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from the Chinese Academy of Sciences and Ph.D. in 1985 from

the University of California at Santa Barbara. His research

areas include optimization theory and mathematical foundation
of computer science. As a researcher in mathematics and theoretical computer
science, he has held positions with MSRI (Berkeley), MIT, Chinese Academy of
Sciences, Princeton University, University of Minnesota, and NSF of USA; he is
now a professor at the University of Texas at Dallas. He has spent leaves of absence
at various institutions, such as Korea University, City University of Hong Kong,
and Xi’ an Jiaotong University. He has published over 260 journal papers and 10
books and has served on editorial boards of 15 international journals. He was
granted the Natural Science Prize (First Class) of the Chinese Academy of Sciences
in 1992, the National Natural Science Prize (Second Class) of China in 1993, and

the CSTS award of INFORMS in 1998.

ﬁ%ﬁﬁ: New Solution for Golovin—Krause Conjecture

*ﬁ%ﬁ% In the study of adaptive optimization, adaptive submodularity plays
an important role. Just as in the nonadaptive case, it is closely related to the
performance of the greedy algorithm. In 2011, Golovin and Krause discovered that
the influence maximization in a social network with myopic feedback model is not
adaptive submodular. Despite this, they conjectured that the greedy algorithm
still has a good performance; this conjecture was proved in 2019 by Peng and Chen.
In this lecture I shall present a newly published solution, which relies heavily
on a surprising connection between adaptivity and nonadaptivity on social

influence maximization.
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REFRRA : Synthesizing (Differential) Invariants by Reduction Non—Convex
Programming to SDP

ﬁ%ﬁﬁ% Invariant Generation plays a central role in the verification

of programs and hybrid systems. As the constraint solving techniques
advance rapidly 1in recent years, particularly optimization—based
constraint solving, optimization based invariant generation becomes more
and more promising and has been successfully applied to verification of
programs and hybrid systems. However, how to deal with non-convex
programming derived from invariant generation is still challenging. In this
talk, I report our recent work on efficient invariant generation by

reduction non—convex programming to SDP.
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SRR LR 2016 AR TEEAY. fhghhy S
SRR L R T IE 5. TR e S B e T B HLR 2

5ATEEIEE. KRR AAS AN, IO, WL it
A4 MR B0 AR R AT U TG FIA & (JACH. SICOMP.

ATJ. STOC. FOCS. SODA. EC. WINE. AAAT. TJCAT %) .

WEFRRR: A0/ 4S5 % 10 5 BE HIFA #5148

WREHEE : A PR AR A T4 I 8 AT 43 #1555 (chores) FRIAML,
I o3BG o) ) — Se R R E S A PR R S AR T . AT A i )
TR (Envy—free) 5%t (proportional) A FMfE, FEZGX A
NTYEATREA G — R FIFA 5, W BF1. EFX. PROP1. PROPX, DA SR &£ 1% 2
YRR GO Bk, FAVEK 3t — BN G im0 — L R v, Wi
BB (weighted agents) WiE. W &EkfiME (subsidy) WS, 4rZiLJLAE
FEIZ )RR F I — Se E AR
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NABEY: BRSBTS RBIEGE FRgdl) , 25T 2012 4EF1 2017 4E7E3
R 2B XA BB AR A 20 A Rl S 7E G % S BORE T (EPFL)
SHSE R T =R, 2 RERNEIR T E LI E TAEMAE, 2022 4F 12
HIMAF R RZEHLR . AR R KB EE . ML 5P
g, RSCREZRA R T HIS TR [ bRl (STOC/FOCS/SODA/ICALP) AT A
T& REE Prex il (ICML/NeurIPS/ICLR/IJCAID .

ﬂﬁf%*ﬁﬁﬂ: On optimal coreset construction for Euclidean clustering

ﬁ%ﬁﬁ% This talk will explore our recent advancements in the

construction of small-sized coresets for the Fuclidean $(k, z) §-clustering
problem. Despite notable progress, there remains a significant gap between
the existing upper and lower bounds of coreset sizes. Our findings present
a new lower bound of $\Omega(k \varepsilon {-z-2})$ for Euclidean
$(k, z) $—clustering, which refutes the previous conjecture of $\Omega (k
\varepsilon {-2})$. Our approach utilizes a novel construction strategy
characterized by pronounced intra—cluster correlations. This research has

been recognized and published in the proceedings of STOC 2024.
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WEFFRE: Weakly approximating Knapsack in Subquadratic time

ﬁ%ﬂﬁ; In Knapsack problem, given a capacity t and a set of items with

profits and weights, one is asked to find a subset of items with the maximum
total profit subject to that the total weight is at most t. Let OPT be the
total profit achieved by the optimal solution. Traditional approximation
asks for a solution with total profit at least OPT/(1 + ¢) and total weight
at most t, while another type of approximation asks for a solution with total
profit at least OPT and total weight at most (1+ €)t. The latter is often

known as resource augmentation. Both types of approximation can be done
. 1 . . . L . . .
in O(n+ (;)2) time, and this running time is almost tight since the (min,
. . . . ~ 1 .
+)—convolution conjecture rules out a running time of O(n + (z)z—a) time

for any constant 6 > 0. An important open question in this line of research
is the following. If we ask for a solution with total profit at least

OPT/(1+e) and total weight at most (1+ &)t, can we obtain a running time

of O(n+ (%)2_5) for some constant
6> 0? We answer this open question affirmatively by proposing an 5(n+

(%)7/4)—time algorithm. This is based on a recent work joint with Lin Chen,

Jiayi Lian, and Guochuan Zhang.
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/l\kﬁﬁ Yixin Tao is an assistant professor at ITCS, Shanghai University of

Finance and Economics. Before joining SUFE, he was a postdoctoral researcher in
LSE, mentored/hosted by Prof. Ldszl16 Végh. He received his Ph.D. from NYU in 2020,
advised by Prof. Richard Cole. He is interested in Algorithmic Game Theory and

Optimization, including market equilibrium, fair division, and dynamics.

ﬁ%ﬁ%ﬂ: Approximate Market Equilibria

ﬁ%h‘éﬁ% We explore the relationship between two popular concepts on allocating

divisible items: competitive equilibrium (CE) and allocations with maximum Nash
welfare, that is, allocations where the weighted geometric mean of the utilities
is maximal. When agents have homogeneous concave utility functions, these two
concepts coincide: the classical Eisenberg—Gale convex program that maximizes
Nash welfare over feasible allocations yields a competitive equilibrium. However,
these two concepts diverge for non—homogeneous utilities. From a computational
perspective, maximizing Nash welfare amounts to solving a convex program for any
concave utility functions, computing CE becomes PPAD-hard already for separable
piecewise linear concave (SPLC) utilities.

We introduce the concept of Gale—substitute utility functions, an analogue of the
weak gross substitutes (WGS) property for the so—called Gale demand system. For
Gale—substitutes utilities, we show that any allocation maximizing Nash welfare
provides an approximate—CE with surprisingly strong guarantees, where every agent
gets at least half the maximum utility they can get at any CE, and is approximately
envy—free. Gale—-substitutes include examples of utilities where computing CE is
PPAD hard: in particular, all separable concave utilities, and the previously
studied non—-separable class of Leontief—free utilities. We introduce a broad new
class of utility functions called generalized network utilities based on the
generalized flow model; this class includes SPLC and Leontief—free utilities. We
show that all such utilities are Gale—substitutes.

Conversely, although some agents may get much higher utility at a Nash welfare
maximizing allocation than at a CE, we show a price of anarchy type result: for
general concave utilities, every CE achieves at least (1/e) (1/e) > 0.69 fraction

of the maximm Nash welfare, and this factor is tight.



Y/ 2024 CCFRERRUENRFSRES

VFiE8

MABIAY: PR RS AL S TR 507, 1k S0, TN
HHASAFBE LR FERBT T, F Mathematical Programming. SICOMP. SODA,
HFHEMAMEERE RIS T]/ S ERERLZRFARR L. BEREE B ARE
LHEMBFHE QSN TiH.

ﬁ%ﬁ%ﬂ: On the Group—Constrained Matroid Problems

WEWTE: et $6$ be a (additive) group and $M$ a matroid on groundset

$E$. There is a label function $\ell:E\to G$ that assigns a label to all
elements. We aim to decide if there is a base with label sum $0$, the identity
in $G$. Such bases are called zero bases.

A special case would be the identification of a spanning tree with even
weight. We demonstrate that this problem is Fixed Parameter Tractable (FPT)
with respect to $/G|$, under the assumption of Schri jver—Seymour Conjecture.
The conjecture is already proven for instances where
$G=\mathbb{Z} {p"k}$ and $|G|=pq$ where $p$ and $q$ are primes. We show
under the conjecture, any base is close to a zero base in terms of hamming
distance. For the optimization version, similar results hold for small
groups and strongly base orderable matroids. This is joint work with Siyue

Liu.
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/l\A%ﬁ: Jie Xue is an Assistant Professor at New York University Shanghai.

Prior to joining NYU Shanghai, he was a postdoctoral scholar at UCSB. He
obtained his Ph.D. degree in Computer Science with a minor in Mathematics
at the University of Minnesota, Twin Cities. His research interests include
Computational Geometry, Algorithms & Data Structures, Graph Theory,
Parameterized Complexity, etc. The main focus of his research is to design
efficient algorithms and data structures for solving geometric problems

and graph problems.

REFRE - An O(nlogn)-Time Approximation Scheme for Geometric
Many—-to—Many Matching

jﬁ%ﬁﬁg Geometric matching is an important topic in computational

geometry and has been extensively studied over decades. In this talk, we
shall discuss the geometric many—to—many matching problem, where we are
given a set of n colored points in a Euclidean space and the goal is to
compute a set of edges between pairs of points with different colors such
that (i) each point is incident to at least one edge and (ii) the total
length of the edges is minimized. We shall sketch an O(nlogn)-time
approximation scheme for the problem, which works in any fixed dimension

and under any Lp—norm.
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PMAEIY: dbmekzstlt, ST E B EE . L R RRT 57 b B
R 1), R SRR A 28 R Transformer [RIBRE ). - HAMRITE
NeurIPS. ICLR. ICML = RHL&8%  EPral ERE 10 RFEIL, ZRIBCANIE
FULAR S, HA Wk AR M8 3053k TCLR 2023 75 8 03 DA K ICLR 2024 7% Hy
WIS . GRS E . bRt TS kA L dE RS FS H R

WERRR: EFEA: WP E WM RIE T BAEL

WEME: i AEEAFERES (expressive power) [{JEMHZMLE (GNN)
B2 ST — A0 . B BT 9 0k, GNN 2 3% A 7 B VE 4 3 2
Weisfeiler-Lehman (WL) JEIRGEMIHEAT . SRTT, X0k B B VA7 70 B S FO
JRBRPE: TR MRS . TR, ELTEE AR A R s B R (9 g B T4
MIIRE D) o AURIRAS 3Rt — R IORESE, RE0S 52 BT 90 B 22 o 2 P 26 3 e
HTUM ER T R . Bk, BAVEIIAN R AR IR, KA
AR, TRAT GNN B /R R X BT RE . ARk RE
PO T b e R HL ST AR TR e BV S B LR R GNN AR ik
RE 12550, T ELS I A B T BEAR BRI GNN RS 77, 10 Tt $. i st Y
HEARENEI GNN HEATHTIL, AIREHES T IR ERD (invariant) FILA
(equivariant) WEIHHIFIZARIERES, ST RE. G—HRMRRIL. XL
R RFE AT TR T AR, S T AR TIOR3, Ik
T BT R A
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