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AVL tree



Problem

? Bad tree ? Good tree





? AVL tree — only 4 operations:
? Small left rotation

? Small right rotation

? Big left rotation

? Big right rotation













Red-black tree





? Each node is either red or black.

? The root is black. This rule is sometimes omitted. Since the 
root can always be changed from red to black, but not 
necessarily vice versa, this rule has little effect on analysis.

? All leaves (NULL) are black.

? If a node is red, then both its children are black.

? Every path from a given node to any of its descendant NULL 
nodes goes through the same number of black nodes.



? Insert



? Case 1



? Case 2



? Case 3



? Case 4



? Case 5



Heavy-light decomposition



W(v) / 2 <= W(c)




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22

