
International Conference and
Advanced Workshop on

Modelling and Simulation of
Complex Systems

Monday, 27 May 2024 - Friday, 31 May 2024
OAU Campus, Ile-Ife, Nigeria

Book of Abstracts



ii



Contents

Arrival/ Registration/ Familiarization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Lecture 1: Turbulence flows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Lecture 2: Turbulence flows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Lecture 1: Complex fluids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Lecture 2: Complex fluids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Lecture 1: Turbulence flows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Lecture 2: Turbulence flows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Lecture 1: Complex fluids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Lecture 2: Complex fluids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Lecture 1: Computational Chemistry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Lecture 2: Computational Chemistry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Lecture 1 : High Performance computing . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Lecture 2 : High Performance computing . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Lecture 3 - Turbulence flows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Lecture 4 - Turbulence flows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Lecture 3 - Complex fluids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Lecture 4 - Complex fluids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Lecture 3 - Computational Chemistry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Lecture 4 - Computational Chemistry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Lecture 3 - High Performance Computing . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Lecture 4 - High Performance Computing . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Paper review Session - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Hands on session 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

iii



Hands-on session 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Feed-back session . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Clossing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Welcome Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Opening remarks - ARCSSTE-E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Opening remarks - AFRIGIST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Opening remarks - NMC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

EXISTENCE OF SOLUTION OF IMPULSIVE QUANTUM STOCHASTIC DIFFERENTIAL
INCLUSIONS USING NON FIXED POINT APPROACH . . . . . . . . . . . . . . . . . 5

A SYSTEMATIC LITERATURE REVIEW OF MACHINE LEARNING FOR MALWARE: METH-
ODS, ALGORITHMS, PERFORMANCE, LIMITATIONS AND FUTURE RESEARCH DI-
RECTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Deep Learning Platform Comparisons & A Predictive Model for Real-Time Offline Appli-
cation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

A Trigonometrically-Fitted Four Step Method for solving Oscillatory Second Order Ordi-
nary Differential Equations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

SENSITIVITY ANALYSES OF VACCINATION, TREATMENT AND DISEASE RELAPSE ON
THE TRANSMISSION DYNAMICS OF TUBERCULOSIS . . . . . . . . . . . . . . . . . 7

A Framework for Implementing ERP Systems in Higher Educational Institutions . . . . . 7

Information theoretic analysis of ArXiv’s physics abstracts . . . . . . . . . . . . . . . . . 8

SQL Injection Detection Model Using Autoencoder-Tokenization-TCN Approach . . . . 8

STABILITY ANALYSIS OF EBOLA DYNAMICS TRANSMISSION . . . . . . . . . . . . . 9

Modelling HIV Superinfection with Two Unique Viral Strains . . . . . . . . . . . . . . . 9

Biomechanical Analysis of Hemodynamic Muscular Pressure on the Arterial Blood Vessel:
Insights from Computational Modeling . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Investigating the complexity in human mobility using information theory . . . . . . . . 10

Modelling the impact of Temperature-Dependent Specific Heat Capacity of Tri-hybrid Cas-
son Nanofluid for enhanced solar panels. . . . . . . . . . . . . . . . . . . . . . . . . . 10

Temperature oxidation of double combustible reaction and thermal ignition in a concentric
cylinder with diverse boundary constraints . . . . . . . . . . . . . . . . . . . . . . . . 11

Schrodinger Equation for Momentum Indicator in the Stock Market . . . . . . . . . . . . 11

Magnetohydrodynamic Two-Phase Slip Flow and Heat Transfer of Dusty Tangent Hyper-
bolic Fluid over an Expansive Porous Sheet . . . . . . . . . . . . . . . . . . . . . . . . 12

An Inventory Management for World Food Program (WFP) Beans Distribution to IDPs and

iv



Deteriorating Rate with Partial Backlogged Under Boko Haram Terrorists Caliphate in
Nigeria. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

APPLICATION OF OPTIMAL CONTROL STRATEGIES TO DRUG-CRIME MODELING . 13

Induced Partial and Mixed synchronization in Chain-Fractance system . . . . . . . . . . 13

Unraveling Complex Dynamics and Active Control of a Novel Multi-equilibrium Hyper-
chaotic Memristive-Based Variable-Boostable System . . . . . . . . . . . . . . . . . . 14

A Numerical Study of the effects of Fuel Injection timing on Engine Performance and Emis-
sion characteristics of Spark Ignition Direct Injection Engine . . . . . . . . . . . . . . 14

Angular Motion and Nonlinear Conservation Laws: A Study on the Flow of Erying-Powel
Hybrid Nanofluid over a Riga Plate . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Multivariate Statistical And Geospatial Techniques for the Assessment of Groundwater
Suitability for Drinking and Irrigation Purpose in Sokoto-Rima Catchment Area, NW
Nigeria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Unsteady Flow of Micropolar Nanofluid over a Stratified Stretching Surface with Riga Plate
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

COMBINED EFFECTS OF STEADY VARIABLE VISCOSITY AND THERMAL CONDUC-
TIVITY ON ELECTRO-OSMOTIC AND MAGNETO-HYDRODYNAMIC FLOWS IN A
REACTIVE FLUID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Review of IDS & IPS in VANET (Vehicular Ad-hoc Networks) . . . . . . . . . . . . . . . 17

Numerical Integration of Nonlinear FitzHugh-Nagumo Partial Differential Equations Using
Second Derivative Two-step Hybrid Block Method Coupled with the Compact Differ-
ence Schemes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

Mathematical Modeling of Chemotherapy Effects on Brain Tumour Growth . . . . . . . 18

RECYCLING OF MUNICIPAL SOLID WASTE: A DETERMINISTIC APPROACH. . . . . . 19

OPTIMAL ANALYSIS OF THE EFFECT OF D1 AND D2 VACCINES ON MEASLES VIRUS 19

Numerical and Analytical solutions of Heat and Mass transfer of Casson nanofluid flow
with convective boundary conditions. . . . . . . . . . . . . . . . . . . . . . . . . . . 19

DYNAMICAL ANALYSIS OF DIPHTHERIA AND PERTUSIS CO-INFECTION WITH OPTI-
MAL CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

Optimal Control Analysis of Cyberattacks in Software-Defined Networking . . . . . . . 21

SOLUTION OF THE FRACTIONAL BURGER-HUXLEY EQUATION OF THE CAPUTO-
FABRIZIO TYPE USING THE ABOODH TRANSFORM METHOD WITH THE REDUCED
DIFFERENTIAL POLYNOMIALS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Analog CMOS Circuits for Convex Quadratic Programming . . . . . . . . . . . . . . . . 23

An optimal control intervention for the interrelated dynamics of TB transmission in hu-
mans and animals amidst seasonal flux . . . . . . . . . . . . . . . . . . . . . . . . . . 23

v



COMPUTATIONAL INVESTIGATION OF THE DYNAMICS OF PHYSICALLY BLOWN POLYURETHANE
FOAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

TRANSMISSSION DYNAMICS OF SCHISTOSOMIASIS-MALARIA DUAL INFECTION WITH
OPTIMAL CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

Lead Paper 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Computational analysis of enzymatic processes in polymer degradation . . . . . . . . . . 25

Plenary Talk 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Keynote address 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

National and Great Ife anthems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Introduction of the Guests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Welcome address by the Programme Convener . . . . . . . . . . . . . . . . . . . . . . . 26

Address by Conference convener . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Address by the Workshop Convener . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Chairperson’s Opening Address and Conference Opening (Declaration) . . . . . . . . . . 26

Short address by the Head of Department . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Short address by the Dean of Science . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Vice –Chancellor’s Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Citation of the Keynote Speake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Keynote Address 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Goodwill Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Chairman Closing remarks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Vote of Thanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Great Ife and National anthems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Plenary Talk 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Keynote address 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Lead Paper 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Plenary Talk 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Lead Paper 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Plenary Talk 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

vi



International Conference and Advanced Workshop on Modelling and S … / Book of Abstracts

1

Arrival/ Registration/ Familiarization

CEREMONY DECORUM
As a courtesy to the speakers and other guests, we ask that you remain in your seats throughout the
entire lecture except break /lunch
CELL PHONES AND PAGERS
Please turn off all cell phones and pagers before entering the hall
PHOTOGRAPHS
For your convenience, we have made arrangements with professional photographers to take a picture
of each participant/ group. This will enable us to have photographs of this special event

2

Lecture 1: Turbulence flows

3

Lecture 2: Turbulence flows

4

Lecture 1: Complex fluids

5

Lecture 2: Complex fluids

6

Lecture 1: Turbulence flows

7

Page 1



International Conference and Advanced Workshop on Modelling and S … / Book of Abstracts

Lecture 2: Turbulence flows

8

Lecture 1: Complex fluids

Corresponding Author: iirex4@gmail.com

9

Lecture 2: Complex fluids

Corresponding Author: iirex4@gmail.com

10

Lecture 1: Computational Chemistry

11

Lecture 2: Computational Chemistry

12

Lecture 1 : High Performance computing

Corresponding Author: ehionime@gmail.com

13

Lecture 2 : High Performance computing

Corresponding Author: ehionime@gmail.com

Page 2



International Conference and Advanced Workshop on Modelling and S … / Book of Abstracts

14

Lecture 3 - Turbulence flows

15

Lecture 4 - Turbulence flows

16

Lecture 3 - Complex fluids

Corresponding Author: iirex4@gmail.com

17

Lecture 4 - Complex fluids

Corresponding Author: iirex4@gmail.com

18

Lecture 3 - Computational Chemistry

19

Lecture 4 - Computational Chemistry

20

Lecture 3 - High Performance Computing

Corresponding Author: ehionime@gmail.com

Page 3



International Conference and Advanced Workshop on Modelling and S … / Book of Abstracts

21

Lecture 4 - High Performance Computing

Corresponding Author: ehionime@gmail.com

22

Paper review Session -

23

Hands on session 1

24

Hands-on session 2

25

Feed-back session

26

Clossing

Plenary Talk 1 / 27

Welcome Address
Author: Samuel Okoya1

1 OAUIFE
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Opening remarks - ARCSSTE-E
Author: Babatunde Rabiu1

1 ARCSSTE-E
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Opening remarks - AFRIGIST
Author: Lazarus OJIGI1

1 AFRIGIST
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Opening remarks - NMC
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Technical session 1 / 31

EXISTENCEOFSOLUTIONOF IMPULSIVEQUANTUMSTOCHAS-
TICDIFFERENTIAL INCLUSIONSUSINGNONFIXEDPOINTAP-
PROACH
Author: ABIMBOLA Latifat Adebisi1

Co-authors: Adefunke Bosede FAMILUA 1; Babawale Kazeem KASALI 1

1 First Technical University, Ibadan

CorrespondingAuthors: kazeem.kasali@tech-u.edu.ng, latifat.abimbola@tech-u.edu.ng, adefunke.familua@tech-
u.edu.ng

We observed that Impulsive Quantum Stochastic Differential Inclusion (IQSDI) may not have solu-
tion even if it is Lipschitz continuous because of the limiting condition imposed on the impulsive
term tk. We impose an extra regularity condition on tk and establish solution using minimal se-
lection theorem. QSDI in this work is in the framework of Hudson and Parthasarathy developed
quantum stochastic calculus on Boson Fock space
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A SYSTEMATIC LITERATURE REVIEW OF MACHINE LEARN-
INGFORMALWARE:METHODS,ALGORITHMS, PERFORMANCE,
LIMITATIONS AND FUTURE RESEARCH DIRECTION
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UAV, and Wireless Sensor Networks.
Key words:
ML Machine Learning, DL Deep Learning, AI Artificial intelligence, RL Reinforcement Learning,
ITSs Intelligent Transportation Systems, VANET vehicular ad-hoc network, UAV unmanned aerial
vehicle, DNNs Deep Neural Networks, IOV Internet of Vehicles, NN Neural Networks, CNNs Con-
ventional Neural Networks, RNNs Recurrent Neural Networks, DDPG Deep Deterministic Policy
Gradient, IDS Intrusion Detection System, IPS Intrusion Prevention System.

Technical session 1 / 63

Numerical Integration ofNonlinear FitzHugh-NagumoPartialDif-
ferential EquationsUsing SecondDerivativeTwo-stepHybridBlock
Method Coupled with the Compact Difference Schemes
Authors: Blessing Akinnukawe1; Mayowa Atteh2

1 University of Lagos, Lagos.
2 Federal University Lokoja, Kogi

Corresponding Authors: iakinnukawe@unilag.edu.ng, attehmayowa48@gmail.com

In this paper, the derivation of a second derivative two-step hybrid block Method is carried out
via Collocation techniques and the scheme is coupled with sixth-order compact difference schemes
for the numerical solution of the nonlinear FitzHugh-Nagumo Partial Differential Equations (PDE)
which is of physical relevance. The sixth-order standard compact difference schemes are used to
semi-discretize the nonlinear FitzHugh PDE to a system of first-order ordinary differential equations
(ODEs). Then the derived two-step hybrid block scheme proposes an approximate solution to the
resulting system of ODEs. The proposed block scheme has been proven to be zero-stable, consistent,
and convergent while maintaining good accuracy. The numerical results reveal that the derived
block scheme is computationally efficient, when compared to the exact solution and some existing
schemes solutions derived from solving FitzHugh-Nagumo PDE.

Technical session 1 / 64

Mathematical Modeling of Chemotherapy Effects on Brain Tu-
mour Growth
Author: Jamiu Ibrahim1

Co-authors: Mohammed Ibrahim 2; Nurat Abdulrahman 3

1 University of Ilorin, Ilorin and Fountain University Osogbo
2 University of Ilorin
3 Federal University of Technology, Minna

CorrespondingAuthors: abdurrahmannurat@gmail.com, moibraheem@unilorin.edu.ng, ibrahimjamiu342@gmail.com

Brain tumor is an abnormal growth or mass of cells in or around the brain. It is also called a central
nervous system tumor. Brain tumors can be malignant (cancerous) or benign (not cancerous). In
this work we proposed a system of nonlinear differential equations that model brain tumor under
treatment by chemotherapy, which considers interactions among the glial cells X(t), the cancer cells
Y(t), the neurons Z(t), and the chemotherapeutic agent C(t). The chemotherapeutic agent serves as
a predator acting on all the cells. We studied the stability analysis of the steady states for both cases
of no treatment and continuous treatment using the Jacobian Matrix. We concluded the study with
numerical simulation of the model and discussed the result obtained.
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RECYCLINGOFMUNICIPAL SOLIDWASTE: ADETERMINISTIC
APPROACH.
Author: Nurat Olamide Abdurrahman1

Co-authors: Jamiu Omotola Ibrahim 2; Muhammad Olanrewaju Ibrahim 3

1 Federal University of Technology Minna, Niger State.
2 Fountain University Osogbo.
3 University of Ilorin, Ilorin. Kwara State.

CorrespondingAuthors: abdurrahmannurat@gmail.com, moibraheem@unilorin.edu.ng, ibrahimjamiu342@gmail.com

Effective waste management aims at minimizing garbage’s detrimental effects on the environment,
public health, and aesthetics, which also attempts to recover valuable resources and support sustain-
able development.
The Next Generation matrix was employed to calculate the reproduction number, the model equa-
tions were solved using the Differential Transformation Method (D.T.M.) and the obtained result
was simulated using the Maple software. The result shows that waste management will be effective
if recycling of waste is given the proper attention that it deserves. It also indicates that waste for
disposal will be limited and managing waste will become easier.

Technical session 2 / 66

OPTIMALANALYSIS OF THE EFFECTOFD1ANDD2 VACCINES
ON MEASLES VIRUS
Author: Patience Adama1

Co-authors: Abdullahi Aliyu ; Matthew Ogunniran ; Patience Evans ; Samuel Somma

1 Kwara State University, Malete, Nigeria

Corresponding Authors: sam.abu@futminna.edu.ng, pevans@aul.edu.ng, matthewogunninar@gmail.com, ya-
pacie123@gmail.com, mujddeen1@gmail.com

Abstract
Measles, an acute viral infectious disease caused by the measles morbillivirus, belongs to the paramyx-
ovirus family. It spreads through direct contact and airborne transmission, primarily infecting the
respiratory tract through coughs, sneezes, and nasal secretions. The prevalence of measles is a con-
cern in African and developing countries where overpopulation and limited birth control measures
exist. Outbreaks in such regions pose significant risks. In this study, a mathematical model was
developed to analyze measles transmission, considering various immunization strategies, and the
effectiveness of the Two-Dose vaccination D1(t) and D2(t). A control model was formulated, and
the Disease-Free Equilibrium (DFE) state was determined. The basic reproduction number, denoted
as R₀, was computed to assess the potential spread of the virus. Local stability analysis of the DFE
was conducted using Jacobian Matrix Techniques, revealing that the DFE is locally asymptotically
stable when R₀ is less than 1. The findings suggest that global eradication of measles is feasible if R₀
remains below one.

Key words: Basic Reproduction Number R₀, D1 and D2 Vaccination, Jacobian Matrix, Measles, Opti-
mal Control, Stability
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