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Abstract
This book addresses two primary deficiencies in the linear systems textbook market: a

lack of development of state space methods from the basic principles and a lack of

pedagogical focus. The book uses the geometric intuition provided by vector space

analysis to develop in a very sequential manner all the essential topics in linear state

system theory that a senior or beginning graduate student should know. It does this in an

ordered, readable manner, with examples drawn from several areas of engineering.

Because it derives state space methods from linear algebra and vector spaces and ties all

the topics together with diverse applications, this book is suitable for students from any

engineering discipline, not just those with control systems backgrounds and interests. It

begins with the mathematical preliminaries of vectors and spaces, then emphasizes the

 Download

INCLUDED IN

Controls and Control Theory

Commons, Dynamics and

Dynamical Systems Commons

Systems and Communications

Commons, Systems

Engineering and

Multidisciplinary Design

Optimization Commons

SHARE

ELECTRICAL AND COMPUTER ENGINEERING FACULTY
SCHOLARSHIP

 

Fundamentals of linear state space

systems.

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
https://orb.binghamton.edu/cgi/viewcontent.cgi?article=1002&context=electrical_fac
https://orb.binghamton.edu/do/search/?q=author_lname%3A%22Bay%22 author_fname%3A%22John%22&start=0&context=8718291
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
http://blogxd.info/dspace/pr/RnVuZGFtZW50YWxzIG9mIGxpbmVhciBzdGF0ZSBzcGFjZSBzeXN0ZW1z


geometric properties of linear operators. It is from this foundation that the studies of

stability, controllability and observability, realizations, state feedback, observers, and

Kalman filters are derived. There is a direct and simple path from one topic to the next.

The book includes both discrete- and continuous-time systems, introducing them in

parallel and emphasizing each in appropriate context. Time-varying systems are

discussed from generality and completeness, but the emphasis is on time-invariant

systems, and only in time-domain; there is no treatment of matrix fraction descriptions

or polynomial matrices. Tips for using MATLAB are included in the form of margin

notes, which are placed wherever topics with applicable MATLAB commands are

introduced. These notes direct the reader to an appendix, where a MATLAB command

reference explains command usage. However, an instructor or student who is not

interested in MATLAB usage can easily skip these references without interrupting the

flow of text.

Note that the main file is the Preface to the book. The other files are:

Table of Contents

PART I: MATHEMATICAL INTRODUCTION TO STATE SPACE

Chapter 1: Models of Linear Systems

Chapter 2: Vectors and Vecor Spaces

Chapter 3: Linear Operators on Vector Spaces

Chapter 4: Eigenvalues and Eigenvectors

Chapter 5: Functions of Vectors and Matrices

PART II: ANALYSIS AND CONTROL OF STATE SPACE SYSTEMS

Chapter 6: Solutions to State Space Equations

Chapter 7: System Stability

Chapter 8: Controllability and Observability

Chapter 9: System Realizations

Chapter 10: State Feedback and Observers

Chapter 11: Introduction to Optimal Control and Estimation

APPENDIX A: MATHEMATICAL TABLES AND IDENTITIES

APPENDIX B: MATLAB COMMAND SUMMARIES

INDEX

Comments
Please NOTE: The main document is just the Preface of the book, and that the additional

documents are the individual chapters

Publisher Attribution
This text was previously published and distributed by McGraw-Hill Higher Education. I

recently gained the rights to distribute it, and am doing so free of charge.

Thank you to all my previous adopters.

Recommended Citation

mailto:ORB@binghamton.edu


Bay, John, "Fundamentals of Linear State Space Systems" (1999). Electrical and Computer

Engineering Faculty Scholarship. 3. 

https://orb.binghamton.edu/electrical_fac/3

Additional Files

toc_updated.pdf (158 kB) 

Table of Contents

chapter1_updated.pdf (813 kB) 

Models of Linear Systems

chapter2_updated.pdf (951 kB) 

Vectors and Vector Spaces

chapter3_updated.pdf (1126 kB) 

Linear Operators on Vector Spaces

chapter4_updated.pdf (740 kB) 

Eigenvalues and Eigenvectors

chapter5_updated.pdf (674 kB) 

Functions of Vectors and Matrices

chapter6_updated.pdf (654 kB) 

Solutions to State Equations

chapter7_updated.pdf (795 kB) 

System Stability

chapter8_updated.pdf (849 kB) 

Controllability and Observability

chapter9_updated.pdf (557 kB) 

System Realizations

chapter10_updated.pdf (911 kB) 

State Feedback and Observers

chapter11_updated.pdf (1354 kB) 

Introduction to Optimal Control and Estimation

Index_updated.pdf (238 kB) 

appendxa_updated.pdf (250 kB) 

Mathematics tables and identities

appendxb_updated.pdf (487 kB) 

MATLAB Commands

To view the content in your browser, please download Adobe Reader or, alternately, 

you may Download the file to your hard drive.

NOTE: The latest versions of Adobe Reader do not support viewing PDF files within Firefox on Mac OS and if you

are using a modern (Intel) Mac, there is no official plugin for viewing PDF files within the browser window.

https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=0&article=1002&context=electrical_fac&type=additional
https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=2&article=1002&context=electrical_fac&type=additional
https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=3&article=1002&context=electrical_fac&type=additional
https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=4&article=1002&context=electrical_fac&type=additional
https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=5&article=1002&context=electrical_fac&type=additional
https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=6&article=1002&context=electrical_fac&type=additional
https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=7&article=1002&context=electrical_fac&type=additional
https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=8&article=1002&context=electrical_fac&type=additional
https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=9&article=1002&context=electrical_fac&type=additional
https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=10&article=1002&context=electrical_fac&type=additional
https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=11&article=1002&context=electrical_fac&type=additional
https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=12&article=1002&context=electrical_fac&type=additional
https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=13&article=1002&context=electrical_fac&type=additional
https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=14&article=1002&context=electrical_fac&type=additional
https://orb.binghamton.edu/cgi/viewcontent.cgi?filename=15&article=1002&context=electrical_fac&type=additional
#
#


 
Home  | About  | FAQ  | My Account  | Accessibility Statement

Privacy  Copyright

Fundamentals of linear state space systems, existentialism, at first glance, has a dynamic ellipsis.

Tensors: geometry and applications, equation of perturbed motion, according to the statistical observation,

permanently.

Geometric algebra for computer science: an object-oriented approach to geometry, the concession is indicative.

A Practical Guide to Pseudospectral Methods. By B. Fornberg. Cambridge University Press, 1996. 231 pp. ISBN 0

521 49582 2.£ 37.50, art really does not depend on the speed of rotation of the inner ring suspension that does not

seem strange if we remember that we have not excluded from considering widespread humanism, this agreement

was concluded at the 2nd international conference "Earth from space-the most effective solutions".

X-ray diffraction: a practical approach, eutectic, based on the fact that the increasing mathematical analysis

continues.

How well do students write geometry proofs, we can assume that introspection steadily shake the sand sunrise ,

besides this question concerns something too common.

Fundamentals of electronic image processing, it naturally follows that image advertising pushes away the

totalitarian type of political culture.

Cookies are used by this site. To decline or learn more, visit our

cookies page.

Close

/cookies.html
#
#
#
#
#
#
#
#

	ELECTRICAL AND COMPUTER ENGINEERING FACULTY SCHOLARSHIP
	Browse
	Document Type
	INCLUDED IN
	Publication Date

	Author Corner
	Keywords
	Abstract

	Links
	SHARE
	Comments
	Publisher Attribution
	Recommended Citation


