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ABSTRACT

We present new search trees with worst-case O(1) update time and O(logn) search
time, storing n elements in linear space, in the Pointer Machine (PM) model of compu-
tation. In addition, these trees can easily support finger searches in time O(logd) and
update operations in worst-case O(log* n) time. The parameter d represents the num-
ber of elements (distance) between the search element and an element pointed to by
a pointer termed finger. Our data structure is based on a previous result by Fleischer
that exhibits the same asymptotic time and space complexities for simple search trees.
We improve on this result by handling deletions in an explicit way without using the
standard trick of global rebuilding. This is the first search tree that combines worst-
case update times with a local rebalancing scheme without using global rebuilding to
tackle deletions. In addition, insight is acquired from the construction of these trees as
to why deletions are considered more difficult than insertions in the (a,b)-trees setting.
Finally, we hope that these techniques may lead to a simpler version of the constant
update finger search tree presented recently by Brodal et al. [5].

Keywords: Balanced trees, update operations, data structures, complexity

1. Introduction

The balanced search tree is one of the most common data structures used in algorithms.
They constitute an elegant solution to the elementary dictionary problem, in which
one needs to maintain a dynamic set of elements under the operations of insertion
and deletion so that the search for a particular element is carried out efficiently.
In general, known balanced search trees like AVL-trees [1], red-black trees [20] and
(a,b)-trees [13] support search and update operations in O(logn) time when storing n
elements. In the Pointer Machine (PM) [2, 19] model of computation the time for the
search procedure cannot be reduced since the lower bound of Q(nlogn) for sorting
n elements would be violated. Since update operations are preceded by a search
operation, their time complexity is also Q(logn). However, in the bibliography there
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