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1. Consider the disjoint set union algorithm using path compression but naïve union. Prove that, for arbitrary 
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 this algorithm can spend 
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time to complete a sequence of 
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 intermixed unite and find operations on n initial singleton sets. Hint: Consider the effects of a path compression on a tree consisting of a root with one child, itself the root of a binomial tree.

2. In light of Problem 1, the 
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amortized bound for union by rank with path compression does not hold for naïve union with path compression. Explain where the proof of the 
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bound given in class (class notes, class lecture, CLRS pp. 509-517) breaks down when applied to naïve union with path compression.

3. Prove an upper bound of 
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for the time to complete a sequence of 
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intermixed unite and find operations on 
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initial singleton sets using naïve union and path compression, thereby proving that the lower bound in Problem 1 is tight to within a constant factor for 
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 Hint: consider as a potential function the one used to analyze splay trees for the unit weight case; namely, the potential of a nodex is the log of its number of descendants, and the total potential is the sum of the node potentials.
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