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pattern matching using regular expressions with 
back-references
language inclusion of register automata
strong need for expressive deterministic models of 
automata with registers 

Motivated by a need for 
an efficient way of 
testing RA inclusion, 
which is in general an 
undecidable problem.
The standard approach 
to testing             :

determinise    into
complement    into
test the emptiness         
of the intersection of 
and 

i. 
ii. 
iii. 

The state-of-the-art PCRE2 regex matcher takes 10,416 
steps before reporting no match in 42-character-long string

with the following regular expression

                       IS THIS THE BEST WE CAN DO? 

10,416

Fω-complete
proven by interreducibility with 
coverability of transfer Petri 
nets

This work was created under the supervision of Ondřej Lengál. 
Sylvain Schmitz and Philippe Schnoelbelen. 
Algorithmic Aspects of WQO Theory. August 2012. 
URL: https//cel.archives-ouvertes.fr/cel-00727025.
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universal register automaton with 
one register and equality tests 
on guards

some complexity classes

non-deterministic register 
automaton with one register and 
equality tests on guards

Comparison of the closure properties for a selection of register automata models

Comparison of the decidability of some decision problems for a selection of register automata models

Boolean combination 
of NRA=

1

1
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non-deterministic register automaton recognizing regular
expression /(.).*\1/

deterministic register set automaton recognizing regular
expression /(.).*\1/

alternating register automaton 
with one register and guess 
and spread operators

Table distinguishing 
languages for a selection 
of register automata 
models

List of some of the 
distinguishing languages

DRsA recognizing

DRsA recognizing

deterministic 
register set 
automaton

alternating register automaton 
with one register


