N ERBE AL | HERF R

School of Mathematical Sciences,East China Normal University

AREUHHTS

ENEML: ERITERFHFR PR
HMESTRENASEHESALRE
2026 &£ 3 A 13 H — 2026 &£ 3 A 15 H



2026 F RIS RAFHSMUTITS

2026 4 3 H 13 H — 2026 4£ 3 A 15 H, Eif

HE AN iz % S ST LR A I E S0 57, TR AL BB TS5 S Bn B H] o
WS TR A, Rl e S AN TREE. B REHE 5 5 R R I 58 )Rl
AW RO o DS b R A A TR s AT S Jg 5 R SCR 2 — 25 gl
HEREA . 187 R RRPURSFANTT M AR R SRR, % SUBA Hiri A
HARNRK RS, RMARABEAR A 2GR T 2026 4F 3 H 13 HE 15 HAE LRI
2026 HEARIPIERFHG AP AR 27

AR 22 B A0 [ ARG & R A3 . H AR AT R — KPR

LRGeS, WO QTR A . FATER B BT R A R 2, &
A BRERE N AR 2 VUEGOCR iR O AR RIS 22 (950 ) SR !

SIETE: 2026 4E 3 H 13 H -2026 453 H 15 H
SV AN E I TR B 102 i )T
SWHRAZREEME: BRI

SWAHAZRESER (RERHFFHRF): AR MR B IRAGL. HER. B
Bl X%

SWERAN: HEDR (qjye@math.ecnu.edu.cn)



HiZZ=HE

3 A 13 H
13:00-18:00 MBS SHEERE ( LETRITERZEXE 39 F 1 5)
18:00-20:00 BE (Ma: ERZHEE)
3 A 14 H
KW R ERIFEXFRITREEFE 102 RET
e | BEA HH EER
9:00-9:10 FERX: ERITERFRKIBHRAR AR K S KITHIEHEF
9:10-9:50 A Appr.oximationl algorithr.ns for solving the family ]
prize-collecting traveling salesman problem
9:50-10:20 BRIERE
10:20-11:00 | BEHTE When does .additimflal information .lead to longer travel time W
in multi-origin destination networks?
Strategyproof multi-resource allocation for cloud computing
11:00-11:40 | B under divisible and indivisible task models B
12:00-13:00 FE (R ERMEAZRTREERT)
14:30-15:10 | FRALHE Altru.ism, colle'ctivi'sm fmd egalitarianism: QH a variety of A
prosocial behaviors in binary networked public goods games
15:10-15:50 | #icsr Interlacing polynon.lial r‘nethod for CUR matrix ey
approximation problem
15:50-16:10 ZER
16:10-16:50 | H-HA Online trading — secretary vs prophet kB
16:50-17:40 | HAGUALBIHTREASH (S5F, XIE, ERZ%E, ERs, UEl) | K |
18:00-20:00 BE (s ERZHEBERE)
3 A 15 H
8:30-11:30 BHNEE LR
11:30-13:00 FE (s EEREHEBERE)




MREHE

Approximation algorithms for solving the family prize-collecting

traveling salesman problem

$E: In this talk, we propose the family prize-collecting traveling salesman problem (the
FPcTSP), which is a further generalization of the prize-collecting traveling salesman prob-
lem (the PcTSP). Concretely, given a complete undirected graph G = (V, E;w, f, p;r) with
aroot 7 € V and a vertex-set partition V = {r}wV,WwVo - WV, where w: E — R is a
weight function that satisfies the triangle inequality, f : {V4, Va,...,V;} — Z* is an admissi-
ble function that satisfies f(V;) < |V;| for each i = 1,2,...,¢, and p: {V},Va,...,Vi} = Ry
is a penalty function, we are asked to find a cycle C, starting and ending at the same
root 7, such that, for each cluster V; (i = 1,2,...,t), this cycle C visits either f(V;)
vertices in V;, or no vertex in V;, but it only incurs a penalty p(V;), the objective is
to minimize the total weight of C' plus the summation of penalties for clusters skipped
by C, d.e., min{} .o w(e) + > .y nc—pP(Vi)}. Especially, when p(V;) = +oo for each
i=1,2,...,t, the FPcTSP becomes the family traveling salesman problem (the FTSP),
and when f(V;) =1 foreach i =1, 2, ..., ¢, the FPcTSP becomes the group prize-collecting
traveling salesman problem (the GPc¢TSP). In addition, we consider a variation of the
FPcTSP, which is referred as to the restricted family prize-collecting traveling salesman
problem (the RFPcTSP), i.e., we only add the constraint that this cycle C' must consecu-
tively visit f(V;) vertices within V; for each i = 1,2, ..., ¢t. Especially, when p(V;) = +o0 for
eachi=1,2,...,t, the RFPcTSP becomes the restricted family traveling salesman problem
(the RFTSP).

3a+5
2

rithm to solve the FPcTSP in polynomial time, where a = max{|V;|— f(V;) | i = 1,2,...,t}.

We obtain the following five main results. (1) We design a -approximation algo-
(2) We provide a (22 +1)-approximation algorithm to solve the GPcTSP in polynomial time,
where f = max{|V;| | i = 1,2,...,t}, which improves the previous approximation ratio of

(2 — =15)B for an instance with its maximal cluster having a sufficiently large size. (3) We

present a 2%t-approximation algorithm to solve the FTSP in polynomial time. (4) We
give a (37 + 2)-approximation algorithm to solve the RFPcTSP in polynomial time, where
v = max{B(B —1),26}. (5) We give an O(log® nloglog n logt)-approximation algorithm to

solve the RFTSP in polynomial time.
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Altruism, Collectivism and Egalitarianism: On a Variety of Prosocial

Behaviors in Binary Networked Public Goods Games
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#Z: Binary Networked public goods (BNPG) game consists of a network G= (V, E) with
n players residing as nodes in a network and making a YES/NO decision to invest a public
project. Examples of such public projects include face mask wearing during a pandemic,
crime reporting and vaccination, etc. Most of the conventional modes of BNPG games
solely posit egoism as the motivation of players: they only care about their own benefits.
However, a series of real-world examples show that people have a wide range of prosocial
behaviors in making decisions. To address this property, we introduce a novel extension of
BNPG games to account for three kinds of prosocial motivations: altruism, collectivism,
and egalitarianism. We revise utility functions to reflect different prosocial motivations with
respect to the welfare of others, mediated by a prosocial graph.

We develop computational complexity results to decide the exisence of pure strategy
Nash equilibrium in these models, for cases where the prosocial graph is a tree, a clique or a
general network. We further discuss the Prosocial Network Modification (PNM) problem, in
which a principal can change the network structure within a budget constraint, to induce a
given strategy profile with respect to an equilibrium. For all three types of PNM problems,

we completely characterize their corresponding computational complexity results.
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When does additional information lead to longer travel time in

multi-origin destination networks?

JE R
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#E: The Informational Braess’ Paradox (IBP) illustrates a counterintuitive scenario
where revelation of additional roadway segments to some self-interested travelers leads to
increased travel times for these individuals. IBP extends the original Braess’ paradox by
relaxing the assumption that all travelers have identical and complete information about
the network. In this talk, we study the conditions under which IBP does not occur in
networks with non-atomic selfish travelers and multiple origin-destination pairs. Our results
completely characterize the network topologies immune to IBP, thus resolving an open

question proposed by Acemoglu et al.
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Strategyproof multi-resource allocation for cloud computing under

divisible and indivisible task models
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HE: We study multi-resource allocation with Leontief utilities in cloud computing. The
canonical mechanism, Dominant Resource Fairness (DRF), satisfies sharing incentive (SI),
envy-freeness (EF), strategyproofness (SP), and Pareto optimality (PO), but can be highly
inefficient under the classical utilitarian approximation ratio; indeed, under this benchmark,
no mechanism satisfying these properties can achieve a better worst-case guarantee. This
limitation motivates the recently introduced fair-ratio benchmark, which compares a mech-
anism only against optimal allocations satisfying SI and EF. Within this benchmark, we
introduce a unified parametric mechanism design framework that captures previous mecha-
nisms as special cases. By tuning the parameters to the instance structure, we obtain new
mechanisms that preserve SI, EF, SP, and PO and improve the best previously known
asymptotic fair-ratio from % to % We also initiate the study of fair-ratio guarantees for
indivisible tasks. Since SI, EF, SP, and PO cannot be achieved simultaneously in this
setting, we focus on SI, EF1, and SP, and propose a DRF-style mechanism with constant
fair-ratio 6. In contrast, we show that several natural extensions of efficient mechanisms
designed for divisible tasks fail to remain strategyproof in the indivisible setting. Joint work

with Yunpeng Lou.
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Interlacing Polynomial Method for CUR Matrix Approximation
Problem
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E. Given a target matrix, the CUR matrix approximation problem seeks a low-rank
approximation of the target matrix formed by selecting a subset of its columns and rows,
with the goal of minimizing the spectral norm of the residual matrix. Using the interlacing
polynomials method, we derive a sharper spectral-norm error bound than many existing
results. We further present a deterministic polynomial-time algorithm for CUR matrix ap-
proximation problem under certain matrix conditions. A key technical contribution in this
work is an extension of the classical interlacing polynomials framework to handle polyno-
mials of different degrees. Finally, we apply the proposed framework to a generalized CUR
approximation setting, where the columns and rows are allowed to be selected from arbi-

trary given matrices. This provides a more flexible framework for matrix approximation.
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Online trading — secretary vs prophet
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#E: In this talk, we study an online trading model featuring the decision making of
the intermediary who interacts with both sellers and buyers. Each seller has one item,
and each buyer demands one. Each agent (seller or buyer) possesses a valuation for the
homogeneous item. The agents arrive sequentially in a uniformly random order to meet
the intermediary and reveal their values as prices upon their arrivals. The intermediary
must make an irrevocable trading decision (either buying from a seller or selling to a buyer)
immediately after learning the agent’s price, before the next agent’s arrival.

We examine two versions of this online trading problem. The first is a secretary-
like version, which seeks to maximize the social welfare of all agents generated by the
trading, without prior knowledge of the price distributions. The second is a prophet version,
which, assuming the intermediary knows the i.i.d. price distributions of the agents, aims
to maximize the trader’s gain-from-trade. For these two versions of the problem, we design

algorithms and analyze their competitive ratios.
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