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Contributed Talks (Z8F4%1) 1: Aug 20, 2:55PM-5:00PM 1
Abstracts

Invited Talk (2%74<%1) 1: Aug 20, 11:30AM-12:30PM

Competition graph and its variants
Suh-Ryung Kim (ZAZ)

Seoul National University

Given a digraph D = (V, A), the competition graph G = C(D) of D has the same vertex set and
has an edge zy if for some vertex u € V, the arcs (z,u) and (y,u) are in D. Competition graphs
arose in connection with an application in ecology and also have applications in coding, radio
transmission, and modelling of complex economic systems, and there has been a vast literature of
competition graphs. There have also been introduced a variety of generalizations of the notion of
competition graph, including the common enemy graph (sometimes called the resource graph), the
competition-common enemy graph (sometimes called the competition-resource graph), the niche
graph, the p-competition graph, and m-step competition graph.

In this talk, we survey recent results on competition graph and its variants.

Invited Talk (2374) 2: Aug 20, 1:30PM-2:30PM

Combinatorial geometry and geometric transversals
Andreas Holmsen

KAIST

In this talk | will survey some of the different directions in which the classical theorem of Helly
on intersections of convex sets has been generalized and applied. This includes such topics as
centerpoint theorems and weak-epsilon nets for convex sets, colorful Helly theorems, and higher-

dimensional transversals.
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Contributed Talks (J8F4%1) 1: Aug 20, 2:55PM-5:00PM

Classification of regular embeddings of a cartesian power of a graph
Young Soo Kwon (F#94)

Yeungnam University

A map is a 2-cell embedding of a graph into a closed surface and a regular map or a regular
embeddings of a graph is a highly symmetric map like five Platonic solids. A map is not merely
a topological object. It is also a sequence of permutations, which provides a relation to group
theory, and a ramified covering of the Riemann sphere, which gives a relation to Riemann surface.
Furthermore, it can be realized by a complex algebraic curve called Belyi function.

In this talk, we deal with regular embeddings of a cartesian power of a graph. Recently, we
realized that a regular embedding of a catesian power of G¢ of a graph G is related to regular
embeddings of G and Q4. As a bi-product, we classify regular embeddings of Hamming graphs
H(d,n) and C2¢ with odd n. In this talk, we briefly introduce recent results related to regular

embeddings of a cartesian power of a graph.

Blobs, blocks and other cyclic elements
Jacobus H. Koolen
(joint work with A. Dress, K. T. Huber, V. Moulton and A. Spillner)
POSTECH

Recently, there has been a great deal of interest in decomposing phylogenetic networks (into
blobs) and optimal realisations of metrics (into blocks). Intriguingly, these decompositions are all
closely related to a canonical way to decompose tight-spans which, in turn, provides an example
of a general way to decompose topological spaces (into cyclic elements) that was introduced by G.
T. Whyburn in the 1920’s. In this talk, we shall explore these interrelationships and present some
new results that lead to, for example, a new algorithm for computing the blocks of an optimal

realisation.
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A characterization of Taylor graphs
Jongyook Park (255
(joint work with Jacobus H. Koolen)

POSTECH

Distance-regular graphs were introduced by Biggs in the late 1960’s, as a combinatorial gen-
eralization of distance-transitive graphs. In 1973, Delsarte introduced metric association schemes
for the study of codes and later it was discovered that these two notions are equivalent.

In this talk we study distance-regular graphs of diameter at least three. We will give some
characterizations for the Taylor graphs among distance-regular graph with diameter at least three.

This is work in progress.

Fiver Games on Toruses
Boram Park (Ef2Zh

Seoul National University

We locate ajaz n-dice in an a; by ag rectangular array, and glue the lower and upper together
and also the left and right edges. Then we have a; a2 n-dice on a torus. We denote by D((a, a2),n)
the set of toruses on each of which a;as n-dice are located described as above. We roll all of the
n-dice located in a $; by (2 subarray of a torus in D((ay, az2),n) so that we increase the number
on each top face of them by 1. We call this action a “(3, 32)-rolling procedure”. Then we may
ask “Given a torus in D((a1,as2),n), is it possible to have 0 appear on the top face of each of
ajay n-dice on the torus by repeatedly applying (51, B2)-rolling procedures?” In this paper, we
characterize the toruses in D((a1, az2),n) for which the answer is yes. We also study Fiver games

on circles.

On calculations of the number of lonesum matrices
Joon Yop Lee (%))
POSTECH

A binary matrix is called lonesum if it can be uniquely reconstructed from its row and column

sums. For example
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For ternary matrices we can define similar things. In this talk, we will calculate the number of n x k

binary and ternary lonesum matrices.

Invited Talk (2%74<%1) 3: Aug 20, 5:30PM—-6:30PM

Some open problems on critical graphs
Tommy Jensen

Kyungpook National University

A graph G is called critical (respectively vertex-critical) if every proper subgraph (respectively
induced subgraph) is vertex colorable with fewer colors than G itself. We survey the progress on

some classical problems on critical graphs, posed by Gabriel Dirac, Paul Erdos, among others.

Invited Talk (274%1) 4: Aug 21, 9:00AM-10:00AM

Complete description of early giant components in random graph G(n, p)
Jeong-Han Kim (7J%gh

NIMS

In this talk, we will completely describe the structures of giant components in random graphs
G(n,p) withn=/3 < pn—1 < n~'/%. The description can be made using random 3-regular graphs
and Galton-Watson Poisson branching processes. The proof, which uses the Poisson cloning model

and interesting computation arguments, will be sketched too.

Contributed Talks (Z8F4%) 2: Aug 21, 10:25AM-12:30PM

Transitive-Closure Spanner of Directed Graphs
Kyomin Jung (3 251)
(joint work with Arnab Bhattacharyya, Elena Grigorescu, Sofya Raskhodnikova and David
Woodruff)
KAIST

Given a directed graph G = (V, E) and an integer k > 1, a k-transitive-closure-spanner (k-TC-
spanner) of G is a directed graph H = (V, Ey) that has (1) the same transitive-closure as G and (2)
diameter at most k. These spanners were studied implicitly in access control, property testing, and
data structures, and properties of these spanners have been rediscovered over the span of 20 years.

We bring these areas under the unifying framework of TC-spanners.
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In this talk, | will present our work on the approximability of the size of the sparsest k-TC-spanner
for a given digraph. First, I'll present two efficient deterministic algorithms that find k-TC-spanners
of size approximating the optimum. The first algorithm gives an O(n'~'/*)-approximation for k>2,
and the second algorithm gives an O(n/k?)-approximation.

Then I'll present the inapproximability of sparsest k-TC-spanners. For k=2, we show that it
is O(logn) unless P = NP. For constant k > 2, we prove that it is hard to approximate within
298" for any e > 0, unless NP C DTIM E(nP°Y'°8™). Our proof uses an involved application of
generalized butterfly and broom graphs, as well as noise-resilient transformations of hard problems,
which may be of independent interest.

This work appeared in SODA 2009.

Geometric Distance-Regular Graphs with Smallest Eigenvalue —3
Sejeong Bang (A1)

Pusan National University

A geometric distance-regular graph is the point graph of a linear space in which the set of lines
are a set of Delsarte cliques. Geometric strongly regular graphs were introduced by R.C.Bose ([1]),
and C.Godsil ([2]) generalized it to distance-regular graphs.

Definition: ([2]) A distance-regular graph I' with valency k > 3, diameter D > 2 and smallest
eigenvalue 6p is called geometric if there exists a set of cliques C satisfying the following:

(i) Each edge lies in exactly one clique in C;
(i) Each clique in C has size 1 — %.
Examples of geometric distance-regular graphs are the Hamming graphs (and more general the

regular 2D-gons), the Johnson graphs, the Grassmann graphs and the bilinear forms graphs.

In this talk, we classify geometric distance-regular graphs with smallest eigenvalue —3 and in-

tersection number ¢y > 2.

References
[1] R. C. Bose, Strongly regular graphs, partial geometries and partially balanced designs, Pacific J. Math. 13 389-419,
1963.
[2] C. D. Godsil, Geometric distance-regular covers, New Zealand J. Math. 22 31-38, 1993.
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Graphs with many 41 or 4-1/2 eigenvalues
Ebrahim Ghorbani
Sharif University of Technology, Tehran & POSTECH

A pseudo (v, k, \)-design is a pair (X,B) where X is a v-set and B = {By,...,B,_1} is a
collection of k-subsets (blocks) of X such that each two distinct B;, B; intersect in A elements; and
0 < A <k <wv—1. We use the notion of pseudo designs to characterize graphs of order n whose
spectrum contains either +1 or ++/2 with multiplicity (n — 2)/2 or (n — 3)/2. It turns out that the
subdivision of the star K7 i is determined by its spectrum if k ¢ {¢* —1 | ¢ e N} U{¢> — ¢ | £ € N}.
Meanwhile, partial results confirming a conjecture of O. Marrero on characterization of pseudo

(v, k, A)-designs are obtained.

On spherical dual width
Sho Suda
POSTECH

Brouwer, Godsil, Koolen and Martin defined and studied width and dual width of the subset in
polynomial association schemes. In the view of Q-polynomial association schemes, dual width is
a important parameter and they give a sufficient condition that the subset having good property,
which is called dual narrow, is to be a Q-polynomial subscheme of an original association scheme.
In this talk, we consider an analogue of dual width on sphere and give a sufficient condition that

the spherical code having good property is to be a Q-polynomial association scheme.

The Rank of Skew-Symmetric Random Matrices Over Finite Fields
Joonkyung Lee (°]&7)
(joint work with Sang-il Oum)

KAIST

Let a,, be the probability an 2n x 2n random skew-symmetric matrix over the finite field GF'(q)
is nonsingular, in which each entry is chosen uniformly at random from GF(q). Carlitz (1954)
proved that a,, converges to (1—¢~1)(1 —¢3)(1—¢~%)--- as n goes to infinity. This theorem has
several consequences; for instance, a random graph with an even number of vertices would have
an odd number of perfect matchings with the probability converging to about 42%. We present
two additional proofs for the above theorem. One proof is based on combinatorial arguments,
and the other proof is based on Markov chains and its stationary distributions. Our new method

provides further nontrivial generalizations.
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Invited Talk (2%74<%1) 5: Aug 21, 1:30PM-2:30PM

Counting derangements with ascents and descents in given positions
Seunghyun Seo (M5¢)
(joint work with Dongsu Kim)

Kangwon National University

A derangement is a permutation without any fixed points. There are several generalizations of
derangements in the literature. Eriksen, Freij and Wastlund recently have studied derangements
with descents in given positions and ask what can be said for derangements with ascents, instead
of descents, in given positions. This presentation deals with derangements which have ascents in

predetermined positions. Moreover, we can prescribe the positions of ascents and descents.

Contributed Talks (Z4%F4%1) 3: Aug 21, 2:55PM-5:00PM

Symmetry and super-symmetry distribution for partitions
Heesung Shin (413/g)
(joint work with Jiang Zeng)

Université Lyon 1

Given a partition X and a cell v in its Ferrers diagram, we define the arm, leg, coarm, coleg,
hook and rim hook of v in A. It is known that the two statistics “hook length” and “part length” are
equidistributied and symmetric over all partitions of n. We construct an involution ¢ exchanging
“hook length” and “part length” of all partitions of n, which yields two statistics are symmetric for
all partitions of n. For nonnegative integers «, o', 8 and ' satisfying a+a’ = 8+, this involution
© makes a new bijection changing arm length « to o’ and leg length § to 5’ over all partitions of

n. It follows bijectively that arm length and leg length are super-symmetric.

Finite type invariants and n-equivalence of graphs
Myeong-Ju Jeong (=)
Korea Science Academy
Gussarov introduced n-equivalence of knots and showed that any pair of n-equivalent knots have

the same value for all finite type invariants of degree less than n. Since we may get many finite

type invariants from quantum invariants of knots, quantum invariants are used to verify whether
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two given knots are n-equivalent or not. We extend the n-equivalence to graphs and give necessary

conditions for two graphs are n-equivalent or not by using finite type invariants of graphs.

m-pseudo involutions
Hana Kim (ZgH-})

Sungkyunkwan University

Let Q,,, = diag(1l,w,w?,...) where w = cos(Qk':zl)Tr + isin(%j;f)7r (k =0,1,...,m—1)isa
root of 2™ = —1. If A=1 = Q,,AQ;! for an invertible complex matrix A then we call A the m-

pseudo involution. In this paper, we characterize all m-pseudo involutions in the Riordan group

and m-pseudo involutions related to the commutators are explored.

Bi-resolving graph homomorphisms and application to symbolic dynamics
Uijin Jung (42J21)
(joint work with In-je Lee)

KAIST

The theory of resolving graph homomorphisms intertwines graph theory and symbolic dynamics.
We show that given two graphs G and H, there is a bi-resolving (resp. bi-covering) graph homo-
morphism from G to H if and only if there is a subamalgamation matrix S such that Ag.S < SAy
and STAG < AgST (resp. AgS = SAy and STAg = A ST), where Ag and Ay are the adjacency
matrices of G and H, respectively. We investigate the bi-covering extensions of bi-resolving ho-
momorphisms and give several sufficient conditions for a bi-resolving homomorphism to have a
bi-covering extension with an irreducible domain. Using these results, we present the extension

property in symbolic dynamics.

Regular matrices and their preservers over semirings
Seok-Zun Song (A1)

Jeju National University

Let S be a semiring. An m X n matrix A over a semiring S is called regular if there is an
n X m matrix G over S such that AGA = A. We study the problem of characterizing those
linear operators T' on the matrices over a semiring such that 7'(X) is regular if and only if X is.
Complete characterizations are obtained for many semirings including: the nonnegative reals, the

nonnegative integers and the fuzzy scalars.
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Invited Talk (2%74<%1) 6: Aug 21, 5:30PM—-6:30PM

Reflexive graphs admitting semilattice polymorphisms — a characterisation

generalising chordal graphs
Mark Siggers
(joint work with Pavol Hell)

Kyungpook National University

Recent advances tell us that weak near unanimity (WNU) polymorphisms have an important
relationship to the CSP Dichotomoy Conjecture. In the test case of reflexive graphs, we look the
particular WNU polymorphisms known as semi-lattice (SL) polymorphisms- these have the conve-
nient property that they can easily be represented graphically. We look at a hierarchy of restrictions
on SL polymophisms that arises naturally as a byproduct of their graphical representation. When
we consider the classes of graphs that admit these restricted SL polymorphisms, we find that they

coincide with such well known graph classes as ‘interval” and ‘chordal’.
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epssilon@postech.ac.kr

Jeong-Ok Choi (2/%%)
Trinity College
Jeong.Choi@trincoll.edu

Meesoon Ha (510|4)
KAIST

msha@kaist.ac.kr

Sang-Eon Han (3HJ%1)
Chonbuk National University

sehan@chonbuk.ac.kr

Ji-Sun Huh (&2 |A1)e
Yonsei University

hyunyjia@yonsei.ac.kr
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KAIST campus map

E6-1: Dept. of Mathematical Sciences.
Workshop: Room E6-1.
E5: Dining Hall (Breakfast/Lunch/Dinner),
2nd floor.
E9: Main Library, Coffee Shop, Internet
Cafe, Bookstore
WS5: International Village (Guest house for

some participants)

Daedeok Innopolis
Guest House

Main Entrance

Bus Stop

W2: DDDN Pizza, KAIST shop, Woori
Bank, Travel Agency (Train tickets), Din-
ing Hall

N12: Burger King, Snack bars (KAIST TH2]
), Post Office

Taxi: 042-524-9333(XtUEEHA]) 042-672—
5858 (KTX ZEA)

ASARC Office: 042-350-8111

Department Office: 042-350-2702~4

Bus from Daedeok Innopolis Guest House (EfHELAHAESER A) to KAIST: Bus No. 121 (EHECHEEY) (3km)
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