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Definition of Vertical in Math: Understanding the Concept and Its
Applications

definition of vertical in math is a foundational concept that often arises
when studying geometry, algebra, and coordinate systems. Whether you're
navigating through graphs or exploring shapes, knowing what "vertical" means
and how it functions can provide clarity and improve your mathematical
intuition. In this article, we'll explore the definition of vertical in math,
its significance, and how it applies in different mathematical contexts.

What Does Vertical Mean in Mathematics?

At its core, the definition of vertical in math relates to direction and
orientation. When something is described as vertical, it means it runs
straight up and down, perpendicular to the horizontal axis. Imagine a line or
a segment standing upright, like a flagpole or the edges of a
doorframe—that's vertical.

In coordinate geometry, vertical lines are those that have an undefined slope
because they do not run left-to-right but rather straight up and down. This
makes vertical lines unique compared to other lines you might encounter on a
graph.

Vertical vs. Horizontal: Understanding the
Difference

To fully grasp the definition of vertical in math, it helps to compare it
with its counterpart: horizontal. Horizontal lines run left-to-right,
parallel to the x-axis in a coordinate plane, and have a slope of zero.
Vertical lines, by contrast, run parallel to the y-axis and have an undefined
slope.

Here is a brief comparison:
e Vertical Lines: Run up and down, parallel to the y-axis, slope is
undefined.

e Horizontal Lines: Run left to right, parallel to the x-axis, slope is
zero.



This distinction is crucial when solving equations of lines or analyzing
graphs.

The Mathematical Definition of a Vertical Line

In algebra and coordinate geometry, the definition of vertical in math is
often formalized through the equation of a vertical line. A vertical line has
the equation:

Here, "a" is a constant representing the x-coordinate through which the line
passes. No matter what value y takes, the x-coordinate remains constant along
the vertical line. This is why vertical lines have an undefined
slope—calculating slope involves division by zero in this case.

Why Is the Slope of a Vertical Line Undefined?

Slope is calculated as the change in y over the change in x (rise over run).
For a vertical line, the change in x is zero because all points share the
same X-coordinate. Since division by zero is undefined in mathematics, the
slope of a vertical line cannot be determined-it is considered undefined.

This concept is important when solving problems involving line equations,
parallelism, and perpendicularity.

Applications of Vertical Lines in Math

Understanding the definition of vertical in math is not just theoretical; it
plays a role in many practical mathematical problems and real-world
situations.

Graphing Functions and Vertical Lines

In graphing, vertical lines help define boundaries or specific values. For
example, the vertical line test is a method to determine if a curve is a
function. According to this test, if a vertical line intersects a curve more
than once, the curve does not represent a function.

This test leverages the definition of vertical in math because a vertical
line represents a single x-value. If multiple y-values correspond to that x,



the relation fails the function criterion.

Perpendicular Lines and Vertical Lines

Vertical lines are essential when discussing perpendicularity. A line
perpendicular to a vertical line must be horizontal, and vice versa. Since
vertical lines have an undefined slope, their perpendicular counterparts have
a slope of zero.

This relationship is often used in geometry to find equations of lines
perpendicular to a given line, which is useful in coordinate geometry and
real-world modeling.

Vertical in Other Mathematical Contexts

The definition of vertical in math extends beyond just lines on a graph. It
also appears in other areas such as vectors, angles, and three-dimensional
geometry.

Vertical Vectors

In vector mathematics, a vector is considered vertical if it points straight
up or down along the y-axis. Vertical vectors have no horizontal component.
Understanding vertical vectors is helpful when decomposing forces or
directions in physics and engineering.

Vertical Angles

While vertical lines run up and down, the term "vertical" also appears in
"vertical angles." Vertical angles are formed when two lines intersect,
creating pairs of opposite angles that are equal in measure. Although the
term shares the word "vertical," it relates more to the positioning of angles
rather than directionality.

Tips for Identifying and Working with Vertical
Lines

When dealing with vertical lines, here are some practical tips:



Look for constant x-values: If a line's equation is x = a constant, it's
vertical.

Remember slope rules: Vertical lines have undefined slope; horizontal
lines have zero slope.

Use the vertical line test: To check if a graph represents a function,
see if any vertical line crosses it more than once.

Perpendicular lines: To find a line perpendicular to a vertical line,
write a horizontal line with slope zero.

These guidelines help simplify problems and avoid common mistakes.

The Role of Vertical Lines in Coordinate
Systems

In the Cartesian coordinate system, vertical lines function as reference
markers parallel to the y-axis. They divide the plane into different regions
and assist in graphing inequalities, functions, and geometric shapes.

For example, inequalities such as x > 3 or x = -2 can be represented by
shading regions either to the right or left of a vertical line. This visual
representation aids in understanding solution sets and domains of functions.

Understanding Vertical Asymptotes

In calculus and advanced algebra, vertical lines appear as vertical
asymptotes. A vertical asymptote is a vertical line which a graph approaches
but never crosses or touches. This occurs when a function tends towards
infinity or negative infinity as the input approaches a specific x-value.

Vertical asymptotes are crucial in understanding the behavior of rational
functions and limits, highlighting where functions become undefined or
exhibit extreme behavior.

Summary

The definition of vertical in math is a straightforward yet powerful concept
that extends through various branches of mathematics. Whether it’s
identifying the orientation of a line, understanding slope, analyzing
functions, or exploring vectors and angles, vertical lines and directions



play a fundamental role.

By grasping the nature of vertical lines—how they are represented, their
slope properties, and their applications—you build a solid foundation for
further mathematical learning and problem-solving. Next time you encounter a
line standing tall on a graph or hear about vertical angles, you'll
appreciate the depth behind this simple term.

Frequently Asked Questions

What is the definition of vertical in math?

In math, vertical refers to a direction or line that goes straight up and
down, perpendicular to the horizontal axis.

How is a vertical line defined in coordinate
geometry?

A vertical line in coordinate geometry is a line where all points have the
same x-coordinate and it extends infinitely in the y-direction.

What is the slope of a vertical line?

The slope of a vertical line is undefined because the change in x is zero,
which makes the slope calculation division by zero.

How do vertical angles form and what is their
definition?

Vertical angles are the opposite angles formed when two lines intersect. They
are called vertical because they are opposite each other and share the same
vertex.

Can a vertical line be represented by an equation?
If yes, what is it?

Yes, a vertical line can be represented by an equation of the form x = a
constant, indicating all points on the line have the same x-value.

What is the difference between vertical and
horizontal lines in math?

Vertical lines run up and down with an undefined slope, while horizontal
lines run left to right with a slope of zero.



Additional Resources
Definition of Vertical in Math: An In-Depth Exploration

Definition of vertical in math is a fundamental concept that surfaces in
various branches of mathematics, including geometry, algebra, and coordinate
systems. Understanding what "vertical" means in a mathematical context is
essential for students, educators, and professionals who engage with spatial
reasoning, graph analysis, and problem-solving strategies. This article
delves into the precise meaning of vertical in math, its applications, and
how it contrasts with other directional terms such as horizontal and
diagonal.

Understanding the Definition of Vertical in
Math

At its core, the term "vertical" refers to a direction or orientation that
aligns with the direction of gravity, running straight up and down. In
mathematical terms, vertical is often used to describe lines, planes, or
vectors that are perpendicular to the horizontal axis. This simple yet
critical definition serves as the foundation for more complex mathematical
concepts and practical applications.

In coordinate geometry, the vertical axis is typically the y-axis, which runs
from the bottom to the top of a Cartesian plane. A vertical line, therefore,
is one that has an undefined slope and runs parallel to the y-axis. This is a
key point: while horizontal lines have a slope of zero, vertical lines have
no defined slope because the change in the x-coordinate is zero, causing
division by zero in slope calculations.

Vertical Lines: Characteristics and Mathematical
Properties

Vertical lines are unique in several ways:

e Equation Form: The equation of a vertical line is expressed as x = a,
where a is a constant. This means that for every point on the line, the
x-coordinate remains the same.

e Slope: Vertical lines have an undefined slope because slope is
calculated as the change in y divided by the change in x. Since the
change in x 1is zero, the division is undefined.

e Perpendicularity: Vertical lines are perpendicular to horizontal lines,
which have equations of the form y = b.



These properties are vital in graphing functions, analyzing geometric shapes,
and solving algebraic equations involving linear relationships.

Vertical in Geometry: Beyond Lines

While vertical lines are the most straightforward application of the concept,
vertical orientation extends to planes and angles in three-dimensional space.
A vertical plane is one that stands upright, perpendicular to a horizontal
plane. In practical terms, vertical planes correspond to walls or any surface
standing at a right angle to the floor.

Angles can also be described as vertical, commonly in the context of vertical
angles formed by the intersection of two lines. However, it’s important to
distinguish between the concept of vertical lines and vertical angles, as the
latter refers to a pair of opposite angles that are equal when two lines
intersect.

Applications and Importance of Vertical in Math

The definition of vertical in math is not just theoretical; it serves as a
cornerstone in various applied fields:

Graphing and Coordinate Systems

In plotting data or functions on a Cartesian plane, understanding vertical
lines helps identify boundaries, asymptotes, or constraints. For example, the
graph of the function f(x) = 1/x has a vertical asymptote at x = 0, where the
function tends toward infinity.

Engineering and Architecture

Engineers and architects rely on the concept of verticality to ensure
structures are properly aligned. Vertical lines and planes determine how
floors, walls, and supports are positioned, affecting the stability and
safety of constructions.

Physics and Vector Analysis

Vectors that are vertical represent forces or velocities acting straight up
or down, such as gravitational force. Precise understanding of vertical



vectors is crucial in mechanics and dynamics.

Comparing Vertical with Horizontal and Other
Directions

While vertical denotes the up-and-down orientation, horizontal refers to the
left-to-right direction, parallel to the horizon. The contrast between
vertical and horizontal is foundational in understanding spatial
relationships.

e Horizontal Lines: Have equations of the form y = b, slope zero.

e Vertical Lines: Have equations of the form x = a, undefined slope.

e Diagonal Lines: Have non-zero slopes, neither purely vertical nor
horizontal.

Recognizing these distinctions is essential for solving geometric problems,
interpreting graphs, and performing coordinate transformations.

Vertical Angles vs Vertical Lines

Another area where the term "vertical" appears is in the phrase "vertical
angles." These are pairs of opposite angles formed when two lines intersect.
Despite sharing the term "vertical," vertical angles are unrelated to the
notion of vertical direction; instead, they are congruent angles
symmetrically opposite each other.

Challenges and Common Misconceptions

Despite its apparent simplicity, the definition of vertical in math can lead
to confusion, especially among learners new to the concept.

e Misidentifying vertical lines due to their undefined slope can cause
errors in graphing or solving equations.

e Confusing vertical angles with vertical lines leads to misunderstandings
in geometry problems.

e In coordinate systems other than Cartesian, like polar or spherical, the



concept of vertical may differ, requiring careful interpretation.

Educators often emphasize hands-on learning and visual aids to help students
internalize the concept and apply it correctly.

Verticality in Non-Cartesian Contexts

While vertical lines in Cartesian coordinates are straightforward, in other
coordinate systems such as polar coordinates, verticality is less explicit.
Here, positions are defined by radius and angle rather than x and y values.
Interpreting vertical direction in these systems involves converting or
relating them back to Cartesian frameworks.

Conclusion

The definition of vertical in math encapsulates a direction fundamental to
understanding spatial relationships and graphical representations. From its
role in defining lines with undefined slopes to its applications across
geometry, physics, and engineering, verticality is a concept that anchors
many mathematical ideas. Recognizing its properties and distinctions from
related terms like horizontal and vertical angles enriches comprehension and
enables more precise problem-solving across disciplines.
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answers to dozens of real questions from students who needed help understanding the basic
concepts of geometry, from lines, rays, and angles to measuring three-dimensional objects and
applying geometry in the real world. Pretty soon, everything from recognizing types of quadrilaterals
to finding surface area to counting lines of symmetry will make sense. Plus, you'll get plenty of tips
for working with tricky problems submitted by other kids who are just as confused as you are. You
won't find a better introduction to the world and language of geometry anywhere!

definition of vertical in math: Advanced Common Core Math Explorations Jerry Burkhart,
2021-09-03 Students become mathematical adventurers in these challenging and engaging activities
designed to deepen and extend their understanding of concepts from the Common Core State
Standards in Mathematics. The investigations in this book stretch students' mathematical
imaginations to their limits as they create and manipulate geometric figures, draw and analyze
complex designs, and develop and apply measurement strategies to solve challenging real-world and
mathematical problems. Each activity comes with extensive support for classroom implementation
including learning goals, discussion guides, detailed solutions, and suggestions for extending the
investigation. There is also a free supplemental e-book offering strategies for motivation,
assessment, parent communication, and suggestions for using the materials in different learning
environments. Grades 5-8

definition of vertical in math: Mathematics and Its Connections to the Arts and
Sciences (MACAS) Claus Michelsen, Astrid Beckmann, Viktor Freiman, Uffe Thomas Jankvist,
Annie Savard, 2022-12-19 This book celebrates the 15th anniversary of the bi-annual symposium
series Mathematics and its Connections to the Arts and Sciences (MACAS), which was first held in
2005 following the continued collaboration of an international group of researchers from ICME
Topic Study Group 21. The MACAS-conferences bring together scientists and educators who are
interested in the connection between mathematics, arts and science in educational curriculum, while
emphasizing on, as well as researching about, the role of mathematics. By pooling together these
different approaches and viewpoints between mathematics, arts and sciences, this book reveals
possible synergies and paths for collaborations. In view of the challenges of the 21st century, a
modern approach to education with a focus on multi- and interdisciplinarity is more important than
ever. The role of mathematics assumes a key role in this approach as it is connected to all other
disciplines, such as STEM education, physics, chemistry, biology, aesthetics and language, and can
serve as a bridge between them. This book discusses, amongst others, the curricular approaches to
integrate mathematics and other disciplines, the importance of mathematical modelling and the
interdisciplinarity ways for learning and studying of mathematics, as well as the intercultural
dimensions of mathematics and mathematics in the digital era. All topics will be presented from very
different perspectives and regarding very different contexts, including digitization, culture and
sustainability. This unique collection will serve as a very valuable and compact source for all above
mentioned scientists and educators, as well as for use in advanced teacher education courses.
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Rock, 2005-08 A textbook and classroom supplement for students, parents, teachers, and
administrators who need better options for math intervention classes ranging in difficulty from
pre-algebra to geometry. Included are more than 750 middle school and high school math
vocabulary words ranked in order from easiest to hardest for maximum standards-driven, informed,
intervention instruction. (Mathematics)
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Make A Strong Case For The Inclusion Of Discrete Mathematics In The Undergraduate Curricula Of
Mathematics By Creating A Sequence Of Courses In Discrete Mathematics Parallel To The
Traditional Sequence Of Calculus-Based Courses.The Present Book Covers The Foundations Of
Discrete Mathematics In Seven Chapters. It Lays A Heavy Emphasis On Motivation And Attempts
Clarity Without Sacrificing Rigour. A List Of Typical Problems Is Given In The First Chapter. These




Problems Are Used Throughout The Book To Motivate Various Concepts. A Review Of Logic Is
Included To Gear The Reader Into A Proper Frame Of Mind. The Basic Counting Techniques Are
Covered In Chapters 2 And 7. Those In Chapter 2 Are Elementary. But They Are Intentionally
Covered In A Formal Manner So As To Acquaint The Reader With The Traditional
Definition-Theorem-Proof Pattern Of Mathematics. Chapters 3 Introduces Abstraction And Shows
How The Focal Point Of Todays Mathematics Is Not Numbers But Sets Carrying Suitable Structures.
Chapter 4 Deals With Boolean Algebras And Their Applications. Chapters 5 And 6 Deal With More
Traditional Topics In Algebra, Viz., Groups, Rings, Fields, Vector Spaces And Matrices.The
Presentation Is Elementary And Presupposes No Mathematical Maturity On The Part Of The Reader.
Instead, Comments Are Inserted Liberally To Increase His Maturity. Each Chapter Has Four
Sections. Each Section Is Followed By Exercises (Of Various Degrees Of Difficulty) And By Notes
And Guide To Literature. Answers To The Exercises Are Provided At The End Of The Book.
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Science Comprising Definitions of All the Terms Employed in Mathematics - Charles Davies, William
Guy Peck, 1859

definition of vertical in math: Math Dictionary With Solutions Chris Kornegay, 1999-03-06 I
have never seen anything even close to this level of breadth. It's a very thorough and comprehensive
source book for mathematical ideas, terminology, definitions, and examples. Math Dictionary with
Solutions, 2nd would be an excellent reference book for instructors of basic mathematics and
statistics courses as well as for non-math majors taking required math and statistics courses. --Paul
R. Swank, University of Houston In addition to providing definitions as every dictionary must, it also
provides clear and easy-to-follow examples that show how to carry out the most important
mathematical operations to be used across these levels. This book is also a valuable resource for
graduate students and academicians in the social sciences who are coping with the rapidly
increasing emphasis on quantitative methods that, to be understood, require more familiarity with
mathematical underpinnings than are typically a part of the academic background of many
individuals in these fields. --Dennis W. Roncek, University of Nebraska, Omaha This is a highly
readable, accessible, reference source, the product of a huge amount of labor, obviously. --Hoben
Thomas, The Pennsylvania State University Have you ever suddenly become stuck and not
remembered how to divide a fraction or turn a fraction into a percentage? Or, have you taken a
graduate statistics course and discovered that you can't remember any of the terminology or
techniques from a calculus course you took years ago? If either of these scenarios sounds familiar,
then this book will provide you with the quick and easy review that you need. This reference book
has math topics ranging from arithmetic through calculus arranged alphabetically by topic. Each
topic is provided with a definition, explanation, and an example or two of how to solve a particular
problem using the topic’s technique. Depending on the degree of difficulty of the topic, this material
is covered in one or two paragraphs to several pages. To further facilitate learning, the topics are
cross-referenced so that the reader can backtrack to easier topics if the current one is too difficult.
This book is a mathematics tutor-in-a-book and provides a reliable reference for any researcher or
manager who works with numbers or needs a review of mathematical concepts.

definition of vertical in math: Advanced Mathematical Thinking Annie Selden, John
Selden, 2013-10-15 This is Volume 7, Issue 1 2005, a Special Issue of 'Mathematical Thinking and
Learning' which looks at Advanced Mathematical Thinking. Opening with a brief history of attempts
to characterize advanced mathematical thinking, beginning with the deliberations of the Advanced
Mathematical Thinking Working Group of the International Group for the Psychology of Mathematics
Education. The articles follow the recurring themes: (a) the distinction between identifying kinds of
thinking that might be regarded as advanced at any grade level and taking as advanced any thinking
about mathematical topics considered advanced; (b) the utility of characterizing such thinking for
integrating the entire curriculum; (c) general tests, or criteria, for identifying advanced
mathematical thinking; and (d) an emphasis on advancing mathematical practices.

definition of vertical in math: The Math Teachers Know Brent Davis, Moshe Renert,



2013-07-18 What sorts of mathematics competencies must teachers have in order to teach the
discipline well? This book offers a novel take on the question. Most research is focused on explicit
knowledge-that is, on the sorts of insights that might be specified, catalogued, taught, and tested. In
contrast, this book focuses on the tacit dimensions of teachers’ mathematics knowledge that precede
and enable their competencies with formal mathematics. It highlights the complexity of this
knowledge and offers strategies to uncover it, analyze it, and re-synthesize it in ways that will make
it more available for teaching. Emerging from 10 years of collaborative inquiry with practicing
teachers, it is simultaneously informed by the most recent research and anchored to the realities of
teachers’ lives in classrooms.

definition of vertical in math: The Nature and Growth of Modern Mathematics Edna
Ernestine Kramer, 1982 Now available in a one-volume paperback, this book traces the development
of the most important mathematical concepts, giving special attention to the lives and thoughts of
such mathematical innovators as Pythagoras, Newton, Poincare, and Godel. Beginning with a
Sumerian short story--ultimately linked to modern digital computers--the author clearly introduces
concepts of binary operations; point-set topology; the nature of post-relativity geometries;
optimization and decision processes; ergodic theorems; epsilon-delta arithmetization; integral
equations; the beautiful ideals of Dedekind and Emmy Noether; and the importance of purifying
mathematics. Organizing her material in a conceptual rather than a chronological manner, she
integrates the traditional with the modern, enlivening her discussions with historical and
biographical detail.

definition of vertical in math: Didactics of Mathematics as a Scientific Discipline Rolf Biehler,
Roland W. Scholz, Rudolf StralSer, Bernard Winkelmann, 2006-04-11 Didactics of Mathematics as a
Scientific Discipline describes the state of the art in a new branch of science. Starting from a
general perspective on the didactics of mathematics, the 30 original contributions to the book,
drawn from 10 different countries, go on to identify certain subdisciplines and suggest an overall
structure or "topology' of the field. The book is divided into eight sections: (1) Preparing
Mathematics for Students; (2) Teacher Education and Research on Teaching; (3) Interaction in the
Classroom; (4) Technology and Mathematics Education; (5) Psychology of Mathematical Thinking;
(6) Differential Didactics; (7) History and Epistemology of Mathematics and Mathematics Education;
(8) Cultural Framing of Teaching and Learning Mathematics. Didactics of Mathematics as a
Scientific Discipline is required reading for all researchers into the didactics of mathematics, and
contains surveys and a variety of stimulating reflections which make it extremely useful for
mathematics educators and teacher trainers interested in the theory of their practice. Future and
practising teachers of mathematics will find much to interest them in relation to their daily work,
especially as it relates to the teaching of different age groups and ability ranges. The book is also
recommended to researchers in neighbouring disciplines, such as mathematics itself, general
education, educational psychology and cognitive science.

definition of vertical in math: All the Math Carson Aft, Lucas Connell, 2018-06-25 This is a
book for students that find they are lacking the skills and practice necessary to do well on the
college admissions tests that will determine their future. Rather than sifting through 10 books to
piece together the skills you will need, you can find them in one place. This is one book with all the
math.

definition of vertical in math: Meaningful Small Groups in Math, Grades K-5 Kimberly
Rimbey, 2022-09-02 Target the Math...Support the Students...Provide Access for All The need for
focused small group math instruction has never been greater. Today’s education landscape is
fraught with learning divides unlike anything we’ve faced in recent years. We need new ways of
teaching students who have remarkably varying levels of understanding and vastly different needs.
Meaningful Small Groups in Math, Grades K-5 offers practical guidance on how to meet the diverse
needs of today’s students. Written for K-5 classroom teachers, math interventionists and
instructional coaches, this user-friendly, accessible book provides guidance on the necessary
components of small group instruction in math, trajectories for small-group instruction on specific



concepts, and practical steps for getting started. Readers will find Checklists and templates for
implementing small group, sample lessons in the major content domains Emphasis on flexible groups
Intervention and extension ideas for differentiating learning A chapter devoted to developing
small-group programs across a school or organization Small group instruction in mathematics has
not been as well-developed as its counterpart in the reading world. In K-5 math classrooms,
small-group instruction has typically been reduced to learning centers and rotation stations, with
little emphasis on differentiated, small-group, teacher-facilitated learning. To meet the needs of
today’s students, a more focused approach is needed.

definition of vertical in math: Math for Everyone 7th Grade Math Nathaniel Max Rock, 2007
Tired of ten pound math textbooks? Tired of math textbooks with 700 to 1,000 pages? Tired of
massive student failure in gatekeeper math courses like Algebra I? Tired of math phobic students
(and their parents) exclaiming, I hate math!? Maybe it is time to try a different curriculum. Math For
Everyone is a curriculum designed to promote massive student (and teacher) math success. Each
year's content in the six math courses (7th Grade Math, Algebra I, Geometry I, Algebra II, Math
Analysis and Calculus) is boiled down into its essential vocabulary and 5-7 key concepts with
particular attention paid to clarity and articulation between courses. Assessment includes old
favorites as well as authentic assessment with rubrics and grading advice included. No text is longer
than 80 pages as the 5-7 key concepts can be amply demonstrated and practiced in this amount of
space. Math For Everyone is not only great for new math teachers and struggling math students, but
great for everyone. Nathaniel Max Rock is an educator since 2001 and the author of more than a
dozen education books. He has taught the following courses: 7th Grade Math, Algebra I, Geometry I,
Algebra II, Math Analysis, Calculus, as well as California High School Exit Exam (CAHSEE) Prep
Classes, AVID Elective (9th & 10th grade), and Carnegie Computer classes. Max's authoring topics
include math, education and religion.

definition of vertical in math: Concept Mapping in Mathematics Karoline Afamasaga-Fuata'i,
2009-04-21 Concept Mapping in Mathematics: Research into Practice is the first comprehensive
book on concept mapping in mathematics. It provides the reader with an understanding of how the
meta-cognitive tool, namely, hierarchical concept maps, and the process of concept mapping can be
used innovatively and strategically to improve planning, teaching, learning, and assessment at
different educational levels. This collection of research articles examines the usefulness of concept
maps in the educational setting, with applications and examples ranging from primary grade
classrooms through secondary mathematics to pre-service teacher education, undergraduate
mathematics and post-graduate mathematics education. A second meta-cognitive tool, called vee
diagrams, is also critically examined by two authors, particularly its value in improving mathematical
problem solving. Thematically, the book flows from a historical development overview of concept
mapping in the sciences to applications of concept mapping in mathematics by teachers and
pre-service teachers as a means of analyzing mathematics topics, planning for instruction and
designing assessment tasks including applications by school and university students as learning and
review tools. This book provides case studies and resources that have been field tested with school
and university students alike. The findings presented have implications for enriching mathematics
learning and making problem solving more accessible and meaningful for students. The theoretical
underpinnings of concept mapping and of the studies in the book include Ausubel’s cognitive theory
of meaningful learning, constructivist and Vygotskian psychology to name a few. There is evidence
particularly from international studies such as PISA and TIMSS and mathematics education
research, which suggest that students’ mathematical literacy and problem solving skills can be
enhanced through students collaborating and interacting asthey work, discuss and communicate
mathematically. This book proposes the meta-cognitive strategy of concept mapping as one viable
means of promoting, communicating and explicating students’ mathematical thinking and reasoning
publicly in a social setting (e.g., mathematics classrooms) as they engage in mathematical dialogues
and discussions. Concept Mapping in Mathematics: Research into Practice is of interest to
researchers, graduate students, teacher educators and professionals in mathematics education.



definition of vertical in math: Worterbuch der Datentechnik / Dictionary of Computing
Vittorio Ferretti, 2013-03-08 Der FERRETTI bietet mehr als eine Ubersetzungshilfe fur deutsche und
englische Fachbegriffe. 92.000 Stichworter mit Kurzdefinitionen und Synonymen machen diese
aktuelle Teilausgabe des erfolgreichen Worterbuch der Elektronik, Datentechnik und
Telekommunikation zum einzigartig umfassenden Nachschlagewerk der gesamten Informatik. Die
44.000 deutschen und 48.000 englischen Eintrage decken zusatzlich die Hauptbegriffe der
angrenzenden Fachgebiete und des allgemeinen Sprachgebrauchs ab. Zu insgesamt 94
Fachgebieten lassen sich alle datentechnischen Fragen schnell und kompetent l6sen - ein schier
unerschopflicher Fundus fur jeden, der hier nachschlagt.

definition of vertical in math: Burn Math Class Jason Wilkes, 2016-03-22 A manifesto for a
mathematical revolution Forget everything you've been taught about math. In Burn Math Class,
Jason Wilkes takes the traditional approach to how we learn math -- with its unwelcoming textbooks,
unexplained rules, and authoritarian assertions-and sets it on fire. Focusing on how mathematics is
created rather than on mathematical facts, Wilkes teaches the subject in a way that requires no
memorization and no prior knowledge beyond addition and multiplication. From these simple
foundations, Burn Math Class shows how mathematics can be (re)invented from scratch without
preexisting textbooks and courses. We can discover math on our own through experimentation and
failure, without appealing to any outside authority. When math is created free from arcane notations
and pretentious jargon that hide the simplicity of mathematical concepts, it can be understood
organically -- and it becomes fun! Following this unconventional approach, Burn Math Class leads
the reader from the basics of elementary arithmetic to various advanced topics, such as time-dilation
in special relativity, Taylor series, and calculus in infinite-dimensional spaces. Along the way, Wilkes
argues that orthodox mathematics education has been teaching the subject backward: calculus
belongs before many of its so-called prerequisites, and those prerequisites cannot be fully
understood without calculus. Like the smartest, craziest teacher you've ever had, Wilkes guides you
on an adventure in mathematical creation that will radically change the way you think about math.
Revealing the beauty and simplicity of this timeless subject, Burn Math Class turns everything that
seems difficult about mathematics upside down and sideways until you understand just how easy
math can be.
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Mathematics and Geometry: 2013 Edition is a ScholarlyEditions™ book that delivers timely,
authoritative, and comprehensive information about Random Structures and Algorithms. The editors
have built Issues in Logic, Operations, and Computational Mathematics and Geometry: 2013 Edition
on the vast information databases of ScholarlyNews.™ You can expect the information about
Random Structures and Algorithms in this book to be deeper than what you can access anywhere
else, as well as consistently reliable, authoritative, informed, and relevant. The content of Issues in
Logic, Operations, and Computational Mathematics and Geometry: 2013 Edition has been produced
by the world’s leading scientists, engineers, analysts, research institutions, and companies. All of the
content is from peer-reviewed sources, and all of it is written, assembled, and edited by the editors
at ScholarlyEditions™ and available exclusively from us. You now have a source you can cite with
authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.

definition of vertical in math: 100 Commonly Asked Questions in Math Class Alfred S.
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or convincing. Al Posamentier and his coauthors to the rescue with this handy reference containing
fun answers to students’ 100 most frequently asked math questions. Even if you already have the
answers, Al’s explanations are certain to keep kids hooked—and that’s what it’s all about. The
questions are all organized around the Common Core’s math content standards and relate directly to



Numbers and Quantity, Functions, Algebra, Geometry, and Statistics and Probability. The big
benefits? You'll discover high-interest ways to: ¢ Teach inquiry and process in mathematical thinking
* Encourage flexibility in problem solving * Emphasize efficient test-taking strategies ¢ Provide
practical applications from mathematics, education, and human development research ¢ Build
students’ procedural skills and conceptual understanding Use this complete resource to save time,
anticipate questions, promote process and thinking, and present yourself as the math expert we
know you are.
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