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Preface

The 27th International Computing and Combinatorics Conference (COCOON 2021)
was held during October 24–26, 2021. COCOON 2021 provided an excellent venue for
researchers working in the area of algorithms, theory of computation, computational
complexity, and combinatorics related to computing. The technical program of the
conference included 56 regular papers selected by the Program Committee from 131
full submissions received in response to the call for papers. All the papers were peer
reviewed by at least three (3.10 on average) Program Committee members or external
reviewers. Papers of high quality will be invited to special issues of Algorithmica,
Theoretical Computer Science (TCS), the Journal of Combinatorial Optimization
(JOCO), and the International Journal of Computer Mathematics: Computer Systems
Theory (IJCM:CST), respectively.

The conference also included four invited presentations, delivered by Ding-Zhu Du
(University of Texas at Dallas), Takeshi Tokuyama (Kwansei Gakuin University), Ralf
Klasing (CNRS andUniversity of Bordeaux), andTonyQ.S.Quek (SingaporeUniversity
of Technology and Design). Abstracts of their talks are included in this volume. We
thank everyone who made this meeting possible: the authors for submitting papers,
the Program Committee members, and external reviewers for volunteering their time
to review conference papers. We thank Springer for publishing the proceedings in the
Lecture Notes in Computer Science series. We would also like to extend special thanks
to the other chairs and the conference Organizing Committee for their work in making
COCOON 2021 a successful event.

September 2021 Chi-Yeh Chen
Wing-Kai Hon
Ling-Ju Hung
Chia-Wei Lee
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Abstracts of Invited Talks



Coupon Allocation in Social Market: Robust and Machine
Learning

Ding-Zhu Du

University of Texas at Dallas, USA

Abstract. In this talk, we consider the coupon allocation problem in
marketing. It has been reported that 40% of consumers will share an
email offer with their friend and 28% of consumers will share deals via
social media platforms. What does this mean for a business? Essentially
discounts should not just be treated as short term solutions to attract
individual customer, instead, allocating coupon to a small fraction of
users (called seed users) may trigger a large cascade in a social market.
This motivates us to study the influence maximization coupon allocation
problem: given a social network and budget, we need to decide to which
initial set users should offer the coupon, and howmuch should the coupon
be worth. Our goal is to maximize the number of customers who finally
adopt the target product. The talk is based on recent research paper of
Jianxiong Guo et al.



Discrepancy Theory in Combinatorics, Geometry
and Computation

Takeshi Tokuyama

Kwansei Gakuin University, Japan

Abstract.Discrepancy theory investigates uniformity, and appears in sev-
eral aspects ofmathematics and computer science. Consider a range space
consisting of a set of n pointsP in the unit square [0, 1]×[0, 1] (in general,
d-dimensional unit cube) and a family R of subregions in the square. For
a region R ∈ R with area Area(R), let D(P, R) = |n Area (R) − |P ∩ R||.
If P is ideally uniformly distributed, D(P, R) should be small for each
R, and we define D(P, {∈ R}) = supR∈RD(P, R). The geometric dis-
crepancy of n points with respect to R is D(n, R) = infP,|P|=nD(P, R),
which gives the limit of uniformity of point distribution with respect to
R. A classical result is that D(n, R) = �logn if R is the set of all axis-
parallel rectangular regions. There are some other related discrepancies
defined on hypergraphs. In this talk, discrepancy theory and its applica-
tions including recent results on consistent digital curved rays will be
discussed.



Learning Graphs with Topology Properties

Tony Q. S. Quek

Singapore University of Technology and Design, Singapore

Abstract. Graphs are mathematical tools, consisting of nodes (vertices)
and links (edges), used in various fields to represent, process, visualize,
and analyze structured data. Inmany cases, datasets consist of an unstruc-
tured list of samples, and the underlying graph topology (representing the
structural relations between samples) is unknown. It is thus desirable to
learn the graph from data. Typically, graph learning is an ill-posed prob-
lem since multiple solutions may exist associating a graph with the data.
In this talk, we show how constraints can be imposed directly on the
learned graphs so as to enforce certain topology properties that can best
fit the data. Specifically, inspired by a specific application domain (e.g.,
community detection), we develop a graph learning method that learns a
graph with overlapping community structure. Our method encompasses
and leverages the community structure information, along with attributes
such as sparsity and signal smoothness to capture the intrinsic relation-
ships between data entities, such that the estimated graph can optimally fit
the data. Furthermore,we extend tomore complex datasetswith heteroge-
neous graph signals. In summary, our methods can incorporate topology
properties in graph learning, which makes it possible to capture com-
plex and non-typical behavior of graph signals that cannot be explicitly
handled just by observed data.



Bamboo Garden Trimming Problem
(Perpetual Maintenance of Machines with Different Urgency

Requirements)

Ralf Klasing

CNRS and University of Bordeaux, France

Abstract.A garden G is populated by n ≥ 1 bamboos b1, b2, ..., bn with
the respective daily growth rates h1 ≥ h2 ≥ · · · ≥ hn. It is assumed that
the initial heights of bamboos are zero. The robotic gardener maintain-
ing the garden regularly attends bamboos and trims them to height zero
according to some schedule. The Bamboo Garden Trimming Problem
(BGT) is to design a perpetual schedule of cuts to maintain the eleva-
tion of the bamboo garden as low as possible. The bamboo garden is a
metaphor for a collection of machines which have to be serviced, with
different frequencies, by a robot which can service only one machine
at a time. The objective is to design a perpetual schedule of servicing
which minimizes the maximum (weighted) waiting time for servicing.
We consider two variants of BGT. In discrete BGT the robot trims only
one bamboo at the end of each day. In continuous BGT the bamboos can
be cut at any time, however, the robot needs time to move from one bam-
boo to the next. For discrete BGT, we show a simple 4-approximation
algorithm and, by exploiting relationship between BGT and the classi-
cal Pinwheel Scheduling Problem, we derive a 2-approximation for the
general case and a tighter approximation when the growth rates are bal-
anced. For continuous BGT,we propose approximation algorithmswhich
achieve approximation ratios O(log(h1/hn)) and O(logn).
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