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Group inverses for singular M-matrices are useful tools not only in matrix
analysis, but also in the analysis of stochastic processes, graph theory, electrical
networks, and demographic models. Group Inverses of M-Matrices and Their
Applications highlights the importance and utility of the group inverses of M-
matrices in several application areas.

After introducing sample problems associated with Leslie matrices and stochastic
matrices, the authors develop the basic algebraic and spectral properties of the
group inverse of a general matrix. They then derive formulas for derivatives of
matrix functions and apply the formulas to matrices arising in a demographic
setting, including the class of Leslie matrices. With a focus on Markov chains,
the text shows how the group inverse of an appropriate M-matrix is used in the
perturbation analysis of the stationary distribution vector as well as in the
derivation of a bound for the asymptotic convergence rate of the underlying
Markov chain. It also illustrates how to use the group inverse to compute and
analyze the mean first passage matrix for a Markov chain. The final chapters
focus on the Laplacian matrix for an undirected graph and compare approaches
for computing the group inverse.

Collecting diverse results into a single volume, this self-contained book
emphasizes the connections between problems arising in Markov chains, Perron
eigenvalue analysis, and spectral graph theory. It shows how group inverses offer
valuable insight into each of these areas.
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Group inverses for singular M-matrices are useful tools not only in matrix analysis, but also in the analysis of
stochastic processes, graph theory, electrical networks, and demographic models. Group Inverses of M-
Matrices and Their Applications highlights the importance and utility of the group inverses of M-matrices
in several application areas.

After introducing sample problems associated with Leslie matrices and stochastic matrices, the authors
develop the basic algebraic and spectral properties of the group inverse of a general matrix. They then derive
formulas for derivatives of matrix functions and apply the formulas to matrices arising in a demographic
setting, including the class of Leslie matrices. With a focus on Markov chains, the text shows how the group
inverse of an appropriate M-matrix is used in the perturbation analysis of the stationary distribution vector as
well as in the derivation of a bound for the asymptotic convergence rate of the underlying Markov chain. It
also illustrates how to use the group inverse to compute and analyze the mean first passage matrix for a
Markov chain. The final chapters focus on the Laplacian matrix for an undirected graph and compare
approaches for computing the group inverse.

Collecting diverse results into a single volume, this self-contained book emphasizes the connections between
problems arising in Markov chains, Perron eigenvalue analysis, and spectral graph theory. It shows how
group inverses offer valuable insight into each of these areas.
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Editorial Review

About the Author

Stephen J. Kirkland is a Stokes Professor at the National University of Ireland, Maynooth. He is editor-in-
chief of Linear and Multilinear Algebra and serves on the editorial boards of several other journals. Dr.
Kirkland’s research interests are primarily in matrix theory and graph theory, with an emphasis on the
interconnections between these two areas.

Michael Neumann was the Stuart and Joan Sidney Professor of Mathematics and a Board of Trustees
Distinguished Professor at the University of Connecticut. Dr. Neumann published more than 160
mathematical papers, mainly in matrix theory, numerical linear algebra, and numerical analysis.

Users Review

From reader reviews:

Esther Ponce:

This Group Inverses of M-Matrices and Their Applications (Chapman & Hall/CRC Applied Mathematics &
Nonlinear Science) book is absolutely not ordinary book, you have it then the world is in your hands. The
benefit you receive by reading this book is usually information inside this book incredible fresh, you will get
info which is getting deeper a person read a lot of information you will get. This kind of Group Inverses of
M-Matrices and Their Applications (Chapman & Hall/CRC Applied Mathematics & Nonlinear Science)
without we understand teach the one who studying it become critical in thinking and analyzing. Don't
become worry Group Inverses of M-Matrices and Their Applications (Chapman & Hall/CRC Applied
Mathematics & Nonlinear Science) can bring any time you are and not make your tote space or bookshelves'
become full because you can have it inside your lovely laptop even cellphone. This Group Inverses of M-
Matrices and Their Applications (Chapman & Hall/CRC Applied Mathematics & Nonlinear Science) having
fine arrangement in word along with layout, so you will not truly feel uninterested in reading.

Janet Steele:

Here thing why this particular Group Inverses of M-Matrices and Their Applications (Chapman & Hall/CRC
Applied Mathematics & Nonlinear Science) are different and reputable to be yours. First of all reading a
book is good but it really depends in the content of it which is the content is as yummy as food or not. Group
Inverses of M-Matrices and Their Applications (Chapman & Hall/CRC Applied Mathematics & Nonlinear
Science) giving you information deeper as different ways, you can find any publication out there but there is
no reserve that similar with Group Inverses of M-Matrices and Their Applications (Chapman & Hall/CRC
Applied Mathematics & Nonlinear Science). It gives you thrill reading journey, its open up your current eyes
about the thing that happened in the world which is maybe can be happened around you. You can easily
bring everywhere like in recreation area, café, or even in your means home by train. When you are having
difficulties in bringing the published book maybe the form of Group Inverses of M-Matrices and Their



Applications (Chapman & Hall/CRC Applied Mathematics & Nonlinear Science) in e-book can be your
alternative.

John Ward:

Playing with family within a park, coming to see the marine world or hanging out with buddies is thing that
usually you will have done when you have spare time, then why you don't try issue that really opposite from
that. One activity that make you not experience tired but still relaxing, trilling like on roller coaster you
already been ride on and with addition of information. Even you love Group Inverses of M-Matrices and
Their Applications (Chapman & Hall/CRC Applied Mathematics & Nonlinear Science), you could enjoy
both. It is very good combination right, you still wish to miss it? What kind of hang-out type is it? Oh can
occur its mind hangout guys. What? Still don't get it, oh come on its identified as reading friends.

Cory Thomas:

On this era which is the greater person or who has ability to do something more are more treasured than
other. Do you want to become considered one of it? It is just simple method to have that. What you must do
is just spending your time very little but quite enough to enjoy a look at some books. Among the books in the
top collection in your reading list will be Group Inverses of M-Matrices and Their Applications (Chapman &
Hall/CRC Applied Mathematics & Nonlinear Science). This book and that is qualified as The Hungry
Hillsides can get you closer in turning out to be precious person. By looking up and review this guide you
can get many advantages.
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