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In 2002, Alfa, Xue, and Ye showed that the inverse of a nonsingular M-matrix can be

determined to highly relative entrywise accuracy by a triplet representation of the M-matrix,
and devised the so-called GTH-like algorithm, a variant of Gaussian elimination, to deliver a
numerical inverse with comparable entrywise relative accuracy. The breakthrough form the
foundation of later developments in numerical solutions of the M-matrix algebraic Riccati
equation (MARE) and the Quasi-Birth-and-Death (QBD) equation with guaranteed high
relative entrywise accuracy. In this talk, we will survey those developments, including recent
ones on the shifted M-matrix algebraic Riccati equation and the structured M-matrix
algebraic Riccati equation.
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