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Efficient Optimization Algorithms for Large Scale Data Analysis
WM (R EREERD

Abstract: In this talk, two classes of problems in large scale data analysis and their
optimization algorithms will be discussed. The first class focuses on composite
convex program problems, where I introduce algorithms including a regularized
semi-smooth Newton method, a stochastic semi-smooth Newton method and a
parallel subspace correction method. The second class is on optimization with
orthogonality constraints, particularly on parallelizable approaches for linear
eigenvalue problems and nonlinear eigenvalue problems, and quasi-Newton type
methods.

Numerical results of applications, e.g., electronic structure calculations,
$1_1$-regularized logistic regression problems, Lasso problems and Hartree-Fock

total energy minimization problems, will be highlighted.

Locally Repairable Codes for Big Data Storage
BARE (HHITTEREE)

Abstract: In recent years, the rapidly increasing amounts of data created and
processed through the internet resulted in distributed storage systems employing
erasure coding based schemes. Among these schemes, several classes of codes were
introduced to balance the tradeoff between fault- tolerance and system reliability,
among which locally repairable codes (L- RCs) play an important role. Furthermore,
in order to provide maximal data recovery for correlated failures with efficient
encoding and decod- ing, as a generalization of LRCs, maximally recoverable codes
came up. Most known constructions are over large fields with sizes close to the code
length, which lead to the systems being computationally expensive. Hence, codes over
small sized fields are of interest in practice.

In this talk, we will focus on the constructions of locally repairable codes and
maximally repairable codes over small sized fields. We will pro- vide some new
constructions for binary optimal LRCs with disjoint repair groups, employing partial

spreads. We will also give a complete deter- mination for the existence of optimal (n,

4



k, r)-LRCs over the quaternary field. Finally, we will present the first polynomial
upper bound on the field size needed for achieving the maximal recoverability of
codes with topologies Tmxn(1, b, 0), using the Combinatorial Nullstellensatz and the
hypergraph independent set approaches.
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Some Conjectural Supercongruences and Related Topics
VR (R RUREE)

Abstract: Supercongruences modulo prime powers usually involve various
combinatorial sequences and combinatorial identities. In this talk we give a survey of
the speaker's various conjectures on supercongruences. We will mention the

motivations of those conjectural supercongruences as well as related known results.

Approximating Partial Set Cover and Generalizations
s GITTLIMYE K52
Abstract: Partial Set Cover (PSC) is a generalization of the well-studied Set Cover
problem (SC). In this talk, I shall present our resent research on PSC by exploring the
relationship between PSC and the maximum coverage problem, which results in a
$(1-1/e)\beta$-approximation algorithm for PSC, where $\beta$ is the integrality gap
for the natural set cover LP. Then I shall briefly mention its generalizations to various
coverage problems and their applications in a computational geometric problem and

facility location problem.



Turan Problems on Even Cycles

EIeE (i ZRKRE)
Abstract: TBA

Lagrangian Densities of Hypergraphs
PAnE G K%
Abstract: Given a positive integer $n$ and an $r$-uniform hypergraph $HS, the {\em
Tur\'an number} $ex (n, H)$ is the maximum number of edges in an $HS$-free
$r$-uniform hypergraph on $n$ vertices. The {\em Tur\'{a}n density} of $HS is
defined as $\pi(H)=\lim_{n\rightarrow\infty} {ex(n,H) \over {n \choose r } }.$ The
{\em Lagrangian density } of an $r$-uniform graph $H$ is $\pi {\lambda}(H)=\sup
\{r! \lambda(G): G\;is\;H\text{-}free\}$, where $\lambda(G)$ is the Lagrangian of
$GS§. The Lagrangian of a hypergraph has been a useful tool in hypergraph extremal
problems. Recently, Lagrangian densities of hypergraphs and Tur\'{a}n numbers of
their extensions have been studied actively.The Lagrangian density of an $r§-uniform
hypergraph $H$ is the same as the Tur\'{a}n density of the extension of $HS.
Therefore, these two densities of $HS$ equal if every pair of vertices of $H$ is
contained in an edge. For example, to determine the Lagrangian density of
$K 47{3}$ is equivalent to determine the Tur\'an density of $K 4/{3}$.For an
$r$-uniform graph $H$ on $t$ vertices, it is clear that $\pi {\lambda}(H)\ge
r\Nlambda{(K {t-1}"r)}$, where $K_{t-1}"r$ is the complete $r$-uniform graph on
$t-1$ vertices. We say that an S$r$-uniform hypergraph $H$ on $t§ vertices is
$\lambda$-perfect if $\pi {\lambda}(H)= r\lambda{(K {t-1}"r)}$. A result of
Motzkin and Straus implies that all graphs are $\lambda$-perfect. It is interesting to
explore what kind of hypergraphs are $\lambda$-perfect. We present some open

problems and recent results.

Polynomial Reduction and Super Congruences

RIREE (CREERE)

Abstract: Based on a reduction processing, we rewrite a hypergeometric term as the
6



sum of the difference of a hypergeometric term and a reduced hypergeometric term
(the reduced part, in short). We show that when the initial hypergeometric term has a
certain kind of symmetry, the reduced part contains only odd or even powers. As

applications, we derived two infinite families of super-congruences.

1- subdivisions, Fractional Chromatic Number and Hall Ratio
R (EH KT

Abstract: The Hall ratio of a graph $G$ is the maximum
$|V(H)|\alpha(H)$ over all subgraphs $H$ of $G§. Clearly, the Hall ratio of a
graph is a lower bound for the fractional chromatic number. It has been asked
whether conversely, the fractional chromatic number is upper bounded by a
function of the Hall ratio. We answer this question in negative, by showing two
results of independent interest regarding 1-subdivisions (the 1-subdivision of a
graph is obtained by subdividing each edge exactly once):

For every $c¢>08, every graph of sufficiently large average degree contains as

a subgraph the 1-subdivision of a graph of fractional chromatic number at least
$c$.

For every $d>08, there exists a graph $G$ of average degree at least $d$ such
that every graph whose 1-subdivision appears as a subgraph of $G$ has Hall ratio
at most 18.

This is joint work with Zdenek Dvorak and Patrice Ossona de Mendez.
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Stability and Applications of Quadrilaterals
A (PEREERAR K
Abstract: A seminal theorem of Furedi from 1980s states that for any integer $q\geq
15%, any $C_4$-free graph on $q"2+q+1$ vertices has at most $q(q+1)"2/2$ edges. It
is well-known that this bound is tight for infinitely many integers $q$, by polarity
graphs constructed from projective planes. In this talk, we will present a stability
result of Furedi's theorem. We show that for large even integers $q8$, if a $C_4$-free
graph $G$ on $q"2+q+1$ vertices has at least $q(q+1)"2/2-(1/2+0(1))q$ edges, then
there exists a polarity graph containing $G$ as a subgraph. Using this as a tool, we
prove that any $q"2+q+1$-vertex graph with $q(q+1)"2/2+1$ edges contains at least
$g-1$ $C 48's. This is sharp and answers a question of Erdos and Simonovits that

every $nS$-vertex graph with ex(n,C_4)+1 edges contains
8



$\sqrt{n}+o(\sqrt{n})$ many $C 4$'s for an infinite sequence of values. We will also
discuss another application of the stability about an improvement on the Turan

numbers of $C 48$. Joint work with Jialin He and Tianchi Yang.

The Point Regular Automorphism Groups of the Payne Derived
Quadrangle of $W(q)$
I CHrLRS)
Abstract: We completely determine the point regular automorphism groups of the
Payne derived quadrangle of the symplectic quadrangle $W(q)$, $q$ odd. As a
corollary, we show that the finite groups that act regularly on the points of a finite

generalized quadrangle can have unbounded nilpotency class. This is joint work with

Weicong Li.

Solving Heated Oil Pipelines Problems Via Mixed Integer Nonlinear

Programming Approach

BRI (R EREERD

Abstract: It is a crucial problem how to heat oil and save running cost for crude oil
transport. This paper strictly formulates such a heated oil pipelines problem as a
mixed integer nonlinear programming model. Nonconvex and convex continuous
relaxations of the model are proposed, which are proved to be equivalent under some
suitable conditions. Furthermore, we may provide a preprocessing procedure to
guarantee these conditions. Therefore, we are able to design a branch-and-bound
algorithm for solving the mixed integer nonlinear programming model to global
optimality. To make the branch-and-bound algorithm more efficient, an outer
approximation method is proposed as well as the technique of warm start is used. The
numerical experiments with a real heated oil pipelines problem show that our
algorithm achieves a better scheme and can save 6.83% running cost compared with
the practical scheme. This is a joint work with Muming Yang, Yakui Huang and Bo

Li.



Maximizing the Sum of a Generalized Rayleigh Quotient and a

Quadratic Form on the Unit Sphere
BB B KD

Abstract: We study the problem of maximizing the sum of a generalized Rayleigh
quotient and a quadratic form on the unit sphere (P). The computational complexity is
first analyzed. Then we reformulate (P) as a new univariate optimization problem
$(P_{\alpha})$. Though the objective function has no closed-form expression, with
the help of an extended S-lemma, the function value evaluation of $(P_ {\alpha})$ is
reduced to minimizing a nonsmooth univariate convex function and hence can be
efficiently solved by bisection search.

We propose a novel approach for overestimating the objective function of
$(P_{\alpha})$, which leads to a new efficient branch-and-bound algorithm for
solving $(P_{\alpha})$. We show that, with a high probability, the new algorithm
could find a global $ \epsilon$-approximation solution of $(P_{\alpha})$ in linear
time in terms of the number of nonzero elements of the input matrices. All tested
numerical results demonstrate that the new algorithm highly outperforms not only the
software BARON but also the recent global optimization algorithm based on
Lipschitz bounds.

Some Spectral Extremal Results for Hypergraphs
Wz CRENR )
Abstract: Let F be a graph. A hypergraph is called Berge F if it can be obtained by
replacing each edge in F by a hyperedge containing it. Given a family of graphs @, we
say that a hypergraph H is Berge ®-free if for every Fe®, H does not contain a Berge
F as a subhypergraph. In this talk, we investigate the connections between spectral
radius of the adjacency tensor and structural properties of a hypergraph. In particular,
a spectral version of Turdn-type result on linear k-uniform hypergraphs is obtained by
using spectral methods, including a tight result on Berge Cs-free linear 3-uniform

hypergraphs. This is the joint work with Y. Hou ang J.Cooper.
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Forcing Problems in Perfect Matchings of Graphs
FRANF- (MR
Abstract: For a graph G with a perfect matching M, the smallest size of a subset of M
contained in only one perfect matching M of G is the forcing number of M. In this
talk we present some recent progress on forcing number of a perfect matching of a
graph, including some background, mini-max results, minimum forcing numbers,

forcing spectrum, and forcing polynomial, and so on.

Some Results on Divisibility of Graphs
RN (BRUMTE R
Abstract: In this talk, we will present some results on 2-divisibility and perfect

divisibility of odd holes free graphs (joint work with Wei Dong and Jialei Song).

Tight Sublinear Convergence Rate of the Proximal Point Algorithm

MR (R K
Abstract : Tight sublinear convergence rate of the proximal point algorithm for
maximal monotone inclusion problems is established based on the squared fixed point
residual. By using the performance estimation framework, the tight sublinear
convergence rate problem is written as an infinite dimensional nonconvex
optimization problem, which is then equivalently reformulated as a finite dimensional
semidefinite programming (SDP) problem. By solving the SDP, exact sublinear rate is
computed numerically. Theoretically, by constructing a feasible solution to the dual
SDP, an upper bound is obtained for the tight sublinear rate, and, on the other hand, an
example in two dimensional space is constructed to provide a lower bound. The lower
bound matches exactly the upper bound obtained from the dual SDP, which also
coincides with the numerical rate computed. Hence, we have established the worst
case sublinear convergence rate, which is tight in terms of both the order and the
constants involved.

This is a joint work with Prof. Guoyong Gu from Nanjing University.
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Some New Results of Random Planar Honeycomb Lattice Model
5k AEZE (With H.Ren and J G Qiang) &[] K%~

Abstract: Stimulated by the widely existence of benzenoid hydrocarbons and the
produce of two-dimensional material graphene [7], we consider a particular random
planar honeycomb lattice model whose samples existed in the real would. The growth
procedure of the model is inspired by the growth of single walled graphene zigzag

nanotubes. The dimer problem of this model is solved by the approach of transfer
matrix. Therefore, the free energy per dimer is obtained. In this talk we determine the
extreme honeycomb lattice. Finally, we find that the Shannon entropy to generate the
random planar honeycomb lattice is linearly dependent on the free energy per dimer in

the random planar honeycomb lattice model.

Kazhdan-Lusztig Polynomials of Uniform Matroids
MiSLe (BT RE)
Abstract: The Kazhdan-Lusztig polynomial of a matroid was introduced by Elias,

Proudfoot and Wakefield, whose properties need to be further explored. In this talk we
will survey some recent progress on the real-rootedness conjecture of

Kazhdan-Lusztig polynomials of uniform matroids.

New Proof on Perfect Matching in 3-Hypergraphs
B (WEAE R
Abstract: K\"{u}hn, Osthus, and Treglown and, independently, Khan proved that if

$HS is a 3-uniform hypergraph on $n$ vertices with $n\in 3\Z$ sufficiently large and
minimum vertex degree $\delta 1(H)> {n\choose 2}-{2n/3\choose 2}$, then $H$ has

a perfect matching. In this talk, we will introduce a new proof.
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On Partitions of $K {2,3}$-free Graphs Under Degree Constraints
i CREMIRS)
Abstract: Suppose that $s$, $t$ are two positive integers, and $\mathscr{H}$ is a set
of graphs. Let $g(s,t; \mathscr{H})$ be the least integer $g$ such that any
$\mathscr{H}$-free graph with minimum degree at least $g$ can be partitioned into
two sets which induced subgraphs have minimum degree at least $s$ and $t$,
respectively. For a given graph $HS, we simply write $g(s,t; H)$ for $g(s.t;
\mathscr{H})$ when $\mathscr{H}=\{H\}$. In this paper, we show that if $s,t\geq2$,
then $g(s,t; K {2,3})\leq s+t$ and S$g(s,t; \{K {3},C {8}, K {2,3}\})\le s+t-18.
Moreover, if $\mathscr{H}$ is the set of graphs obtained by connecting a single
vertex to exact two vertices of $K {4}-e$, then $g(s,t; \mathscr{H})\le s+t$ on

$\mathscr{H}$-free graphs with at lest five vertices, which generalizes a result of Liu

and Xu (2017).
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