Algorithms for Intelligent Systems
Series Editors: Jagdish Chand Bansal - Kusum Deep - Atulya Nagar

Atul Chaturvedi
Bimal Kumar Roy
Boaz Tsaban Editors

Mathematics
and Logics

In Computer
Science

Proceedings of ICMLCS 2025

@ Springer



Algorithms for Intelligent Systems

Series Editors

Jagdish Chand Bansal @, Department of Mathematics, South Asian University, New
Delhi, India

Kusum Deep, Department of Mathematics, Indian Institute of Technology Roorkee,
Roorkee, India

Atulya K. Nagar(@®, School of Mathematics, Computer Science and Engineering,
Liverpool Hope University, Liverpool, UK



This book series publishes research on the analysis and development of algorithms for
intelligent systems with their applications to various real world problems. It covers
research related to autonomous agents, multi-agent systems, behavioral modeling, rein-
forcement learning, game theory, mechanism design, machine learning, meta-heuristic
search, optimization, planning and scheduling, artificial neural networks, evolutionary
computation, swarm intelligence and other algorithms for intelligent systems.

The book series includes recent advancements, modification and applications of
the artificial neural networks, evolutionary computation, swarm intelligence, artificial
immune systems, fuzzy system, autonomous and multi agent systems, machine learning
and other intelligent systems related areas. The material will be beneficial for the graduate
students, post-graduate students as well as the researchers who want a broader view of
advances in algorithms for intelligent systems. The contents will also be useful to the
researchers from other fields who have no knowledge of the power of intelligent systems,
e.g. the researchers in the field of bioinformatics, biochemists, mechanical and chemical
engineers, economists, musicians and medical practitioners.

The series publishes monographs, edited volumes, advanced textbooks and selected
proceedings.

Indexed by zbMATH.

All books published in the series are submitted for consideration in Web of
Science.



Atul Chaturvedi - Bimal Kumar Roy -
Boaz Tsaban
Editors

Mathematics and Logics
in Computer Science

Proceedings of ICMLCS 2025

@ Springer



Editors

Atul Chaturvedi Bimal Kumar Roy
Department of Mathematics TCG Crest
Allenhouse Institute of Technology Kolkata, West Bengal, India

Kanpur, Uttar Pradesh, India

Boaz Tsaban

Department of Mathematics
Bar-Ilan University
Ramat-Gan, Israel

ISSN 2524-7565 ISSN 2524-7573 (electronic)
Algorithms for Intelligent Systems
ISBN 978-3-032-14155-2 ISBN 978-3-032-14156-9 (eBook)

https://doi.org/10.1007/978-3-032-14156-9

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature
Switzerland AG 2026

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, expressed or implied, with respect to the material contained herein or for any errors
or omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

If disposing of this product, please recycle the paper.



Contents

Generating Smarter Suggestions: An Overview to Graph Theory
in Recommendation SyStems . ...............uuuuuiiiii 1
Krishna Kumar Sharma, Atharv Srivastava, and Manoj Kumar Misra

Optimizing an Interval-Based Biomedical Solid Transportation Problem . ... ... 13
Ummey Habiba, Masihuddin, and Abdul Quddoos

Hybrid Spectral-Spatial Graph Neural Networks: Bridging Spectral
Theory and Scalability . ................uuu e 27
Pankaj Saxena, Abhay Soni, and Sunidhi Singh

The Future of Digital Payments: Addressing Security Challenges Through
Cryptography . ... ... 40
Suboor Khan, Sunidhi Singh, and Abhay Soni

Evaluating the Performance of Tensor-Based Methods for Predicting

Missing Data . ...t e 55
Lalit Garg, Polychronis Chatzoglou, Vijay Prakash,
and James Francis Mizzi

Encryption and Decryption in El-Gamal Cryptosystem Using Hybrid

Neutrosophic Picture Fuzzy Matrix Approach ............................. 64
Bhavna Mahant, Rakesh Kumar Bajaj, Varun Shukla,
Nurzhaubaev Akniet, Seilov Shakhmaran, and Zhursinbek Bibinur

An Efficient Neutrosophic Framework for Optimization of Fresh Produce

Supply Chains: A Transportation Problem Approach ....................... 76
Bhavna Mahant, Rakesh Kumar Bajaj, Varun Shukla,
Nurzhaubaev Akniet, Seilov Shakhmaran, and Zhursinbek Bibinur

Al-Driven Federated Homomorphic Anomaly Detection for Real-Time
Secure Transactions .. ...........ouuuuuuueetiii i 88
Astha Singh, Krish Awasthi, and Dev Singh

Security Issues on Quantum Computing ...............ooiiiiiiniiennnn.. 101
Sneha Srivastava and Shivani Yadav



vi Contents

On Medical Diagnosis Classification Problem Utilizing Probabilistic

Measure of T-Spherical Fuzzy Sets ........ ... i 113
Himanshu Dhumras, Mukesh Rawat, Varun Shukla,
Zeyad Ghaleb Al-Mekhlafi, and Badiea Abdulkarem Mohammed

On Trigonometric and Set-Theoretic Similarity Measures for T-Spherical
Fuzzy Hypersoft Sets with Application in Pattern Recognition ............... 125
Monika, Gaurav Garg, and Rakesh Kumar Bajaj

Advancing Yield Curve Analysis: Integrating Deep Learning Models
with Technical Indicators ................ ... i 141
Indu Rani, Chandan Kumar Verma, and Akanksha Sharma

Quantitative Modeling of Marriage and Divorce Patterns in India:
Demographic and Societal Insights ............ ... .. ... 154
Seema, Pooja Khurana, and Deepak Kumar

Optimization of Obesity-Related Growth of Diabetes Mellitus in India ........ 165
Khushali, Deepak Kumar, and Richa Gupta

Survey of Task Scheduling Approaches in Cloud-Fog Environment ........... 174
Gayettri Devi, Ajay Pratap, and Harsh Dev

Cloud Security Using Biometric Authentication and 6D Hyper Chaotic
SYSIEIM . . oo 188
Anand B. Joshi and Sonali Singh

Applications of Mathematics and Logics in Quantum Computing ............. 211
Shambhavi Awasthi and Shikhar Singh

Enhancing Stock Market Predictions: A Deep Learning-Based Web
APPLCALION . . .ottt 225
Atul Srivastava, Aditi Singh Maurya, Shilpa Juneja, and Garima Verma

Credit Card Fraud Detection Using Machine Learning ...................... 235
Atul Srivastava, Ayush Srivastava, Savita Tewatia,
and Vijay Shankar Sharma

Blockchain-Enabled Healthcare Data Management ......................... 250
Atul Srivastava, Suhawani Srivastava, Shilpa Juneja, and Garima Verma

Hospital Length of Stay Prediction Using Explainable Al: A Study
of Local and Global XAI Techniques . .............c.c.ouuuuiiiiiinnn... 259
Safa Habibi, Dina Taher, and Shokooh Khandan



Contents vii

A Novel Blockchain Structure for Post-Quantum Cryptographic Security ...... 271
Bishal Patowary and Amit K. Awasthi

A Steadfast Maritime Planning Security System Based on Lattices ............ 282
Anand Ballabh Joshi, Sonam Yadav, and Atul Chaturvedi

Numerical Simulation of Two-Dimensional Axisymmetric Mathematical
Model Through in a Multi-Irregular Arterial Stenoses ....................... 298
Sanjit Kumar, Bhawna Agrawal, and Prashant D. Dange

On Complex Spherical Fuzzy Distance Measure in Clustering Problem . ....... 312
Himanshu Dhumras, Nandni Babbar, Varun Shukla,
Zeyad Ghaleb Al-MekhlafiO, and Badiea Abdulkarem Mohammed

Mathematical and Computational Models of Pulsatile Blood Flow
of Non-Newtonian Fluid in a Stenosed Artery ...............coooiinnnn... 321
Bhawna Agrawal, Sanjit Kumar, and Mona P. Dange

Catchphrase Extraction in Natural Language Processing: A Comprehensive
Survey of Methods, Challenges and Future Directions ...................... 332
Rajanish Kumar Jain and Anubha Jain

Balancing Exploration and Exploitation: Al-Powered Approaches
to Multi-Armed Bandit Problems ............ ... ... .. ... .. . .. . .. .. 345
Ozkan Canay, Cem Ozkurt, and Beyza Sila Velioglu

Non-Invariant Hypersurfaces of Quasi-Para-Sasakian Manifolds .............. 357
Shadab Ahmad Khan, Divesh Srivastava, Anis Ahmad, and Toukeer Khan

MSFF-FaceNet: A High-Performance Face Recognition System

with Multi-scale Feature Integration ............... ... ..., 368
Atul Srivastava, Om Singh, Anuradha Pillai, Ketan Kotecha,
and Vijay Shankar Sharma

Integrative Gene Prediction Framework for Parkinson’s Disease Using
Machine Learning . ............ ... 379
Amit K. Awasthi, Himanshi Gupta, Shakti Sahi, and Shiraz Khurana

Blockchain Enabled RBAC System for Enhancing Security and Privacy
in Healthcare . ........ ... .. . i e 391
Abhinav Kumar Dubey, Krishan, Renu Mishra, and Ramneet

Facial Recognition for Attendance Systems: Trends and Challenges .......... 402
Varun Kumar, Atul Yadav, Ankur Rai, Mamta Narwaria, and Renu Mishra



viii Contents

DCCUI: A Novel Technique for Dehazing and Colour Correction

of Real-Time Underwater Images ...............iiiiiiiiineiinnnnan. 412
Sandeep Vishwakarma, Anuradha Pillai, Deepika Punj,
and Atul Srivastava

Improving Situational Awareness of Autonomous Vehicles to Ensure Safe

NAVIGALION ..ottt ettt e e e et e e e e 429
Samarjeet Malik, Mansi Ganga Nayak, Mugdha Raje Ashiya,
and Shubhadittya Roy

Elderly Fall Prevention Using Advanced Machine Learning Algorithms:
A RGVIBW .o 454
Lata Verma and Anuradha Pillai

Future Trends in Cybersecurity and Blockchain ............................ 467
Mansi Ganga Nayak, Samarjeet Malik, Mugdha Raje Ashiya,
Pratyasha Moharana, and Shubhadittya Roy

Dynamics of Electric Vehicle Diffusion: A Mathematical Modeling

APProach ... 484
Skand Dwivedi, Ahana Verma, Vivek Kumar, Jitendra Singh,
and Maninder Singh Arora

Enhancing Supply Chain Logistics Through Neutrosophic Pentagonal
Solid Interval Transportation Problem Optimization ........................ 500
Ummey Habiba and Masihuddin

Key Agreement in Cryptography: Security, Efficiency, and Quantum
Challeng@es .. oottt et e 518
Anand Kumar Yadav and Sanjay Chaudhary

Towards Efficient and Secure Authentication: A Novel Protocol
with Formal Validation . .............. . i 528
Arpit Sharma and Chandra Keshwar Jaiswal

Real Estate Price Prediction Using Machine Learning for Lucknow City ....... 540
Aman Sharma and Hrihanshi Sharma

Quantum-Inspired Deep Learning for Mango Leaf Disease Classification

Using PCA and CNN ... e 551
Saurabh Srivastava, Rajeev Kumar, Abu Bakar Abdul Hamid,
Tasneem Ahmed, and Ajay Pratap



Contents ix

Mathematical Modelling of Cost-Benefit Analysis for Cloud Migration
in Healthcare Industries . ...............uuu i 562
Abhiraj Singh, Manish Kumar Soni, and Ajay Pratap

A Multi-dimensional Analysis of IoT-Facilitated Women Safety
Technologies: Bottlenecks, Unresolved Variables, and Research Directions .... 571
Diksha Tiwari, Ajay Pratap, and Swati Saxena

LDPC-Based Classic McEliece Cryptosystem in Niederreiter Framework . . .... 581

Mukul Kumar Verma, Gandharv Jain, Bhupendra Singh,
and Ashok Ji Gupta

Author Index . ... ... 601



q

Check for
updates

Non-Invariant Hypersurfaces
of Quasi-Para-Sasakian Manifolds

Shadab Ahmad Khan!, Divesh Srivastavaz, Anis Ahmad!, and Toukeer Khan3®

1 Department of Mathematics & Statistics, Integral University, Lucknow 226026, India
sakhan@iul.ac.in
2 Allenhouse Institute of Management, Rooma, Kanpur 208008, U.P, India
mba.divesh@allenhouse. ino
3 Department of Liberal Education, Faculty of Science, Era University, Lucknow 226003, India
toukeerkhan@gmail .com

Abstract. In this research paper, we analyze a non-invariant hypersurfaces of a
quasi-para-Sasakian manifold with (f, g, u, v, A)-structure. The paper is divided
into two sections. In the first section the properties of non-invariant hypersurfaces
of a quasi-para-Sasakian manifold with (f, g, u, v, A)-structure are discussed. In
second section, the necessary and sufficient condition for totally umbilical non-
invariant hypersurfaces equipped with (f, g, u, v, A)-structure of a quasi-para-
Sasakian manifold to be totally geodesic has been explored.

Keywords: Quasi-para-Sasakian manifold - Non-invariant hypersurfaces -
Totally geodesic and totally umbilical

Mathematics Subject Classification: 2000 - 53C15 - 53C25 - 53C40

1 Introduction

Quasi Sasakian structures was introduced by Blair [2] in 1969, who also investigated
hypersurfaces in almost contact manifolds [1]. In 2023, S. K. Mishra et al. [15] exam-
ined Quasi-Para-Sasakian Manifolds with Zamkovoy Connection. The concept of non-
invariant hypersurfaces was proposed by Goldberg and Yano in 1970 [6]. Yano and
Okumura [7, 8] later defined a (f, g, u, v, A)— structure, referring to it as a non-invariant
hypersurface within an almost contact metric manifold. U. C. De, Yauling Han, and K.
Mandal [4] conducted studies on para-Sasakian manifolds under specific curvature con-
ditions. In a separate work, it was shown that a (f, g, u, v, A)— structure can always be
found on non-invariant hypersurfaces of almost contact metric manifolds [5]. R. Prasad
[9] explored non-invariant hypersurfaces in trans-Sasakian manifolds, while Ahmed et al.
[10] investigated them in nearly hyperbolic Sasakian manifolds. Khan and colleagues
[11-13] studied non-invariant hypersurfaces across various manifold structures.

This paper is organized as follows: Sect. 2 provides a brief overview of quasi-para-
Sasakian manifolds. In Sect. 3, we introduce the non-invariant hypersurfaces of quasi-
para-Sasakian manifolds and derive the (f, g, u, v, A)— structure on these hypersurfaces,
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