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Algebraic constructions for combinatorial designs and their applications to
combinatorial testing
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Focusing on algebraic constructions of combinatorial designs, this research
is devoted for clarifying the relationship among different algebraic constructions, and exploring
the applications of those combinatorial designs. In particular, for combinatorial interaction
testing, both new constructions of combinatorial arrays and improved faulty location algorithms are
developed. Main contributions include: (1) Generalization of mutually orthogonal Latin squares to
higher dimensions; (2) Proof of existence of abelian-group invariant Steiner quadruple systems; (3)
Algebraic characterization, statical optimality, new results and classifications by computer search
for circulant almost orthogonal arrays; (4) Clarifying the linear dimensions of a class of BCH codes
with large distance. (5) Proposing a new bound for locating arrays. (6) Improving adaptive
algorithms for fault location in combinatorial testing; (7) Introducing the notion and constructions

of error-correcting locating arrays.
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