that highlights the coherence
between modules and topics. The Study Guides allow teachers to obtain a firm grasp on what it is
that students should master during the year. The Eureka Math Curriculum Study Guide, Grade 4
provides an overview of all of the Grade 4 modules, including Place Value, Rounding, and Algorithms
for Addition and Subtraction; Unit Conversions and Problem Solving with Metric Measurement;
Multi-Digit Multiplication and Division; Angle Measure and Plane Figures; Fraction Equivalence,
Ordering, and Operations; Decimal Fractions; and Exploring Measurement with Multiplication.
  definition of line of symmetry in math: Scripting Approaches in Mathematics Education Rina
Zazkis, Patricio Herbst, 2017-10-30 This book shows how the practice of script writing can be used
both as a pedagogical approach and as a research tool in mathematics education. It provides an
opportunity for script-writers to articulate their mathematical arguments and/or their pedagogical
approaches. It further provides researchers with a corpus of narratives that can be analyzed using a
variety of theoretical perspectives. Various chapters argue for the use of dialogical method and
highlight its benefits and special features. The chapters examine both “low tech” implementations as
well as the use of a technological platform, LessonSketch. The chapters present results of and
insights from several recent studies, which utilized scripting in mathematics education research and
practice.
  definition of line of symmetry in math: Teaching Elementary Mathematics to Struggling
Learners Bradley S. Witzel, Mary E. Little, 2016-01-24 Packed with effective instructional strategies,
this book explores why certain K-5 students struggle with math and provides a framework for
helping these learners succeed. The authors present empirically validated practices for supporting
students with disabilities and others experiencing difficulties in specific areas of math, including
problem solving, early numeracy, whole-number operations, fractions, geometry, and algebra.
Concrete examples, easy-to-implement lesson-planning ideas, and connections to state standards, in
particular the Common Core standards, enhance the book's utility. Also provided is invaluable
guidance on planning and delivering multi-tiered instruction and intervention.
  definition of line of symmetry in math: First Steps for Math Olympians: Using the
American Mathematics Competitions J. Douglas Faires, 2020-10-26 Any high school student
preparing for the American Mathematics Competitions should get their hands on a copy of this book!
A major aspect of mathematical training and its benefit to society is the ability to use logic to solve
problems. The American Mathematics Competitions (AMC) have been given for more than fifty years
to millions of high school students. This book considers the basic ideas behind the solutions to the
majority of these problems, and presents examples and exercises from past exams to illustrate the
concepts. Anyone taking the AMC exams or helping students prepare for them will find many useful
ideas here. But people generally interested in logical problem solving should also find the problems
and their solutions interesting. This book will promote interest in mathematics by providing students
with the tools to attack problems that occur on mathematical problem-solving exams, and
specifically to level the playing field for those who do not have access to the enrichment programs
that are common at the top academic high schools. The book can be used either for self-study or to
give people who want to help students prepare for mathematics exams easy access to topic-oriented
material and samples of problems based on that material. This is useful for teachers who want to
hold special sessions for students, but it is equally valuable for parents who have children with
mathematical interest and ability. As students' problem solving abilities improve, they will be able to
comprehend more difficult concepts requiring greater mathematical ingenuity. They will be taking
their first steps towards becoming math Olympians!
  definition of line of symmetry in math: Geometry, Groups and Mathematical Philosophy
Krishnendu Gongopadhyay, Shashikant A. Katre, 2025-02-21 This volume contains the proceedings
of the International Conference on Geometry, Groups and Mathematical Philosophy, held in honor of
Ravindra S. Kulkarni's 80th birthday. Talks at the conference touched all the areas that intrigued
Ravi Kulkarni over the years. Accordingly, the conference was divided into three parts: differential



geometry, symmetries arising in geometric and general mathematics, mathematical philosophy and
Indian mathematics. The volume also includes an expanded version of Kulkarni's lecture and a brief
autobiography.
  definition of line of symmetry in math: Facilitator's Guidebook for Use of Mathematics
Situations in Professional Learning Rose Mary Zbiek, Glendon W. Blume, M. Kathleen Heid,
2018-01-01 The depth and breadth of a mathematics teacher’s understanding of mathematics matter
most as the teacher engages in the daily work of teaching. One of the major challenges to teachers is
to be ready to draw on the relevant mathematical ideas from different areas of the school curriculum
and from their postsecondary mathematics experiences that can be helpful in explaining ideas to
students, making instructional decisions, creating examples, and engaging in other aspects of their
daily work. Being mathematically ready and confident requires teachers to engage in ongoing
professional learning that helps them to connect mathematics to events like those they live on a daily
basis. The purpose of this volume is to provide teachers, teacher educators, and other facilitators of
professional learning opportunities with examples of authentic events and tools for discussing those
events in professional learning settings. The work shared in Facilitator’s Guidebook for Use of
Mathematics Situations in Professional Learning (Guidebook) resulted from a collaborative effort of
school mathematics supervisors and university mathematics educators. The collaborators joined
their varied experiences as teachers, coaches, supervisors, teacher educators, and researchers to
suggest ways to scaffold activities, encourage discussion, and instigate reflection with
teacher–participants of differing mathematics backgrounds and with varying teaching assignments.
Each guide has ideas for engaging and furthering mathematical thought across a range of facilitator
and participant mathematics backgrounds and draws on the collaborators’ uses of the Situations
with in-service and prospective teachers. The events and mathematical ideas connected to each
event come from Situations in Mathematical Understanding for Secondary Teaching: A Framework
and Classroom-Based Situations. A Situation is a description of a classroom-related event and the
mathematics related to it. For each of six Situations, school and university collaborators developed a
facilitator’s guide that presents ideas and options for engaging teachers with the event and the
mathematical ideas. The Guidebook also contains suggestions for how teachers and others might
develop new Situations based on events from their own classrooms as a form of professional
learning. Both teacher educators and school-based facilitators can use this volume to structure
sessions and inspire ideas for professional learning activities that are rooted in the daily work of
mathematics teachers and students.
  definition of line of symmetry in math: 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,
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