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Original publisher: Hampton, Va. : National Aeronautics and Space Administration, Langley Research Center,
2009 OCLC Number: (OCoLC)689082605 Excerpt: . . . of the field is the intractability of automated deduction on
the domain of nonlinear real arithmetic. Reasoning over nonlinear inequalities is key to eEective analysis of
hybrid systems. Existing methods suEer from incompleteness or poor performance. Constructing the transition
relation of a model involves proving or disproving formulas that are Boolean combinations of polynomial
equalities and inequalities. The full first-order theory of the reals is decidable but it has a double exponential
lower bound. The classical decision procedure for this theory is Collinss cylindrical algebraic decomposition (
CAD ) algorithm 34 , but it is very complex and computationally expensive. Available implementations of this
decision procedure can solve only very small problems. SRI and its collaborators have developed a new
algorithm called RAHD ( Real Algebra in High Dimensions ) that promises to be sound, complete and eEective. It
combines many existing algorithms so subproblems are solved using the cheapest technique. A heavily
modified form of the CAD algorithm is a key element of RAHD, and the existing CAD implementation QEPCAD-B
35 is also incorporated as a back-end solver. SRI has created a prototype implementation of the RAHD
algorithm, which is now undergoing test, evaluation, and refinement. AHer it is integrated with Hybrid SAL, the
overall eEectiveness of the hybrid abstraction technique will be enhanced. Hybrid Systems Analysis Relationship
to Aviation Safety Hybrid systems analysis will be vital in the application of compositional verification
techniques for verification of complex and modular IVHM systems. The analytical methods and tools under
development will provide eEective means to assess the correctness and safety of complex IVHM and fault-
tolerant...
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