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Summary:   

     Investigation and Implementation of different methods on the solution of Lyapunov equations, for the purpose of robust reduction

Last two weeks progress: 

    Based on the idea from Guoyong Shi, the robust reduction performs SVD on the product of two Grammians: M and W, i.e. MW = USV’, and use the first few dominant vectors of U and V as the projection space.

    In order to compute the Grammian efficiently, I investigated current literature on the solution to Lyapunov equation. 

    There are two categories: first, strict solution, and the most efficient and widely used one is Bartels-Stewart algorithm, which requires O(n^3) operations; second, approximation solution, typically Saad methods, GMRES, Arnoldi etc; all are Krylov subspace based algorithm.

     I implemented Saad algorithm, and compared the results from strict solution of Lyapunov equation; 

     Initial results show that the Grammian from Saad algorithm is not good enough for the Robust reduction purpose, though they are good for numeric reduction just at nominal value of each parameter. The results from Saad algorithm suffers from the un-robustness.

     It seems that any Krylov subspace based method won’t be appropriate for Robust reduction; and robust reduction requires strict solution to the original lyapunov equation.

Current and Future work: 

     Continue to investigate possible efficient methods to solve lyapunov equation; and try to make use of the property of circuits to help lower the computation cost.

