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Abstract
Solving combinatorial problems is an interplay between search and inference. In this thesis, we
focus on search and investigate its important aspects. We start with complete search procedures
and consider binary search, which is frequently used to augment a feasibility solver to handle
optimization problems. In this setting, we often observe that negative trials (i.e., showing that a
certain solution quality cannot be achieved) are significantly harder than positive trials. We
consider a simple cost model where negative trials cost a constant factor more than positive
trials and show how binary search can be biased optimally to achieve optimal worst-case and
average-case performance.

Next, as a complementary approach, we turn to incomplete search procedures. We propose
Hegel and Fichte’s dialectic as a local search meta-heuristic. Dialectic is an appealing mental
concept for local search as it allows developing functions for search space exploration and
exploitation independently. We illustrate dialectic search, its simplicity and great efficiency on
problems from highly different problem domains.

We then study variable and value selection heuristics, and propose a simple modification to
impact-based search strategy. We present computational results on constraint satisfaction
problems that show improvements in the search performance.

Finally, we look at the interaction between search and inference. In particular, we investigate
incrementality during tree search interleaved with constraint propagation. We first consider
constraints based on context-free grammars for which we devise a time-and space-efficient
filtering algorithm. We then look at constraints that enforce the same-relation for every pair of
variables in binary constraint satisfaction problems. We show that achieving generalized arc-
consistency in special graphs such as cliques, complete bipartite, and directed acyclic graphs is
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NP-hard. However, we can leverage the knowledge that sets of pairs of variables all share the
same relation for both theoretical and practical gains.

School: Brown University

Supervisors:
Meinolf Sellmann

Graduated: Sunday, May 27, 2012

Link to full text: http://cs.brown.edu/research/pubs/theses/phd/2012/kadioglu.pdf

Also published in:
S. Kadioglu, M. Sellmann, Efficient Context-Free Grammar Constraints, AAAI 2008.
http://www.aaai.org/Papers/AAAI/2008/AAAI08-049.pdfx
M. Sellmann, S. Kadioglu, Dichotomic Search Protocols for Constrained Optimization, CP
2008.
http://link.springer.com/chapter/10.1007%2F978-3-540-85958-1_17
S. Kadioglu, M. Sellmann, Dialectic Search, CP 2009
http://link.springer.com/chapter/10.1007%2F978-3-642-04244-7_39
C. Jefferson, S. Kadioglu, K. E. Petrie, M. Sellmann, S. Zivny, Same-Relation Constraints, CP
2009.
http://link.springer.com/chapter/10.1007%2F978-3-642-04244-7_38
S. Kadioglu, M. Sellmann, Grammar Constraints, Constraints 2010.
http://link.springer.com/article/10.1007%2Fs10601-009-9073-4
S. Kadioglu, Y. Malitsky, M. Sellmann, K. Tierney, Instance-Specific Algorithm Configura-
tion, ECAI 2010.
http://ebooks.iospress.nl/publication/5873
S. Kadioglu, E. O/Mahony, P. Refalo, M. Sellmann, Incorporating Variance in Impact-Based
Search, CP 2011.
http://link.springer.com/chapter/10.1007%2F978-3-642-23786-7_36

Notes:
Best Research Paper Award Nominee, CP 2008.
Awarded the IBM Ph. D. Scholarship, 2010.
Awarded the Brown University Paris Kanellakis Fellowship, 2011.

476 Constraints (2015) 20:475–476

http://cs.brown.edu/research/pubs/theses/phd/2012/kadioglu.pdf
http://www.aaai.org/Papers/AAAI/2008/AAAI08-049.pdf
http://link.springer.com/chapter/10.1007/978-3-540-85958-1_17
http://link.springer.com/chapter/10.1007/978-3-642-04244-7_39
http://link.springer.com/chapter/10.1007/978-3-642-04244-7_38
http://link.springer.com/article/10.1007/s10601-009-9073-4
http://ebooks.iospress.nl/publication/5873
http://link.springer.com/chapter/10.1007/978-3-642-23786-7_36

	Efficient search procedures for solving �combinatorial problems

