Commanications and Control Engineering

Andrew Clark
Basel Alomair
Linda Bushnell
Radha Poovendran

Submodularity
in Dynamics

and Control
of Networked
Systems

Witha Foreword by John Baillieul

@ Springer

Submodularity in Dynamics and Control of
Networked Systems (Communications and
Control Engineering)

By Andrew Clark, Basel Alomair, Linda Bushnell, Radha Poovendran

Read Online ©

Submodularity in Dynamics and Control of Networked Systems
(Communications and Control Engineering) By Andrew Clark, Basel
Alomair, Linda Bushnell, Radha Poovendran

This book presents aframework for the control of networked systems utilizing
submodular optimization techniques. The main focusis on selecting input nodes
for the control of networked systems, an inherently discrete optimization problem
with applications in power system stability, social influence dynamics, and the
control of vehicle formations. Thefirst part of the book is devoted to background
information on submodular functions, matroids, and submodular optimization,
and presents algorithms for distributed submodular optimization that are scalable
to large networked systems.

In turn, the second part devel ops a unifying submodular optimization approach to
controlling networked systems based on multiple performance and controllability
criteria. Techniques are introduced for selecting input nodes to ensure smooth
convergence, synchronization, and robustness to environmental and adversarial
noise. Submodular optimization is the first unifying approach towards
guaranteeing both performance and controllability with provable optimality
boundsin static as well astime-varying networks. Throughout the text, the
submodular framework isillustrated with the help of numerical examples and
application-based case studies in biological, energy and vehicular systems.

The book effectively combines two areas of growing interest, and will be
especialy useful for researchersin control theory, applied mathematics,
networking or machine learning with experience in submodular optimization but
who are less familiar with the problems and tools available for networked
systems (or vice versa). It will also benefit graduate students, offering consistent
terminology and notation that greatly reduces the initial effort associated with
beginning a course of study in anew area.
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This book presents aframework for the control of networked systems utilizing submodular optimization
techniques. The main focusis on selecting input nodes for the control of networked systems, an inherently
discrete optimization problem with applications in power system stability, social influence dynamics, and the
control of vehicle formations. Thefirst part of the book is devoted to background information on submodular
functions, matroids, and submodular optimization, and presents algorithms for distributed submodular
optimization that are scalable to large networked systems.

In turn, the second part devel ops a unifying submodular optimization approach to controlling networked
systems based on multiple performance and controllability criteria. Techniques are introduced for selecting
input nodes to ensure smooth convergence, synchronization, and robustness to environmental and adversaria
noise. Submodular optimization is the first unifying approach towards guaranteeing both performance and
controllability with provable optimality bounds in static as well as time-varying networks. Throughout the
text, the submodular framework isillustrated with the help of numerical examples and application-based case
studies in biological, energy and vehicular systems.

The book effectively combines two areas of growing interest, and will be especially useful for researchersin
control theory, applied mathematics, networking or machine learning with experience in submodular
optimization but who are less familiar with the problems and tools available for networked systems (or vice
versa). It will also benefit graduate students, offering consistent terminology and notation that greatly
reducestheinitial effort associated with beginning a course of study in anew area.
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Editorial Review
From the Back Cover

This book presents aframework for the control of networked systems utilizing submodular optimization
techniques. The main focusis on selecting input nodes for the control of networked systems, an inherently
discrete optimization problem with applications in power system stability, social influence dynamics, and the
control of vehicle formations. The first part of the book is devoted to background information on submodular
functions, matroids, and submodular optimization, and presents algorithms for distributed submodular
optimization that are scalable to large networked systems.

In turn, the second part devel ops a unifying submodular optimization approach to controlling networked
systems based on multiple performance and controllability criteria. Techniques are introduced for selecting
input nodes to ensure smooth convergence, synchronization, and robustness to environmental and adversarial
noise. Submodular optimization is the first unifying approach towards guaranteeing both performance and
controllability with provable optimality bounds in static as well as time-varying networks. Throughout the
text, the submodular framework isillustrated with the help of numerical examples and application-based case
studiesin biological, energy and vehicular systems.

The book effectively combines two areas of growing interest, and will be especially useful for researchersin
control theory, applied mathematics, networking or machine learning with experience in submodular
optimization but who are less familiar with the problems and tools available for networked systems (or vice
versa). It will also benefit graduate students, offering consistent terminology and notation that greatly
reducestheinitia effort associated with beginning a course of study in anew area.
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authored multiple best paper awards.
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of Washington Center for Excellence in Information Assurance Research and Education. His research
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Users Review
From reader reviews:
Linda Poteat:

In thistime globalization it isimportant to someone to find information. The information will make anyone
to understand the condition of the world. The healthiness of the world makes the information easier to share.
Y ou can find alot of sourcesto get information example: internet, classifieds, book, and soon. Y ou can
observe that now, alot of publisher that print many kinds of book. Typically the book that recommended for
your regquirements is Submodul arity in Dynamics and Control of Networked Systems (Communications and
Control Engineering) this reserve consist alot of the information of the condition of this world now. This
particular book was represented how does the world has grown up. The dialect styles that writer make usage
of to explain it is easy to understand. The particular writer made some research when he makes this book.
That iswhy this book appropriate all of you.

Bernard Lewis:

Beside this Submodularity in Dynamics and Control of Networked Systems (Communications and Control
Engineering) in your phone, it could possibly give you away to get nearer to the new knowledge or data.
The information and the knowledge you are going to got hereis fresh from oven so don't always be worry if



you feel like an old people live in narrow small town. It is good thing to have Submodularity in Dynamics
and Control of Networked Systems (Communications and Control Engineering) because this book offers to
you personally readable information. Do you sometimes have book but you would not get what it's all about.
Oh come on, that will not end up to happen if you have this with your hand. The Enjoyable set up here
cannot be questionable, like treasuring beautiful island. So do you still want to miss that? Find this book
along with read it from at this point!

Maryellen Tilley:

This Submodularity in Dynamics and Control of Networked Systems (Communications and Control
Engineering) is brand-new way for you who has curiosity to look for some information because it relief your
hunger associated with. Getting deeper you into it getting knowledge more you know otherwise you who still
having bit of digest in reading this Submodularity in Dynamics and Control of Networked Systems
(Communications and Control Engineering) can be the light food for yourself because the information inside
this particular book is easy to get through anyone. These books develop itself in the form which is reachable
by anyone, yeah | mean in the e-book contact form. People who think that in book form make them feel
deepy even dizzy this publication is the answer. So there isn't any in reading a e-book especialy this one.

Y ou can find actually looking for. It should be here for a person. So, don't miss that! Just read this e-book
variety for your better life and knowledge.

Megan Jordan:

What is your hobby? Have you heard that will question when you got college students? We believe that that
query was given by teacher to their students. Many kinds of hobby, Every person has different hobby. And
you also know that little person including reading or as reading through become their hobby. Y ou need to
know that reading is very important and also book as to be the thing. Book isimportant thing to include you
knowledge, except your current teacher or lecturer. Y ou see good news or update regarding something by
book. Numerous books that can you take to be your object. One of them is Submodularity in Dynamics and
Control of Networked Systems (Communications and Control Engineering).
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