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Talk 1: Explicit Constructions of NMDS Self-dual Codes

Dongchun Han

Biography

Dongchun Han received the B.S. and M.S. degrees from Sichuan University, Chengdu, China, in 2009,
2012 and the Ph.D. degree from Nankai University, Tianjin, China, in 2015, both in mathematics. He
is currently an associate professor of Southwest Jiaotong University. His research interests include
combinatorics, number theory and coding theory.

Abstract

Near maximum distance separable (NMDS) codes are important in finite geometry and coding
theory. Self-dual codes are closely related to combinatorics, lattice theory, and have important
application in cryptography. In this talk, we construct a class of g-ary linear codes and prove that
they are either MDS or NMDS which depends on certain zero-sum condition. In the NMDS case,
we provide an effective approach to construct NMDS self-dual codes which largely extend known
parameters of such codes.
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Talk 2: Bounds and Constructions of Quantum Locally Recoverable
Codes From Quantum CSS Codes

Gaojun Luo

Biography

Gaojun Luo received the Ph.D. degree in mathematics from Nanjing University of Aeronautics and
Astronautics, Nanjing, China, in 2019. From Feb 2021 to Mar 2024, he was a Research Fellow with
the Division of Mathematical Sciences, School of Physical and Mathematical Sciences, Nanyang
Technological University, Singapore.

He is currently a Faculty Member with the School of Mathematics, Nanjing University of Aeronautics
and Astronautics. His research interests include sequences, quantum information theory and coding
theory. He is on the editorial board of Computational and Applied Mathematics.

Abstract

Classical locally recoverable codes (LRCs) have become indispensable in distributed storage systems.
They provide efficient recovery in terms of localized errors. Quantum LRCs have very recently
been introduced for their potential application in quantum data storage. In this paper, we use
classical LRCs to investigate quantum LRCs. We prove that the parameters of quantum LRCs are
bounded by their classical counterparts. We deduce bounds on the parameters of quantum LRCs
from bounds on the parameters of the classical ones. We establish a characterization of optimal
pure quantum LRCs based on classical codes with specific properties. Using well-crafted classical
LRCs as ingredients in the construction of quantum CSS codes, we offer the first construction of
several families of optimal pure quantum LRCs.
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Talk 3: Large Sets of Quasi-Complementary Sequences From
Polynomials over Finite Fields and Gaussian Sums

Ziling Heng

@.

Biography

Ziling Heng received the B.Sc. degree in mathematics from Henan Normal University, Xinxiang,
China, in 2012, and the Ph.D. degree in mathematics from Nanjing University of Aeronautics and
Astronautics, Nanjing, China, in 2017. From July 2017 to July 2018, he was a Post-Doctoral Fellow
with The Hong Kong University of Science and Technology, Hong Kong, China. He is currently a
Professor with the School of Science, Chang’an University, Xi’an, China. His research interests
include coding theory and sequences and he has published more than 55 papers in these fields.

Abstract

Perfect complementary sequence sets (PCSSs) are widely used in multi-carrier code-division
multiple-access (MC-CDMA) communication systems. However, the set size of a PCSS is upper
bounded by the number of row sequences of each two-dimensional matrix in the PCSS. Then
quasi-complementary sequence sets (QCSSs) were proposed to support more users in MC-CDMA
communications. For practical applications, it is desirable to construct an (M, K, N, ¥,,.x)-QCSS
with M as large as possible and ¢,,,., as small as possible, where M is the number of matrices with
K rows and N columns in the set and ¥, denotes its periodic tolerance. Nevertheless, there
exists a tradeoff among these parameters. Constructing QCSSs achieving or nearly achieving the
known correlation lower bound has been an interesting research topic. Up to now, only a few
constructions of asymptotically optimal or near-optimal periodic QCSSs have been reported in
the literature. In this talk, we first propose three new constructions of periodic QCSSs with large
set sizes, low periodic tolerances and small alphabet size p from some polynomials over finite
fields. These QCSSs are asymptotically optimal or near-optimal with respect to the correlation
lower bound. Then we present a generic construction of periodic QCSSs containing the three con-
structions as special cases. Besides, we also give a construction of asymptotically optimal periodic
QCSSs from multiplicative and additive characters of finite fields. Their periodic tolerances are
determined by Gaussian sums. Each family of the constructed QCSSs in this talk has set size ©(K?)
or O(K?) for some flock size K. To the best of our knowledge, only a small amount of known
families of periodic QCSSs with set size ©(K?) have been constructed and most of other known
periodic QCSSs have set sizes much smaller than 6([(2). Our new constructed periodic QCSSs
with set size ©(K?) have better parameters than some known QCSSs in the literature. They have
larger set sizes or lower periodic tolerances. The periodic QCSSs with set size ©(K?) constructed
by us have the largest set size among all known families of asymptotically optimal or near-optimal
periodic QCSSs.
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