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bottom-up tree automata
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walking along the tree
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tree walking automaton
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tree-walking automaton
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see sheets Mikołaj Boja czyk
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tool: systematic tree-traversal
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tree-walking automata
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‘branching structure’ of even length
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‘branching structure’ of even length
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‘branching structure’ of even length

��

�����

�

/��1:

Boja czyk & Colcombet

�

�

	���&��
)9
&����4�/#1


)�⊂⊂⊂⊂ 
��



tree-walking automata
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tree-walking automata
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adding nested pebbles
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‘branching structure’ of even length
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this talk
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transitive closure
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classic result for strings

6	�	7 ���"��	����� ��,�"��%�����(���

��"���4" �"�5�,��
?��"�	������������"�

2�����D�� �9�������

Immerman

ϕ:/*-�1

�"��� + +�%�� �

/�������1

Bargury&Makowsky



fits in our framework
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fits in our framework
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single head on trees
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(1) logic to nested pebbles
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(1ctd) transitive closure
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(2) nested pebbles to logic
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(2ctd) dropping pebbles
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single head on trees
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single head on strings
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note

The following slides on graphs 
were not shown during the 
presentation. They were 
designed to illustrate that our 
result is valid for more general 
families that have a ‘guide’, a 
(pebble) automaton that visits 
all nodes and halts. Note the 
torus (one head two pebble 
guide) and the maze (two 
heads). Only small adaptations 
to either the logical or 
automaton framework are 
necessary. 



from trees to graphs
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nested pebbles to logic 
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walking the torus
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graphs with a guide
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searching with many heads
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finally: work to do …

5�4

�4


)�4? 
@�4? 
@�4? 
@�4? 
@0000 ;
) ;
) ;
) ;
)

 
)

�4?(��
@�4?(��
@�4?(��
@�4?(��
@0000;
);
);
);
)

2340
��

�4?
@

����

����

����

�(�	���"���	,���%�� ��	��"���'

 ;
) ⊂⊂⊂⊂ ;
)�⊂⊂⊂⊂ 
��

�4? 
@ ⊂⊂⊂⊂ �4?(��
@ ⊂⊂⊂⊂ �4?
@�⊂⊂⊂⊂ 234
(�&&���%��"�"�%�

��(�����(�&&���� ��"�	,���������+

����"	����	

�

�
�

�
�



finally: work to do …
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finally: work to do …

&�������C �����",����&�����"���

Boja czyk, Samuelides, Schwentick, Segoufin
ICALP’06 and next talk …



thank you …

thank you …
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