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We provide a counterexample to a conjecture by Thiagarajan [8, 9] that regular
event structures correspond exactly to event structures obtained as unfoldings of finite
1-safe Petri nets. Event structures, trace automata, and Petri nets are fundamental
models in concurrency theory. There exist nice interpretations of these structures as
combinatorial and geometric objects and both conjectures can be reformulated in this
framework. Namely, from a graph theoretical point of view, the domains of prime
event structures correspond exactly to median graphs; from a geometric point of view,
these domains are in bijection with CAT(0) cube complexes.

A necessary condition for the conjecture to be true is that domains of regular event
structures admit a regular nice labeling (which corresponds to a special coloring of the
hyperplanes of the associated CAT(0) cube complex). To disprove these conjectures,
we describe a regular event domain that does not admit a regular nice labeling. Our
counterexample is derived from an example by Wise [10, 11] of a nonpositively curved
square complex X with six squares, whose edges are colored in five colors, and whose
universal cover eX is a CAT(0) square complex containing a particular plane with an
aperiodic tiling. We prove that other counterexamples to Thiagarajan’s conjecture arise
from aperiodic 4-way deterministic tile sets of Kari and Papasoglu [6] and Lukkarila
[7].

On the positive side, we show that event structures obtained as unfoldings of finite
1-safe Petri nets correspond to the finite special cube complexes. This subclass of
nonpositively curved cube complexes was introduced by Haglund and Wise [4, 5] in
geometric group theory and is characterized by simple combinatorial properties satis-
fied by the hyperplanes. Using the breakthrough results by Agol [1] based on special
cube complexes, we prove that Thiagarajan’s conjecture is true for regular event
structures whose domains occur as principal filters of hyperbolic CAT(0) cube com-
plexes which are universal covers of finite nonpositively curved cube complexes.

Joint work with Victor Chepoi.

The full version of this paper is available on ArXiv [2], an extended abstract appeared
in the proceedings of ICALP 2017 [3].



References

1. Agol, I.: The virtual Haken conjecture. Doc. Math. 18, 1045–1087 (2013). with an appendix
by Ian Agol, Daniel Groves, and Jason Manning

2. Chalopin, J., Chepoi, V.: A counterexample to Thiagarajan’s conjecture on regular event
structures. arXiv preprint (2016)

3. Chalopin, J., Chepoi, V.: A counterexample to Thiagarajan’s conjecture on regular event
structures. In: ICALP. LIPIcs, vol. 80, pp. 101:1–101:14. Schloss Dagstuhl -Leibniz-Zentrum
für Informatik (2017)

4. Haglund, F., Wise, D.: Special cube complexes. Geom. Funct. Anal. 17(5), 1551–1620 (2008)
5. Haglund, F., Wise, D.: A combination theorem for special cube complexes. Annals Math. 176

(3), 1427–1482 (2012)
6. Kari, J., Papasoglu, P.: Deterministic aperiodic tile sets. GAFA, Geom. Funct. Anal. 9(2),

353–369 (1999)
7. Lukkarila, V.: The 4-way deterministic tiling problem is undecidable. Theor. Comput. Sci.

410(16), 1516–1533 (2009)
8. Thiagarajan, P.: Regular trace event structures. Technical report BRICS RS-96-32, Computer

Science Department, Aarhus University, Aarhus, Denmark (1996)
9. Thiagarajan, P.: Regular event structures and finite petri nets: a conjecture. In: Brauer, W.,

Ehrig, H., Karhumäki, J., Salomaa, A. (eds.) Formal and Natural Computing. LNCS, vol.
2300, pp. 244–256. Springer, Heidelberg (2002)

10. Wise, D.: Non-positively curved squared complexes, aperiodic tilings, and non-residually
finite groups. Ph.D. thesis, Princeton University (1996)

11. Wise, D.: Complete square complexes. Comment. Math. Helv 82(4), 683–724 (2007)

A Counterexample to Thiagarajan’s Conjecture on Regular Event Structures XVII


