Balanced Trees

Symbol Table Review

Symbol fable: key-walue pair abstraction.
« Lrsert a vakue with specified key.

- Search for value given key.

- Delete value with given key.

Splay trees Rondomized BST.
. 3_’4 N = log N time per op (unkess you get ridiculoushky unbucky]).
) _ g . Store subfree count in each rode.

Red-Dlock frees - Benerate randem numbers for each insert/delete ap.

B-trees
This lkecture.
« Splay frees.
« 2-3-4 frees.

Reference Chaptar 13, Algeeithrs in Tava, 3 Edition ReberT Sedgewick
- Red-black trees.
- B-frees.
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Splay Trees Splay Trees
Splay trees = self-odjusting BST. Splay.

- Tree autematically rearganizes itself affer each op.

- After inserfing x or searching for x. rotate x up to root using
dauble rotatiors.

- Tree remains "balanced” without explicitly storing any balance
irformatian.

Amartized guarartee: any sequerce of M ops takes QM log M) fime.
. Height of tree can be ML
« Individual op can take lineer fime.

- Check two links abave current node.
W - Z1G-ZAG: if ariemtotions differ, same as root insertion
« ZI5-ZI6- if oriemtations match, do top rotation first.

ZIG-ZAG




Splay.

Splay Trees

« Check twa links above current node.

Splay Trees

Splay.
- Check two links above current node.

« £16-FAG: If omentations differ, same as root incertion - Z1E-FAG: IT arientations differ, same as root insertion.
w . Z15-7Z15: if orientations match, do top rotation first. - ZI&6-ZIG: if oriemtations match, do top rotation first.
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Splay Example Splay Example
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