multivariable calculus for dummies

multivariable calculus for dummies is a comprehensive guide designed to help beginners grasp the essential
concepts of this advanced mathematical field. Multivariable calculus extends the principles of single-variable
calculus to functions of multiple variables, allowing us to analyze and model complex systems more
effectively. This article will cover the fundamentals of multivariable calculus, including key topics such as
partial derivatives, multiple integrals, vector calculus, and applications. With clear explanations and
practical examples, this guide aims to simplify the learning process and provide a solid foundation for

further study.
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Introduction to Multivariable Calculus

Multivariable calculus is an extension of single-variable calculus that deals with functions involving two or
more variables. Unlike single-variable calculus, where we analyze functions of a single variable,
multivariable calculus allows us to study how multiple variables interact and how changes in one variable
can affect the others. This field is crucial for understanding phenomena in physics, engineering, economics,

and other disciplines.

The primary goal of multivariable calculus is to provide tools for analyzing and solving problems that
involve multiple inputs and outputs. As we explore this field, we will encounter various concepts,
including gradients, Hessians, and the fundamental theorem of calculus in multiple dimensions. Each of
these topics builds upon the foundational ideas from single-variable calculus, making it essential to have a

solid understanding of those principles before diving into the more complex aspects of multivariable



calculus.

Understanding Functions of Multiple Variables

Functions of multiple variables are mathematical expressions that depend on two or more inputs. For
example, a function \( f(x, y) \) accepts two variables, \( x \) and \( y \), and produces an output.
Graphically, this can be represented as a surface in three-dimensional space. Understanding these functions

is vital because they form the basis for all other concepts in multivariable calculus.

To visualize a function of two variables, it can help to think of a topographic map. The map represents the
height (the output of the function) at different points (the inputs). For three variables, a function \( f(x, y, z)
\) extends this idea into a four-dimensional space, which can be challenging to visualize but follows the

same principles.

Types of Functions

Functions of multiple variables can be categorized into different types based on their characteristics:

¢ Linear Functions: These functions create a flat plane in three-dimensional space and can be expressed

in the form \( f(x, y) = ax + by + ¢ \).

 Polynomial Functions: These functions can represent curves and surfaces, such as \( f(x, y) = ax"2 +
by"2 + cxy +d\).

» Exponential and Logarithmic Functions: Functions like \( f(x, y) = e"{x+y} \) showcase growth rates

in multiple dimensions.

Partial Derivatives

Partial derivatives are a fundamental concept in multivariable calculus, allowing us to understand how a

function changes with respect to one variable while keeping the others constant. For instance, the partial
derivative of \( f(x, y) \) with respect to \( x \) is denoted as \( \frac{\partial f}{\partial x} \) and measures
the rate of change of \( f\) as \( x \) varies.

Calculating partial derivatives involves treating all other variables as constants. This technique enables the
analysis of how each variable independently influences the function. Understanding partial derivatives is

crucial for optimization problems, where we want to find the maximum or minimum values of a function.



Higher-Order Partial Derivatives

In addition to first-order partial derivatives, higher-order partial derivatives can be calculated. These
derivatives provide insights into the curvature and behavior of functions in multiple dimensions. The
second partial derivatives, denoted as \( \frac{\partial"2 f}{\partial x"2} \) or \( \frac{\partial"2 f}{\partial x

\partial y} \), help determine the concavity of the function and are essential for applications in optimization.

Multiple Integrals

Multiple integrals extend the concept of integration into higher dimensions. The most common forms are
double and triple integrals, which allow us to calculate volumes under surfaces and more complex

geometrical shapes.

A double integral, represented as \( \iint_D f(x, y) \, dA \), integrates a function \( f \) over a two-
dimensional region \( D \). This process is useful for finding areas and volumes in physics and engineering.

Similarly, triple integrals extend this idea to three dimensions and are represented as \( \iiint_V f(x, y, z) \,
dv).

Applications of Multiple Integrals

Multiple integrals have various practical applications, including:

¢ Calculating Volumes: Finding the volume of three-dimensional shapes defined by functions.
¢ Center of Mass: Determining the center of mass for objects with variable densities.

¢ Probability: Evaluating probabilities in multivariate distributions.

Vector Calculus

Vector calculus is a branch of mathematics that deals with vector fields. It combines concepts from calculus
and linear algebra to analyze vector functions, enabling the study of physical phenomena such as fluid flow

and electromagnetic fields.

Key concepts in vector calculus include vector functions, divergence, curl, and line integrals. A vector
function \( \mathbf{F}(x, y, z) \) describes a vector field in three-dimensional space, where each point has a

corresponding vector.



Key Operations in Vector Calculus

Several fundamental operations are performed in vector calculus:

¢ Divergence: Measures the magnitude of a vector field’s source or sink at a given point.
e Curl: Indicates the rotation of a vector field around a point.

¢ Line Integrals: Calculates the integral of a vector field along a curve, providing insights into the

work done by a force field.

Applications of Multivariable Calculus

Multivariable calculus has significant applications across various fields:

¢ Physics: Used to model systems with multiple forces, such as fluid dynamics and electromagnetism.
¢ Engineering: Helps in optimization problems, structural analysis, and control systems.

e Economics: Assists in modeling market behaviors and optimizing resource allocation.

By applying the principles of multivariable calculus, professionals can solve complex problems that involve

multiple variables and constraints, leading to better decision-making and innovative solutions.

Conclusion

Understanding multivariable calculus is essential for anyone looking to delve into advanced mathematics,
physics, engineering, or related fields. This guide has covered the foundational concepts, from functions of
multiple variables to partial derivatives, multiple integrals, and vector calculus. By mastering these topics,
learners can tackle real-world problems that require a robust mathematical framework. Multivariable
calculus not only enhances analytical skills but also opens doors to new fields of study and professional

opportunities.

Q: What is multivariable calculus?

A: Multivariable calculus is a branch of mathematics that extends the concepts of single-variable calculus to
functions with multiple variables. It includes topics such as partial derivatives, multiple integrals, and

vector calculus, allowing for the analysis of complex systems involving several inputs and outputs.



Q How do partial derivatives differ from regular derivatives?

A: Partial derivatives measure the rate of change of a function with respect to one variable while keeping
other variables constant. In contrast, regular derivatives consider the rate of change for functions of a single

variable.

Q What are the applications of multiple integrals?

A: Multiple integrals are used to calculate volumes under surfaces, determine centers of mass, and evaluate

probabilities in multivariate distributions, among other applications in physics and engineering.

Q: What is vector calculus?

A: Vector calculus is a field that combines calculus and linear algebra to study vector fields, which are
functions that assign a vector to every point in space. It includes key operations such as divergence and

curl.

Q Why is multivariable calculus important in engineering?

A: Multivariable calculus is crucial in engineering for optimizing designs, analyzing systems with multiple
interacting components, and solving complex problems related to fluid dynamics, structural behavior, and

electrical circuits.

Q Can you give an example of a function of multiple variables?

A: An example of a function of multiple variables is \( f(x, y) = x"2 + y"2 \), which represents a surface in

three-dimensional space where the output is the sum of the squares of inputs \( x \) and \( y \).

Q How does one visualize functions of multiple variables?

A: Functions of multiple variables can be visualized as surfaces in three-dimensional space. For example,
the function \( f(x, y) \) can be represented as a topographic map, where the height indicates the output for
different combinations of \( x \) and \( y \).

Q What is the significance of the gradient in multivariable calculus?

A: The gradient is a vector that indicates the direction and rate of the steepest ascent of a function. It plays a

vital role in optimization, as it helps identify maximum and minimum points in multivariable functions.



Q: Are there real-world scenarios where multivariable calculus is
applied?

A: Yes, real-world scenarios include modeling the behavior of physical systems, optimizing resource
allocation in economics, and analyzing fluid flow in engineering, demonstrating the practical importance of

multivariable calculus.
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multivariable calculus for dummies: Calculus II For Dummies Mark Zegarelli, 2023-04-18
The easy (okay, easier) way to master advanced calculus topics and theories Calculus II For
Dummies will help you get through your (notoriously difficult) calc class—or pass a standardized test
like the MCAT with flying colors. Calculus is required for many majors, but not everyone’s a natural
at it. This friendly book breaks down tricky concepts in plain English, in a way that you can
understand. Practical examples and detailed walkthroughs help you manage differentiation,
integration, and everything in between. You'll refresh your knowledge of algebra, pre-calc and
Calculus I topics, then move on to the more advanced stuff, with plenty of problem-solving tips along
the way. Review Algebra, Pre-Calculus, and Calculus I concepts Make sense of complicated
processes and equations Get clear explanations of how to use trigonometry functions Walk through
practice examples to master Calc II Use this essential resource as a supplement to your textbook or
as refresher before taking a test—it’s packed with all the helpful knowledge you need to succeed in
Calculus II.

multivariable calculus for dummies: Calculus II For Dummies® Mark Zegarelli, 2008-06-02
An easy-to-understand primer on advanced calculus topics Calculus II is a prerequisite for many
popular college majors, including pre-med, engineering, and physics. Calculus II For Dummies offers
expert instruction, advice, and tips to help second semester calculus students get a handle on the
subject and ace their exams. It covers intermediate calculus topics in plain English, featuring
in-depth coverage of integration, including substitution, integration techniques and when to use
them, approximate integration, and improper integrals. This hands-on guide also covers sequences
and series, with introductions to multivariable calculus, differential equations, and numerical
analysis. Best of all, it includes practical exercises designed to simplify and enhance understanding
of this complex subject.

multivariable calculus for dummies: Calculus II Workbook For Dummies Mark Zegarelli,
2023-07-25 Work your way through Calc 2 with crystal clear explanations and tons of practice
Calculus IT Workbook For Dummies is a hands-on guide to help you practice your way to a greater
understanding of Calculus II. You'll get tons of chances to work on intermediate calculus topics such
as substitution, integration techniques and when to use them, approximate integration, and
improper integrals. This book is packed with practical examples, plenty of practice problems, and
access to online quizzes so you’ll be ready when it’s test time. Plus, every practice problem in the
book and online has a complete, step-by-step answer explanation. Great as a supplement to your
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textbook or a refresher before taking a standardized test like the MCAT, this Dummies workbook has
what you need to succeed in this notoriously difficult subject. Review important concepts from
Calculus I and pre-calculus Work through practical examples for integration, differentiation, and
beyond Test your knowledge with practice problems and online quizzes—and follow along with
step-by-step solutions Get the best grade you can on your Calculus II exam Calculus II Workbook For
Dummies is an essential resource for students, alone or in tandem with Calculus II For Dummies.

multivariable calculus for dummies: Calculus For Dummies Mark Ryan, 2014-06-23 Calculus
For Dummies, 2nd Edition (9781118791295) is now being published as Calculus For Dummies, 2nd
Edition (9781119293491). While this version features an older Dummies cover and design, the
content is the same as the new release and should not be considered a different product. Slay the
calculus monster with this user-friendly guide Calculus For Dummies, 2nd Edition makes calculus
manageable—even if you're one of the many students who sweat at the thought of it. By breaking
down differentiation and integration into digestible concepts, this guide helps you build a stronger
foundation with a solid understanding of the big ideas at work. This user-friendly math book leads
you step-by-step through each concept, operation, and solution, explaining the how and why in plain
English instead of math-speak. Through relevant instruction and practical examples, you'll soon
learn that real-life calculus isn't nearly the monster it's made out to be. Calculus is a required course
for many college majors, and for students without a strong math foundation, it can be a real barrier
to graduation. Breaking that barrier down means recognizing calculus for what it is—simply a tool
for studying the ways in which variables interact. It's the logical extension of the algebra, geometry,
and trigonometry you've already taken, and Calculus For Dummies, 2nd Edition proves that if you
can master those classes, you can tackle calculus and win. Includes foundations in algebra,
trigonometry, and pre-calculus concepts Explores sequences, series, and graphing common
functions Instructs you how to approximate area with integration Features things to remember,
things to forget, and things you can't get away with Stop fearing calculus, and learn to embrace the
challenge. With this comprehensive study guide, you'll gain the skills and confidence that make all
the difference. Calculus For Dummies, 2nd Edition provides a roadmap for success, and the backup
you need to get there.

multivariable calculus for dummies: Machine Learning For Beginners Nicky Huys,
2025-08-19 Machine Learning For Beginners is your essential guide to understanding the
fascinating world of artificial intelligence and machine learning. Designed specifically for
newcomers, this book breaks down complex concepts into easily digestible segments, making it
accessible for anyone with a curious mind. You'll explore foundational topics such as supervised and
unsupervised learning, neural networks, and data preprocessing, all while engaging in practical
exercises to reinforce your understanding. Each chapter is filled with real-world examples and
step-by-step instructions to help you build your first machine learning models. Gain confidence in
your abilities as you learn to harness the power of data to make informed predictions and decisions.
Whether you're a student, a professional looking to enhance your skill set, or simply an enthusiast
eager to explore the capabilities of Al, this book is the perfect starting point for your journey into
machine learning.

multivariable calculus for dummies: Calculus Workbook For Dummies Mark Ryan,
2015-07-27 Does the thought of calculus give you a coronary? Fear not! This friendly workbook takes
you through each concept, operation, and solution, explaining the how and why in plain English,
rather than math-speak. Through relevant instructino and practical examples, you'll soon discover
that calculus isn't nearly the monster it's made out to be.

multivariable calculus for dummies: Numerical Optimization Udayan Bhattacharya,
2025-02-20 Numerical Optimization: Theories and Applications is a comprehensive guide that delves
into the fundamental principles, advanced techniques, and practical applications of numerical
optimization. We provide a systematic introduction to optimization theory, algorithmic methods, and
real-world applications, making it an essential resource for students, researchers, and practitioners
in optimization and related disciplines. We begin with an in-depth exploration of foundational



concepts in optimization, covering topics such as convex and non-convex optimization,
gradient-based methods, and optimization algorithms. Building upon these basics, we delve into
advanced optimization techniques, including metaheuristic algorithms, evolutionary strategies, and
stochastic optimization methods, providing readers with a comprehensive understanding of
state-of-the-art optimization methods. Practical applications of optimization are highlighted
throughout the book, with case studies and examples drawn from various domains such as machine
learning, engineering design, financial portfolio optimization, and more. These applications
demonstrate how optimization techniques can effectively solve complex real-world problems.
Recognizing the importance of ethical considerations, we address issues such as fairness,
transparency, privacy, and societal impact, guiding readers on responsibly navigating these
considerations in their optimization projects. We discuss computational challenges in optimization,
such as high dimensionality, non-convexity, and scalability issues, and provide strategies for
overcoming these challenges through algorithmic innovations, parallel computing, and optimization
software. Additionally, we provide a comprehensive overview of optimization software and libraries,
including MATLAB Optimization Toolbox, Python libraries like SciPy and CVXPY, and emerging
optimization frameworks, equipping readers with the tools and resources needed to implement
optimization algorithms in practice. Lastly, we explore emerging trends, future directions, and
challenges in optimization, offering insights into the evolving landscape of optimization research and
opportunities for future exploration.

multivariable calculus for dummies: Electric Machines Dionysios Aliprantis, Oleg
Wasynczuk, 2022-08-11 Demystifies the operation of electric machines by bridging electromagnetic
fields, electric circuits, numerical analysis, and computer programming. Ideal for graduates and
senior undergraduates taking courses on all aspects of electric machine design and control, and
accompanied by downloadable Python code and instructor solutions.

multivariable calculus for dummies: Getting Started with Maxima Pragati Gautam,
Swapnil Verma, Komal Negi, 2024-11-19 Maxima is an unbelievable powerful and useful
environment for Symbolic and Numerical Computing and Data-visualization. Maxima being open
access gave people a whole new power and sophistication of the symbolic capabilities that have gone
unmatched for decades. Maxima has wonderful flexibility and can do rigorous, robust computation
with stunning symbolic and superlative graphical capabilities. It begins with the essential topics like
Operating in Maxima, Calculus, Linear Algebra, etc., and then take the user to advanced topics such
as numerical methods to solve initial value problems, the students at various levels sieve out
important solved examples. This book is intended primarily as a text for a single or multi-semester
course in Mathematics. It is also suitable for undergraduate and graduate level engineering courses
and can be used as an excellent reference for professionals and students of Applied Mathematics.

multivariable calculus for dummies: Mathematics for Engineers and Scientists Vinh Phu
Nguyen, 2025-01-28 A majority of mathematics textbooks are written in a rigorous, concise, dry, and
boring way. On the other hands, there exist excellent, engaging, fun-to-read popular math books.
The problem with these popular books is the lack of mathematics itself. This book is a blend of both.
It provides a mathematics book to read, to engage with, and to understand the whys — the story
behind the theorems. Written by an engineer, not a mathematician, who struggled to learn math in
high school and in university, this book explains in an informal voice the mathematics that future
and current engineering and science students need to acquire. If we learn math to understand it, to
enjoy it, not to pass a test or an exam, we all learn math better and there is no such a thing that we
call math phobia. With a slow pace and this book, everyone can learn math and use it, as the author
did at the age of 40 and with a family to take care of.

multivariable calculus for dummies: Mathematics: Concepts Unveiled Pasquale De
Marco, 2025-04-26 Embark on a Mathematical Odyssey with Mathematics: Concepts Unveiled:
Unveiling the Secrets of Numbers, Shapes, and Patterns Mathematics: Concepts Unveiled is an
all-encompassing guide to the captivating world of mathematics, inviting students, educators, and
enthusiasts alike to explore the fundamental concepts and principles that govern our universe.



Written in a clear and engaging style, this comprehensive volume presents a wealth of mathematical
knowledge in a systematic and accessible manner. Delve into the Foundations of Mathematics:
Unravel the mysteries of numbers, sets, functions, and relations, the building blocks of mathematical
thinking. Discover the intricacies of exponents and radicals, and master the art of polynomials and
factoring. Conquer equations and inequalities, equipping yourself with the tools to solve real-world
problems with mathematical precision. Explore Functions and Graphs: Journey into the realm of
functions and graphs, where variables dance in harmonious relationships. Uncover the secrets of
trigonometric functions, unlocking the mysteries of angles and triangles. With analytic geometry as
your guide, visualize and analyze geometric relationships, delving into the fascinating world of
coordinates and shapes. Master Calculus: Ascend to the heights of calculus, where limits,
derivatives, and integrals unlock the secrets of change and motion. Calculate rates of change, find
areas and volumes, and solve differential equations, empowering yourself with the techniques that
drive modern science and technology. Unravel Probability and Statistics: Embrace the world of
probability and statistics, where uncertainty yields to understanding. Explore the concepts of
probability, random variables, and probability distributions, gaining insights into the patterns of
randomness that shape our world. Master sampling and estimation techniques, and learn to make
informed decisions in the face of uncertainty. Discover Number Theory and Mathematical Modeling:
Venture into the realm of number theory, where prime numbers and modular arithmetic reveal their
hidden elegance. Solve Diophantine equations, embarking on a journey of mathematical exploration.
Delve into mathematical modeling, the art of translating real-world problems into mathematical
equations, unlocking the power to analyze and solve complex phenomena. Mathematics: Concepts
Unveiled is more than just a textbook; it is a gateway to a world of intellectual discovery and
problem-solving prowess. With its clear explanations, engaging examples, and thought-provoking
exercises, this book is your trusted companion on your mathematical journey. Whether you seek to
deepen your understanding of essential concepts, master advanced techniques, or simply satisfy
your curiosity about the intricate workings of the universe, Mathematics: Concepts Unveiled is your
ultimate guide to mathematical enlightenment. If you like this book, write a review on google books!

multivariable calculus for dummies: Special Secondary Schools For The Mathematically
Talented: An International Panorama Bruce R Vogeli, 2015-08-28 A review of 100 special schools
for the mathematically talented students in twenty nations. Appendices contain sample syllabi, tests
and documents.

multivariable calculus for dummies: 3D Printing in Mathematics Maria Trnkova, Andrew
Yarmola, 2023-11-07 This volume is based on lectures delivered at the 2022 AMS Short Course “3D
Printing: Challenges and Applications” held virtually from January 3-4, 2022. Access to 3D printing
facilities is quickly becoming ubiquitous across college campuses. However, while equipment
training is readily available, the process of taking a mathematical idea and making it into a printable
model presents a big hurdle for most mathematicians. Additionally, there are still many open
questions around what objects are possible to print, how to design algorithms for doing so, and what
kinds of geometries have desired kinematic properties. This volume is focused on the process and
applications of 3D printing for mathematical education, research, and visualization, alongside a
discussion of the challenges and open mathematical problems that arise in the design and
algorithmic aspects of 3D printing. The articles in this volume are focused on two main topics. The
first is to make a bridge between mathematical ideas and 3D visualization. The second is to describe
methods and techniques for including 3D printing in mathematical education at different levels—
from pedagogy to research and from demonstrations to individual projects. We hope to establish the
groundwork for engaged academic discourse on the intersections between mathematics, 3D printing
and education.

multivariable calculus for dummies: A Mathematics Boot Camp for Science and
Engineering Students Ying Ma, 2025-03-10 Many students have difficulty applying mathematical
techniques to solve problems in science and engineering, even after completing Calculus I and II.
Students who are beginning the core coursework in their field of study often need additional



guidance on practicing, learning, and improving their problem-solving skills for application. The
objectives of A Mathematics Boot Camp for Science and Engineering Students are to offer a solution
to this issue and are specifically designed to address common errors in mathematical
problem-solving for undergraduate science and engineering students. Teaches readers how to apply
math skills as they transition to coursework in their chosen field of study Includes strategies and
recommendations for quick improvement in problem-solving skills Emphasizes the physical
meanings of the problem, which helps students develop a deep understanding of their field of study
Features a broad range of example problems with detailed and easy-to-follow solutions for students
to learn problem-solving techniques and additional exercise problems for further practice and
improvement Bridges the gap between the knowledge of mathematical techniques and the ability to
apply those techniques to solve real-world problems This concise and practical text offers basic
training in mathematical problem-solving skills for undergraduate students in science and
engineering disciplines. A Solutions Manual is available to qualifying adopting professors.

multivariable calculus for dummies: Engineering Mathematics with Applications to Fire
Engineering Khalid Khan, Tony Lee Graham, 2018-06-12 This book addresses direct application of
mathematics to fire engineering problems Gives background interpretation for included
mathematical methods Illustrates a step-by-step detailed solution to solving relevant problems
Includes pictorial representation of the problems Discusses a comprehensive topic list in the realm
of engineering mathematics topics including basic concepts of Algebra, Trigonometry and Statistics

multivariable calculus for dummies: Cyber Physical Systems. Design, Modeling, and
Evaluation Roger Chamberlain, Walid Taha, Martin Torngren, 2019-04-12 This book constitutes the
proceedings of the 7th International Workshop on Design, Modeling, and Evaluation of Cyber
Physical Systems, CyPhy2017, held in conjunction with ESWeek 2017, in Seoul, South Korea, in
October 2017. The 10 papers presented together with 1 extended and 1 invited abstracts in this
volume were carefully reviewed and selected from 16 submissions. The conference presents a wide
range of domains including robotics; smart homes, vehicles, and buildings; medical implants; and
future-generation sensor networks.

multivariable calculus for dummies: Bulletin of Information United States Coast Guard
Academy, 1974

multivariable calculus for dummies: Technological Advancements and Innovations in Future
of Education Samira Hosseini, Brian Beitzel, Marcel Kohler, Fida Sanjakdar, 2024-10-31 This book
contains peer-reviewed selected papers from the 6th International Conference on the Future of
Education (FOE 2023). It presents excellent educational practices and technologies complemented
by various innovative approaches that enhance educational outcomes. The conference, in particular,
places great attention on solutions to educational problems that are highly aligned with four
Sustainable Development Goals from the seventeen goals designed by UNESCO. The book focuses
on quality education, industry, innovation, and infrastructure, reduced inequalities, etc. The FOE
2023 proceedings offer contributions covering a diverse range of innovations and technology in
education and how they may facilitate the current stages of education and shape future avenues for
offering quality and accessible education. Moreover, the articles presented in this book present
dynamic computing and pedagogical approaches to empower learners and educators across the
globe. As our planet continues to tackle international crises including poverty, climate change,
limited access to technological tools, and global pandemics, remote and/or online teaching and
learning find paramount importance, which has also been considered a powerful theme in the
presented articles. These essential components highly contribute to reduced inequalities serving
learners from higher education levels to lifelong learners while playing a crucial role in closing the
gap between the skill set obtained by the graduates and those demanded by the job market.

multivariable calculus for dummies: Directory of NSF-supported Undergraduate Faculty
Enhancement Projects , 1996

multivariable calculus for dummies: Third Symposium Proceedings. New Ways of
Teaching and Learning Janina Morska, Alan Rogerson, This volume contains the papers presented




at the Third International Symposium on New Ways of Teaching & Learning held from August 6-10,
2024, at the Aemilia Hotel, Bologna, Italy. The Conference was organized by The Mathematics
Education for the Future Project - an international educational project founded in 1986 and
dedicated to innovation in mathematics, statistics, science and computer education world wide.
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