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Cylindrical Algebraic Decomposition (CAD) [Col75]
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In a Nutshell

CAD

CAlC

CAlC-I

[Col75]

[ÁDEK21]

Future work

▶ Relaxation of the theorem conditions

▶ Different covering heuristics

▶ Transferring CAlC adaption
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Virtual substitution for SMT-solving.
In Proceedings of the Fundamentals of Computation Theory, FCT’11, pages
360–371. Springer, 2011.

▶ Alessandro Cimatti.
SMT-based software model checking - Explicit scheduler, symbolic threads.
In Dang Van Hung and Mizuhito Ogawa, editors, Proc. of the 11th Int. Symp. on
Automated Technology for Verification and Analysis (ATVA’13), volume 8172 of
LNCS, page 23. Springer, 2013.

P. Bär et al. (THS) Strict Constraints in the CAlC 9 / 9



References V

▶ Florian Corzilius, Gereon Kremer, Sebastian Junges, Stefan Schupp, and Erika
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Cornerstones. Birkhäuser Boston MA, 1st edition, 2008.

P. Bär et al. (THS) Strict Constraints in the CAlC 9 / 9



References IX

▶ Gereon Kremer.
Cylindrical Algebraic Decomposition for Nonlinear Arithmetic Problems.
PhD thesis, RWTH Aachen University, 2020.

▶ Daniel Kroening and Michael Tautschnig.
CBMC - C bounded model checker.
In Proc. of the 20th Int. Conf. on Tools and Algorithms for the Construction and
Analysis of Systems (TACAS’14), volume 8413 of LNCS, pages 389–391. Springer,
2014.

▶ Leonid A. Levin.
Universal sequential search problems.
Problems of Information Transmission, 9(3):115–116, 1973.

P. Bär et al. (THS) Strict Constraints in the CAlC 9 / 9



References X

▶ Scott McCallum.
An improved projection operation for cylindrical algebraic decomposition.
In Quantifier Elimination and Cylindrical Algebraic Decomposition, pages 242–268.
Springer, 1998.

▶ Jasper Nalbach.
A novel adaption of the simplex algorithm for linear real arithmetic.
Master’s thesis, RWTH Aachen University, 2020.
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Experimental Results – Running Time & Samples
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Experimental Results – Inheritance Depth
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Experimental Results – Covering Heuristic
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