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A Unified, Self-Contained Account of the
Spectral Theory for Time-Dependent
Linear Parabolic Equations

Providing a basic tool for studying nonlinear problems,
Spectral Theory for Random and Nonautonomous
Parabolic Equations and Applications focuses on the prin-
cipal spectral theory for general time-dependent and random
parabolic equations and systems. The text contains many
new results and considers existing results from a fresh
perspective.

Taking a clear, unified, and self-contained approach, the
authors first develop the abstract general theory in the
framework of weak solutions, before turning to cases of
random and nonautonomous equations. They prove that time
dependence and randomness do not reduce the principal
spectrum and Lyapunov exponents of nonautonomous and
random parabolic equations. The book also addresses classi-
cal Faber—Krahn inequalities for elliptic and time-periodic
problems and extends the linear theory for scalar nonau-
tonomous and random parabolic equations to cooperative
systems. The final chapter presents applications to
Kolmogorov systems of parabolic equations.

By thoroughly explaining the spectral theory for nonau-
tonomous and random linear parabolic equations, this
resource reveals the importance of the theory in examining
nonlinear problems.

FEATURES

* Discusses various techniques for studying the linear
theory of nonautonomous and random parabolic
equations and coupled systems

* Provides deep insight into the effect of time and spatial
variations on the dynamics of underlying problems

e Illustrates how the shape of domain affects the principal
spectrum and Lyapunov exponents of nonautonomous
and random parabolic equations

» Extends the linear theory for scalar nonautonomous and
random parabolic equations to cooperative systems of
such equations, enabling an understanding of the
dynamics of nonlinear cooperative systems

» Explores applications of the principal spectral theory to
the uniform persistence of competitive Kolmogorov
systems of nonautonomous and random parabolic
equations

Catalog no. C8954
March 2008, 316 pp.
ISBN: 978-1-58488-895-6
$89.95 / £46.99

CRC Press
Taylor & Francis Group

A CHAPMAN & HALL BOOK

ORDER ONLINE AT

CONTENTS

Introduction

Outline of the Monograph

General Notations and Concepts

Standing Assumptions

Fundamental Properties in the General Setting
Assumptions and Weak Solutions

Basic Properties of Weak Solutions

The Adjoint Problem

Perturbation of Coefficients

The Smooth Case

Remarks on Equations in Nondivergence Form
Spectral Theory in the General Setting

Principal Spectrum and Principal Lyapunov Exponent:
Definitions and Properties

Exponential Separation: Definitions and Basic Properties

See reverse side for continuation of Contents and ordering information




CONTENTS continued...

Existence of Exponential Separation
and Entire Positive Solutions

Multiplicative Ergodic Theorems
The Smooth Case

Remarks on the General
Nondivergence Case

Appendix: The Case of One-
Dimensional Spatial Domain

Spectral Theory in Nonautonomous
and Random Cases

Principal Spectrum and Principal
Lyapunov Exponents in Random
and Nonautonomous Cases

Monotonicity with Respect to the

Influence of Spatial-Temporal
Variations and the Shape of Domain

Preliminaries

Influence of Temporal Variation on
Principal Lyapunov Exponents and
Principal Spectrum

Influence of Spatial Variation on
Principal Lyapunov Exponents and
Principal Spectrum

Faber—Krahn Inequalities
Historical Remarks

Cooperative Systems of Parabolic
Equations

Existence and Basic Properties of Mild

Principal Spectrum and Principal
Lyapunov Exponents in
Nonautonomous and Random Cases

Remarks

Applications to Kolmogorov Systems
of Parabolic Equations

Semilinear Equations of Kolmogorov
Type: General Theory

Semilinear Equations of Kolmogorov
Type: Examples

Competitive Kolmogorov Systems of
Semilinear Equations: General
Theory

Competitive Kolmogorov Systems of

Zero Order Terms

Continuity with Respect to the Zero
Order Coefficients

General Continuity with Respect to
the Coefficients

Historical Remarks

General Setting

ORDER ONLINE AT

FREE SHIPPING ON ALL ORDERS when you ORDER ONLINE at WWW.CRCPRESS.COM

Please indicate quantities next to the title(s) ordered below:

SPECTRAL THEORY FOR RANDOM AND NONAUTONOMOUS
PARABOLIC EQUATIONS AND APPLICATIONS
........... Catalog no. C8954, ISBN: 978-1-58488-895-6 at $89.95 / £46.99 each.

Other titles of interest:

DYNAMICAL SYSTEMS: STABILITY, SYMBOLIC DYNAMICS,
AND CHAOS
........... Catalog no. 8495, ISBN: 978-0-8493-8495-0 at $119.95 / £68.99 each.

STOCHASTIC PARTIAL DIFFERENTIAL EQUATIONS
........... Catalog no. C4436, ISBN: 978-1-58488-443-9 at $79.95 / £42.99 each.

STABILITY OF INFINITE DIMENSIONAL STOCHASTIC
DIFFERENTIAL EQUATIONS WITH APPLICATIONS
........... Catalog no. C598X, ISBN: 978-1-58488-598-6 at $99.95 / £53.99 each.

Solutions in the General Setting

Principal Spectrum and Principal
Lyapunov Exponents and
Exponential Separation in the

Semilinear Equations: Examples
Remarks
References
Index

Ordering Information: Orders must be prepaid or accompanied by a purchase order. Checks should be
made payable to CRC Press. Please add the appropriate shipping and handling charge for each book
ordered. All prices are subject to change without notice. If purchasing by credit card please be sure to include
the 3 digit security code that appears on the back of your card in the "sec code" field provided below.
U.S./Canada: All orders must be paid in U.S. dollars. TAX: As required by law, please add applicable state
and local taxes on all merchandise delivered to AZ, CA, CO, CT, FL, GA, IL, KY, MA, MD, MO, NJ, NY, PA, TN,
TX, VA, and Canada. For Canadian orders, please add GST and HST. We will add tax on all credit card orders.
European Orders: All orders must be paid in U.K. £. VAT will be added at the rate applicable. Textbooks:

Special prices for course adopted textbooks may be available for certain titles. To review a book for class
adoption, contact our Academic Sales Department, or submit your textbook evaluation request online at
www.crcpress.com/eval.htm  Satisfaction Guaranteed: If the book supplied does not meet your expec-
tations, it may be returned to us in a saleable condition within 30 days of receipt for a full refund.

please print clearly

COMPANY/INSTULION. ...

AAISS ...

ORDERING LOCATIONS

In the Americas: Rest of the World:

CRC PRESS
PO Box 409267
Atlanta, GA 30384-9267
Tel: 1-800-634-7064
Fax: 1-800-248-4724
From Qutside the Continental U.S.
Tel: 1-561-994-0555
Fax: 1-561-361-6018
e-mail:_orders@taylorandfrancis.com

130 Milton Park
Abingdon, Oxon, 0X14 4SB, UK
Tel: +44 (0) 1235 400 524
Fax: +44 (0) 1235 400 525
e-mail:

(UK): uk.trade@tandf.co.uk
(Int’l): international@tandf.co.uk

CRC PRESS / BOOKPOINT

SHIPPING AND HANDLING
Region _ Delivery Time _First Title _Additional Title | ., expedited
USA (continental) 3-5 days $4.99 1.99 shipping,
Alaska, Hawaii, Puerto Rico 4-5 days $14.99 2.99 call your
Canada 3-7 days 7.99 1.99 nearest
Latin America varies by region  $9.99 2.99 CRC PRESS
Rest of the World varies by region call for pricing office
Visa MasterCard American Express Check Enclosed $ .........................
Sec. ‘ Exp. ‘ ‘
| | | | | | | | | | | | Code - Date | |
Signature and Telephone Number required on all orders Month  Year
Signature PO# oo,

Telephone
If you would like to receive information from us by e-mail, please provide your e-mail address below.

E-MITAGUATESS ...

CORPORATE OFFICES

CRC PRESS CRC PRESS UK
6000 Broken Sound Parkway, NW, Suite 300 Albert House, 4th floor
Boca Raton, FL 33487, USA 1 - 4 Singer Street
Tel: 1-800-272-7737 London EC2A 4BQ
Fax: 1-800-374-3401 UK
Tel: 44 (0) 20 7017 6000
Fax: 44 (0) 20 7017 6747
e-mail: enquiries@crcpress.com

From QOutside the Continental U.S.
Tel: 1-561-994-0555
Fax: 1-561-361-6018
e-mail:_orders@taylorandfrancis.com

WWW.CIrcpress.com




