2023 25th International
Symposium on Symbolic and
Numeric Algorithms for Scientific

Computing (SYNASC 2023)

Nancy, France
11 — 14 September 2023

I E E E IEEE Catalog Number: CFP23387-POD
4 ISBN: 979-8-3503-9413-9



Copyright © 2023 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP23387-POD
ISBN (Print-On-Demand): 979-8-3503-9413-9
ISBN (Online): 979-8-3503-9412-2
ISSN: 2470-8801

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



2023 25th International
Symposium on Symbolic and
Numeric Algorithms for
Scientific Computing

SYNASC 2023

Table of Contents

Message from Program Chairs .................oooiiiiiiiiiiiiiiii e xii
Special Session in Honor of Professor James Davenport .................................oon xiii
Conference Organization ...................ccooiiiiiiiiiiiiiiiiii it e Xiv
Program COmMItee ...ttt XV
REVIBWETS ... ittt ettt et e e e e e e xviii

Invited Papers

Generic Encodings and Static Analysis of Constructor Rewriting Systems .........................cvvnnnnn. 1
Horatiu Cirstea (University of Lorraine, CNRS, Inria, LORIA, France),
Pierre Lermusiaux (Inria, IRISA, France), and Pierre-Etienne Moreau
(University of Lorraine, CNRS, Inria, LORIA, France)

So the Problem has Poor Complexity: what Next? ....................cooooooiiiii 5
James H. Davenport (University of Bath, United Kingdom)

The Paradoxes and the Infinite Dazzled Ancient Mathematics and Continue to Do so Today ........... 11
Fairouz Kamareddine (Heriot-Watt University, Edinburgh, UK) and
Jonathan Seldin (University of Lethbridge, Lethbridge, Canada)

Performance and Compliance Anomaly Detection .................ccccooeiiiiiiiiiiiiiniiiiiiiiee e 20
Gabriel Iuhasz (West University of Timisoara Timisoara, Romania)

Symbolic Computation (Regular Papers)

The Inverse of the Complex Gamma Function ... 26
D. J. Jeffrey (University of Western Ontario, Canada) and Stephen M.
Watt (University of Waterloo, Canada)

Hybrid Intervals and Symbolic Block Matrices ..................ccccoeiiiiiiiiiiiiiiiiii e 32
Mike Ghesquiere (University of Western Ontario, Canada) and Stephen M.
Watt (University of Waterloo, Canada)



On Systems of Linear Homogeneous Algebraic Equations over Truncated Formal Series ................ 40
Sergei Abramov (Federal Research Center "Computer Science and
Control’’ of the Russian Academy of Sciences, Russia), Marko Petkovsek
(University of Ljubljana, Slovenia), and Anna Ryabenko (Federal
Research Center "Computer Science and Control’’ of the Russian Academy
of Sciences, Russia)

A Poly-Algorithmic Approach to Quantifier Elimination ...........................cco 44
James H. Davenport (University of Bath, U.K.), Zak P. Tonks
(University of Bath, U.K.), and Ali K. Uncu (RICAM, Austrian Academy
of Sciences, Austria; University of Bath, U.K.)

A Couple of Catch ups for the Modified Unit-Circle Zero Location Test ........................ooeee. 52
Yuwal Bistritz (Tel Aviv University)

Counting Linear Extensions of Modular Partial Orders ...................ccccccc 60
Matthieu Dien (GREYC, CNRS UMR6072, Université de Caen, France) and
Frederic Peschanski (LIP6, CNRS UMR?7606, Sorbonne Université, France)

Numerical Computing (Regular Papers)

Symbolic and numeric computation of symmetries for a class of Schrodinger Equations ................. 68
Siyuan Deng (University of Western Ontario, Canada) and Gregory Reid
(University of Western Ontario, Canada)

New Techniques in Numerical Analysis for Artificial Intelligence ...............cccooooeiiiiiiiiiiiiniinn, 76
Cristina Popirlan (University of Craiova, Craiova, Romania) and
Claudiu-Ionut Popirlan (University of Craiova, Craiova, Romania)

Logic and Programming (Work in Progress Papers)

Towards Learning Infinite SMT Models ..................occooii 82
Mikolds Janota (Czech Technical University in Prague, Czech Republic),
Bartosz Piotrowski (Czech Technical University in Prague, Czech
Republic), and Karel Chvalovsky (Czech Technical University in Prague,
Czech Republic)

Theory of Computing (Regular Papers)

On the Variants of Subset Sum: Projected and Unbounded ....................cccoeeeeeiiiiiiiiiiiiiiee e, 86
Pranjal Dutta (National University of Singapore (NUS), Singapore) and
Mahesh Sreekumar Rajasree (Indian Institute of Technology Delhi,
India)

Theory of Computing (Short Papers)

Uniform SAmplINg with BOLTZmann ..ot 94
Matthieu Dien (Normandie Université, UNICAEN, ENSICAEN, CNRS, GREYC,
France) and Martin Pépin (Normandie Université, UNICAEN, ENSICAEN,
CNRS, GREYC, France)

vi



Distributed Computing (Regular Papers)

Informing Static Mapping and Local Scheduling of Stream Programs with Trace Analysis .............. 98
Michail Boulasikis (Lund University, Sweden), Flavius Gruian (Lund
University, Sweden), Gareth Callanan (Lund University, Sweden), and
Jorn Janneck (Lund University, Sweden)

Quantitative Programming and Continuous-Time Markov Chains ................c..ccoooiiiiiiiinieennni, 104
Eneia Nicolae Todoran (Technical University of Cluj-Napoca, Romania)

From State to Link-Register Model: A Transformer for Self-Stabilizing Distributed

ALZOTITINS L..ooiiiiiiiiii e 114
Johanne Cohen (CNRS, Université Paris-Saclay, France), George
Manoussakis (Université de Versailles-St Quentin, France), and
Laurence Pilard (Université de Versailles-St Quentin, France)

Artificial Intelligence (Regular Papers)

Scaling-up the Analysis of Neural Networks by Affine Forms: A Block-Wise Noising Approach .... 122
Asma Soualah (LAMPS - University of Perpignan, France), Matthieu
Martel (LAMPS - University of Perpignan, France), and Stéphane Abide
(LAMPS - University of Perpignan, France)

Landscape Analysis using Simulated Annealing ..................ccoooeeiiiiiiiiiiiiiie e 131
Sergiu-Andrei Dinu (”Alexandru loan Cuza” University, Romania)

Leveraging Self-Supervised Label Generation in ego-Trajectory Segmentation for

Self-Driving VERICIES ... ......uuiiiiiiiiiii e e 139
Andrei Mihalea (University POLITEHNICA of Bucharest, Romania) and
Adina Magda Florea (University POLITEHNICA of Bucharest, Romania)

Semantic Change Detection for the Romanian Language ...................ooovviiiiieiieiiiiiiiiiiieeeeeeeeeiins 146
Ciprian-Octavian Truicd (National University of Science and Technology
Politehnica Bucharest, Romania), Victor Tudose (National University of
Science and Technology Politehnica Bucharest, Romania), and
Elena-Simona Apostol (National University of Science and Technology
Politehnica Bucharest, Romania)

Dataset Distillation via Multi-Objective Genetic Algorithms .................cccccoiiiiii 154
Robert-Mihail Ungureanu (" Alexandru Ioan Cuza” University of lasi,
Romania)

Cloud Service Failure Prediction on Google’s Borg Cluster Traces using Traditional Machine

Learning .......coooiiiii i e e 162
Adrian-loan Tuns (West University of Timisoara, Romdnia) and Adrian
Spataru (West University of Timisoara, Romdnia)

Optimising Artificial Neural Network Topologies using Genetic Algorithms with very Small
POPULALIONS ... e 170
Shanti Zmuschi (" Alexandru loan Cuza” University of lasi, Romania) and
Eugen Nicolae Croitoru (" Alexandru Ioan Cuza” University of Iasi,
Romania)

Using Sequences of API Calls to Identify and Classify Ransomware Families ............................... 178
Gheorghe Balan (”AlLI Cuza” University, Romdnia)

vii



Optimising Linear Regression for Modelling the Dynamic Thermal Behaviour of Electrical
Machines using NSGA-II, NSGA-III and MOEA/D ...........uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieee 186
Tiwonge Msulira Banda (Robert Gordon University, UK),
Alexandru-Ciprian Zivoianu (Robert Gordon University, UK), Andrei
Petrovski (Robert Gordon University, UK), Daniel Wockinger (Johannes
Kepler University, Austria), and Gerd Bramerdorfer (Johannes Kepler
University, Austria)

Aesthetic Evolution of Target 3D Volumes in Minecraft ...................cccooeeeiiiiiiiiiiiiiineeee 194
Raluca - Ioana Bucnaru (" Alexandru loan Cuza” University of lasi,
Romania) and Eugen Nicolae Croitoru (" Alexandru loan Cuza” University
of lasi, Romania)

Automatic Text Summarization using Kernel Ridge Regression ............................. 202
Daniela Onita (University of Bucharest, Romania) and Ciprian Cucu
(University of Alba Iulia, Romania)

Artificial Intelligence (Experimental and Work in Progress Papers)

Leveraging BERT for Natural Language Understanding of Domain-Specific Knowledge ............... 210
Vasile Ionut Iﬁa (Babes-Bolyai University, Romania) and Gheorghe
Cosmin Silaghi (Babes-Bolyai University, Romania)

Deep Learning Techniques Used in Multi-Temporal Urban Development Prediction .................... 216
Diana Isabela Crainic (" Alexandru loan Cuza” University of lasi,
Romania) and Adrian Iftene (" Alexandru loan Cuza” University of lasi,
Romania)

Exploring Early Estimation of Treatment Needs for Age-Related Macular Degeneration
Patients using Easily Generated Features ... 220
Anca Marginean (Technical University of Cluj-Napoca, Romania), George
Adrian Muntean ("Iuliu Hatieganu”, University of Medicine and
Pharmacy, Emergency County Hospital, Romania), Alexandra loana Bucur
(Technical University of Cluj-Napoca, Romania), and Simona Delia
Nicoara ("Iuliu Hatieganu"”, University of Medicine and Pharmacy,
Emergency County Hospital, Romania)

Ontology Engineering with Large Language Models ......................cc 226
Patricia Mateiu (Technical University of Cluj-Napoca, Romania) and
Adrian Groza (Technical University of Cluj-Napoca, Romania)

Workshop on Digital Image Processing for Medical and Automotive
Industry (Regular Papers)

Convolutional Neural Networks For Eye Detection Trained With Manually And Automatically
Generated Ground Truth Data ... 230
Sorin Valcan (West University of Timisoara, Continental Automotive
Romania - User Experience UX, Romania) and Mihail Gdianu (West
University of Timisoara, Continental Automotive Romania - User
Experience UX, Romania)

viii



Prediction of Malignancy in Lung Cancer using Several Strategies for the Fusion of
Multi-Channel Pyradiomics IMages ............ccooooiiiiiiiiiiiiiiii e 236
Guillermo Torres (UAB, Computer Vision Center, Spainy), Jan Rodriguez
Dueiias (Universitat Autonoma de Barcelona (UAB), Spain), Sonia Baeza
Mena (H. U. Germans Trias i Pujol (HUGTP), Spain), Antoni Rosell
Gratacds (H. U. Germans Trias i Pujol (HUGTP), Spain), Carles Sanchez
(UAB, Computer Vision Center, Spainy), and Debora Gil (UAB, Computer
Vision Center, Spainy)

LLVM RISC-V Target Backend Instruction for Reshape Operator ....................ccccoeeeeeieiiiiiiiiiinnnn.. 241
Marius-Mihai Budurean (West University of Timisoara, Continental
Automotive Romania UX, Romania), Dianut Rotar (West University of
Timisoara, Continental Automotive Romania UX, Romania), Sorin Valcan
(West University of Timisoara, Continental Automotive Romania UX,
Romania), and Mihail Gdianu (West University of Timisoara, Continental
Automotive Romania UX, Romania)

Maxpool Operator for RISC-V PrOCESSOT ........ccccoiiiiiiiiiieeeieeii e 246
Ddvid Nevezi-Strango (West University of Timisoara, Romania), Dinut
Rotar (Continental Automotive Romania, Romania), Sorin Valcan (West
University of Timisoara, Romania), and Mihail Gdianu (West University
of Timisoara, Romania)

Prediction and Classification Models for Hashimoto’s Thyroiditis Risk using Clinical and
Paraclinical Data ................ccooiiiiiii 251
Ana Silvia Corlan (Department of Endocrinology, University of Medicine
and Pharmacy Timisoara), Diogen Babuc (Computer Science Department,
West University of Timisoara), Flavia Costi (Computer Science
Department, West University of Timisoara), and Darian Onchis (Computer
Science Department, West University of Timisoara)

Workshop on Digital Image Processing for Medical and Automotive
Industry (Work in Progress Papers)

Computer Aided Diagnosis for Contrast-Enhanced Ultrasound using Transformer Neural Network....
256

Marina Adriana Mercioni (Politehnica University Timisoara, Romania),

Catalin Daniel Caleanu (Politehnica University Timisoara, Romania),

and Cristina Laura Sirbu (Politehnica University Timisoara, Romania)

Workshop on Natural Computing and Applications

Neural Architecture Search with Zero-Cost Proxies ................cccccoeiiii 260
Behiye Begiim Yiizgiilen (West University of Timisoara, Romania)



Influence of Manual Inter-Observer Variability for the Performance of Deep Learning Models
in Semantic SeZMENtation ..............coiiiiiiiiiii it e 266
Catalin Stoean (University of Craiova, Romanian Institute of Science
and Technology, Romania), Nebojsa Bacanin (Singidunum University,
Serbia), Ruxandra Stoean (University of Craiova, Romanian Institute of
Science and Technology, Romania), Leonard Ionescu (Oltenia Museum,
History and Archaeology Section, Romania), Alina-Maria Gardu (Oltenia
Museum, History and Archaeology Section, Romania), and
Cristina-Camelia Ghitescu (Oltenia Museum, History and Archaeology
Section, Romania)

Detecting Manipulated Citations Through Disturbed Node2Vec Embedding ............................... 274
Renata Avros (Braude College of Engineering, Israel), Saar Kehet
(Braude College of Engineering, Israel), Dvora Toledano Kitai (Braude
College of Engineering, Israel), Evgeny Vexler (Braude College of
Engineering, Israel), and Zeev Volkovich (Braude College of
Engineering, Israel)

Comparative Study of Machine Learning Methods to Classify Bowel Polyps ..............cccc..occeiii. 279
Kristijan Cincar (West University of Timisoara, Romania), Todor Ivascu
(West University of Timisoara, Romania), and Viorel Negru (West
University of Timisoara, Romania)

Solar Flare Classification using Modified Metaheuristic Optimized XGBoost ..................ccccceveeen. 287
Branislav Radomirovic (Singidunum University, Serbia), Luka Jovanovic
(Singidunum University, Serbia), Catalin Stoean (University of
Craiova, Romania), Miodrag Zivkovic (Singidunum University, Serbia),
Angelina Njegus (Singidunum University, Serbia), and Nebojsa Bacanin
(Singidunum University, Serbia)

Predicting Blood Glucose Levels using LSTIM ...........ccoooiiiiiiiiiiiiiiiieiiiiiiiee e 293
Bogdan-Petru Butunoi (West University of Timisoara, Romania) and
Viorel Negru (West University of Timisoara, Romania)

Special Session for PhD Students

Enhancing the Performance of Software Effort Estimation Through Boosting Ensemble Learning... 300
lIoana-Gabriela Chelaru (Babes-Bolyai University, Romania)

Cyber Vulnerabilities Surveillance via web-Scraped Specialized Documents ................................ 308
Alexandru-Gabriel Sirbu (Babes-Bolyai University, Romania)

Quantum Reinforcement Learning in Protein Folding ...................ccccoiiiiiiiiiiiie e 316
Anca loana Muscalagiu (Babes-Bolyai University, Romania)

Overview of Machine Learning Methods for Stroke Detection using Weather Data ....................... 324
Andreea Alina Ploscar (Babes-Bolyai University, Romania),
Anastasia-Daria Marc (Babes-Bolyai University, Romania), Cristina
Caterina Aldea (Iuliu Hatieganu University of Medicine and Pharmacy,
Romania), and Adriana Mihaela Coroiu (Babes-Bolyai University,
Romania)

Composite Clustering Crossover Operator for Improving Genetic Algorithms ............................. 332
Andrei Busmachiu (Babes-Bolyai University, Romania)



Author Index

xi





