the math and magic of origami

The Math and Magic of Origami: Folding Art into Science

the math and magic of origami is a fascinating journey that bridges the gap
between creativity and logic, art and science. At first glance, origami might
seem like just the simple craft of folding paper into beautiful shapes —
cranes, flowers, dragons, and more. But beneath its delicate folds lies a
complex world where geometry, algorithms, and physics converge to create
something truly magical. Whether you're a seasoned folder, a math enthusiast,
or simply curious about how paper transforms into intricate sculptures,
exploring the mathematical principles behind origami unveils a rich tapestry
of knowledge and wonder.

The Geometry Behind the Folds

Origami is essentially a geometric art form. Each fold corresponds to a
precise crease pattern, and the way these creases interact governs the final
shape. This interaction is rooted in fundamental concepts of geometry like
angles, symmetry, and transformations.

Basic Geometric Principles in Origami

At the core of origami are two types of folds: mountain folds (which fold
away from you) and valley folds (which fold towards you). These folds create
lines and vertices that form the skeleton of the model. The angles where
creases meet must satisfy certain mathematical rules to ensure the paper can
fold flat or take on a 3D shape without tearing.

One famous rule is Kawasaki’s Theorem. It states that at any vertex where
multiple creases meet, the sum of every other angle around that point equals
180 degrees. This condition guarantees that the paper can fold flat at that
point, which is essential for many origami designs.

Similarly, Maekawa'’'s Theorem explains that the difference between the number
of mountain and valley folds around a vertex is always two. These theorems
are more than just curiosities — they are the backbone of origami’s
mathematical structure, guiding artists in creating models that fold
correctly.

Crease Patterns and Mathematical Folding

Behind every origami model lies a crease pattern — a flat diagram showing all
the folds before the paper takes shape. These patterns resemble intricate



graphs, and mathematicians analyze them using graph theory and topology.
Understanding these crease patterns allows folders to predict the final form
and even design new models algorithmically.

Modern origami artists often use software to simulate folds and optimize
crease patterns, blending artistry with computational geometry. This synergy
between math and craft highlights the magic behind the scenes: complex
computations translate into beautiful, tangible art.

Origami as a Gateway to Mathematical Concepts

Origami is more than just an art; it serves as a practical and engaging tool
to teach mathematical concepts. Its hands-on nature helps learners visualize
abstract ideas in a concrete, playful way.

Teaching Geometry and Symmetry

Folding paper encourages exploration of shapes, angles, and symmetry. For
example, when folding a paper crane, students encounter rotational symmetry
and reflective symmetry firsthand. They see how folding a square in half
creates congruent shapes, and how repeated folds produce more complex
polygons.

This tactile experience deepens understanding far beyond textbook diagrams.
It cultivates spatial reasoning and helps learners grasp the properties of
geometric figures intuitively.

Introducing Algorithms and Problem Solving

Origami also introduces algorithmic thinking. Folding a complex model 1is
essentially following a step-by-step procedure — an algorithm with
conditional branches and iterations. Some advanced models require reverse
engineering, where folders analyze a final shape and deduce the sequence of
folds needed to achieve it.

Researchers have even formalized "origami mathematics" into algorithms that
can generate crease patterns for any given 3D shape. This intersection of

computer science and origami opens doors to solving real-world problems
through paper folding principles.

The Magic of Origami in Science and Engineering

The appeal of origami extends beyond art and education — its principles



inspire innovations across science and engineering fields. This blend of
creativity and pragmatism is where the true magic of origami shines.

Origami in Space Exploration

NASA has utilized origami concepts to design deployable structures for
spacecraft. For example, solar panels and telescopes need to be compact
during launch and unfold smoothly in space. Origami-based folding patterns
provide efficient packing and reliable deployment mechanisms, maximizing
space and functionality.

Medical Devices Inspired by Folding

In biomedicine, origami principles guide the creation of minimally invasive
surgical tools and stents. Tiny devices can be folded into compact forms for
easy insertion into the body and then unfold precisely at the target site,
reducing trauma and improving outcomes.

Robotics and Soft Materials

Origami-inspired designs also influence robotics, particularly in creating
flexible, adaptable machines. Robots that fold and unfold can navigate
complex environments or transform their shape to perform different tasks.
Researchers develop soft robots using origami patterns to mimic natural
movements, combining engineering with artistic ingenuity.

Tips for Exploring the Math and Magic of
Origami Yourself

If this blend of math and art intrigues you, diving into origami can be both
rewarding and enlightening. Here are some tips to get started:

e Start simple: Begin with basic folds and models like paper cranes or
boats to get familiar with mountain and valley folds.

e Study crease patterns: Look at diagrams before folding to understand the
structure of the model.

e Use graph paper: Folding on graph paper can help visualize geometric
relationships and angles more clearly.



* Explore digital tools: Try software like Origami Simulator or TreeMaker
to experiment with complex crease patterns and designs.

e Learn the math: Delve into Kawasaki’s and Maekawa's theorems to
appreciate how mathematical rules govern foldability.

Engaging with origami in this way can deepen your appreciation for the hidden
mathematics behind the art and unlock new creative possibilities.

The Endless Fascination of Folding Paper

The interplay between precision and creativity, logic and artistry, is what
makes the math and magic of origami endlessly captivating. Each fold carries
centuries of tradition mixed with cutting-edge science, reminding us that

something as simple as a square piece of paper can open worlds of discovery.

Whether you’re folding for fun, learning geometry, or engineering innovative
solutions, origami invites you to explore the beauty where math meets magic.
It’'s a testament to human ingenuity — transforming the flat, ordinary into
the extraordinary through the delicate art of folding.

Frequently Asked Questions

How does origami relate to mathematical principles?

Origami is deeply connected to mathematics through geometric concepts such as
symmetry, angles, and transformations. It involves precise folding patterns
that can be analyzed using geometry and topology.

What is the significance of the Kawasaki Theorem in
origami?

The Kawasaki Theorem states that for a flat origami vertex, the sum of
alternating angles around the point must be equal. This theorem helps
origamists design crease patterns that can be folded flat without tearing or
overlapping.

Can origami be used to solve complex mathematical
problems?

Yes, origami techniques have been applied to solve problems such as angle
trisection and doubling the cube, which are impossible with classical compass
and straightedge constructions, demonstrating its mathematical power.



What is the role of algorithms in modern origami
design?
Algorithms help designers create intricate origami models by calculating fold

sequences and crease patterns. Computational origami uses software to
simulate and optimize folds, enabling the creation of complex shapes.

How does the concept of crease patterns enhance the
magic of origami?

Crease patterns provide a blueprint for folding an origami model, revealing
the underlying geometry and structure. Understanding these patterns allows

for precise folding and the creation of intricate designs, adding to the
‘magic' by showing how simple folds transform paper.

In what ways does origami intersect with engineering
and technology?

Origami principles are used in engineering for designing deployable
structures, such as solar panels on spacecraft, and in medical devices like
stents. The ability to fold and unfold materials efficiently is inspired by
origami’s mathematical foundation.

What mathematical shapes are commonly found in
origami models?

Common shapes include polygons like triangles, squares, and hexagons, as well
as more complex forms like polyhedra and tessellations. These shapes are
fundamental in creating the structure and aesthetics of origami models.

How does the concept of symmetry contribute to the
beauty of origami?

Symmetry ensures balance and harmony in origami designs, making models
visually appealing. Mathematical symmetry operations, such as reflections and
rotations, are critical in designing folds that create aesthetically pleasing
patterns.

What is the mathematical magic behind transforming a
flat sheet into a 3D origami model?

The transformation relies on precise geometric folding that changes the
paper’s shape and volume without cutting. Mathematical principles govern how
angles and creases interact to create three-dimensional forms from two-
dimensional sheets, creating the 'magic' of origami.



Additional Resources
The Math and Magic of Origami: Unfolding the Science Behind the Art

the math and magic of origami intertwine in a fascinating dance between
precision and creativity, merging centuries-old artistic tradition with
modern mathematical theory. Origami, the ancient Japanese art of paper
folding, transcends mere craft; it embodies complex geometric principles and
mathematical concepts that have captivated artists, scientists, and engineers
alike. This exploration dives deep into how origami’s intricate folds reveal
underlying mathematical structures and how this synergy is revolutionizing
fields beyond art.

Understanding Origami: Beyond Paper Folding

At first glance, origami might appear as simple entertainment or an artistic
pastime, but its foundations rest firmly on mathematical concepts such as
geometry, topology, and algebra. The process of transforming a flat square
sheet of paper into three-dimensional shapes without cutting or gluing
demands an understanding of spatial reasoning and symmetry. This blend of art
and science is where the math and magic of origami truly come alive.

In the context of mathematics, origami serves as a practical application of
abstract theories. For instance, the crease patterns on origami models can be
analyzed using graph theory, where vertices represent intersections of folds,
and edges correspond to creases. These crease patterns must satisfy specific
conditions—like Kawasaki’s theorem and Maekawa’'s theorem—that dictate the
feasibility of folding a given design flat or into a certain shape.

Kawasaki’s and Maekawa’s Theorems: Cornerstones of
Origami Math

Two foundational principles govern the mathematics of flat origami folds:

e Kawasaki’s Theorem: This theorem states that for any flat-foldable
vertex, the sum of alternating angles around that vertex must equal 180
degrees. This ensures that the paper can fold flat without tearing or
overlapping improperly.

e Maekawa’s Theorem: It posits that at any vertex, the difference between
the number of mountain folds and valley folds is always two. This
balance is critical to maintain the structural integrity of the folded
model.



These theorems not only guide origami artists in designing new models but
also assist mathematicians in classifying foldable structures.

The Mathematical Foundations of Origami

Origami is a rich playground for exploring mathematical concepts. Unlike
traditional geometric constructions that rely on compass and straightedge,
origami introduces new operations that expand the boundaries of classical
geometry.

Origami Axioms: A New Set of Geometric Tools

Mathematicians have formalized origami folds into a series of axioms, known
as the Huzita-Hatori axioms. These describe the seven fundamental folding
operations possible with a sheet of paper, such as folding one point onto
another or folding so that two points line up with two lines. Remarkably,
these axioms enable solutions to problems that are impossible with classical
tools, such as angle trisection and cube duplication.

This discovery highlights the profound mathematical power embedded in
origami, illustrating how the art form challenges and enriches traditional
geometric understanding.

Topology and Origami

Topology, the study of properties that remain invariant under continuous
deformations, also plays a role in origami. The concept of “folding” can be
seen as a transformation that preserves the paper’s connectivity and surface
properties.

Recent research explores how origami models can be used to understand complex
topological concepts like manifolds and knots. For example, certain origami
folds simulate the behavior of three-dimensional surfaces, enabling a
tangible exploration of abstract mathematical spaces.

Applications of Origami in Science and
Engineering

The math and magic of origami extend far beyond artistic expression.
Engineers and scientists have harnessed origami principles to solve practical
problems, leveraging foldable structures for innovation.



Origami in Engineering: From Space to Medicine

Origami-inspired designs have led to breakthroughs in fields such as
aerospace, robotics, and biomedical engineering. Some notable applications
include:

e Space Deployable Structures: Engineers use origami folding patterns to
design compact satellites and solar arrays that unfold in space,
optimizing transport and deployment efficiency.

e Robotics: Origami principles enable the creation of flexible,
lightweight robotic components that can morph shapes, allowing for
versatile movement and adaptability.

e Medical Devices: Minimally invasive surgical tools and stents employ
foldable designs for easy insertion and expansion within the human body.

These innovations demonstrate how the mathematical rigor behind origami can
lead to practical, real-world technological advancements.

Material Science and Origami

Material scientists are exploring how origami-inspired folding can influence
the mechanical properties of materials. By designing fold patterns, they can
engineer materials that are both lightweight and strong, or that can absorb
impact efficiently.

For example, metamaterials—engineered materials with properties not found in
nature—often incorporate origami-based designs to achieve unusual behaviors
like negative Poisson’s ratios or programmable shape transformations.

The Educational Impact of Origami

The intersection of math and origami has significant implications for
education. Origami provides a hands-on, visual method for teaching complex
mathematical concepts in a more approachable way.

Promoting Spatial Reasoning and Geometry Skills

Students engaging with origami develop enhanced spatial visualization
abilities, an essential skill in STEM fields. Folding paper to create
geometric shapes helps learners internalize the relationships between angles,



symmetry, and three-dimensional forms.

Furthermore, origami challenges learners to follow sequences and patterns,
reinforcing logical thinking and problem-solving capabilities.

Bridging Art and Science

Origami serves as a unique bridge between artistic creativity and scientific
inquiry. Its dual nature makes it an effective interdisciplinary tool,
encouraging students to appreciate the interconnectedness of different
fields.

By integrating origami into curricula, educators foster a more holistic
approach to learning, combining tactile experience with abstract reasoning.

Challenges and Limitations in Origami
Mathematics

While the math and magic of origami illuminate numerous possibilities, there
are inherent challenges and limitations.

Complexity of Fold Patterns

Designing intricate origami models requires managing exponentially increasing
complexity in fold patterns and crease lines. As models grow more detailed,
predicting foldability and structural stability becomes computationally
intensive.

Advanced algorithms and software like TreeMaker and Origamizer assist
designers, but these tools still face limitations in handling extremely
complex designs or ensuring physical realizability.

Material Constraints

Though paper is the traditional medium, translating origami principles to
other materials introduces difficulties. Real-world materials may not fold
cleanly or retain creases, impacting the feasibility of deploying origami-
inspired structures in engineering applications.

Researchers continuously seek materials that balance flexibility, durability,
and foldability, but compromises are often necessary.



Mathematical Abstractions vs. Physical Reality

Some theoretical origami models assume ideal conditions, such as zero
thickness or perfect flexibility. In practice, paper thickness and material
stiffness affect folding behavior, sometimes deviating from mathematical
predictions.

Understanding these discrepancies is critical for applying origami
mathematics effectively in practical scenarios.

Future Directions: Origami as a Catalyst for
Innovation

The evolving dialogue between mathematics and origami promises exciting
future developments. Emerging fields like programmable matter and soft
robotics rely heavily on origami-inspired designs to create adaptable and
multifunctional systems.

Moreover, advances in computational origami continue to push the boundaries
of what can be designed and realized, enabling more complex and efficient
foldable structures.

In art, origami’s fusion of math and magic inspires new aesthetic
possibilities, where the precision of geometry enhances creative expression.
This synergy between analytical rigor and imaginative freedom ensures that
origami remains a vibrant and dynamic discipline.

By appreciating the intricate balance of structure and creativity,
researchers, artists, and educators alike continue to unravel the layers of
the math and magic of origami, revealing a world where paper folding
transcends tradition to become a beacon of interdisciplinary innovation.

The Math And Magic Of Origami

the math and magic of origami: Osiris, Volume 38 James Evans, Adrian Johns, 2023-07-18
Perceptively explores the shifting intersections between algorithmic systems and human practices in
the modern era. How have algorithmic systems and human practices developed in tandem since
18007 This volume of Osiris deftly addresses the question, dispelling along the way the traditional
notion of algorithmic “code” and human “craft” as natural opposites. Instead, algorithms and
humans have always acted in concert, depending on each other to advance new knowledge and
produce social consequences. By shining light on alternative computational imaginaries, Beyond
Craft and Code opens fresh space in which to understand algorithmic diversity, its governance, and
even its conservation. The volume contains essays by experts in fields extending from early modern
arithmetic to contemporary robotics. Traversing a range of cases and arguments that connect


https://santacruzdance.org/archive-th-188/the-math-and-magic-of-origami.pdf

politics, historical epistemology, aesthetics, and artificial intelligence, the contributors collectively
propose a novel vocabulary of concepts with which to think about how the history of science can
contribute to understanding today’s world. Ultimately, Beyond Craft and Code reconfigures the
historiography of science and technology to suggest a new way to approach the questions posed by
an algorithmic culture—not only improving our understanding of algorithmic pasts and futures but
also unlocking our ability to better govern our present.

the math and magic of origami: Folding Tech Karen Latchana Kenney, 2020-11-03 Space
probes, self-assembling robots, crash-absorbing cars, and designer proteins all have one thing in
common: their use of folding technologies. To develop these technologies, engineers are taking
inspiration from an unusual source—origami, the ancient art of paper folding. Examine origami's
origins, how it intersects with mathematics, and how it became a tool to solve some of the most
complicated challenges in engineering, architecture, technology, and medicine today. Plus, get a
close-up look at these technologies with two augmented reality images included in the book!

the math and magic of origami: Dark and Bright Mathematics Dirk Huylebrouck,
2023-10-19 Was it necessary for a 17th century painter to know principles of optics to hide a skull in
one of his masterpieces? Is it possible the violent deaths of Roman emperors obey a statistical law?
Are there connections between market trends and geometry? How did Islamic artists draw almost
perfectly regular nine-sided polygons, when these cannot be traced with the use of compasses? Dirk
Huylebrouk asks these and other exciting questions in this collection of essays, originally written for
the science magazine EOS, a Dutch equivalent of Scientific American, distributed in Belgium and in
The Netherlands. Every chapter can be read independently, as some subjects are repeated, and not
strictly interconnected. Such is the case for instance of the golden section, an often-recurring topic
in general mathematics. The reader will appreciate the original point of view expressed through
each chapter, which makes this book stand out against the general information one can find by
browsing the general media. The subtly provocative character of some parts is meant to stimulate
the reader for further exploration. The book's title itself may already generate surprise. Sure, to
many, mathematics seems to come from hell, but the darkness in the title in fact refers to the
lugubrious stories about math and skulls, murders or World War II. There is also a more
down-to-earth part about math and maps, money, Facebook, folding paper, shapes in ice and the
most earthly yet unsolved math problems. ‘Bright mathematics’ alludes to Vedic, Islam, New Age, a
meta-divine section, and is concluded by an interview with a top mathematician who also wrote
about the existence of God.

the math and magic of origami: Teaching and Learning Strategies Diana Whitton,
2015-09-17 Teaching and Learning Strategies is a practical guide for pre-service teachers who know
and understand the content of the curriculum and are looking for additional tools to teach it
effectively. This book will help students to develop a comprehensive knowledge of teaching and
learning strategies, which is essential in ensuring lessons are effective and lead to successful
outcomes. The text outlines a variety of teaching strategies that can be used to facilitate classroom
learning and engagement. Strategies and methods covered include discovery learning, experiments,
demonstrations, the use of questioning, the facilitation of discussion and the effective provision of
feedback. Teachers will be able to integrate the strategies in this book with any content area and
any age group or activity level. Teaching and Learning Strategies is a useful resource for teachers
during the practicum component of their course and throughout their teaching career.

the math and magic of origami: Understanding Compression Colt McAnlis, Aleks Haecky,
2016-07-13 If you want to attract and retain users in the booming mobile services market, you need
a quick-loading app that won’t churn through their data plans. The key is to compress multimedia
and other data into smaller files, but finding the right method is tricky. This witty book helps you
understand how data compression algorithms work—in theory and practice—so you can choose the
best solution among all the available compression tools. With tables, diagrams, games, and as little
math as possible, authors Colt McAnlis and Aleks Haecky neatly explain the fundamentals. Learn
how compressed files are better, cheaper, and faster to distribute and consume, and how they’ll give



you a competitive edge. Learn why compression has become crucial as data production continues to
skyrocket Know your data, circumstances, and algorithm options when choosing compression tools
Explore variable-length codes, statistical compression, arithmetic numerical coding, dictionary
encodings, and context modeling Examine tradeoffs between file size and quality when choosing
image compressors Learn ways to compress client- and server-generated data objects Meet the
inventors and visionaries who created data compression algorithms

the math and magic of origami: Yoga as Origami Kat Villain, 2017 The practices of the body
hold the power to transform the habits of the mind. Understanding the body’s fundamental
proportions, folds, and fits is the key to establishing a safe and effective yoga practice and achieving
optimal health and well-being. Katonah Yoga, a type of Hatha yoga developed by Nevine Michaan,
combines Daoist concepts with sacred geometries and the archetypal measurements of the human
body. Like origami, postures are both a precise geometric puzzle and a disciplined creative art form.
This comprehensive guide for daily practice contains concrete, specific instructions for a wide array
of postures along with metaphorical descriptions and discussions of the esoteric wisdom and
patterns that underlie all form. It is suitable for those of all levels and backgrounds, from beginners
to experienced practitioners. Extensive illustrations and photographs, including suggestions, the
correct use of props, and common errors, accompany the text.

the math and magic of origami: Origami and Math John Montroll, 2012 Presents
instructions for folding thirty-nine origami models, from geometrical figures to an elephant--each
made from a single sheet of paper--that emphasize the mathematical principles behind each design.

the math and magic of origami: Raising Public Awareness of Mathematics Ehrhard
Behrends, Nuno Crato, José Francisco Rodrigues, 2012-07-04 This collective book aims to encourage
and inspire actions directed towards raising public awareness of the importance of mathematical
sciences for our contemporary society in a cultural and historical perspective. Mathematical
societies, in Europe and around the world, can find ideas, blueprints and suggestions for activities -
including concerted actions with other international organizations - directed towards raising public
awareness of science, technology and other fields where mathematics plays a strong role. The
material is divided into four parts: ¢ National experiences ¢ Exhibitions / mathematical museums ¢
Popularization activities ¢ Popularization: why and how?

the math and magic of origami: Discrete and Computational Geometry Jin Akiyama, Mikio
Kano, Masatsugu Urabe, 2004-05-26 This volume consists of those papers presented at the Japan
Conference on Discrete and Computational Geometry '98. The conference was held 9-12 - cember
1998 at Tokai University in Tokyo. Close to a hundred participants from 10 countries participated.
Interest in Computational Geometry surfaced among engineers in Japan - out twenty years ago,
while interest in Discrete Geometry arose as a natural extension of the research of a group of graph
theorists more recently. One of the goals of the conference was to bring together these two groups
and to put them in contact with experts in these ?elds from abroad. This is the second conference in
the series. The plan is to hold one every year and to publish the papers of the conferences every two
years. The organizers thank the sponsors of the conference, namely, The Institute of Educational
Development of Tokai University, Grant-in-Aid of the Ministry of Education of Japan
(A.Saito;(A)10304008), Mitsubishi Research Institute, Sanada Institute of System Development,
Japan Process, and Upward. They also thank especially T. Asano, D. Avis, V. Chv" atal, H. Imai, ].
Pach, D. R- paport, M. Ruiz, J. O'Rourke, K. Sugihara, T. Tokuyama, and J. Urrutia for their interest
and support.

the math and magic of origami: Math, Manipulatives, & Magic Wands Karen Simmons,
Cindy Guinn, 2001 This book shows you how to teach national math standards with literature-based
make-and-take projects. Suggestions for illustrating math concepts with children's literature are
included for each activity.

the math and magic of origami: The Best Writing on Mathematics 2014 Mircea Pitici,
2015 An anthology of the year's finest writing on mathematics from around the world, featuring
promising new voices as well as some of the foremost names in mathematics.




the math and magic of origami: The Enchanting Art of Paperfolding: Unfolding Creativity
Pasquale De Marco, In The Enchanting Art of Paperfolding: Unfolding Creativity, embark on a

captivating journey into the world of origami, an art form that transcends age, culture, and ability.
Discover the magic of transforming a simple sheet of paper into intricate works of art, unlocking the
limitless possibilities of creativity. This comprehensive guide delves into the rich history of origami,
tracing its origins from ancient Japan to its global recognition as a modern art form. Meet the
origami masters whose ingenuity and dedication have shaped the evolution of this art, inspiring
generations of folders worldwide. Unveil the fundamental folds and techniques that form the
foundation of origami, mastering the art of crease and folding precision. Explore the diverse range
of traditional folds, from the iconic origami crane to the intricate samurai helmet. Discover the
secrets of complex creations, such as geometric origami, modular origami, and kinetic origami,
pushing the boundaries of paper's potential. Origami is not just an exercise in folding; it is a journey
of self-expression, mindfulness, and creative exploration. This book showcases the therapeutic
benefits of origami, demonstrating how the simple act of folding paper can bring relaxation, reduce
stress, and enhance cognitive function. Learn how origami can be utilized in art therapy, education,
and cultural preservation, fostering creativity, problem-solving, and a deeper appreciation for
diverse traditions. Journey into the exciting world of origami conventions and competitions, where
folders gather to showcase their skills, learn from each other, and celebrate their shared passion for
paperfolding. Discover the diverse applications of origami in popular culture, from its presence in
film and television to its influence on fashion, design, and architecture. Uncover the potential of
origami in cutting-edge fields like robotics, nanotechnology, and space exploration, where its unique
properties offer innovative solutions. With The Enchanting Art of Paperfolding: Unfolding Creativity,
you hold the key to unlocking the limitless possibilities of origami. Whether you are a seasoned
folder seeking new challenges or a curious beginner eager to discover the magic of paperfolding,
this book is your ultimate guide to embarking on an extraordinary journey of creativity and
self-expression. If you like this book, write a review!

the math and magic of origami: The Mathematics of Various Entertaining Subjects Jennifer
Beineke, Jason Rosenhouse, 2019-08-13 The history of mathematics is replete with examples of
major breakthroughs resulting from solutions to recreational problems. The modern theory of
probability arose out of problems of concern to gamblers, for example, and modern combinatorics
grew out of various games and puzzles. Despite this track record and a wealth of popular-level
books, there remain few conduits for research in recreational mathematics. The Mathematics of
Various Entertaining Subjects now returns with an all-new third volume, presenting new research in
diverse areas of recreational mathematics. This volume focuses on four areas: puzzles and
brainteasers, games, algebra and number theory, and geometry and topology. Readers will create
Spiral Galaxies, Japanese symmetric grid puzzles consisting of squares and circles whose solutions
are letters and numbers; delve into a paradox in the game of Bingo; examine the card tricks of
mathematician-philosopher Charles Sanders Peirce; learn about the mathematics behind Legos; and
much more. Elucidating the many connections between mathematics and games, The Mathematics
of Various Entertaining Subjects is sure to challenge and inspire mathematicians and math
enthusiasts.

the math and magic of origami: Proceedings Of The 14th International Congress On
Mathematical Education (In 2 Volumes) Jianpan Wang, 2024-06-07 The International Congress
on Mathematical Education (ICME) is the largest international conference on mathematics education
in the world. This quadrennial event is organized under the auspices of the International
Commission on Mathematical Instruction (ICMI). This book, the Proceedings of ICME-14, presents
the latest trends in mathematics education research and mathematics teaching practices at all
levels. Each chapter covers an extensive range of topics in mathematics education.Volume I consists
of 4 Plenary Lectures, 3 Plenary Panels, 5 Lectures of Awardees, 4 Survey Teams, 62 Topic Study
Groups, 13 Discussion Groups, 20 Workshops, a Thematic Afternoon, and an Early Career
Researcher Day. Plenary Lectures recognize substantial and continuing contributions to the growth



of the field of Mathematics Education. Plenary Panels address three major challenges currently
facing mathematics educators across the globe. The Survey Teams have a particular emphasis on
identifying and characterizing important new knowledge, recent developments, new perspectives,
and emergent issues. The Topic Study Groups provides a coverage of important topics in
mathematics education.Volume II consists of 50 invited lectures which present the work and
reflections of both established and emerging researchers from around the world. These lectures
cover a wide spectrum of topics, themes and issues that reflect the latest challenges and
development in the field of mathematics education.

the math and magic of origami: Origami Design Secrets Robert J. Lang, 2011-10-05 The
magnum opus of one of the world's leading origami artists, the second edition of Origami Design
Secrets reveals the underlying concepts of origami and how to create original origami designs.
Containing step-by-step instructions for 26 models, this book is not just an origami cookbook or list
of instructions-it introduces the fundamental buildin

the math and magic of origami: Analysis and Synthesis of Compliant Parallel
Mechanisms—Screw Theory Approach Chen Qiu, Jian S. Dai, 2020-06-23 This book addresses the
design of compliant mechanisms, presenting readers with a good understanding of both the solid
mechanics of flexible elements and their configuration design, based on a mechanism-equivalent
approach in the framework of screw theory. The book begins with the theoretical background of
screw theory, and systematically addresses both the compliance characteristics of flexible elements
and their configuration design. The book then covers a broad range of compliant parallel mechanism
design topics, from stiffness to constraint decomposition, from conceptual design to dimensional
design, and from analysis to synthesis, as well as the large deformation problem; this is followed by
both simulations and physical experiments, offering readers a solid foundation and useful tools.
Given its scope and the results it presents, the book will certainly benefit and inform future research
on the topic. It offers a valuable asset for researchers, developers, engineers and graduate students
with an interest in compliant mechanisms, robotics and screw theory.

the math and magic of origami: Origametry Thomas C. Hull, 2020-10-08 Written by a world
expert on the subject, Origametry is the first complete reference on the mathematics of origami. It is
an essential reference for researchers of origami mathematics and applications in physics,
engineering, and design. Educators, students, and enthusiasts will also enjoy this fascinating
account of the mathematics of folding.

the math and magic of origami: A History of Folding in Mathematics Michael Friedman,
2018-05-25 While it is well known that the Delian problems are impossible to solve with a
straightedge and compass - for example, it is impossible to construct a segment whose length is
cube root of 2 with these instruments - the discovery of the Italian mathematician Margherita
Beloch Piazzolla in 1934 that one can in fact construct a segment of length cube root of 2 with a
single paper fold was completely ignored (till the end of the 1980s). This comes as no surprise, since
with few exceptions paper folding was seldom considered as a mathematical practice, let alone as a
mathematical procedure of inference or proof that could prompt novel mathematical discoveries. A
few questions immediately arise: Why did paper folding become a non-instrument? What caused the
marginalisation of this technique? And how was the mathematical knowledge, which was
nevertheless transmitted and prompted by paper folding, later treated and conceptualised? Aiming
to answer these questions, this volume provides, for the first time, an extensive historical study on
the history of folding in mathematics, spanning from the 16th century to the 20th century, and offers
a general study on the ways mathematical knowledge is marginalised, disappears, is ignored or
becomes obsolete. In doing so, it makes a valuable contribution to the field of history and philosophy
of science, particularly the history and philosophy of mathematics and is highly recommended for
anyone interested in these topics.

the math and magic of origami: Tribute to a Mathemagician Barry Cipra, Erik D. Demaine,
Martin L. Demaine, Tom Rodgers, 2004-11-10 The tradition of a publication based on the Gathering
for Gardner continues with this new carefully selected and edited collection in which Martin



Gardner and friends inspire and entertain. The contributors to this volume---virtually a list of Who's
Who in the World of Puzzles---trace their inspiration to Martin Gardner's puzzle column in Scientifi

the math and magic of origami: Origami for Fun! Thiranut Deborah Berry, 2006 Explains
what origami is and provides paper folding instructions for making a variety of shapes.
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