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Problem 1 30 points

Recall the “move-to-root” heuristic in binary search trees: when accessing an element,
this heuristic repeatedly rotates the edge between that element and its parent until the
accessed element becomes the root.

Give an example where the amortized access time for this heuristic in a tree with n
vertices is ω(log n). For full marks, amortized costs should be Ω(n).

Problem 2 30 points

Splay trees have the static optimality property. Suppose that we construct a splay tree
on elements x1 < · · · < xn, and that each element xi is accessed ai > 0 times. Suppose∑

i ai = N . Then, static optimality says that the cost to access all of these elements is
at most

O(N +
∑

i

ai log(N/ai)). (1)

Prove that treaps do not satisfy the static optimality property: there exists some ac-
cess sequence to a treap which uses asymptotically strictly more than (1) operations in
expectation.
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