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Abstract

Principal angles between subspaces (PABS) (also called canonical angles) serve as a classical
tool in mathematics and statistics for various applications (e.g., data mining, subspace
classification, information retrieval, random processes, face recognition, and system
identification). My work on PABS focuses on its property, computation methods, and its
application in the accuracy of eigenvalues. Several error bounds for accuracy of eigenvalue
approximations by the Rayleigh-Ritz (RR) method are derived. Those bounds of eigenvalues
influence the development of mathematical software for a highly accurate solution of
eigenvalues problems. Model predictive control (MPC) can efficiently control constrained
systems in real-time applications. MPC feedback law for a linear system with linear inequality
constraints can be explicitly computed off-line. An actual implementation of this explicit MPC
in low cost micro-controllers requires the data to be “quantized”, i.e., represented with a small
number of memory bits. An aggressive quantization decreases the number of bits and the
controller manufacturing costs, and may increase the speed of the controller, but reduces
accuracy of the control input computation. We derive upper bounds for the absolute error in
the control depending on the number of quantization bits and system parameters. The bounds
can be used to determine how many quantization bits.
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