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FAST SOLUTION OF A CERTAIN RICCATI EQUATION THROUGH
CAUCHY-LIKE MATRICES *

DARIO A. BINIf, BEATRICE MEINIf, AND FEDERICO POLON}
Dedicated to @rard Meurant on the occasion of his 60th birthday

Abstract. We consider a special instance of the algebraic RiccatiteguX CX — XE — AX + B =0
encountered in transport theory, where the: n matrix coefficientsA, B, C, E are rank structured matrices. The
equation is reduced to unilateral formy; X2 + Ao X + A_; = 0 and solved by means of Cyclic Reduction
(CR). It is shown that the matrices generated by CR are Calilkehywith respect to a suitable singular operator
and their displacement structure is explicitly determin€le application of the GKO algorithm provides a method
for solving this Riccati equation i (n?) arithmetic operations (ops) with quadratic convergendee Jtructured
doubling algorithm is analyzed in the same framework ancblacated toO(n?) ops as well. In critical cases
where convergence turns to linear, we present an adaptatitme shift technique which allows us to get rid of
the singularity. Numerical experiments and comparisonghvbonfirm the effectiveness of the new approach are
reported.
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