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free download theory of machine book is a highly sought-after resource for students, engineers,
and enthusiasts interested in understanding the fundamentals and advanced concepts of machine
theory. With the rapid growth of online resources, many learners look for accessible and
comprehensive materials that can be downloaded for free to enhance their knowledge without
financial constraints. This article provides an in-depth guide to free download options for theory of
machine books, highlighting the best sources, what to look for in a quality textbook, and how to
effectively utilize these resources for your learning journey.

Understanding the Importance of Theory of Machine Books

Theory of machine books serve as foundational texts in mechanical engineering, robotics, and
automation disciplines. They cover essential topics such as kinematics, dynamics, cam and gear
mechanisms, and vibrations. These books are vital for:

- Building a solid conceptual understanding

- Preparing for competitive exams and certifications

- Supporting academic coursework

- Developing practical skills for designing and analyzing mechanical systems

Having access to these books for free can significantly lower the barrier to learning, especially for
students in resource-constrained environments.

Top Reasons to Seek Free Download Theory of Machine Books

When exploring free download options, consider the following benefits:

- Cost savings: Avoid purchasing expensive textbooks.

- Accessibility: Access materials anytime and anywhere.

- Complementary learning: Supplement classroom lectures with additional resources.

- Up-to-date content: Some free resources are regularly updated or available in newer editions.

Popular Titles and Recommended Theory of Machine Books for Free
Download
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There are several classic and contemporary textbooks highly regarded in the field. Here are some
popular titles often available for free:

1. "Theory of Machines" by R.S. Khurmi and J.K. Gupta
- A comprehensive guide covering kinematic analysis, mechanisms, and dynamics.
- Widely used in academic institutions.
2. "Theory of Machines and Mechanisms" by S.S. Rattan
- Known for detailed explanations and numerous illustrations.
- Suitable for both beginners and advanced learners.
3. "Principles of Mechanisms" by R.L. Norton
- Focuses on the design and analysis of mechanisms.
- Includes practical examples and case studies.
4. "Kinematics and Dynamics of Machinery" by Charles E. Wilson and J. Peter
Sadler
- Emphasizes real-world applications and problem-solving approaches.

Where to Find Free Download Theory of Machine Books

Finding legitimate sources for free downloads requires careful navigation. Here are some reliable
platforms and strategies:

1. Open Educational Resources (OER)
- Platforms like [OER Commons](https://www.oercommons.org/) and
[MERLOT](https://www.merlot.org/) host free educational materials.

- Search for specific titles or topics related to theory of machines.

2. Digital Libraries and Archives
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- [Internet Archive](https://archive.org/): Offers scanned copies of older editions.

- [Google Books](https://books.google.com/): Some books are available in full or preview mode.

- [Project Gutenberg](https://www.gutenberg.org/): Focuses on public domain books, including
older engineering texts.

3. Academic Institution Repositories
- Many universities upload textbooks and lecture notes for free access.
- Check departmental websites or open courseware platforms like MIT OpenCourseWare.
4. Free eBook Websites and Forums
- Websites like [Bookboon](https://bookboon.com/) and [PDF Drive](https://pdfdrive.com/) offer
free downloadable textbooks.
- Engineering forums and communities often share links to legitimate resources.
5. Publisher and Author Websites

- Some authors provide free chapters or full versions of their books for educational purposes.
- Always verify the legitimacy to avoid pirated copies.

How to Choose the Best Free Theory of Machine Book

Selecting the right resource is crucial for effective learning. Here are key points to consider:

- Author credibility: Prefer books authored by renowned experts in the field.

- Edition and publication year: Opt for the latest editions to include recent advancements.
- Content clarity: Look for books with clear explanations, illustrations, and examples.

- Coverage of syllabus: Ensure the book covers topics relevant to your course or interest.
- Reviews and recommendations: Check online reviews from students and educators.

Utilizing Free Downloaded Theory of Machine Books Effectively

Downloading textbooks is just the first step. To maximize learning:

1. Create a Study Plan
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- Break down chapters into manageable sections.
- Allocate regular study sessions.

2. Take Notes and Summarize
- Jot down key concepts, formulas, and diagrams.
- Summarize chapters in your own words for better retention.
3. Practice Problems
- Solve end-of-chapter exercises.
- Use online quizzes and additional problems for practice.
4. Engage with Online Communities
- Join forums like Stack Exchange or engineering groups.
- Discuss doubts and clarify concepts.
5. Supplement with Videos and Tutorials

- Watch related lectures on YouTube or educational platforms.
- Use multimedia resources to reinforce understanding.

Legal and Ethical Considerations When Downloading Free Books

While seeking free resources, it?s essential to respect intellectual property rights:

- Prefer official or authorized sources.

- Avoid pirated or unauthorized copies.

- Support authors and publishers by purchasing or accessing through legitimate channels when
possible.

Conclusion: Embrace Free Resources for Learning Theory of
Machines

Accessing a free download theory of machine book opens up vast opportunities for self-paced,
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cost-effective learning. Whether you are a student preparing for exams, a professional deepening
your knowledge, or an enthusiast exploring mechanical systems, the right resources can make a
significant difference. By choosing reputable sources, utilizing the material effectively, and
maintaining ethical practices, you can master the principles of machine theory and apply them
confidently in real-world scenarios.

Remember, the journey to understanding complex mechanical systems is ongoing, and free
educational materials are valuable tools that support continuous growth. Keep exploring, practicing,
and expanding your knowledge base with these freely available resources.

Keywords for SEO Optimization:

- Free download theory of machine book

- Theory of machine PDF free download

- Mechanical engineering textbooks free download

- Best free books on theory of machines

- Download engineering books legally

- Free educational resources for mechanical engineering
- Online platforms for free engineering textbooks

Free Download Theory of Machine Book: Unlocking Knowledge for Aspiring Engineers

In the realm of mechanical engineering, the "Theory of Machines" stands as a foundational subject
that bridges the gap between theoretical principles and practical applications. For students,
educators, and professionals alike, access to comprehensive learning resources is vital. Among
these, textbooks serve as essential guides, providing structured knowledge and in-depth insights.
Today, the availability of free download theory of machine book options has revolutionized how
learners access this crucial subject matter, making education more accessible and inclusive. This
article explores the significance of free downloadable resources, examines popular titles, discusses
how to find legitimate sources, and highlights the importance of ethical practices in accessing
educational materials.

The Significance of the Theory of Machines in Mechanical Engineering

Before delving into the resources themselves, it?s important to understand why the theory of
machines is so pivotal within mechanical engineering. This discipline deals with the analysis and
design of mechanical systems that transfer and transform motion and forces. It encompasses
concepts such as kinematics, dynamics, and mechanisms?core knowledge that enables engineers
to design efficient, reliable, and innovative machinery.
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Key aspects of the Theory of Machines include:

- Kinematic Analysis: Studying the motion of machine components without considering the forces
that cause them.

- Kinetic Analysis: Examining forces and torques that produce motion.

- Mechanism Design: Creating systems such as gears, linkages, and cams that perform specific
functions.

- Vibration Analysis: Ensuring machinery operates smoothly without destructive oscillations.

- Dynamic Behavior: Understanding how machines respond under various loads and conditions.

Given its importance, mastering the theory of machines is essential for anyone pursuing a career in
mechanical design, manufacturing, robotics, or automation.

Why Accessing Free Download Resources Matters

In an increasingly digital world, educational resources are no longer confined to physical textbooks.
The availability of free downloadable books offers multiple advantages:

- Cost-Effectiveness: Students and learners can access high-quality educational content without
financial burden.

- Convenience: Digital resources can be accessed anytime and anywhere, facilitating self-paced
learning.

- Wide Reach: Learners from remote or underprivileged areas gain access to vital educational
materials.

- Supplementary Learning: Additional resources help reinforce classroom teachings and prepare
for exams or projects.

However, it?s equally important to understand how to find these resources legally and ethically,
ensuring authors and publishers are respected.

Popular Theory of Machines Books Available for Free Download
Several authoritative textbooks and reference materials on the theory of machines are available as

free downloads, often provided by educational institutions, open educational resources (OER)
platforms, or through the authors? own initiatives. Below are some notable titles:

- "Theory of Machines and Mechanisms" by John J. Uicker Jr., Gordon R. Pennock, and Joseph
E. Shigley
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- Overview: This comprehensive book covers fundamental concepts, advanced topics, and
practical applications.

- Highlights: Detailed diagrams, numerous examples, and problem sets.

- Availability: Often available on platforms like Open Library, FreeComputerBooks, or university
repositories.

- "Kinematics of Machinery" by R.S. Khurmi and J.K. Gupta

- Overview: A classic textbook widely used in Indian engineering colleges.
- Highlights: Clear explanations, illustrative diagrams, and focus on mechanisms.
- Availability: Available for free download through educational resource sites or PDF repositories.

- "Mechanisms and Machines: Kinematic Analysis and Synthesis" by S.S. Rattan

- Overview: Focused on the synthesis and analysis of mechanisms, blending theory with
real-world applications.

- Highlights: Exercises, case studies, and practical insights.

- Availability: Accessible via open educational platforms.

- "Theory of Machines" by R. S. Khurmi and J. K. Gupta

- Overview: A foundational text that covers all core topics in the theory of machines.
- Availability: Often available in PDF format on educational sites offering free resources.

How to Find Legitimate Free Download Sources

While many sites claim to offer free downloads, it?s crucial to verify their legitimacy to respect
copyright laws and support authors. Here are some reliable sources:

- Open Educational Resources (OER): Platforms like OER Commons, OpenStax, and MIT
OpenCourseWare provide free, legally licensed textbooks and materials.

- University Repositories: Many universities archive theses, lecture notes, and textbooks that are
freely accessible.

- Public Domain Resources: Classic textbooks published before the copyright expiration date are
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available on sites like Project Gutenberg or Archive.org.
- Author Websites: Some authors share PDFs of their books on personal or institutional websites.
- Educational Forums and Communities: Platforms like ResearchGate sometimes facilitate
sharing of academic papers and books with author permission.

Tips for safe downloading:

- Ensure the website is reputable and secure.
- Check for official licenses or Creative Commons notices.
- Avoid sites that prompt excessive ads or suspicious downloads.

Ethical Considerations and Copyright Laws

Access to free educational materials should always respect intellectual property rights. Unauthorized
sharing of copyrighted books constitutes piracy and can have legal repercussions. To ensure ethical
use:

- Prefer official or authorized sources.

- Use library services that provide digital lending.

- Support authors by purchasing official copies when possible.

- Explore open-access editions or Creative Commons licensed materials.

Supplementing Textbooks with Additional Resources

While textbooks are invaluable, learners can enhance their understanding through supplementary
materials such as:

- Video lectures: Platforms like YouTube and Coursera host free courses on the theory of
machines.

- Online tutorials: Websites like Khan Academy or engineering-specific forums.

- Simulation software: Tools like MATLAB or SolidWorks offer free trials or student versions to
visualize mechanisms.

- Research papers and case studies: Access via Google Scholar or institutional repositories.

Future Trends in Access to Engineering Education

The trend toward open educational resources is set to grow, driven by technological advancements
and a global push toward accessible education. Initiatives like Massive Open Online Courses
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(MOOCs) and collaborative platforms foster a more inclusive environment for learning about the
theory of machines and related disciplines.

Moreover, the increasing use of digital libraries and open-access journals ensures that learners
worldwide can tap into a wealth of knowledge without financial barriers.

Final Thoughts

The free download theory of machine book phenomenon exemplifies how digital transformation
democratizes education. It empowers aspiring engineers to acquire essential knowledge without
financial constraints, fostering innovation and skill development. However, it?s crucial to approach
these resources ethically, respecting copyright laws and supporting authors' efforts.

By leveraging reputable sources, supplementary online content, and ethical practices, learners can
build a robust understanding of the theory of machines?paving the way for a successful career in
mechanical engineering. As technology continues to evolve, the future promises even greater
access, collaboration, and knowledge sharing in the engineering community worldwide.

QuestionAnswer Is it legal to download the 'Theory of Machine' book for free online?
Downloading the 'Theory of Machine' book for free from unauthorized sources may be illegal due to
copyright restrictions. Always ensure you access academic materials through legitimate channels or
with proper permissions. Where can | find free PDF versions of the "Theory of Machine' book? You
can find free PDFs of the 'Theory of Machine' book on open-access repositories like Project
Gutenberg, LibGen, or university websites that offer open educational resources. Always verify the
legality of the source before downloading. Are free downloads of 'Theory of Machine' books reliable
and safe? Free downloads from reputable open-access sources are generally safe. However,
unofficial or unverified sites may pose security risks like malware. Use trusted platforms and
antivirus software when downloading files. Which editions of the 'Theory of Machine' book are
available for free download? Older editions of the 'Theory of Machine' book are more likely to be
available for free, especially if they are out of copyright. Check platforms like Project Gutenberg or
university archives for these editions. Can | legally download the 'Theory of Machine' book for free
for academic purposes? Legal access depends on the copyright status and licensing. Some
educational institutions and authors provide free copies for academic use. Always confirm the
licensing terms before downloading for educational purposes. Are there any recommended websites
to find free 'Theory of Machine' e-books? Yes, websites like Open Library, Project Gutenberg, and
LibGen are popular sources for free e-books, including older or open-access editions of the 'Theory
of Machine' book. Always prioritize reputable sources to ensure legality and safety.

Related keywords: theory of machine book, free download engineering books, machine design
PDF, free mechanical engineering books, kinematics of machinery PDF, free textbooks theory of
machines, machine theory PDF free, free download machinery textbooks, mechanical engineering
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an introduction to ergodic theory graduate texts i

An introduction to ergodic theory graduate texts i serves as a foundational guide for graduate
students venturing into this fascinating branch of mathematics. Ergodic theory, at its core, explores
the long-term average behavior of dynamical systems and their statistical properties. It has profound
applications across mathematics, physics, and even in fields like economics and computer science.
For students beginning their journey, selecting the right graduate texts is crucial for building a solid
understanding, developing intuition, and engaging with current research directions. This article aims
to provide a comprehensive overview of essential ergodic theory texts, their key features, and how
they can serve as effective learning tools.

Understanding the Foundations of Ergodic Theory

Before diving into specific texts, it?s important to understand what ergodic theory encompasses and
why it?s a vital area of study. This section offers a brief overview of the fundamental concepts and
the scope of graduate-level texts.

What is Ergodic Theory?

Ergodic theory studies the behavior of measure-preserving transformations on probability spaces.
Essentially, it addresses questions like: How do points in a dynamical system distribute over time?
Do the time averages of functions along trajectories converge to space averages? These questions
are rooted in the ergodic hypothesis, which originated from statistical mechanics.

Key concepts include:

- Measure-preserving transformations
- Ergodicity and mixing

- Invariant measures

- Birkhoff?s Ergodic Theorem

- Unique ergodicity

Understanding these ideas lays the groundwork for exploring more advanced topics covered in
graduate texts.
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Essential Graduate Texts in Ergodic Theory
Choosing the right textbooks is essential for mastering ergodic theory. The following sections
highlight some of the most influential and widely recommended graduate-level texts, discussing their
strengths and targeted audiences.
1. "An Introduction to Ergodic Theory" by Peter Walters
Walters? book is often considered a classic starting point for graduate students.
Key features:
- Clear and rigorous presentation
- Focuses on measure-theoretic foundations
- Covers fundamental theorems such as Birkhoff?s and von Neumann?s

- Includes numerous exercises for practice

This text is ideal for students new to the field, providing a solid theoretical foundation before moving
to more specialized topics.

2. "Ergodic Theory" by Karl Petersen
Petersen?s work is comprehensive and slightly more advanced.
Key features:
- Emphasizes both measure-theoretic and topological dynamics
- Discusses entropy, mixing, and applications
- Contains detailed proofs and examples

- Suitable for students with some background in measure theory and topology

This book bridges foundational concepts with more recent developments, making it a good next step
after Walters.

3. "Introduction to Ergodic Theory" by Ya. G. Sinai
Sinai?s text offers a blend of intuition and formalism.

Key features:



free download theory of machine book Workbook Vol. 2021, Issue 5

- Focuses on the intuition behind the theorems

- Connects ergodic theory with statistical mechanics

- Includes historical notes and motivations

- Suitable for students who prefer a conceptual approach

Additional Resources and Advanced Texts

Graduate students aiming to deepen their understanding should explore more specialized and
advanced texts. Here are some noteworthy options:

1. "Ergodic Theory and Differentiable Dynamics" by Anatole Katok and Boris
Hasselblatt

This comprehensive volume covers a broad spectrum of topics.

Highlights:

- Smooth ergodic theory

- Hyperbolic systems and Anosov diffeomorphisms

- Structural stability

- It is suitable for students interested in the interface between ergodic theory and differential
dynamics.

2. "Measure Theory and Probability” by Malcolm Adams and Victor Guillemin

While broader in scope, this book provides valuable measure-theoretic background essential for
advanced ergodic theory.

Strategies for Studying Ergodic Theory Graduate Texts

Mastering ergodic theory requires more than just reading; active engagement is key. Here are some
tips for making the most of these texts:

- Start with the basics: Ensure a solid understanding of measure theory, topology, and
functional analysis.

- Work through exercises: Practice problems reinforce concepts and develop problem-solving
skills.

- Supplement with lectures and seminars: Engage with online courses or university seminars
for different perspectives.
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- Form study groups: Discussing complex topics with peers enhances understanding.
- Connect theory to applications: Explore how ergodic theory applies to physics, information
theory, and other fields.

Conclusion

An introduction to ergodic theory graduate texts provides a roadmap for students embarking on this
mathematical journey. Starting with foundational books like Walters? "An Introduction to Ergodic
Theory" offers an accessible entry point, while advanced texts like Katok and Hasselblatt?s work
open doors to current research areas. By selecting appropriate resources, actively engaging with the
material, and connecting theory with applications, students can develop a deep and lasting
understanding of ergodic theory. Whether your interest lies in pure mathematics, statistical
mechanics, or dynamical systems, the right graduate texts are invaluable tools for your academic
and research pursuits in ergodic theory.

An Introduction to Ergodic Theory Graduate Texts: A Comprehensive Guide for Students and
Enthusiasts

Embarking on the study of ergodic theory graduate texts opens a gateway to a rich and profound
branch of mathematics that intersects dynamical systems, measure theory, probability, and
statistical mechanics. For graduate students venturing into this field, selecting the right textbooks
can significantly influence their understanding and appreciation of the subject. This guide aims to
shed light on the foundational texts, their structure, strengths, and how they serve as stepping
stones into the depths of ergodic theory.

Understanding the Foundations of Ergodic Theory

Before diving into specific texts, it?s crucial to grasp what ergodic theory entails. At its core, ergodic
theory studies the long-term average behavior of dynamical systems with an invariant measure. Its
applications range from statistical physics and information theory to number theory and chaos
theory.

Key concepts include:

- Measure-preserving transformations
- Invariant measures

- Ergodicity and mixing

- Birkhoff?s Ergodic Theorem

- Ornstein's theory of Bernoulli flows
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Graduate texts in ergodic theory typically assume familiarity with measure theory, topology, and
basic dynamical systems, making it a challenging yet rewarding subject for advanced students.

The Landscape of Graduate Texts in Ergodic Theory

Choosing a graduate-level textbook involves understanding its approach, prerequisites, and depth.
The major texts in the field can generally be categorized based on their focus: foundational theory,
applications, or a blend of both.

Classic and Seminal Texts

- "Ergodic Theory" by Peter Walters

- Overview: Widely regarded as a definitive introductory textbook, Walters? "Ergodic Theory" is
praised for clarity, rigorous proofs, and comprehensive coverage.

- Scope: It covers measure-preserving transformations, ergodic decomposition, mixing properties,
and entropy.

- Strengths:

- Well-structured for graduate courses

- Emphasizes the connection between measure theory and dynamics

- Includes numerous examples and exercises

- Prerequisites: Measure theory, basic topology, and some familiarity with dynamical systems.

- "An Introduction to Ergodic Theory" by Peter Walters

- Often considered the go-to text for graduate students or advanced undergraduates beginning
the subject.

- Focuses on core concepts with detailed proofs.

- Suitable as a primary textbook or supplementary resource.

Advanced and Specialized Texts

- "Ergodic Theory via Joinings" by Eli Glasner

- Overview: Focuses on joinings, a sophisticated tool in ergodic theory, providing a modern
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perspective.

- Audience: More suitable for students who have already mastered the basics and want to explore
advanced topics.

- Features: Incorporates recent developments, emphasizing the structural and classification
aspects of ergodic systems.

- "Entropy, Large Deviations, and Statistical Mechanics" by David Ruelle

- While broader in scope, this text delves into the thermodynamic formalism?a key area in ergodic
theory.
- Ideal for students interested in the applications of ergodic theory in statistical physics.

Textbooks with a Focus on Applications or Interdisciplinary Approaches

- "Ergodic Theory: with a view towards Number Theory" by Manfred Einsiedler and Thomas Ward

- Overview: Connects ergodic theory with number theory, providing applications to problems like
equidistribution and primes.

- Features: Combines rigorous theory with motivating applications, making it accessible and
engaging.

How to Choose the Right Graduate Text in Ergodic Theory
When selecting a textbook, consider the following factors:

- Prerequisites: Ensure you have a solid background in measure theory and topology.

- Focus Area: Decide whether you want a foundational understanding or a focus on particular
applications.

- Depth: Some texts offer a broad overview, while others delve into specialized topics.

- Teaching Style: Supplementary materials, exercises, and clarity of exposition can greatly impact

your learning.

Recommended approach:

- Start with Walters? "Ergodic Theory" for a comprehensive foundation.
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- Use other texts, like Glasner?s "Ergodic Theory via Joinings," for advanced topics.
- Supplement with research papers and lecture notes for recent developments.

Structuring Your Study of Ergodic Theory

To maximize your understanding, consider a structured approach:

- Build a Strong Measure Theory Foundation

- Review measure spaces, sigma-algebras, and integration.
- Study probability theory basics, as ergodic theory often involves probabilistic concepts.

- Understand Dynamical Systems

- Familiarize yourself with topological and measurable dynamics.
- Explore examples like rotations, shifts, and hyperbolic systems.

- Dive into Core Ergodic Concepts

- Invariant measures and ergodicity
- Birkhoff?s Ergodic Theorem
- Mixing properties and their implications

- Explore Advanced Topics

- Entropy theory

- Ornstein?s isomorphism theorem

- Joinings and structural classification

- Connections with number theory and statistical mechanics

Supplementary Resources and Learning Strategies
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- Lecture series: Many universities offer free lecture notes; for example, the lecture series by
Peter Walters or others available online.

- Problem sets: Practice through exercises in textbooks or problem books.

- Research papers: Engage with current developments by reading papers in journals like Ergodic
Theory and Dynamical Systems.

- Discussion groups: Join seminars or study groups focused on ergodic theory.

Conclusion

An introduction to ergodic theory graduate texts is essential for anyone aiming to master the subject
at an advanced level. The journey begins with foundational texts like Peter Walters? "Ergodic
Theory," which offers clarity and depth, and then progresses into more specialized or
application-driven materials. By understanding the structure, prerequisites, and scope of these texts,
students can tailor their learning path effectively. With dedication, rigorous study, and engagement
with supplementary materials, mastering ergodic theory becomes an achievable and intellectually
rewarding pursuit.

Final Tips

- Be patient: The subject is challenging but immensely rewarding.

- Connect theory with examples: Visualize systems like rotations or shifts.

- Engage actively: Solve problems and participate in discussions.

- Keep abreast of current research: This enriches your understanding and opens new avenues.

Embark on this mathematical voyage with confidence?ergodic theory offers profound insights into
the behavior of complex systems and the nature of randomness and order in mathematics.

QuestionAnswer What is the primary focus of 'An Introduction to Ergodic Theory' by Peter
Walters? The book provides a rigorous introduction to ergodic theory, focusing on
measure-preserving transformations, ergodic theorems, and their applications in dynamical systems
and statistical mechanics. Which prerequisites are recommended before studying this text? A solid
background in measure theory, real analysis, and basic topology is recommended to fully grasp the
concepts presented in the book. How does the book approach the topic of ergodic theorems? It
systematically introduces the mean and pointwise ergodic theorems, providing proofs and
discussing their implications in the context of dynamical systems. Are there applications of ergodic
theory discussed in this graduate text? Yes, the book explores applications such as statistical
properties of dynamical systems, mixing, and entropy, illustrating how ergodic theory connects to
various fields. Is this book suitable for self-study or primarily for classroom use? While designed as a
graduate textbook, it is also suitable for self-study due to its clear explanations, though some
background in measure theory is helpful. What makes 'An Introduction to Ergodic Theory' by Walters
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a trending choice among graduate texts? Its comprehensive coverage, clear exposition, and
balance between theory and applications have made it a popular and influential resource in the field
of ergodic theory.

Related keywords: ergodic theory, measure theory, dynamical systems, invariant measures,
ergodicity, mixing, entropy, Birkhoff's theorem, stationary processes, ergodic decomposition
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