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Abstract
The doubling algorithm was originally invented by BDO Anderson in 1978 for discrete-time algebraic Riccati equations (DAREs), then forgotten for more than two decades. With new insights, we generalized the algorithm to the structure-preserving doubling algorithm (SDA) for periodic DAREs in 2004. Since then, we have generalized the SDA further and apply it to more general DAREs and continuous-time algebraic Riccati equations (CAREs), quadratic and linear palindromic eigenvalues, sensitivity analysis of time-delayed systems, various nonlinear matrix equations, nonsymmetric algebraic Riccati equations from transport theory and stochastic DAREs and CAREs, and for medium size dense problems as well as large-scale systems. In this talk, I shall summarize the story of the SDA up to now. The future of the SDA will also be speculated.
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