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Space lower bound: 2n +θ(logn) bits
Classical solutions support operations 1-13 in constant time using 2n+o(n) bits [1, 2, 3]

Operations g

1. findclose(P, x)

2. findopen(P, x)

3. enclose(P, x)

4. parent(x)

5. firstchild(x)

6. sibling(x)

7. depth(x)

8. desc(x)

9. pre_rank(x)

10. pre_select(i)

11. level_ancestor(x, d)

12. lca(x, y)

13. degree(x)

14. child(x, i)

15. child_rank(x)

16. level_next(x)

17. level_prev(x)

18. level_lmost(x, d)

19. level_rmost(x, d)

20. deepest_node(x)

21. height(x)

22. in_rank(x)

23. post_rank(x)

24. in_select(i)

25. post_select(i)

26. leaf_rank(x)

27. leaf_select(i)

28. lmost_leaf(x)

29. rmost_leaf(x)

30. last_child(x)

Labeled Trees g

• XBWT by Ferragina et al. [4]

– Consider k preceding labels along a path for any given label c.

• RL-XBWT by Prezza, 2001 [5]

– Consider outgoing lables for a path of k preceding labels.

Repetitive Subtrees

• DAG Compression

– Can be done on O(n) by Downey et al., 1980 [6] .

• Tree Grammar Compression by Lohrey and Maneth, 2006 [7]

– Finding the minimal tree grammar is NP-Hard [8]

Degree Repetition

• Tree Degree Entropy by Jansson et al., 2007. [9]
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• Fully Functional Succint Tree by Sadakane and Navarro [10].

• All operations in constant time. Useful for BP and DFUDS.

• Space usage: 2n +O(n/log cn) bits for c > 0.

k2-tree [11] g
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• T : 1111 1001 0100 0100 1001 1101 1000 1100 1100 1101 1000

• L: 0100 1100 1000 1000 1000 1000 1000 0100 1100 0100 1000

Example Minimal Dag
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Open Questions

• Can we combine succint representation with tree compression?

• Can we say how compressible a tree is, based on subtree repetitions in general trees?

• Is there a relation between repetitive data and repetitive subtrees?

• Can we do every operation in succint trees but in a compressed succint tree?
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