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A defect correction formula for the quadratic matrix equation A1X2 + A0X + A−1 = 0
is presented. More specifically, assume that G̃ is an approximation of the sought solution G.
Then, by following the ideas of [2] and [3], we derive an equation for the defect H = G − G̃
and express H in terms of an invariant subspace of a suitable pencil. This equation allows us
to introduce a modification of the Structure-preserving Doubling Algorithm (SDA), that enables
refining an initial approximation to the sought solution.

Finally, we show an application to the analysis of random walks in the quarter plane, where
the matrix coefficients Ai, i = −1, 0, 1, as well as the sought solution G, are infinite matrices
endowed of the quasi-Toeplitz structure (QT matrices). Numerical experiments confirm the
effectiveness of the proposed method. More details can be found in [1].
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