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1.Nonlinear dispersive equations: high freguency waves, averagin

and ground states

FfiE]:  2013-05-13 2:00pm-3:00pm
Hi S A 601
#4& A Vadim Zharnitsky

Department of Mathematics and Coordinated Sciences Laboratory, University of
Illinois at Urbana-Champaign

MERE:

Nonlinear dispersive equations, such as NLS and KdV, model nonlinear interaction of
oscillating Fourier harmonics. If oscillations are strong or nonlinearity is weak, averaging
effects can lead to new phenomena. I will describe two such phenomena: creation of
ground states and emergence of nearly linear dynamics.

2.Maximal states of alternating links with applications
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Let G be a plane graph. Let D(G) be the alternating link diagram corresponding to
the positive G via the medial construction. Denote by s max (G) the number of state circles
of a maximal state of D(G) , i.e. a state of D(G) with maximal number of state circles. In
this paper, we first prove that the difference between s max and max{s A ,s B } can be
arbitrarily large, where s A and s B are the numbers of state circles of states with all A
-splits and all B -splits of D(G) , respectively. Then we show that if Gis a 3 -edge connected
even plane graph, then s max (G)=s A (G)=f(G) , the number of faces of G . This result will
include the result by S. Y. Liu and H. P. Zhang as a special case. As applications, we obtain
genera of a family of special alternating unoriented links, which include partial pretzel links
and Jaeger ' s links.

3.An improvement on the Gilbert—Varshamov bound for permutation

codes

fffEl: 2013-05-11  11:00 - 12:00
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MEHE:

Permutation codes have been shown to be useful in power line communications,
block ciphers, and multilevel flash memory models. Construction of such codes is
extremely difficult. In fact, the only general lower bound known is the Gilbert—Varshamov
type bound. In this talk, I will present our improvement of the Gilbert—Varshamov bound
for permutation codes and introduce the permutation codes under Chebyshev measure.

4.0n matching coverings and cycle coverings
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A perfect matching covering of a graph G is a set of perfect matchings of G such that
every edge of G is contained in at least one member of it. Berge conjectured that every
bridgeless cubic graph admits a perfect matching covering of order at most five (we call
such a collection of perfect matchings a Berge covering of G ). The family of bridgeless
cubic graphs with a Berge covering of order four has some stronger graph properties. In
this paper, we discover an equivalent relation between 5 -even subgraph double cover
conjecture and a revised version of Berge Conjecture. A cubic graph G is called a Kotzig
graph if G has a 3 -edge-coloring such that each pair of colors form a hamiltonian circuit
(introduced by H?ggkvist and Markstr?m, JCTB 2006). In this paper, we prove that if there
is a vertex w of a cubic graph GsuchthatG?>w =~~~ =~~~ 7~ , the graph obtained from
G?w by suppressing all degree two vertices, is a Kotzig graph, then G has a Berge covering.
The result also partially supports a conjecture of H?ggkvist (H?ggkvist conjectured that the
Berge-Fulkerson conjecture holds for every hypohamiltonian graph).

5.Matrix-free direct solvers
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Large sparse linear systems arise frequently in scientific computing and engineering
simulations. Both direct solvers and iterative ones have their advantages and
disadvantages. Direct solvers are robust and are suitable for multiple right-hand sides.
However, they are often expensive for sparse problems due to fill-in. Moreover, direct
solvers usually require the matrix to be explicitly available. We propose a series of
matrix-free direct solvers, which have two significant advantages: 1. For many types of
dense and sparse problems, we only need matrix-vector products (just like in iterative
solvers) to construct a direct factorization. The ideas include adaptive randomization, new
multi-layer nested dissection, etc. For many problems, it typically require only about
O(log”d n) matrix-vector products to reconstruct the matrix, where d is a small integer
(e.g., d = 2 for 2D and 3 for 3D discretized problems); 2. We compress dense fill-in into
data-sparse approximations so as to achieve nearly O(n) complexity for various types of
problems, especially those arising from the discretization of certain types PDEs and integral
equations. Various tree structured algorithms are designed or used.

6. K= 20 $i—Why HU could be a cradle for breeding Nobel
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