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Preface

This volume contains the refereed proceedings of the 24th International Conference
on Mathematical Optimization Theory and Operations Research (MOTOR 2025)!,
held during July 07-11, 2025, in Novosibirsk Scientific Centre, Russia. This year the
conference was held under the auspices of the International Mathematical Center in
Akademgorodok.

The MOTOR conference unites several prominent events focused on mathematical
programming, optimization, and operations research that have taken place in the Urals,
Siberia, and the Russian Far East over the years. Earlier conferences in the MOTOR
series were hosted in Omsk, Yekaterinburg, Irkutsk, and Petrozavodsk.

As per tradition, the main conference scope included, but was not limited to, math-
ematical programming, discrete optimization, computational complexity and approxi-
mation algorithms, metaheuristics and local search methods, game theory, optimization
in machine learning and data analysis, parallel computations to speed up the solution
of optimization problems, and applications in operations research and mathematical
economics.

In response to the call for papers, MOTOR 2025 received 163 submissions. Out of 72
full papers considered for review (91 abstracts and short communications were excluded
for formal reasons) only 27 papers were selected by the Program Committee (PC) for
publication in this volume. Each submission was single-blind reviewed by at least three
PC members or invited reviewers, experts in their fields, in order to supply detailed and
helpful comments and evaluation.

The conference featured eight invited lectures:

— Eduardo Uchoa, Universidade Federal Fluminense, Brazil
Optimizing with Column Generation

Yury Dorn, Al Institute, Moscow State University, Russia
Multi-armed bandits and applications: A survey

Konstantin Vorontsov, Moscow Institute of Physics and Technology, Russia
Optimization on unit simplices with applications to monotonic neural networks,
non-negative matrix factorization and probabilistic topic modeling

Saeid Alikhani, Yadz University, Iran
2-Restricted Optimal Pebbling Number

— Panos M. Pardalos, University of Florida, USA; HSE, Nizhny Novgorod, Russia)
Computational Approaches for Solving General Systems of Nonlinear Equations

1 http://math.nsc.ru/conference/motor/2025/.
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— Vassili Kolokoltsov, Moscow State University, Russia
Stochastic modelling for fighting with invasive insects and plants

— Guochuan Zhang, Zhejiang University, China
Interdiction: A bilevel combinatorial optimization problem

— Alexander Kostochka, University of Illinois Chicago, USA
Equitable coloring of graphs and its variations

and three Tutorial lectures:

— Igor Konnov, Kazan Federal University, Russia
Selection of Approaches for Multicriterial Optimization Problems

— Nikolai Zolotykh, Lobachevsky University of Nizhni Novgorod, Russia
How many vertices and faces can an integer linear programming polyhedron
have?

— Andrei Vesnin, Sobolev Institute of Mathematics, Russia
Spatial graphs, their invariants and applications

A special Round Table session for business applications was organized to improve
communication between the academic and industrial communities. Two main presenta-
tions were invited:

— Alexey Chernov, LLC «Quantum Algorithms and Optimization», Russia
QORETEX solver for MILP

— Zhang Dong, Operations Research and Mathematical Optimization Lab, Shenzhen,
China
Large Scale Optimization for Complex Delivery Systems

Traditionally, the MOTOR conference holds a competition aimed at solving industrial
problems presented in the form of challenges. Conference participants offer their creative
solutions to real industrial problems. At the closing session, the main results and the
winners of the competition are announced.

We thank the authors for their submissions, members of the Program Committee, and
all the external reviewers for their efforts in providing exhaustive reviews. We thank our
sponsors and partners: Mathematical Center in Akademgorodok (Novosibirsk), Novosi-
birsk State University, the Higher School of Economics (Nizhny Novgorod), and BIA
Technologies. We are grateful to the staff of Springer LNCS for their kind and helpful
support.

July 2025 Yury Kochetov
Michael Khachay

Anton Eremeev

Panos Pardalos



Organization

Program Committee Chairs

Yury Kochetov Sobolev Institute of Mathematics, Russia

Michael Khachay Krasovsky Institute of Mathematics and
Mechanics, Russia

Anton Eremeev Dostoevsky Omsk State University, Russia

Panos Pardalos University of Florida, USA, HSE University,

Nizhny Novgorod, Russia

Program Committee Members

Kamil Aida-zade Institute of Control Systems, Azerbaijan

Anatoly Antipin FRC Computer Science and Control, Russia

Adil Bagirov Federation University Australia, Australia

Olga Battaia KEDGE Business School, Bordeaux, France

Christian Blum Artificial Intelligence Research Institute
(IITA-CSIC), Spain

George Bolotashvili Georgian Technical University, Georgia

Vladimir Bushenkov University of Evora, Portugal

Maxim Buzdalov Aberystwyth University, UK

Igor Bykadorov Sobolev Institute of Mathematics, Russia

Xujin Chen Academy of Mathematics and Systems Science,
Chinese Academy of Sciences, China

Yukun Cheng Jiangnan University, China

Tatiana Davidovi¢ Mathematical Institute of the Serbian Academy of
Sciences and Arts, Serbia

Alexander Dolgui IMT Atlantique, France

Vladimir Erokhin Mozhaisky Military Space Academy, Russia

Adil Erzin Sobolev Institute of Mathematics, Russia

Hongwei Gao Qingdao University, China

Edward Gimadi Sobolev Institute of Mathematics, Russia

Aleksander Gornov Matrosov Institute for System Dynamics and
Control Theory, Russia

Mario Guarracino HSE University, Nizhny Novgorod, Russia and

Universita degli Studi di Cassino, Italy
Evgeni Gurevsky University of Nantes, France



viii Organization
Roland Hildebrand

Feng-Jang Hwang
Milojica Ja¢imovi¢
Valeriy Kalyagin
Vadim Kartak
Alexander Kazakov

Oleg Khamisov
Lingchen Kong
Igor Konnov
Alexander Kononov
Mikhail Kovalyov
Dmitri Kvasov
Alexander Lazarev
Bertrand Lin

Dmitry Malyshev
Vladimir Marianov
Vittorio Maniezzo
Vladimir Mazalov

Alexander Nesterov
Evgeni Nurminski
Leonid Popov

Mikhail Posypkin

Artem Pyatkin
Soumyendu Raha
Anna Rettieva

Eugene Semenkin
Yaroslav Sergeyev
Alexander Shananin

Angelo Sifaleras
Andrey Sleptchenko
Predrag Stanimirovi¢

Alexander Strekalovsky

Tatiana Tchemisova

Moscow Institute of Physics and Technology,
Russia

University of Technology Sydney, Australia

University of Montenegro, Montenegro

HSE University, Nizhny Novgorod, Russia

Ufa State Aviation Technical University, Russia

Matrosov Institute for System Dynamics and
Control Theory, Russia

Melentiev Energy Systems Institute, Russia

Beijing Jiaotong University, China

Kazan Federal University, Russia

Sobolev Institute of Mathematics, Russia

United Institute of Informatics Problems, Belarus

University of Calabria, Italy

Institute of Control Sciences, Russia

National Yang Ming Chiao Tung University,
Taiwan

HSE University, Nizhny Novgorod, Russia

Instituto Sistemas Complejos de Ingenieria, Chile

University of Bologna, Italy

Institute of Applied Mathematical Research,
Russia

HSE University, Saint Petersburg, Russia

Far Eastern Federal University, Russia

Krasovskii Institute of Mathematics and
Mechanics, Russia

Federal Research Center on Computer Science
and Control, Russia

Sobolev Institute of Mathematics, Russia

Indian Institute of Science, India

Institute of Applied Mathematical Research,
Russia

Siberian State Aerospace University, Russia

Universita della Calabria, Italy

Moscow Institute of Physics and Technology,
Russia

University of Macedonia, Greece

Khalifa University, UAE

University of Ni§, Serbia

Matrosov Institute for System Dynamics and
Control Theory, Russia

University of Aveiro, Portugal



Ider Tseveendorj

Yury Tsoy
Eduardo Uchoa
Igor Vasilyev

Alexander Vasin
Nicolay Zolotykh

Additional Reviewers

Vladimir Berikov
Pavel Borisovsky
Majid Forghani
Alexander Gasnikov
Victor Gichev
Tatiana Gruzdeva
Kirill Kalmutskiy
Vassily Kolokoltsov
Yuri Ogorodnikov

Industry Session Chair

Igor Vasilyev

Organizing Committee

Yury Kochetov (Chair)
Nina Kochetova
Polina Kononova
Timur Medvedev
Denis Sidorov

Andrey Melnikov
Artem Panin

Ivan Davydov

Adil Erzin

Organization ix

Université de Versailles
Saint-Quentin-en-Yvelines, France

Ailys Co., Ltd., South Korea

Universidade Federal Fluminense, Brazil

Matrosov Institute for System Dynamics and
Control Theory, Russia

Lomonosov Moscow State University, Russia

Lobachevsky State University, Nizhny Novgorod,
Russia

Andrei Orlov
Alexander Plyasunov
Olga Pinyagina
Andrey Poluyanov
Pavel Tochilin

Yury Tsoy
Vyacheslav Ustyugov
Yulia Zakharova

Matrosov Institute for System Dynamics and
Control Theory, Russia

Sobolev Institute of Mathematics, Russia
Sobolev Institute of Mathematics, Russia
Sobolev Institute of Mathematics, Russia
HSE University Nizhny Novgorod, Russia
Harbin Institute of Technology, China
Sobolev Insitute of Mathematics, Russia
Sobolev Insitute of Mathematics, Russia
Sobolev Insitute of Mathematics, Russia
Sobolev Insitute of Mathematics, Russia



X Organization

Organizers

Russian Operations Research Society

Mathematical Center in Akademgorodok, Novosibirsk, Russia
Novosibirsk State University, Russia

Sobolev Institute of Mathematics, Novosibirsk, Russia

Krasovsky Institute of Mathematics and Mechanics, Ekaterinburg, Russia
Higher School of Economics, Nizhny Novgorod, Russia



Contents

Mathematical Programming

Adaptive Variants of Frank-Wolfe Method with Relative Inexact Gradient
Information . ....... .. it
Gennady Denisov, Fedor Stonyakin, and Mohammad Alkousa

Construction of a Self-concordant Barrier for a Quasi-Polyhedral Cone
with Infinitely Many Faces ..........c.. i
Rahaf Habib and Roland Hildebrand

Adaptive Method for Saddle Point Problems with a Generalization
of Smoothness Property ......... ...t
Mahmoud Karafallah, Fedor S. Stonyakin, and Mohammad S. Alkousa

On the Study of Some Sufficient Conditions for the Existence of Regular
Zeros of Quadratic Mappings ... .........uuuueunnn
Dmitry Karamzin

Stochastic Gradient Descent Methods with Step Adaptation .................
Viadimir N. Krutikov, Elena M. Tovbis, and Lev A. Kazakovtsev

Numerical Analysis of the Convex Relaxation of the Barrier Parameter
Functional of Self-concordant Barriers ............... .. ... . o it
Vitali Pirau and Roland Hildebrand

Optimal Control

On a Problem of Synthesis of Control of Boundary Condition and Motion
of Measurement Points for Damping Oscillations of a String .................
Vugar A. Hashimov

Synthesis of Control of Sensors’ Motion and Rod Heating Sources’ Power
with Optimization of Their Placement ....................................
Kamil R. Aida-zade and Vugar A. Hashimov

Construction of the Time-Optimal Control for Linear Non-stationary
Discrete-Time Systems with Integral Constraints on Control .................
Danis N. Ibragimov and Arina A. Mokhnacheva



XXXViii Contents

Discrete Hp-Optimal Synthesis Problem with Nonunique Solution ............ 142
Y. V. Knyazkin and M. V. Korovkin

Scattering-Based Stabilization Technique for QSR-Dissipative
Teleoperators with Time-Varying Communication Delays ................... 152
Anastasiia A. Usova

Game Theory

Time-Inconsistency of Cooperative Networks in Differential Games .......... 171
Leon Petrosyan and Yaroslavna Pankratova

Complete-to-Sparse: A Novel Graph Construction Strategy for Efficient
ShapG .o 180
Chi Zhao, Jing Liu, and Elena Parilina

Two-Stage Game Model of Opinion Dynamics ............................ 195
Yanshan Liu, Vladimir V. Mazalov, and Hongwei Gao

Genetic Algorithm for Repeated Prisoner’s Dilemma ....................... 208
Nikita A. Gruzdev

Operations Research and Applications

BIGLDM: Innovative Forecasting of Infection Patterns with Bidirectional
Generalized Least Deviation Models ............ ... ..., 221
Mostafa Abotaleb and Tatiana Makarovskikh

Closest Target on the Frontier of the Free Disposal Hull ..................... 241
Chiang Kao
Optimal Trajectory for Monitoring Objects with Obstacles .................. 255

Tatiana Makarovskikh and Mohammed Sallam

An Improved Discrete Optimisation Procedure with Comparison
to Constraint Programming . .............ooiiiiineetiiii i 270
Hayden Merrick, Julia Memar, and Hanyu Gu

On a Bilevel Optimization Model of Electric Power Systems with a System
Operator at the Upper Level ....... .. i 286
A. V. Orlov, I. M. Minarchenko, and T. V. Gruzdeva



Contents

Multivariate Selberg Probability Bound in Distributionally Robust

Optimization with Statistical Applications ................c.ccoiveeiien...

Konstantin V. Semenikhin

MIP Models and Complexity Results for DAG Scheduling in the Cloud .....

Yury Semenov and Oleg Sukhoroslov

Machine Learning and Optimization

Clustering-Based Graph Neural Network in a Weakly Supervised

Regression Problem . ........ ...

Kirill Kalmutskiy and Viadimir Berikov

Heterogeneous Graph Neural Networks for Real-Time Flow Assignment

Prediction . ...

Alexander Krylatov, Andrei Khrapkov, and Vikenty Mikheev

A Nash Equilibrium Prediction for a Dual Market Economic System

Using Machine Learning Methods .......... ... ... . . . ...

Anton Mescheryakov and Oleg O. Khamisov

Parameter Optimization for Restarted Mixed Precision Iterative Sparse

SOV o e

Alexander Prolubnikov

Optimal Collapsing Levels in One-Way ANOVA: Agglomerative Merging

Algorithms and Mixed Integer Linear Programming ......................

Anastasiia Timofeeva and Tatiana Avdeenko

Author Index . ....... ...

XXXIX



