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Research interests

The scientific activity concerns various aspects of numerical linear algebra, with special attention to application
problems, computational problems in applied probability, Markov chains and queueing theory, graph theory,
nonlinear matrix equations, matrix functions, algebraic Riccati equations, and structured linear systems.

The early papers concern the numerical solution of structured Markov chains and nonlinear matrix
equations arising in queueing problems. The nonlinear matrix equations are rewritten in terms of an infinite-
dimensional structured linear system, which is solved through ad hoc numerical methods. In particular, the
cyclic reduction algorithm is reinterpreted in functional form, leading to an efficient numerical method for
solving polynomial and power series matrix equations. The obtained results led to the publication of a research
book on numerical methods for structured Markov chains: D. Bini, G. Latouche, B. Meini, “Numerical
Methods for Structured Markov Chains”, Oxford University Press, 2005.

The research on nonlinear matrix equations expanded to include other types, in particular algebraic
Riccati equations arising in fluid queues. New doubling algorithms, related to cyclic reduction, have been
designed, and a relationship between algebraic Riccati equations and unilateral quadratic matrix equation
has been introduced. The book D. Bini, B. Iannazzo, B. Meini, “Numerical Solution of Algebraic Riccati
Equations”; STAM Fundamentals of Algorithms 2012, is a comprehensive treatment of the numerical issues
arising in the solution of algebraic Riccati equations.

Other lines of research concern the definition of the concept of geometric mean of several positive definite
matrices and the computation of matrix functions, in particular the matrix pth root and the exponential
of large triangular Toeplitz matrices. Recently, the problem of computing the stochastic approximation of
the pth root of a stochastic matrix has been addressed. Concerning structured matrices, the algebra of
quasi-Toeplitz matrices has been introduced, which is used to model random walks in the quarter plane.

Currently, research is also focused on the study and design of centrality measures in complex networks,
based on the properties of Kemeny’s constant, in addition to the already mentioned topics.
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o Editorial activity:

Co-Editor in Chief of the journal Linear and Multilinear Algebra (since 2023).

Associate editor of the journal STAM Journal on Matrix Analysis and Applications (since 2015).
Associate editor of the journal Linear Algebra and its Applications (since 2009).

Associate editor of the journal Stochastic Models (1999-2023).

Handling editor of the journal Linear and Multilinear Algebra (2016-2023).

Member of the editorial board of the STAM book series “Fundamentals of Algorithms” (2009—
2014).

o Services to ILAS (International Linear Algebra Society):

Member of the Advisory Committee (2010-2013, one 4-year term).
Member of the Board of Directors (2014-2017, one 4-year term).
Chair of the Journal Committee (2020-2023, one 4-year term).
Member of the Nominating Committee (2022).

Chair of the Nominating Committee (2023).

 Organization of conferences (selected):

Grants

Member of the scientific committee of the 15-th International Linear Algebra Society (ILAS)
conference, Cancun 2008.

Member of the scientific committee of the SIAM Applied Linear Algebra conference, Atlanta,
2015.

Member of the steering committee of the conference series “Matrix equations and tensor
techniques” (METT), for the editions Pisa 2017, Magdeburg 2019, Perugia 2021, Aachen 2023,
Leuven 2026.

Member of the advisory committee of the conference series Matrix Analytic Methods in Stochastic
Models, for the editions Leuven 2000, Adelaide 2002, Pisa 2005 (program co-chair), Kerala 2014,
Budapest 2016, Hobart 2019, Toronto 2025.

Member of the scientific committee of the INAAM Workshop: Low-rank Structures and Numerical
Methods in Matrix and Tensor Computations, Cortona (Italy), 2025.

Local PI of the University of Pisa research group of the PRIN 2022 project “Low-rank Structures and
Numerical Methods in Matrix and Tensor Computations and their Application” (PI Valeria Simoncini).

Invited plenary lectures (since 2010 - selected)

o “Nonsymmetric algebraic Riccati equations associated with M-matrices: theoretical results and
algorithms”, ILAS Conference 2010, Pisa

e “Quasi-Toeplitz matrices: analysis, algorithms and applications”, Linear Algebra, Matrix Analysis
and Applications (ALAMA), Alicante, 2018

o “Matrix-analytic Methods from an algebraic and computational point of view”, INFORMS Applied
Probability conference, Nancy, 2023 (Marcel Neuts Lecture)

e “A Journey in the Kemeny Constant: Centrality Measures, Stochastic Complementation and Infinite-
dimensional Matrices”, STAM Conference on Applied Linear Algebra (LA24)- Paris 2024 (ILAS
Lecturer)
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