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Engineering Computation An Introduction Using Matlab And Excel Engineering Computation An Using MATLAB and Excel Meta Master engineering computation with
this comprehensive guide Learn to leverage the power of MATLAB and Excel for solving complex engineering problems backed by realworld examples and expert
insights Engineering computation MATLAB Excel numerical methods engineering analysis data analysis simulation modeling problemsolving FEA CFD optimization
Engineering computation forms the backbone of modern engineering design and analysis It allows engineers to tackle complex problems simulate realworld scenarios
and optimize designs far beyond the capabilities of manual calculations Two widely used tools for engineering computation are MATLAB and Excel each offering unique
strengths and applications This article provides a comprehensive introduction to engineering computation highlighting the capabilities of MATLAB and Excel and offering
actionable advice for their effective use MATLAB The Powerhouse of Numerical Computation MATLAB short for Matrix Laboratory is a highlevel programming language
and interactive environment specifically designed for numerical computation Its strength lies in its extensive libraries of
processing image processing and various other engineering disciplines According to a 2023 survey by MathWorks over 6 million engineers and scientists worldwide use
MATLAB This widespread adoption speaks to its versatility and effectiveness Realworld applications of MATLAB in engineering Finite Element Analysis FEA MATLAB
with toolboxes like the Partial Differential Equation Toolbox allows engineers to simulate stress strain and deformation in complex structures crucial for designing
everything from bridges to microchips A recent study by the American Society of Civil Engineers highlighted a 20 reduction in material costs achieved through
optimized FEA using MATLAB in bridge design Computational Fluid Dynamics CFD Simulating fluid flow and heat transfer is vital in aerospace automotive and chemical
engineering MATLAB combined with specialized 2 toolboxes allows for accurate modeling and prediction of fluid behavior leading to improved aerodynamic design and
efficient heat management Control Systems Design MATLABs Control System Toolbox is a cornerstone for designing and analyzing control systems enabling engineers
to create stable and responsive systems for applications ranging from robotics to process control Professor John Doyle a renowned control theorist emphasizes
MATLABSs role in accelerating the development of advanced control algorithms Signal Processing and Image Analysis MATLABs signal processing and image processing
capabilities are invaluable in biomedical engineering telecommunications and other fields requiring analysis of complex data streams and images Excel The Accessible
Tool for Data Analysis and Basic Computation While not as powerful as MATLAB for complex numerical analysis Microsoft Excel remains a ubiquitous tool for engineers

primarily for data analysis visualization and basic computations Its ease of use and wide availability make it an ideal platform fo
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calculations and report generation Realworld applications of Excel in engineering Data Analysis and Visualization Excel allows engineers to organize analyze and visualize
experimental data identify trends and create informative charts and graphs for reports and presentations This is particularly useful for initial data
more advanced analysis with MATLAB or specialized software Simple Calculations and Simulations Excel can handle basic engineering calculations such as stress
calculations material property estimations and simple simulations using builtin functions and macros Project Management and Cost Estimation Excel excels at managing
project schedules tracking costs and creating estimates crucial for effective project planning and execution Choosing Between MATLAB and Excel A Practical Approach
The choice between MATLAB and Excel depends largely on the complexity of the problem For simple calculations data analysis and basic visualizations Excel is often
sufficient and more accessible However for complex numerical analysis simulations and advanced modeling MATLABs specialized toolboxes and powerful computing
capabilities are indispensable Often a combined approach is most effective using Excel for initial data processing and visualization and then leveraging MATLAB for
advanced analysis and simulations Actionable Advice 3 Start with the basics Begin by mastering fundamental concepts in numerical methods such as numerical
integration differentiation and solving systems of equations Practice consistently Regular practice is key to mastering both MATLAB and Excel Work through tutorials
solve practice problems and apply your skills to realworld engineering challenges Leverage online resources Numerous online resources including tutorials documentation
and online courses can significantly aid your learning journey Collaborate and learn from others Engaging with online communities and fellow engineers can accelerate
your learning and provide valuable insights Engineering computation is an indispensable skill for modern engineers Both MATLAB and Excel offer powerful tools for
tackling diverse engineering challenges While MATLAB excels in complex numerical analysis and simulations Excel provides an accessible platform for data analysis and
basic computations By mastering both tools and understanding their respective strengths engineers can significantly enhance thei
contribute to innovative engineering solutions The key is to choose the right tool for the right job and to continuously learn and improve your skills
computation Frequently Asked Questions FAQs 1 Is MATLAB difficult to learn MATLABs syntax is relatively intuitive especially for those with some programming
experience However mastering its extensive libraries and advanced features requires dedicated effort and practice Numerous online resources including tutorials and
courses can greatly ease the learning curve 2 What are the licensing costs for MATLAB MATLAB is a commercial software and its licensing costs vary depending on
the specific toolboxes and the type of license student individual institutional Its advisable to check the MathWorks website for the most uptodate pricing information 3
Can Excel handle large datasets While Excel can handle substantial datasets its performance can degrade with extremely large datasets For truly massive datasets
specialized database management systems or big data analytics tools are generally more appropriate 4 Can | use MATLAB and Excel together 4 Yes MATLAB and
Excel can be seamlessly integrated MATLAB allows importing and exporting data to and from Excel files facilitating a workflow where Excel is used for data
preprocessing and visualization and MATLAB handles the complex numerical analysis 5 What are some good resources for learning engineering computation using

MATLAB and Excel Excellent resources include the official MATLAB documentation online courses on platforms like Coursera and edX YouTube tutorials and textbooks
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on numerical methods and engineering analysis Numerous online communities and forums provide further support and collaboration opportunities
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mechanics using matlab an introductory guide bridges the gap between fundamental principles of mechanics and their practical implementation using matlab a powerful
computational tool widely used in engineering and scientific applications we offer an invaluable resource for students educators and professionals seeking to deepen
their understanding of classical mechanics and enhance their problem solving skills through computational techniques we begin by laying a solid foundation in core
concepts of mechanics including kinematics dynamics and energy principles through clear explanations and illustrative examples we guide readers through essential
theories and equations governing the motion of particles and rigid bodies emphasis is placed on developing a conceptual understanding of the underlying physics
reinforced through matlab based exercises and simulations one of the key strengths of our book lies in its integration of theory with practical application each chapter

elucidates the theoretical framework and demonstrates how to implement it computationally using matlab scripts and functions topics covered include particle dynamics
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projectile motion newton s laws of motion circular motion conservation principles rotational dynamics oscillations and orbital mechanics throughout the text matlab code
snippets are provided alongside explanations allowing readers to gain hands on experience in solving mechanics problems numerically this interactive approach
reinforces theoretical concepts and equips readers with valuable computational skills with worked examples and practice problems mechanics using matlab an
introductory guide challenges readers and reinforces their understanding this book serves as a practical reference for engineers scientists and researchers in fields where

mechanics plays a crucial role

system simulation techniques with matlab and simulink comprehensively explains how to use matlab and simulink to perform dynamic systems simulation tasks for
engineering and non engineering applications this book begins with covering the fundamentals of matlab programming and applications and the solutions to different
mathematical problems in simulation the fundamentals of simulink modelling and simulation are then presented followed by coverage of intermediate level modelling
skills and more advanced techniques in simulink modelling and applications finally the modelling and simulation of engineering and non engineering systems are
presented the areas covered include electrical electronic systems mechanical systems pharmacokinetic systems video and image processing systems and discrete event
systems hardware in the loop simulation and real time application are also discussed key features progressive building of simulation skills using simulink from basics
through to advanced levels with illustrations and examples wide coverage of simulation topics of applications from engineering to non engineering systems dedicated
chapter on hardware in the loop simulation and real time control end of chapter exercises a companion website hosting a solution manual and powerpoint slides
system simulation techniques with matlab and simulink is a suitable textbook for senior undergraduate postgraduate courses covering modelling and simulation and is

also an ideal reference for researchers and practitioners in industry

this text is written primarily for students readers who have a good background of high school algebra geometry trigonometry and the fundamentals of differential and

integral calculus

for a variety of reasons the matlab java interface was never fully documented this is really quite unfortunate java is one of the most widely used programming
languages having many times the number of programmers and programming resources as matlab also unfortunate is the popular claim that while matlab is a fine
programming platform for prototyping it is not suitable for real world modern looking applications undocumented secrets of matlab java programming aims to correct
this misconception this book shows how using java can significantly improve matlab program appearance and functionality and that this can be done easily and even
without any prior java knowledge readers are led step by step from simple to complex customizations code snippets screenshots and numerous online references are

provided to enable the utilization of this book as both a sequential tutorial and as a random access reference suited for immediate use java savvy readers will find it
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easy to tailor code samples for their particular needs for java newcomers an introduction to java and numerous online references are provided this book demonstrates
how the matlab programming environment relies on java for numerous tasks including networking data processing algorithms and graphical user interface gui we can
use matlab for easy access to external java functionality either third party or user created using java we can extensively customize the matlab environment and

application gui enabling the creation of visually appealing and usable applications

this text is intended for senior high school students community college students four year college students majoring in sciences and engineering and working
professionals seeking to enhance their knowledge on numerical analysis applications it provides many real world examples with detailed solutions and explanations and

new material based on the latest technology using computer programming applications it is ideal for self study

this book presents an introduction to linear univariate and multivariate time series analysis providing brief theoretical insights into each topic and from the beginning
illustrating the theory with software examples as such it quickly introduces readers to the peculiarities of each subject from both theoretical and the practical points of
view it also includes numerous examples and real world applications that demonstrate how to handle different types of time series data the associated software
package ssmmatlab is written in matlab and also runs on the free octave platform the book focuses on linear time series models using a state space approach with
the kalman filter and smoother as the main tools for model estimation prediction and signal extraction a chapter on state space models describes these tools and
provides examples of their use with general state space models other topics discussed in the book include arima and transfer function and structural models as well as
signal extraction using the canonical decomposition in the univariate case and var varma cointegrated varma varx varmax and multivariate structural models in the
multivariate case it also addresses spectral analysis the use of fixed filters in a model based approach and automatic model identification procedures for arima and
transfer function models in the presence of outliers interventions complex seasonal patterns and other effects like easter trading day etc this book is intended for both
students and researchers in various fields dealing with time series the software provides numerous automatic procedures to handle common practical situations but at
the same time readers with programming skills can write their own programs to deal with specific problems although the theoretical introduction to each topic is kept

to a minimum readers can consult the companion book multivariate time series with linear state space structure by the same author if they require more details

this book is about computer aided control system design cacsd of the direct process controller various methods and tools representing an up to date level of
development are presented by leading experts several articles describe main principles and problems associated with modern direct control and with cacsd existing
tools are presented including packages for stability analysis of nonlinear systems adaptive control design and integrated analysis and simulation and tuning of controllers

the reader can observe that it is possible to develop cacsd tools by using open general packages such as matlab or simulab or by providing specialised software he
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can then compare both approaches and get an improved understanding of their respective advantages and disadvantages the leading article by the editors presents

cacsd methods and tools in a broader context there is also detailed material on upper control layers hierarchical control and real time systems

dynamics systems living organisms electromechanical and industrial systems chemical and technological processes market and ecology and so forth can be considered
and analyzed using information and systems theories for example adaptive human behavior can be studied using automatic feedback control as an illustrative example
the driver controls a car changing the speed and steer ing wheels using incoming information such as traffic and road conditions this book focuses on the most

important and manageable topics in applied multivariable control with application to a wide class of electromechanical dynamic systems a large spectrum of systems
familiar to electrical mechanical and aerospace stu dents engineers and scholars are thoroughly studied to build the bridge between theory and practice as well as to
illustrate the practical application of control theory through illustrative examples it is the author s goal to write a book that can be used to teach undergraduate and
graduate classes in automatic control and nonlin ear control at electrical mechanical and aerospace engineering departments the book is also addressed to engineers
and scholars and the examples considered allow one to implement the theory in a great variety of industrial systems the main purpose of this book is to help the

reader grasp the nature and significance of multivariable control

adaptive systems remain a very interesting field of theoretical research extended by methodological studies and an increasing number of applications the plenary papers
invited sessions and contributed sessions focused on many aspects of adaptive systems such as systems identification and modelling adaptive control of nonlinear
systems and theoretical issues in adaptive control also covered were methodological aspects and applications of adaptive control intelligent tuning and adaptive signal

processing

proceedings of the european control conference 1991 july 2 5 1991 grenoble france

the use of matlab is ubiquitous in the scientific and engineering communities today and justifiably so simple programming rich graphic facilities built in functions and
extensive toolboxes offer users the power and flexibility they need to solve the complex analytical problems inherent in modern technologies the ability to use matlab
effectively has become practically a prerequisite to success for engineering professionals like its best selling predecessor electronics and circuit analysis using matlab
second edition helps build that proficiency it provides an easy practical introduction to matlab and clearly demonstrates its use in solving a wide range of electronics
and circuit analysis problems this edition reflects recent matlab enhancements includes new material and provides even more examples and exercises new in the

second edition thorough revisions to the first three chapters that incorporate additional matlab functions and bring the material up to date with recent changes to
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matlab a new chapter on electronic data analysis many more exercises and solved examples new sections added to the chapters on two port networks fourier analysis
and semiconductor physics matlab m files available for download whether you are a student or professional engineer or technician electronics and circuit analysis using
matlab second edition will serve you well it offers not only an outstanding introduction to matlab but also forms a guide to using matlab for your specific purposes to

explore the characteristics of semiconductor devices and to design and analyze electrical and electronic circuits and systems

this volume is the cornerstone tuturial in the matlab curriculum series it introduces general problem solving and design techniques through a five step process using

matlab for analysis and graphical display

this work offers coverage of the design tool matlab and the way in which it functions in conjunction with computer aided control system design

introduction to modeling and simulation with matlab and python is intended for students and professionals in science social science and engineering that wish to learn
the principles of computer modeling as well as basic programming skills the book content focuses on meeting a set of basic modeling and simulation competencies
that were developed as part of several national science foundation grants even though computer science students are much more expert programmers they are not
often given the opportunity to see how those skills are being applied to solve complex science and engineering problems and may also not be aware of the libraries
used by scientists to create those models the book interleaves chapters on modeling concepts and related exercises with programming concepts and exercises the
authors start with an introduction to modeling and its importance to current practices in the sciences and engineering they introduce each of the programming
environments and the syntax used to represent variables and compute mathematical equations and functions as students gain more programming expertise the authors
return to modeling concepts providing starting code for a variety of exercises where students add additional code to solve the problem and provide an analysis of the
outcomes in this way the book builds both modeling and programming expertise with a just in time approach so that by the end of the book students can take on
relatively simple modeling example on their own each chapter is supplemented with references to additional reading tutorials and exercises that guide students to
additional help and allows them to practice both their programming and analytical modeling skills in addition each of the programming related chapters is divided into
two parts one for matlab and one for python in these chapters the authors also refer to additional online tutorials that students can use if they are having difficulty
with any of the topics the book culminates with a set of final project exercise suggestions that incorporate both the modeling and programming skills provided in the
rest of the volume those projects could be undertaken by individuals or small groups of students the companion website at intromodeling com provides updates to
instructions when there are substantial changes in software versions as well as electronic copies of exercises and the related code the website also offers a space

where people can suggest additional projects they are willing to share as well as comments on the existing projects and exercises throughout the book solutions and
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lecture notes will also be available for qualifying instructors

machine and deep learning in depth resource covering machine and deep learning methods using matlab tools and algorithms providing insights and algorithmic decision

making processes machine and deep learning using matlab introduces early career professionals to the power of matlab to explore machine and deep learning

applications by explaining the relevant matlab tool or app and how it is used for a given method or a collection of methods its properties in terms of input and output

arguments are explained the limitations or applicability is indicated via an accompanied text or a table and a complete running example is shown with all needed

matlab command prompt code the text also presents the results in the form of figures or tables in parallel with the given matlab code and the matlab written code

can be later used as a template for trying to solve new cases or datasets throughout the text features worked examples in each chapter for self study with an

accompanying website providing solutions and coding samples highlighted notes draw the attention of the user to critical points or issues readers will also find

information on numeric data acquisition and analysis in the form of applying computational algorithms to predict the numeric data patterns clustering or unsupervised

learning relationships between predictors and response variable supervised categorically sub divided into classification discrete response and regression continuous

response image acquisition and analysis in the form of applying one of neural networks and estimating net accuracy net loss and or rmse for the successive training

validation and testing steps retraining and creation for image labeling object identification regression classification and text recognition machine and deep learning using

matlab is a useful and highly comprehensive resource on the subject for professionals advanced students and researchers who have some familiarity with matlab and

are situated in engineering and scientific fields who wish to gain mastery over the software and its numerous applications
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1. Where can | purchase Engineering Computation An
Introduction Using Matlab And Excel books? Bookstores:

Physical bookstores like Barnes & Noble, Waterstones, and

independent local stores. Online Retailers: Amazon, Book
Depository, and various online bookstores offer a

extensive range of books in physical and digital formats.

. What are the varied book formats available? Which kinds

of book formats are currently available? Are there multiple
book formats to choose from? Hardcover: Robust and
long-lasting, usually more expensive. Paperback: Less
costly, lighter, and more portable than hardcovers. E-
books: Digital books accessible for e-readers like Kindle or

through platforms such as Apple Books, Kindle, and
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Google Play Books.

. What's the best method for choosing a Engineering
Computation An Introduction Using Matlab And Excel
book to read? Genres: Think about the genre you enjoy
(novels, nonfiction, mystery, sci-fi, etc.).
Recommendations: Seek recommendations from friends,
join book clubs, or browse through online reviews and
suggestions. Author: If you favor a specific author, you

may appreciate more of their work.

. Tips for preserving Engineering Computation An
Introduction Using Matlab And Excel books: Storage: Store
them away from direct sunlight and in a dry setting.
Handling: Prevent folding pages, utilize bookmarks, and
handle them with clean hands. Cleaning: Occasionally dust

the covers and pages gently.

. Can | borrow books without buying them? Public Libraries:
Local libraries offer a variety of books for borrowing. Book
Swaps: Community book exchanges or online platforms

where people share books.

. How can | track my reading progress or manage my book
clilection? Book Tracking Apps: LibraryThing are popolar
apps for tracking your reading progress and managing
book clilections. Spreadsheets: You can create your own
spreadsheet to track books read, ratings, and other

details.

. What are Engineering Computation An Introduction Using
Matlab And Excel audiobooks, and where can | find them?

Audiobooks: Audio recordings of books, perfect for

listening while commuting or moltitasking. Platforms:

Audible offer a wide selection of audiobooks.

8. How do | support authors or the book industry? Buy
Books: Purchase books from authors or independent
bookstores. Reviews: Leave reviews on platforms like
Amazon. Promotion: Share your favorite books on social

media or recommend them to friends.

9. Are there book clubs or reading communities | can join?
Local Clubs: Check for local book clubs in libraries or
community centers. Online Communities: Platforms like

BookBub have virtual book clubs and discussion groups.

10. Can | read Engineering Computation An Introduction Using
Matlab And Excel books for free? Public Domain Books:
Many classic books are available for free as theyre in the

public domain.

Free E-books: Some websites offer free e-books
legally, like Project Gutenberg or Open Library. Find
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Introduction

The digital age has revolutionized the way we read,
making books more accessible than ever. With the
rise of ebooks, readers can now carry entire libraries

in their pockets. Among the various sources for

ebooks, free ebook sites have emerged as a popular
choice. These sites offer a treasure trove of
knowledge and entertainment without the cost. But
what makes these sites so valuable, and where can
you find the best ones? Let's dive into the world of

free ebook sites.
Benefits of Free Ebook Sites

When it comes to reading, free ebook sites offer

numerous advantages.

Cost Savings

First and foremost, they save you money. Buying
books can be expensive, especially if you're an avid
reader. Free ebook sites allow you to access a vast

array of books without spending a dime.

Accessibility

These sites also enhance accessibility. Whether you're
at home, on the go, or halfway around the world, you
can access your favorite titles anytime, anywhere,

provided you have an internet connection.
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Variety of Choices

Moreover, the variety of choices available is
astounding. From classic literature to contemporary
novels, academic texts to children's books, free ebook

sites cover all genres and interests.

Top Free Ebook Sites

There are countless free ebook sites, but a few stand

out for their quality and range of offerings.

Project Gutenberg

Project Gutenberg is a pioneer in offering free
ebooks. With over 60,000 titles, this site provides a

wealth of classic literature in the public domain.
Open Library

Open Library aims to have a webpage for every book
ever published. It offers millions of free ebooks,

making it a fantastic resource for readers.

Google Books

Google Books allows users to search and preview
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millions of books from libraries and publishers
worldwide. While not all books are available for free,

many are.
ManyBooks

ManyBooks offers a large selection of free ebooks in
various genres. The site is user-friendly and offers

books in multiple formats.

BookBoon

BookBoon specializes in free textbooks and business
books, making it an excellent resource for students

and professionals.

How to Download Ebooks Safely

Downloading ebooks safely is crucial to avoid pirated

content and protect your devices.

Avoiding Pirated Content

Stick to reputable sites to ensure you're not
downloading pirated content. Pirated ebooks not only
harm authors and publishers but can also pose

security risks.

Ensuring Device Safety

Always use antivirus software and keep your devices
updated to protect against malware that can be

hidden in downloaded files.
Legal Considerations

Be aware of the legal considerations when
downloading ebooks. Ensure the site has the right to
distribute the book and that you're not violating

copyright laws.
Using Free Ebook Sites for Education

Free ebook sites are invaluable for educational

purposes.

Academic Resources

Sites like Project Gutenberg and Open Library offer
numerous academic resources, including textbooks

and scholarly articles.
Learning New Skills

You can also find books on various skills, from
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cooking to programming, making these sites great for

personal development.
Supporting Homeschooling

For homeschooling parents, free ebook sites provide a
wealth of educational materials for different grade

levels and subjects.

Genres Available on Free Ebook Sites

The diversity of genres available on free ebook sites

ensures there's something for everyone.
Fiction

From timeless classics to contemporary bestsellers,

the fiction section is brimming with options.
Non-Fiction

Non-fiction enthusiasts can find biographies, self-help

books, historical texts, and more.

Textbooks

Students can access textbooks on a wide range of
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subjects, helping reduce the financial burden of

education.

Children's Books

Parents and teachers can find a plethora of children's

books, from picture books to young adult novels.

Accessibility Features of Ebook Sites

Ebook sites often come with features that enhance

accessibility.
Audiobook Options

Many sites offer audiobooks, which are great for

those who prefer listening to reading.

Adjustable Font Sizes

You can adjust the font size to suit your reading
comfort, making it easier for those with visual

impairments.
Text-to-Speech Capabilities

Text-to-speech features can convert written text into

audio, providing an alternative way to enjoy books.

Tips for Maximizing Your Ebook Experience

To make the most out of your ebook reading

experience, consider these tips.
Choosing the Right Device

Whether it's a tablet, an e-reader, or a smartphone,
choose a device that offers a comfortable reading

experience for you.
Organizing Your Ebook Library

Use tools and apps to organize your ebook collection,

making it easy to find and access your favorite titles.
Syncing Across Devices

Many ebook platforms allow you to sync your library
across multiple devices, so you can pick up right
where you left off, no matter which device you're

using.
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Challenges and Limitations

Despite the benefits, free ebook sites come with

challenges and limitations.

Quality and Availability of Titles

Not all books are available for free, and sometimes

the quality of the digital copy can be poor.

Digital Rights Management (DRM)

DRM can restrict how you use the ebooks you
download, limiting sharing and transferring between

devices.

Internet Dependency

Accessing and downloading ebooks requires an
internet connection, which can be a limitation in areas

with poor connectivity.

Future of Free Ebook Sites
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The future looks promising for free ebook sites as

technology continues to advance.

Technological Advances

Improvements in technology will likely make accessing
and reading ebooks even more seamless and

enjoyable.
Expanding Access

Efforts to expand internet access globally will help

more people benefit from free ebook sites.
Role in Education

As educational resources become more digitized, free
ebook sites will play an increasingly vital role in

learning.
Conclusion

In summary, free ebook sites offer an incredible
opportunity to access a wide range of books without

the financial burden. They are invaluable resources for

readers of all ages and interests, providing
educational materials, entertainment, and accessibility
features. So why not explore these sites and discover

the wealth of knowledge they offer?
FAQs

Are free ebook sites legal? Yes, most free ebook sites
are legal. They typically offer books that are in the
public domain or have the rights to distribute them.
How do | know if an ebook site is safe? Stick to
well-known and reputable sites like Project
Gutenberg, Open Library, and Google Books. Check
reviews and ensure the site has proper security
measures. Can | download ebooks to any device?
Most free ebook sites offer downloads in multiple
formats, making them compatible with various devices
like e-readers, tablets, and smartphones. Do free
ebook sites offer audiobooks? Many free ebook sites
offer audiobooks, which are perfect for those who
prefer listening to their books. How can | support
authors if | use free ebook sites? You can support
authors by purchasing their books when possible,

leaving reviews, and sharing their work with others.
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