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two classic characterizations
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our STACS paper
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our STACS paper
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background

� ������������
���������������
���������������
���������������
���
�����������
��� ��"
�������!����!������������!�'

� -����
�����������.
�����
�-����
�����������.
�����
�-����
�����������.
�����
�-����
�����������.
�����
�
����������
��������$�#����

� ������ ��
����
������� ��
����
������� ��
����
������� ��
����
�
���"������
���������(�
)
��*
�����!��
����!���&�!�'



bottom-up tree automata

/� /�

∨∨∨∨

/∧∧∧∧

∨∨∨∨

∨∨∨∨�

∧∧∧∧

�/

∨∨∨∨

/∨∨∨∨

∧∧∧∧

,,,,

,,,,

,,,,

,,,,

0000

,,,,

,,,,

,,,,

,,,,

,,,,

,,,,

,,,,0000

0000 0000

0000

,,,,

∧∧∧∧
0000

00000000

∧∧∧∧
0000

0000,,,,

∧∧∧∧
0000

,,,,0000

∧∧∧∧
,,,,

,,,,,,,,

∨∨∨∨
0000

00000000

∨∨∨∨
,,,,

0000,,,,

∨∨∨∨
,,,,

,,,,0000

∨∨∨∨
,,,,

,,,,,,,,
�/
0000,,,,

123



walking along the tree
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tree walking automaton
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single head on trees
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Doner; Thatcher & Wright
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‘branching structure’ of even length
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‘branching structure’ of even length
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adding nested pebbles
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‘branching structure’ of even length

��

�����

�

���#�
�

�

�
��)"�/8�
)�������;#

���������))�



single head on trees
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����/>$ + �</8$

main result
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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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from trees to graphs

,

4

4

7

7

, , ,

, , ,

, , ,

, , ,

4 4 4 4

4 4 4 4

4 4 4 4

����!��
���

�
����"���G����



nested pebbles to logic 
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walking the torus
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graphs with a guide
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mazes



mazes
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searching with many heads
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finally: work to do …
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work to do …
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thank you …

thank you …
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