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A forest of 8 trees
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The forest after the union of trees with 4 and 5



The forest after the union of trees with roots 6 and 7



1-9

The forest after the union of trees with roots 4 and 6
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The forest formed by union-by-size, with the size encoded as 
negative numbers
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Worst-case tree for N=16
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The forest formed by union-by-height, with the height 
encoded as negative numbers
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Path compression resulting from a find(14) on the tree
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Minimum spanning tree
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Kruskal’s algorithm
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The nearest common ancestor (NCA) for each request in the pair sequence
• NCA(x, y) is A
• NCA(x(u, z) is C
• NCA(x(w, x) is A
• NCA(x(z, w) is B
• NCA(x(w, y) is y
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anchors

anchors

Before we return from D in post-order traversal, this is how the 
disjoint sets look like. Anchors (A, B, C, D) are nodes in stack. 
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After we return from D in post-order traversal, we union(C, D) and 
we can answer NCA(D, x) for all x that has been visited, such as 
NCA(D, p) and NCA(D, q) but not NCA(D, r)


