
Lyapunov Functionals and Stability of
Stochastic Functional Differential Equations

By Leonid Shaikhet

Lyapunov Functionals and Stability of Stochastic Functional Differential
Equations By Leonid Shaikhet

Stability conditions for functional differential equations can be obtained using
Lyapunov functionals. Lyapunov Functionals and Stability of Stochastic
Functional Differential Equations describes the general method of construction of
Lyapunov functionals to investigate the stability of differential equations with
delays. This work continues and complements the author’s previous book
Lyapunov Functionals and Stability of Stochastic Difference Equations, where
this method is described for difference equations with discrete and continuous
time. The text begins with both a description and a delineation of the peculiarities
of deterministic and stochastic functional differential equations. There follows
basic definitions for stability theory of stochastic hereditary systems, and the
formal procedure of Lyapunov functionals construction is presented. Stability
investigation is conducted for stochastic linear and nonlinear differential
equations with constant and distributed delays. The proposed method is used for
stability investigation of different mathematical models such as: • inverted
controlled pendulum; • Nicholson's blowflies equation; • predator-prey
relationships; • epidemic development; and • mathematical models that describe
human behaviours related to addictions and obesity. Lyapunov Functionals and
Stability of Stochastic Functional Differential Equations is primarily addressed to
experts in stability theory but will also be of interest to professionals and students
in pure and computational mathematics, physics, engineering, medicine, and
biology.
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Stability conditions for functional differential equations can be obtained using Lyapunov functionals.
Lyapunov Functionals and Stability of Stochastic Functional Differential Equations describes the general
method of construction of Lyapunov functionals to investigate the stability of differential equations with
delays. This work continues and complements the author’s previous book Lyapunov Functionals and
Stability of Stochastic Difference Equations, where this method is described for difference equations with
discrete and continuous time. The text begins with both a description and a delineation of the peculiarities of
deterministic and stochastic functional differential equations. There follows basic definitions for stability
theory of stochastic hereditary systems, and the formal procedure of Lyapunov functionals construction is
presented. Stability investigation is conducted for stochastic linear and nonlinear differential equations with
constant and distributed delays. The proposed method is used for stability investigation of different
mathematical models such as: • inverted controlled pendulum; • Nicholson's blowflies equation; • predator-
prey relationships; • epidemic development; and • mathematical models that describe human behaviours
related to addictions and obesity. Lyapunov Functionals and Stability of Stochastic Functional Differential
Equations is primarily addressed to experts in stability theory but will also be of interest to professionals and
students in pure and computational mathematics, physics, engineering, medicine, and biology.
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Editorial Review

Review

From the reviews:

 “This is a book entirely devoted to the stability of stochastic functional differential equations, including
various stochastic delay differential equations. This book is well written by a true expert in the field. In
addition to analysis, it contains many simulation results. This book should be beneficial to researchers both
in mathematics and control areas and in various applied areas who need to use stability.” (Fuke Wu,
Mathematical Reviews, January, 2014)

From the Back Cover
Stability conditions for functional differential equations can be obtained using Lyapunov functionals.
Lyapunov Functionals and Stability of Stochastic Functional Differential Equations describes the general
method of construction of Lyapunov functionals to investigate the stability of differential equations with
delays. This work continues and complements the author’s previous book Lyapunov Functionals and
Stability of Stochastic Difference Equations, where this method is described for discrete- and continuous-
time difference equations.
The text begins with a description of the peculiarities of deterministic and stochastic functional differential
equations. There follow basic definitions for stability theory of stochastic hereditary systems, and a formal
procedure of Lyapunov functionals construction is presented. Stability investigation is conducted for
stochastic linear and nonlinear differential equations with constant and distributed delays. The proposed
method is used for stability investigation of different mathematical models such as:
• inverted controlled pendulum;
• Nicholson's blowflies equation;
• predator-prey relationships;
• epidemic development; and
• mathematical models that describe human behaviours related to addictions and obesity.
Lyapunov Functionals and Stability of Stochastic Functional Differential Equations is primarily addressed to
experts in stability theory but will also be of interest to professionals and students in pure and computational
mathematics, physics, engineering, medicine, and biology.

Users Review

From reader reviews:

John Solorio:

What do you concerning book? It is not important along with you? Or just adding material if you want
something to explain what yours problem? How about your time? Or are you busy man or woman? If you
don't have spare time to try and do others business, it is give you a sense of feeling bored faster. And you
have extra time? What did you do? Everybody has many questions above. The doctor has to answer that
question mainly because just their can do that will. It said that about e-book. Book is familiar in each person.
Yes, it is right. Because start from on jardín de infancia until university need this specific Lyapunov
Functionals and Stability of Stochastic Functional Differential Equations to read.



Fred Miller:

Spent a free time for you to be fun activity to complete! A lot of people spent their leisure time with their
family, or their particular friends. Usually they undertaking activity like watching television, going to beach,
or picnic inside park. They actually doing same task every week. Do you feel it? Would you like to
something different to fill your personal free time/ holiday? Could possibly be reading a book could be
option to fill your free time/ holiday. The first thing that you'll ask may be what kinds of e-book that you
should read. If you want to test look for book, may be the guide untitled Lyapunov Functionals and Stability
of Stochastic Functional Differential Equations can be excellent book to read. May be it is usually best
activity to you.

Theresa Tompkins:

Is it anyone who having spare time subsequently spend it whole day through watching television programs or
just lying on the bed? Do you need something totally new? This Lyapunov Functionals and Stability of
Stochastic Functional Differential Equations can be the response, oh how comes? The new book you know.
You are and so out of date, spending your free time by reading in this fresh era is common not a nerd
activity. So what these textbooks have than the others?

Anna Hart:

A lot of guide has printed but it differs. You can get it by online on social media. You can choose the top
book for you, science, comic, novel, or whatever simply by searching from it. It is named of book Lyapunov
Functionals and Stability of Stochastic Functional Differential Equations. You can add your knowledge by it.
Without causing the printed book, it may add your knowledge and make an individual happier to read. It is
most important that, you must aware about e-book. It can bring you from one place to other place.
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