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The book is concerned with a concise and comprehensive treatment of the basic theory of algebraic
Riccati equations (ARE, for short) and a description of both the classical and advanced algorithms
for their solution. The authors put a particular emphasis on nonsymmetric ARE and on the equations
associated with M-matrices due to their importance in applications in ﬂuid queues, stochastic processes,
and transport theory. Moreover, besides the presentation of the general ideas and the analysis tools, the
authors provide a detailed description of all the classical and advanced numerical solution algorithms.
The book is organized in 6 chapters, an appendix (containing basic properties of norms and factorizations
of matrices, Krylov subspaces, Kronecker product, Householder and Givens transforms, matrix functions
and Laurent series) and a bibliography with 286 titles in the ﬁeld of the book and related topics.
In Chapter 1 the authors introduce the basic deﬁnitions concerning ARE and unilateral quadratic matrix
equations, giving their properties and some applications. Chapter 2 presents the main theoretical issues
related to ARE, according to discrete-time, continuous-time, nonsymmetric equations and equations associated with M-matrices: invariant and deﬂating subspaces, extremal solutions, critical solutions, unilateral
quadratic matrix equations and perturbation results on the solutions of some matrix equations.
In Chapter 3 classical algorithms for solving ARE are described: computing invariant subspaces, Schur
method, Newton iteration, methods based on the matrix sign function. Chapter 4 presents speciﬁc methods for the Hamiltonian structure of continuous-time problems: the Paige-van Loan form, the URV decomposition, the Hamiltonian QR algorithm, the URV algorithms, the multishift algorithm. In Chapter
5 the authors present the class of doubling algorithms: the structure-preserving doubling algorithm, the
QR-based form, the cyclic reduction technique. Chapter 6 reports some ideas on algorithms concerning
large-scale problems where the matrix coeﬃcients have some rank structure or are sparse matrices and
the solution is well approximated by a low rank matrix.
The book is addressed to researchers who work in the design and analysis of algorithms and wish to
improve or to elaborate and adapt the known techniques to speciﬁc problems of interest. It can also be
used by practitioners who solve problems from real applications and need a simple explanation of the
available algorithms, together with explicit software for their solution.
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