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Exercise 3.1

Design an external-memory linked list data structure for which we can perform an insertion and a
deletion in O(1) IOs and a search in O(N/B) IOs.

Exercise 3.2

a) We are given two (2,4)-trees T’ and T" storing some distinct natural numbers, and a natural
number z which is larger than all numbers in 7’ and smaller than all numbers in T". We want
to construct a (2, 4)-tree for z and the numbers in 7" and T". (This operation is called the join.)
Design an algorithm to perform the join in O(1 + |h’ — h"”|) time where A’ and h" are the heights
of T' and T" respectively.

b) We are given a (2,4)-tree T storing n distinct natural numbers, and a number z in T. We want
to construct two (2,4)-trees T' consisting of all numbers in T smaller than z and 7" consisting of
all numbers in T larger than z. (This operation is called the split, and it is a kind of “converse”
of a join.) Design an algorithm to perform the split in O(logn) time. (Hint: Consider a path in
T from the root to z. This path breaks the numbers smaller than z in T into some trees. Then
apply the join operations.)

Exercise 3.3

We would like to perform a finger search in an external B-tree; Namely given a leaf v of the B-tree,
search for another leaf w by utilizing the closeness of v and w. By extending B-trees, design a data
structure and an algorithm to do this task with O(logg Q) IOs. Here, Q is the number of leaves between
v and w.



