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Exercise 1 (Number of maximal intervals) (3 pts)

Prove the following statement:

The number of maximal intervals grows in general as a quadratic function of the length of the sequence.

Exercise 2 (INT is commuting (Didier et al., 2007)) (5 pts)

The rank intervals for a given string are commuting, i.e., if INT [k] and INT [k ′] are two rank intervals,
then INT [k] ∩ INT [k ′] ∈ {∅, INT [k], INT [k ′]}. More precisely, if INT [k] ∩ INT [k ′] ̸= ∅ we have:

1. INT [k] ⊆ INT [k ′] if and only if RANK [S [k]] ≤ RANK [S [k ′]];

2. INT [k] ⊇ INT [k ′] if and only if RANK [S [k]] ≥ RANK [S [k ′]];

3. INT [k] = INT [k ′] if and only if RANK [S [k]] = RANK [S [k ′]].

Prove one of the assertions.

Exercise 3 (Range Minimum Queries) (7 pts)

Have a look at the following paper to answer the questions below:

Bender, M. A., and Farach-Colton, M. The LCA problem revisited. Proceedings of CPM, 1776 (Chapter
9), 88–94, 2000.

1. What is the LCA problem?

2. What is the RMQ problem?

3. What is the ±1RMQ problem?

4. Which problem is reduced to which, and what are the known or induced time complexities for
preprocessing and query each?

5. What is the relation to the rank distance in Didier’s algorithm?
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