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Preface

This is the fourth installment in the Discrete Applied Mathematics series on com-
putational molecular biology, which is devoted to combinatorial and algorithmic tech-
niques in computational molecular biology. This series publishes novel research results
on the mathematical and algorithmic foundations of the inherently discrete aspects of
computational biology. The previous volumes in the series were Volume 71, issue 1–3,
December 1996, Volume 88, issues 1–3, November 1998, and Volume 104, issues 1–3,
August 2000.
The current issue contains papers demonstrating the variety and richness of compu-

tational problems motivated by molecular biology. The application areas within biology
that give rise to the problems studied in these papers include solid molecular modeling,
sequence comparison, phylogeny, evolution, mapping, DNA chips, protein folding and
2D gel technology. The mathematical techniques used are algorithmics, combinatorics,
optimization, probability, graph theory, complexity and applied mathematics. Below is
a brief description of each paper.
In “Dynamic maintenance and visualization of molecular surfaces”, Bajaj, Pascucci,

Shamir, Holt and Netravali study the problems of computing and updating the boundary
representation of a molecular surface. Using non-uniform rational B-splines, they show
how to e7ciently compute the representation and how to gain speed in dynamic updates
at the expense of accuracy.
Veeramachaneni, Berman and Miller, in their paper “Aligning two fragmented se-

quences”, study the problem of sequence comparison when each of the sequences is
fragmented into several contigs whose order and orientation are unknown. This problem
arises in analysis of “un9nished” DNA sequences. They show that optimal alignment
is hard in this context, but provide a polynomial approximation algorithm.
In “Algorithm for statistical alignment of two sequences derived from a Poisson

sequence length distribution”, Miklos provides an algorithm for computing the joint
probability of two sequences evolved in a non-reversible way from a Poisson sequence
length distribution.
Multiple sequence alignment is one of the fundamental challenges in computational

biology. In “Weighted sequence graphs: Boosting iterated dynamic programming using
locally suboptimal solutions”, Schwikowski and Vingron contribute to this 9eld by de-
veloping a framework for iterated dynamic programming and applying to it benchmark
alignment problems.
Sequencing by hybridization and universal DNA chips have ignited the imagina-

tion of theorists for over a decade, and have been a source of combinatorial and
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algorithmic problems. In “Recognizing DNA graphs is di7cult”, Pendavingh, Schuur-
man and Woeginger study the complexity of graphs motivated by SBH. In particular,
they show that recognizing DNA graphs is NP-hard.
Denis and Gascuel, in “On the consistency of the minimum evolution principle

of phylogenetic inference”, study a fundamental statistical question in phylogeny. To
address the minimum evolution problem, they use a model that combines properties
of ordinary and weighted least squares criteria and show that the minimum evolution
principle is statistically consistent within this model.
In “Point matching under non-uniform distortions”, Akutsu, Kanaya, Ohyama and

Fujiyama address a pattern matching problem that is related to two dimensional gel
images analysis. They show that the problem is NP-hard in general, but provide an
e7cient solution for a special case and a practical heuristic.
In “Point placement on the line by distance data”, Damaschke studies a problem

motivated by DNA mapping. The question is how to determine the placement of points
on the line based on adaptive queries on their pairwise distances. The author proves
upper and lower bounds on the number of necessary queries. He also provides an
algorithm for generating all linear layouts given all pairwise distances of edges of a
chordal graph.
Two papers deal with protein folding problems on lattices. In “The algorithmics of

folding proteins on lattices”, Chandru, Datta Sharma and Anil Kumar survey the recent
developments in the analysis of the problem, detailing both hardness and approximation
results. In “Approximate protein folding in the HP side chain model on extended cubic
lattices”, Heun studies the problem on a cubic lattice which is extended by diagonals
in the plane. He provides two polynomial approximation algorithms that guarantee
approximation ratios of 59/70 and 37/42, respectively.
The vision of the “marriage” between mathematics and biology, which was also

behind the idea of starting this series more than six years ago, is becoming a reality.
In the “post-genome era” it is almost unthinkable that the biology of the future can be
done without using computers for data handling and for sophisticated analysis. Biology
continues to be a wonderful source of computational problems and challenges to the
theorist and the practitioner in computer science and mathematics. In return, the theory
developed on those problems leads to practical tools that advance the biological and
medical research.
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