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PREAMBLE
“He (God) raiseth up the poor out of the dust and lifteth up the beggar from the dunghill, to set them among princes, and to make them inherit the throne of glory...” I Samuel 2:8a
My Acting. Vice-Chancellor sir, I am delighted and honoured for the privilege given to me to deliver the 116th lecture in the series of inaugural lectures of Ambrose Alli University, Ekpoma.
Who could have imagined that I would one day stand before this distinguished audience to deliver an inaugural lecture as a professor of mathematics, due to my academic background? My parents were not educated, but loved education.
It might interest you to know that in my first West African School Certificate Examination (WASC) in 1977, I got an F9 in mathematics. Despite my excellent performance and much fascination with the subject throughout primary school till final year in secondary school, the result of “expo 77” WASC examination may have revealed my weakness(es). However, I was determined not to let this initial failure derail my dreams of going to the university and becoming a mathematician but I took responsibility for my failure and didn't blame any teacher. A few years later, during my teaching practice in 1981, I returned to St. John Bosco Grammar School, Ubiaja, the school where I failed mathematics in my first WASC examination attempt, to teach the very subject I once failed. Also in 1982, I taught mathematics to the first set of students of Ewatto Grammer School, my students in both institutions performed excellently well in their final examination. Some of them are professors today as a testimony of what God could do in the life of a man who gives his/her life to Christ.
In, my first seminar presentation during my Ph.D programme in 2000/2001, my supervisor remarked that I may not be able to make significant contribution in my chosen area of research (Numerical Analysis). I did not allow his assertion deter me. After submitting my first manuscript from my Ph.D work for publication, my supervisor (Prof. F.O. Otunta) of blessed memory, called me one night to say, and I quote “Cletus, this is good; your work has been published in a very reputable journal. You are doing very well!”. After my final oral defence, I published 12 different articles from my Ph.D research, in prominent journals, including the Journal of Applied Mathematics and Computation (Elsevier), which continues to be ranked among the top journals in computational mathematics globally.
Today, I stand as the 4th inaugural lecturer in the Department of Mathematics, and 116th in the history of Ambrose Alli University, Ekpoma. My career has been dedicated to teaching and research in mathematics with special reference to Numerical Analysis and Computational Mathematics.
My Acting Vice Chancellor sir, having taught mathematics from primary school through to the university level, this lecture therefore provides a profound opportunity for me, as a professor, to share my teaching, research experiences and new insights with both the university community and the general public.
Thus, the choice of my lecture title “Everything is Mathematics: Numerical Tools, My Language.”















INTRODUCTION
1.	Fundamentals and Definitions of Mathematical terms
Mathematics involves solving problems which helps to develop logical thinking and reasoning skills. In the words of William Thompson (Lord Kelvin), a British mathematician and physicist, “I often say that when you can measure what you are speaking about and express it in numbers, you know something about it, but when you cannot express it in numbers, your knowledge is of meagre and unsatisfactory kind. It may be the beginning of knowledge but you have scarcely in your thoughts advanced in the stage of science whatever the matter may be”. 
Mathematics is also a reason to praise God for His faithfulness. Mathematics is a fundamental part of human thought, logical and integral at understanding the world and ourselves. Mathematics provides an effective way of building mental discipline and encourages logical reasoning and mental rigor. 
(a) Logic in Mathematics
Logic is the formal mathematical study of the methods, structure, and validity of mathematical deduction and proof. It also means our ability to think logically, reason and identify connections.
Mathematical logic has numerous applications in various fields including computer science, cryptography and artificial intelligence. In medical science, logical reasoning is used to diagnose diseases based on symptoms and test results. Logical algorithms are used to reconstruct and analyse images from modalities like Magnetic Resonance Imaging (MRI) and Computed Tomograph (CT) scans.
Now let us look at this few examples of logical statements 
i. If goats can fly, then 1 + 1 =3 (True / False). Answer: True
ii. If 1 + 1 = 2 then God exist (True / False). Answer: True 
iii. If you can catch a dog with corn, then 2 + 2 = 5 (True / False). Answer: False
iv. So if 2 + 3 = 5, then fish can swim (True /  False). Answer: True
v. All triangles have four sides (True /  False). Answer: False
vi. Epidemiology statement: “Vaccination guarantees complete protection against disease. (True /  False). Answer: False
vii. Script analysis statement in music: All plays have a happy ending. (True /  False). Answer: False
viii. In Chemistry: Statement “All chemical reactions are reversible.  (True /  False). Answer: False. This is because not all chemical reactions can proceed in both direction.
(b)	Numbers in Mathematics
In mathematics, number is an arithmetic value which is used to represent the quantity of an object, numbers are used in our everyday life, such as counting money, time, things, and so on.
Numbers that can be use to count things are referred to as counting such 1, 2, 3, 4, 5, …
What is counting? – This is the process of determining the number of elements (things) of a finite set of objects;
The traditional way of counting consists of continually increasing a mental or spoken counter by a unit of every element of the set. There is archeological evidence suggesting that humans have been counting for at least 50,000 years ago (Howard, 1990).
You cannot talk about numericals or numerals without the idea of counting. The idea of counting begins with the idea of numerical processing such as finger counting, sticks, stones, counting and the use of abacus which laid the background for more scientific techniques today. Abacus was the first counting machines used as a mental tool to keep the track of numbers and to perform basic mathematical operations. Today in the 21st century, abacus is available in the form of a portable computing device, making calculation easier. It is the only tool for counting today for blind people and it is referred to as crammer abacus.
Counting numbers
Counting numbers are set of numbers, that we use to count; 1, 2, 3, 4, 5, … It is also referred to as natural numbers; in the sense that they feel natural to us and in fact, they are naturally the first numbers we learn excluding zero.
(c) Concept of Zero (0) in Mathematics
Zero in mathematics is the number that represents no amount, no objects. For example the numbers 1, 2, 3, 4, 5, … are referred to as natural numbers, zero and the natural numbers together are referred to as whole numbers. Zero is represented by the symbol “0”. Question: Is zero a real number in Mathematics? The answer is yes, because it is an integer. Integers include all negative numbers, positive numbers and zero. Zero also represents the absence of any negative or positive amount. 
For example, if you have 100 mangoes and add zero mangoes to that, you will still have 100 mangoes i,e 100 + 0 = 100. Similarly if you score zero in a test or examination; that is zero out of ten, . But you cannot have , why? The zero in the denominator cannot be measured, so the answer is NOT infinity as some of us were made to know when we were learning how to count.
Zero is an incredible number. It has a long varied history, dating back to ancient times. It is a number that has been used in many different cultures and has become essential not only to mathematics and science but also in our daily lives. Zero is an essential value that enables us to measure, calculate, and understand various aspect of our lives.
Zero is a foundational building block. It represents the lack of anything and is the starting point from which all things can be created (origin of creation).
For example, in the beginning, God created the heaven and the earth. And the earth was without form, and void and darkness was upon the face of the deep. And the spirit of God moved upon the face of the waters. And God said, let there be light and there was light. So the earth and things thereof were created from nothing (zero position in the mind of God). (Gen 1:1-3)
Without zero, the decimal system, algebra, calculus, modern electronics, engineering and automations would not have been possible. The concept of zero has various application and interpretations in medicine, engineering and other areas.
· Absence of disease: Zero can mean the absence of disease or negative test result indicating a patient does not have a particular condition.
· Neutral value: In pharmacology, zero may represent the neutral value of drugs effect.
· Risk assessment: Zero can represent negligible risk.
· In engineering, zero represent the ground state or reference potential in a circuit.
· It also represent initial conditions or starting point in analysis.
· Zero in marriage – starting point – representing the beginning of a marriage, where both partners starts from a blank state building their life together. The concept of zero offers a unique perspective on marriage, encouraging couples to embrace a fresh start, unity and balance in their relationship. Thus zero’s significance extends beyond mathematics, influencing various aspects of our lives.
(d)	Concept of Epsilon
The concept of epsilon (ε) in mathematics refers to a small positive value used to represent a tiny quantity or a margin of error. It is used to indicate that a given quantity is small or close to zero. 
Significance of Epsilon in Science
In Physics, for example, this is a mathematical quantity that shows the extent of an electric field which is permitted in vacuum or free space.
It is often used in mathematical proofs and definitions to specify a bound or a tolerance for a particular property or behavior. In various mathematical contexts, epsilon can represent:
1. Error margin: In numerical computations, epsilon represents the maximum error allowed or tolerance.
2. Small quantity: In mathematical proofs, epsilon is used to represent a small positive value that can be made arbitrarily small.
3. Infinitesimal: In calculus and mathematical analysis, epsilon is used to represent an infinitesimally small quantity, often used to define limits and derivatives.
For example let points  and  be on the real line. The distance between  and  less than epsilon is written as . We say that  and  are arbitrarily close.
The concept of epsilon has practical applications in various real-life situations like computer graphics, medical testing, measuring errors, quality control, weather forecast etc. the concept of epsilon helps us navigate the inherent uncertainties in real-world measurements and predictions, allowing us to make more accurate and informed decisions.
In summary, epsilon is a fundamental concept in mathematics that represents a small quantity or margin of error, allowing mathematicians to define and work with precise limits, tolerances, and bounds in various mathematical contexts.
2.	Mathematics and Man (Everything is Mathematics)
I will like to look at real life in mathematics. The questions many people ask is “when am I ever going to use mathematics?” The truth is that we use mathematics all the time. From the time you get up from bed till one goes to bed in the night and from birth till death we use mathematics. As a way of summary, here are some fields, daily tasks and events for which mathematics plays a crucial role: problem solving, science and technology, art and architecture, economics and finance, cryptography and security, data analysis and visualization, philosophy and logic, cognitive development, cultural significance and continuous evolution.
The relationship between mathematics and man is one of mutual influence, with mathematics shaping human understanding and human ingenuity advancing mathematical knowledge.
(a)	Mathematics in Arts
Mathematics is deeply intertwined with various fields of art, providing essential tools for creation, analysis, understanding and enhancing artistic works. Here are some applications of mathematics in different fields of art studies.
1. Theatre and Media Arts: Uses mathematics for set design, lighting design, and choreography to ensure accurate proportions, optimal lighting effects, and precise timing.
2. Fine and Applied Arts: Employs geometry for perspective and proportion, symmetry principles for design patterns, and algorithms for digital art and graphics.
3. History: Utilizes mathematics for dating artifacts, constructing timelines, and performing quantitative analysis of historical data.
4. Religion: Applies mathematical principles in the architectural design of religious buildings and uses sacred geometry for spiritual symbolism.
5. Sociology: Implements statistical analysis and network analysis to study social trends, behaviors, and relationships.
6. Mass Communication: Uses data analytics and algorithm design to measure audience engagement, analyze media consumption, and optimize information dissemination.
7. Music: Relies on mathematics for the structure of rhythms and harmonies, as well as the acoustical design of instruments and performance spaces.
8. Literature: Uses statistical and computational methods for text analysis and applies mathematical concepts of structure and form in literary composition.
(b)	Mathematics in Medicine
Mathematics is essential in medicine, enhancing diagnostics, treatment, and research through precise image reconstruction, disease modeling, drug dosing optimization, genetic mapping, and physiological simulations. It aids in clinical decision making, radiation therapy planning, biomechanics, clinical trial analysis, and health economics, ultimately driving medical innovation and improving patient outcomes. Here are some specific applications of mathematics in different fields of medicine. 
1. Psychiatry: Statistical models analyze behavioral data, helping in the diagnosis and treatment of mental health disorders.
2. General Surgery: Geometry and calculus assist in planning surgical procedures and simulating outcomes.
3. Gynecology: Statistical methods are used for analyzing reproductive health data and optimizing treatment plans.
4. Physiotherapy: Biomechanical models simulate movements and forces, aiding in the design of rehabilitation protocols.
5. Dentistry: Mathematical models improve imaging techniques, orthodontic planning, and implant design.
6. Optometry: Mathematics enhances vision correction algorithms, lens design, and eye movement analysis.
7. Medical Laboratory Sciences: Statistical analysis ensures the accuracy and reliability of laboratory tests.
8. Anatomy: Geometry helps in modeling anatomical structures for education and surgical planning.
9. Dermatology: Image processing algorithms are used to analyze skin conditions and track treatment progress.

(c)	Mathematics in Environmental Studies
Mathematics plays an integral role in every field of environmental studies, providing foundational tools and framework for modelling, analysis, and optimization across a wide range of applications, in order to develop solutions to environmental problems. Here are some key applications of mathematics in different fields within environment sciences:
1. Climate Science: Makes use of differential equations and numerical simulations for climate modeling and future climate change predictions.
2. Ecology: Employs mathematical techniques to study population dynamics and spatial statistics for species distribution analysis.
3. Renewable Energy: Mathematics is used to optimize the design and operation of renewable energy, as wind farms and solar panels, to maximize efficiency and minimize costs; while numerical simulations help in understanding the performance of renewable energy technologies under different environmental conditions.
4. Geophysics: Implements seismic modeling and geostatistics for earthquake prediction and resource exploration.
5. Geography: Mathematics enhances geography through spatial analysis, Geographic Information Systems (GIS), and environmental modeling, enabling accurate analysis of geographic data, prediction of environmental changes, and optimization of resource allocation. These mathematical tools collectively improve the understanding and management of both physical and human landscapes.
(d)	Mathematics in Law 
Mathematics provides a powerful toolset for legal professionals to analyze complex data, make informed decisions, and build stronger cases; specifically, in:
· Forensic analysis: Mathematical techniques are used to analyze evidence, such as DNA profiling, fingerprint analysis, and digital forensics.
· Economic damages calculations: Mathematical models estimate damages in personal injury or breach of contract cases.
· Legal data analysis: Mathematical techniques help analyze large datasets to identify patterns and trends in legal decisions.
· Game theory and negotiation: Mathematical models inform strategic decision-making in negotiations and settlements.
· Actuarial analysis: Actuaries use mathematical models to assess risk and calculate insurance payouts.
· Expert testimony: Mathematicians and statisticians serve as expert witnesses to interpret data and provide objective analysis.
· Contract optimization: Mathematical optimization techniques help draft and analyze contracts.
· Legal prediction models: Machine learning algorithms, based on mathematical models, predict legal outcomes.
(e)	Mathematics in Life Sciences
Mathematics plays a vital role in life sciences by providing models and tools to quantify, analyze, and predict biological processes and phenomena. Various mathematical techniques such as differential equations, statistical methods, and computational simulations help understand complex systems, from enzyme kinetics in biochemistry to population dynamics in ecology. Here are some applications of mathematics in different fields of life sciences:
1. Biochemistry: Uses differential equations to model the kinetics of enzymatic reactions (e.g., Michaelis-Menten kinetics).
2. Biology: Applies population genetics models like the Hardy-Weinberg equilibrium to study allele frequencies in populations.
3. Zoology: Utilizes game theories and differential equations to model animal behaviour as well as population dynamics, including birth and death rates.
4. Botany: Employs mathematical techniques like differential equations to describe plant growth patterns and resource allocation. Kinetic models analyze the light-dependent reactions and the Calvin cycle.
5. Microbiology: Uses exponential and logistic growth models to describe bacterial population dynamics.
6. Human Nutrition and Dietetics: Applies linear programming to optimize diet plans for meeting nutritional requirements while minimizing costs.

(f)	Mathematics in Artificial Intelligence
Today, artificial intelligence (AI) has become an integral part of numerous applications, including personalized recommendations on streaming platforms, healthcare, finance development of self-driving cars and beyond. As AI continues to evolve and transform various industries, the underlying role of mathematics in driving these innovations cannot be overstated. Mathematics provides the theoretical framework and practical tools necessary for designing, analyzing, and implementing all AI systems.
(g)	Mathematics in Marriage
In mathematics, marriage problem may be referred to assignment problem. Now you may or may not agree with me that mathematics exists in the mind of God, all we need to do is to discover it. His ideas can be represented in this example, God’s original idea of marriage “Therefore shall a man leave his father and his mother and shall cleave to his wife and they shall be one flesh can be expressed as numerical equation. (Gen 2:24).
Now, let man be  and the woman be .
		(i) (represent the original unity of man and woman in God’s plan)
	(ii) (representing the removal of a rib from man to create woman for the man).
Solving these equations simultaneously, we obtain
 (Existence of man independently)
 (Woman in a sense was form from man)
(h)	Mathematics in the Kitchen
Mathematics in the kitchen offers a flavourful perspective on cooking, highlighting the logic and beauty behind culinary creation. Examples include counting portions, increasing recipe yield, determining ratio for preparing a stock, calculating a plate cost or establishing a food and labour budget. Culinary mathematics begins with the basics of addition, subtraction, multiplication, division, ratios, yields and percentage. You might not think mathematics has much to do with cooking, but the truth is that the better your mathematics skills are, the better you will be in the kitchen. Just consider the importance of mathematics while you are trying to follow a recipe. Algebra is used in cooking, especially when you are making items like vegetable soups, etc. where the correct combination of the ingredients is very crucial. Algebra comes to your rescue and helps find the correct quantity of ingredients to make the food sufficient for different sizes of serving.
(i)	Mathematics at Death
Mathematics can be found even in the solemn setting of a grave site:
· Geometry of headstones: The shape, size, and arrangement of headstones involve geometric calculations and patterns.
· Grave spacing: Mathematical 6ft calculations ensure proper spacing between graves and to maximize space.
· Epidemiology and mortality rates: Statistical analysis of mortality rates and disease spread can be applied to understanding the demographics of those buried.
· Memorialization and data analysis: Mathematical models can be used to analyze and visualize the data on grave sites, such as names, dates, and relationships.
Mathematics is present even in the most solemn and sacred spaces, serving as a reminder of its ubiquity and importance in our lives.
(j)	Mathematics in the Animal’s Kingdom
Animals use mathematics in various intuitive ways to navigate their environments, find food, and interact with others. Here are some applications of mathematics among animals:
1. Navigation and Migration: Animals like birds, fish, and insects use natural mathematical patterns, such as celestial navigation or the Earth's magnetic field, to travel long distances. They calculate distances, directions, and the best routes to their destinations.
2. Foraging and Hunting: Animals employ optimization strategies to maximize their energy intake. For example, bees use geometric patterns, such as hexagons, to efficiently collect nectar and store it, and predators calculate the optimal distance to chase prey while minimizing energy expenditure.
3. Social Interactions: Many animals use mathematical concepts in social structures and communication. For instance, ants and bees use pheromone trails and spatial organization based on simple mathematical rules to coordinate activities and build complex nests.
4. Resource Allocation: Some animals, like squirrels, use probabilistic models to decide where to cache their food, balancing the risk of theft and the likelihood of recovery.
5. Reproductive Strategies: Animals use patterns and calculations to maximize reproductive success, such as the spacing of offspring or mating calls, to ensure the best chances for survival and reproduction.
Summarily, Mathematics is a tool in our hands that simplifies and enhances our lives. It serves as a universal language that permeates every aspect of existence, laying the foundation upon which our world is built. Comprising four essential areas - arithmetic, algebra, geometry, and analysis - mathematics integrates these fundamental concepts to shape our understanding and interaction with the world. Arithmetic, which deals with quantity, is fundamental to everyday activities such as budgeting and cooking. Algebra focuses on structure, aiding in problem-solving and understanding relationships, whether in basic equations or complex systems. Geometry, concerned with space, involves the design of everything from architecture to artwork, shaping our physical and conceptual environments. Analysis, which deals with change, drives technological and scientific advancement by enabling us to model and predict dynamic systems.
My AVC sir, it is said that death and life are in the power of the tongue and they that love it shall eat the fruit thereof (Prov. 18:21). From real-life impact of mathematics on man, I can safely say also that “Death and life are in the power of mathematical tools and they that understand it shall eat the fruits thereof! 
To justify my analogy let us look at the following real-life examples.
a. Pilot and airplane passengers
b. Surgeon and surgical patients
c. Pharmacist and patients taking medical care.
d. Architect and building users
e. Fire fighters and people in a burning building
f. Manufacturer and product consumers
g. Electrician and household members.
h. IT specialist and computer users
i. Medical doctors and patients.
j. Drivers and passengers
k. Engineers and building structures
l. Cooks and dinner guests
m. Nurses and pregnant woman in the labour room.
From the above real-life examples, you can see that the more mathematical we are in our approach, the more rational we would be in our thoughts and actions. 
3.	Numerical Tools, My Language
Fundamentals of Numerical in Mathematics
As civilization developed, so did the mathematical problems associated with real life become more complex. Mathematical problems of life could come from area of science, engineering, management or social sciences and so on. In an attempt to obtain the best approximate solution to real life problems, which can be expressed as mathematical model gave birth to the idea of numerical analysis.
What is Numerical Analysis?
Numerical Analysis is a branch of mathematics that solves continuous problems using numeric approximation. It is concerned with the development of efficient methods for getting numerical solution to complex mathematical problems.
Hence numerical can be referred to as arithmetic operation yielding approximate solution to a given problem.
Some of the features of numerical analysis include the following:
· Numerical analysis provides computational methods for the study and solution of mathematical problem.
· There is a fundamental concern with error, its size and its analytic form
· Numerical analysis is concerned with the stability concepts
· To develop and evaluate methods for computing require numerical results from given data.
· The given data are called the input information, while the required results are the output information.
Numerical analysts are generally interested in measuring the efficiency of an algorithm.
2.2	Numerologists and Numerical Analysts
Numerologists and Numerical Analysts share a common foundation in numbers, but their focus, approach, and applications differ. While Numerologists:
· focus on the mystical, symbolic, and spiritual significance and relationships of numbers, birthdates and names to provide guidance, self-awareness, and personal growth;
Numerical Analysts focus on the mathematical and statistical analysis of numerical data to develop and apply algorithms and techniques to extract insights from data. They emphasis objectivity, accuracy and precision in their analysis.
To following are statements expected from a Numerologist and a Numerical Analysts in order to further illustrate their differences:
Numerologist: "The number 7 in your birthdate indicates spiritual growth and introspection."
Numerical Analyst: "The data shows a 7% increase in sales revenue, which can be attributed to the marketing campaign's effectiveness."
While both work with numbers, their goals, methods, and applications are distinct.
2.3	Key Research Areas in Numerical Analysis
The Possible research areas in numerical analysis include the following:
· Approximation Theory
· Optimization
· Numerical Differentiation and Integration
· Ordinary and Partial Differential Equations
· Interpolation
· Fractional Differential Equations
· Numerical Linear Algebra
However, my research area is the development of numerical methods / tools and algorithms to solve classes of ordinary and partial differential equations.
2.1	Numerical Differential Equations
Solving ordinary and partial differential equations numerically is crucial for modeling physical phenomena such as fluid dynamics, head transfer and electromagnetic fields. Tools or techniques like finite difference (FDM), finite element (FE) and spectral methods play very important roles.
Ordinary Differential Equations (ODEs)
The mathematical formulation of some physical phenomenon in biological, mechanical, chemical, control and economic systems often give rise to systems of ordinary differential equations. The most general form which an ODE may assume is given by
								(1)
where  is the independent variable,   is the dependent variable

So that 
Definition: Initial Value Problems (IVPs) in Ordinary Differential Equations
Let  						(2)
Where  is the initial condition
Equation (2) refers to as the first order differential equation
Definition: Partial Differential Equation 
Partial differential equations (PDE) contain two or more independent variables and one or more dependent variable such as    are independent variables, while  is dependent variable. The general representation of PDE is 
								(3)
where 
·  is the unknown function, 
·  and  are the independent variables (space and time, respectively).
· , and  are the partial derivatives of  with respect to  and 
·   is the second partial derivative of  with respect to .
·  is a non-linear function that describes the relationship between unknown function and its derivatives. Few examples are stated below.
·  (linear PDE, since  is known).
·  
·  (non-linear PDE)

What are Numerical methods
Numerical methods offer approximation solutions to mathematical problems where analytic methods of solution may not exist. Data available does not admit the applicability of direct use of the existing analytic methods.
Definition:	Algorithms are step-by-step procedures for solving a problem. They are well-defined instructions that are some input process it and produce a corresponding output. Look at this simple example.
Definition: Numerical tools in mathematics include. Graphs and charts, curving fitting analytical and numerical means of solving mathematical models and numerical regression. 
2.3	Problems Areas in Numerical Solution to Ordinary Differential Equations (ODEs) and Partial Differential Equations (PDEs)
Important classes in the numerical solutions to initial value problems (IVPs) in ordinary differential equations include stiffness, singularity oscillatory, non-linearity and numerical stability, while in partial differential equations these problems include singularities, stiffness, boundary layers, physical constraints, numerical stability and non-linearity. These challenges require continued research and development in numerical methods, algorithms and software to overcome them and ensure accurate and efficient solutions to them.
My major first research areas of focus are stiff and non-stiff problems arising from ordinary differential equations and however, for purpose of clarity, we examine the word ‘stiff’ arising from real life problems and efforts made at resolving these problems through numerical methods. 
Generally, the word ‘stiff connotes a sense of rigidity, resistance to change or difficulty in movement. The word ‘stiff’ occurs in various real-life context beyond numerical analysis and scientific computing. Some examples are as follows – Biology, Mechanical engineering, medicine, sports and fitness, everyday life, psychology and even our family life. 
Stiff Problems in Family (Marriage)
Stiff problems in a family can arise from combination of factors, leading to complex and challenging situations. Such as:
· Breakdown of communication
· Different values and beliefs
· Generational differences
· Unresolved conflicts
· Changing family dynamics (divorce, remarriage or children bearing home).
· Unrealistic expectations
· Lack of emotional intelligence
· Power struggles
· Unaddressed trauma
· External pressures
These above factors can lead to stiff problems in a family, making it challenging to navigate relationship, communicate effectively and find solution. 
In vehicles, stiff problems can occur in various systems, leading to challenges in modeling and simulation.
Examples of these include engine dynamics, transmission and the vehicle braking systems, electrical system, tyre dynamics.
Another example we quickly consider is stiff problems in University Administration. These problems can arise from combination of factors leading to challenging complex situations. Some stiff problems that can occur in a University administration include:
· Bureaucratic red tape
· Resistance to change
· Limited resources
· Communication breakdown
· Regulatory compliance (governmental regulation can be a stiff problem)
· Student affairs management
· Strategic planning and implementation
· Stakeholders engagement.
To resolve a stiff problem in a university administration, numerically, the following steps will be profitable.
· We model the problem using Ordinary Differential Equations or Partial Differential Equations that describe the dynamics of the system.
· Discretize the problem
· We chose a numerical solver
· We implement the solver (use of software package like MATLAB, Python, maple).
These stiff problems require specialize numerical methods and solvers such as Backward Differential Formula (BDF) implicity Euler and Runge-Kutta methods, exponential integrators, and linear multistep methods.

4.	My Research Methodology
In the course of my research, I discovered that in developing any numerical methods or algorithms for solving differential systems of equations, the following steps must be religiously followed to have safe landing.
· Define your problem. Your method cannot handle all types of differential equations at the same time, given the same conditions
· Determine the existence and uniqueness of the solution to such problem
· Convergence and accuracy measure
· The knowledge of the language and results of linear algebra, real and complex analysis and functional analysis with its notation and norms, vector spaces and operators are of necessity.
· Error computation and analysis - This is fundamental because, its size and analytic forms are required since numerical methods are approximations.
· Stability analysis of the method.
· Efficiency measure of the algorithms – this has to do with the determination of the cost of algorithm.
· Finally, numerical analyst should know how this method compares with other existing methods that solve the same set of problems.
4.1	My Language: Numerical Methods / Tools
My core (Ph.D) research area focused on the development of exponentially fitted multiderivative numerical methods for stiff initial value problems in ordinary differential equations under the supervision of my then proactive and diligent professor of mathematics Prof. F. Otunta (UNIBEN) of the blessed memory.
Stiff systems including the building energy simulation problems are difficult and costly to compute. Standard explicit solvers are compact and time stepping with them, is cheap, but many time increments are required. Implicit solvers offers stability for any time increment at the cost of a lot of computation per step. What is needed is a method that can take a long-time step cheaply. Exponential fitting methods offer this option. 
The ideas of using exponentially fitted formulas for the approximate numerical integration of certain classes of stiff systems is fist ordinary differential equation, which was originally proposed by Liniger and Willoughby (1970) was to derive integration formulas containing free parameters other than the step length of integration.
In the work of cash (1981) who attempted using multiderivative linear multistep method with one-step second derivative formulas to solve stiff differential equations. Though the method was A-stable for orders 1 – 3, with good results when applied to stiff problems, but with orders 4 and 5, the numerical results were poor.
However, Okunuga (1994, 1977), Ismail and Ibrahim (1999) and many other researchers developed second derivative multistep methods for stiff problems to improve on the work of Cash. From the stability analysis of those methods, though they were A-stable, yet the numerical results of their methods were not satisfactory. This led to my developing the third derivative exponential fitting integrators for solving stiff problems. In the course of my work, I developed a family of k-step third derivative multiderivative exponentially fitted formulas, where k  = 2, 3 of various order.

4.2	My Methodology
For better understanding of my research work the following useful definitions and remarks are necessary.
Let 								(4)
be a first order ordinary IVPs in a finite interval 
where the Jacobian arising from (4) varies slowly and the eigen-values of the Jacoian (J) have negative real parts. The problem called the “stiff are too important to ignore, and too expensive to over power. They are too important to ignore because, they occur in many physically important situations, they are too expensive to overpower because of their size and the inherent difficulty they present to classical methods. (Shampire and Gear, 1979).
Definition:	A system (4) is said to be stiff over the finite interval  if for every  the eigenvalues  the Jacobian matrix arising from (4) satisfy the following conditions.
i. 
Where  represents the real component of the complex numbers 
ii. Stiffness ratio 
That is, we will not call a problem stiff in mathematics unless its solution is slowly varying with respect to the most negative real part of the eigenvalue.
Definition: A numerical or integration method is said to be exponentially fitted at a complex value  if when the method is applied to the scalar test
 										
with exact initial conditions, the characteristics equation  satisfies the relation
. That is	
Given that  is a test function, whose solution is given by 	
Where 
Definition: A numerical method is said to be A-stable if its region of absolute stability contains the whole of the left-hand half of the complex plane. That is,  for all values of  is negative. In nearly every linear systems of differential equation which have widely disperse eigenvalues, high order A-stable formulas are particularly appropriate since they allow integration to proceed with a large step size. Thus the need to develop high order A-stable implicit multistep formulas which uses linear combinations of derivative higher than the first gave rise to the development of our scheme.
The general multiderivative multistep method is given by

							(5)
where  is the  derivative of  evaluates at ,  and  are real constants with  and  is the approximate numerical solution evaluates at the point . In order to remove the arbitrary constant in (5), we always assume that   and 


In the derivation of the family of k-step exponential fitting methods of various orders, the following steps are taken into considerations:
Step I: In the spirit of cash (1981) and Okunuga (1999) we choose two free parameters from equation (4)
Step II:	 We split the equation (4) into predictor-corrector mode for purpose of profitable stability analysis and implementation of the method.
From equation (4), we obtain

					(6)
where 
Substituting these parameters in (6), we obtained

						(7)
as predictor and

						(8)
as corrector 
where
 
 						
are respectively the first, second and third derivatives of . When we are deriving exponentially fitted multistep methods the approach is to allow both (10) and (11) to possess free parameter each than the mesh size  which allow it to be fitted automatically to exponential function.
Define  operator as:
    (9)
We assume that the function  has continuous derivatives of sufficiently high order.
Expanding the test function  and its derivative  and           in equation (9) using Taylor series about , we obtain set of equations.
 
    		  (10)
From equation (10), we developed a family of k-step exponential fitted methods of different order in our research. However we present a family of two step exponential method of order 6 formula to demonstrate the usefulness of my numerical methods to solving stiff and non stiff IVPs in ODEs.

Now, to derive a two-step third derivative of order 6 predictor formula, we deduce six set of simultaneous equations from (   )
If we let  as free parameter, where , we thus obtain
 
 
 
 									(11)
 
 
When we solve equation (   ), we obtain the following values of the unknown parameters as:
 

Substituting these values into equation (  ), we obtain the predictor formula as,

      (12)
For the purpose of exponential fitting, and computation of stability function, of the formula we apply equation (  ) to test function (    ) to yield:

Since , we have,
 (13)
From equation (16), we obtain 
 
So that,
 					(14)
For the purpose of computation and stability analysis of our method, we need to obtain the free parameter  from equation (17). Then using equation (  ) and (   ), we have,
 							(15)
  					(16)
Again to derive the corresponding corrector formula, we obtained seven set of equations from (   ), by imposing similar condition as in the predictor by letting  as free parameter. 




 
 
 
 							(17)
 
 
 
Solving equation (17), we obtain the values of the unknown parameters as follows:
   
    
 
Substituting the values of the parameters into (7), we have the corrector formula as
 
								(18) 
When we simplify further, we now obtain equation (19)
 			(19)
Next is to obtain  from equation (19)
 				(20)
For easy implementation, we unite equation (19) and (20)
 





Stability Analysis of the Method
We examine the stability nature of the methods as follows:

So that   

Similarly, from (20), we have

and 

The implication is that the values of a in the open left half plane is 
, and similarly
 
This shows that the values of  is increasing, the corresponding values of  and  are monotonically increasing
The numerical stability analysis of the method is illustrated in the table below:
Stability Nature of the Sixth order formula
	
	
	

	-10
	1.14658
	-0.09705

	-20
	1.17157
	-0.10611

	-50
	1.18824
	-0.11320

	-100
	1.19486
	-0.11581

	-200
	1.19702
	-0.11715

	-1000
	1.19940
	-0.11824



From the table, it shows that all values of  and  are bounded within the range of the open intervals.
[bookmark: _GoBack]Lastly, when we test the values   in equation (18), we established that  for all 
That is, the exponentially fitted method of order 6 is A-stable.
The implementation now follows using FORTRAN package.
Numerical Experiments
To show the effectiveness and validity of our newly derived methods, we present some numerical examples that we solved with our methods below. All numerical examples are coded in Fortran 77 and implemented on digital computer.
Problem 1: (Jackson and Kenue (1974), Cash (1981), Okunuga (1997)
 
      						
The eigenvalues of the Jacobian matrix of the system are  and  with stiffness ratio 48 which shows that the equation is stiff.
The exact solution is given as: , 
Tested on our newly developed schemes of orders 4 to 9 using various step lengths. For instance, when we use step length of h=0.03125, we obtain  this is because 
To obtain a result, the procedure required is that the parameters ‘’ and ‘’, the quantity  are computed.
Now, for the purpose of comparison, we denote the third derivative two-step exponential fitted integrators in chapter 2 for orders 4 through 10 by AB4, AB5, AB6, AB7, AB8, AB9 and AB10 respectively.
We compare results obtained by these integrators with that of Cash (1981), Jackson and Kenue (1974), and Okunuga (1994, 1997). We denote the methods proposed by Jackson and Kenue J-K, CH4 and CH5 respectively denote the fourth. and fifth order schemes given by Cash for the case  of the exponentially-fitted multiderivative methods, and the method proposed by Okunuga's method is denoted by OK4, OK6, OK7 respectively for order four, six and seven for second derivative multistep methods.
Table 3.1(a) Comparison OF Numerical Methods on Problem x for various step lengths
	Method
	Step size
	Y(1)
	Z(1)x10-2
	Error Y
	Error Z

	J-K
	h = 0.0625
	0.2725503
	-0.2879477
	
	

	CH4
	
	0.2735498
	-0.2879471
	
	

	CH5
	
	0.27355005
	-0.28794742
	
	

	OK4
	
	0.2473550046
	-0.28794741
	
	

	OK6
	
	0.273546565
	-0.287943753
	
	

	AB4
	
	0.273550041
	-0.28794741
	
	

	AB6
	
	0.273550040
	-0.28794941
	
	

	
	
	
	
	
	

	J-K
	0.03125
	0.27355005
	-0.28794742
	
	

	CH4
	
	0.27355003
	-0.28794740
	
	

	AB6
	
	0.273550040
	-0.28794741
	
	

	
	
	
	
	
	

	OK6
	0.05
	0.27354864264
	-0.28794593940
	
	

	AB6
	
	0.27355003
	-0.287947402
	
	

	
	
	
	
	
	

	OK4
	0.125
	0.27355005
	-0.287947402
	
	

	Exact
	Solution
	0.27355004
	-0.287947411
	
	



As shown in the Table 3.1(a) above, the numerical result show that our methods perform better than existing methods. In particular our methods of orders 4 and 6 gave higher degree of accuracy than other existing methods that solves the set of problems.
The charts representing the results of problem 1, is shown in Figures 3.1,3.2, 3.3 and 3. 4 below.
Errors of Numerical methods for Problem 1, at h=0.03125














Absolute Erros of Numerical Methods on
Problem 1 with step length at h = 0.03125
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FIG 3.1
From Figure 3.1 above, we observed the growth of the errors in J.K and CH4 methods are higher than that of our method of order 6 (AB6) on Problem 1. This shows the efficiency of our third derivative multi-step method over second derivative methods of Jackson and Kenue (1974), Cash (1981) and Okunuga (1994) respectively.

Absolute Errors of Numerical Methods on
Problem 1, at h=0.0625
[image: ]
Methods
FIG 3.2
In Figure 3.2 above, the absolute errors in methods of order 4 (AB4) and order 6(AB6) on Problem 1 for step length h=0.0625 are lower than those of Jackson and Kenue (1974) J.K, Cash (1981), CH4 and CH5, and Okunuga (1994) OK4 and OK 6 respectively. Here our methods of order 4 and 6perform better in accuracy than the existing methods mentioned above.






Absolute Errors of Numerical Values of y(x) of methods of order 4 Okunuga (1994) and Abhulimen (2006) for Problem 1 at x for h = 0.0125
[image: ]
In Figure 3.3 above, we observed, the absolute errors in Problem represented by OK4, Okunuga (1994) are higher than our method of order 4 represented by AB4. This demonstrate that the new method of order 4 (AB4)have higher degree of accuracy than Okunuga (1994), OK4.

Problem 2: Non-linear stiff problems. (Enright and Pryce (1983)).
Gear (1987) discussed the application of stiffly-stable integration formulae based on backward difference approximation of the derivative and used the following non-linear stiff problems to illustrate the method.
 
  						(3.2)
 
Enright and Pryce (1983) suggested the error tolerance as . The eigenvalues of the system are given by . The stiffness ratio is 376923.14
The exact solution is given by
 are determined using initial value condition.
The numerical results of the various methods as  are given in Tables 3.2 (a) and 3.2 (b) respectively. For the purpose of comparison, we denote the method of order 4 due to Okunuga by OK4, while AB4, AB6 and AB8 represent our method of orders 4, 6 and 8 respectively.
Table 3.2(a): Numerical result on Non-linear stiff problem 2
	Step length (h)
	Method
	
	
	

	0.0625
	AB4
	0.5882826881
	1.0092403605
	-2.7914604750

	
	AB6
	0.5882826881
	1.0092403605
	-2.7914604750

	
	AB8
	0.5884667145
	1.0090563343
	-2.7919757498

	0.1
	AB4
	0.5882826880
	1.0092403606
	-2.7914604746

	
	AB6
	0.5882826880
	1.0092403606
	-2.7914604746

	
	AB8
	0.5882826902
	1.0092403584
	-2.7914604809

	Exact Solution
	0.5882826881
	1.0092403605
	-2.7914604750



Errors
	Step length (h)
	Method
	
	
	

	0.0625
	AB4
	
	
	

	
	AB6
	
	
	

	
	AB8
	
	
	

	0.1
	AB4
	
	
	

	
	AB6
	
	
	

	
	AB8
	
	
	



We observed from table 3.2(a) that for a step length of h = 0.0625, results of both methods of order 4 and 6 (i.e. AB4 and AB6) are identical for ,  and  whereas, methods of orders 8 (AB8) has error of which is below the prescription of Enright and Pryce (1983 for  and .
We also observed that the performance of method f order 8 on problem 2 reveled that in this research work, a higher order does not necessarily indicate higher degree of accuracy that the lower order.
Table 3.2 (b): Efficiency of method of order 6 on problem 2
	Method
	Step
	Error 
	Error 
	Error 

	OK4
	0.0625
	
	
	

	AB6
	
	
	
	

	OK4
	0.1
	
	
	

	AB6
	
	
	
	

	
	
	
	
	



From the numerical results in table 3.2(b) above, we observe that our third derivative multistep of order 6, performed better, with high accuracy than OK4 (i.e. second derivative method due to Okunuga), for both step lengths 0.0625 and 0.1 respectively.
This result revealed also that for highly stiff problems, a sixth third derivative multistep A-stable method will be preferred to second derivative methods.

My Contribution to Knowledge
I hereby display some of my research work and findings as follows
i. On a fourth order exponentially fitted multiderivative method for stiff initial value problems (IVPs). (Abhulimen and Otunta, 2005). 
In this paper, a class of fourth order exponentially fitted multiderivative method for the numerical integration of stiff initial value problems was designed. The method was designed with certain free parameters  and  which allow it to be fitted automatically to exponential functions. The implementation of this method on some standard stiff IVPs revealed that the numerical results compete favourably when compared with the existing methods that have solved the set of problems.
ii. A sixth order multiderivative multistep methods for stiff system of differential equations (Abhulimen and Otunta, 2006). 
In this paper, exponentially fitted multiderivative multistep method for the numerical solution of first order stiff initial value problems in ordinary differential equations was derived. Numerical stability of the method was examined. It shows that the method is A-stable for all choices of the fitting parameters. The efficiency and accuracy of the method were tested on some standard stiff IVPs. The numerical results using our methods show that our method was not only efficient but of higher degree of accuracy compared to all other methods that solved these same set of stiff IVPs.
iii. A family of two-step exponentially fitted multiderivative methods for the numerical integration of stiff initial value problems (IVPs) in ordinary differential equation.
(Abhulimen and Otunta, 2007). 
Here, a family of two-step exponentially fitted multiderivative A-stable method of order seven was derived. Numerical example were used to demonstrate the efficiency and accuracy of our methods. The results show that our method was A-stable and have higher degree of accuracy when compared with the existing methods that solve the same set of problems.
iv. A class of exponentially fitted third derivative methods for solving differential equations. (Abhulimen, 2008); A class of exponentially fitted third derivative methods of order eight for solving stiff initial value problems in ordinary differential equations was developed. The stability analysis of the method which allows free parameter, show that it was A-stable. The numerical implementation of the method to standard stiff problems revealed that our method was more efficient when compared with second derivatives and other existing methods which solve the same set of stiff problems.
v. An exponentially fitted predictor-corector formula for stiff systems of ordinary differential equations. (Abhulimen, 2009): In this paper, exponential fitting third derivative predictor-corrector formula suitable for stiff systems of ordinary differential equations was developed. The stability of the method when carefully examined shows that the integration formula was A-stable. The results of the implementation of the formula to some stiff initial value problems shows that our formula is efficient and compared favourably with some existing methods.
vi. A New class of exponential fitting numerical integrators for initial value problems in ordinary differential equations. (Abhulimen and Otunta (2009); 
In this paper, a class of third derivative exponential fitting numerical integrator was designed for stiff initial value problems (IVPs). Numerical analysis of the method revealed that it was A-stable. Finally the efficiency of this methods was tested on some stiff IVPs and the result indicate that the method is accurate and efficient for problems for which exponential fitting is appropriate.
vii. A sixth-order exponentially fitted scheme for the numerical solution of systems of ordinary differential equations. (Abhulimen and Omeike, 2011); Here, a class of sixth-order three-step second derivative scheme was developed. The numerical stability analysis was carried out. The result revealed that it was A-stable. The results of some standard numerical examples were presented which allow an appraisal of the scheme with existing methods. From the numerical results presented we conclude that the three-step second derivative exponentially fitted scheme of order six was accurate, efficient and compete favourably with existing method which have solved the same set of stiff problems.
viii. Exponentially fitted third derivative three-step methods for numerical integration of stiff initial value problems. (Abhulimen, 2014); In this paper, the construction of exponentially fitted third derivative three-step methods of order six for the numerical integration of stiff initial value problems (IVPs) was carried out. The numerical stability of the new method experiments confirming theoretical expectation were provided. Finally, the numerical results shows that the new method was A-stable and compared favourably with the existing methods in terms of efficiency and accuracy.
ix. A fifth-order exponential fitting integrator. (Abhulimen, 2015); In this paper, an exponential fitting fifth-order three-step third derivative integrator was developed for stiff systems of ordinary differential equations. The numerical stability of the method when examined shows that it was A-stable. Finally, the numerical results demonstrated increase in efficiency and accuracy when compared with similar integrators which solve same problems.
x. A family of exponentially fitted multiderivative method for stiff differential equations. (Abhulimen and Ukpebor, 2017).
In this research paper, an A-stable exponentially fitted predictor-corrector using multiderivative linear multistep method for solving stiff differential equation was developed. The method which is a two-step third derivative method of order five contains free parameters. The numerical stability analysis of the method was discussed and found to be A-stable. Numerical examples were provided to show the efficiency of the method, when compared with existing methods in literature, the results revealed that the new method has highest degree of accuracy.
xi. A new class of third derivative fourth-step exponential fitting numerical integrator for stiff differential equations. (Abhulimen and Ukpebor, 2018).
In this paper, we construct a new class of four-step third derivative exponential fitting integrator of order six for the numerical integration of stiff initial-value problems of the type: . The implicit method has free parameters which allow it to be fitted automatically to exponential functions. For the purpose of effective implementation of the new proposed method, we adopted the techniques of splitting the method into predictor and corrector schemes. The numerical analysis of the stability of the new method was discussed; the results show that the new method is A-stable. Finally, numerical examples are presented, to show the efficiency and accuracy of the new method.
xii. Third derivatives exponential fitting for numerical solution of stiff ordinary differential equation. Abhulimen, Uzoka and Omokhagbor (2020). In this paper we developed a class of four and six-step third derivatives exponentially fitted methods of order five and eight respectively for the numerical solution of stiff ordinary differential equations. The stability analysis of the new methods were examined and found that they were A-stable methods. Finally, the numerical results of the implementation of the new methods shows that they were not only superior for non-linear stiff systems, but also stiff problems whose solution can be expressed in exponential function.
xiii. Three-step block method for solving second order differential equations. (Abhulimen and Aigbiremhon, 2018). 
In this paper, we developed a three-step block method for numerical solution of second order differential equations using Legendre polynomials as a basic function, interpolation collocation procedures were used by choosing interpolation points at s = 2 steps points using power series, while collocating points at r = k steps points, using a combination of power series and perturbation term from the Legendre polynomials, this arise to a polynomial of degree r+s-2 and r+s equations when stability was examined.  we found out that the method is convergent, consistent and A-stable. Numerical examples were provided to test the performance of the method. Results obtained when compared with existing methods in the literature shows that the method is accurate and efficient.
All the above research papers were implemented using FORTRAN package (tools).
In recent times, my research areas extended to the development of numerical methods for solving partial differential equations. Among such research works are as follows:

xiv. On Exponential fitting of finite difference methods. Abhulimen and Tuggen (2020). 
In this article, a new kind of finite difference scheme that is exponentially fitted, inspired from Fourier analysis, for a fourth space derivative was developed for solving diffusion problems. Dispersion relation and local truncation error of the method were discussed. Stability analysis of the method revealed that it was conditionally stable. Comparing to the corresponding fourth order classical scheme in the literature, our method proved efficient and accurate.
xv. On the stability of modified Crank-Nicolson method for parabolic partial differential equations. Abhulimen and Omowo (2021). 
In this paper we investigated the stability of modified Crank-Nicolson method for solving one dimensional parabolic equations knowing that the finite difference solution of partial equations must satisfy the requirement of stability. After carefully carrying out the stability analysis using the Fourier series methods, we implemented the method on some one-dimensional parabolic equations, the results shows that our method is efficient and accurate when compared with existing methods in the literature.
xvi. Modified Crank-Nicolson methods for solving one-dimentional parabolic equations.
Abhulimen and Omowo (2019). In this paper, we developed a modified Crank-Nicolson scheme for solving parabolic partial differential equations (PDEs). The paper considers two solution methods for partial differential equations, one analytic and one numerical (finite difference method). The new finite difference approximation modified Crank-Nicolson was implemented on the diffusion equations in order to solve it numerically. The temperature at specific time-steps were compared with their analytical results, its efficiency and accuracy were favourable.
xvii. On the convergence and stability of finite difference method for parabolic partial differential equations.
Abhulimen, Omowo, Longe and Oduwole; In this paper, we verified the convergence and stability of implicitly (modified) finite difference method for solving parabolic partial differential equation. We used Von Newmann method to examine the convergence and stability of the methods. The result shows that the method was convergent and unconditionally stable.
xviii. On a three time level implicit scheme for solving parabolic partial differential equation
Abhulimen and Omowo (2023); In this paper, a three level modified Crank-Nicolson scheme was developed from a two-level modified Crank scheme was designed. The stability of the scheme was investigated using the Von Newmann method. The results of the scheme were compared with the exact solution and some existing schemes in the literature. It was discovered that the three-level modified Crank-Nicolson is more accurate than the two-level modified Crank-Nicolson scheme.
xix. An improved block backward differentiation formula for stiff differential equations. Abhulimen and Amuno (2024).
In this paper, we derived a seven-order implicit block formula using backward differentiation method with two off-step points for solving stiff ordinary differential equations. We solve some standard set of stiff initial value problems (IVPs) using the new method. We then compared the numerical results with the existing methods which have solved the same set of IVPs. We have also verified the consistency, order and stability of the method whereby, method is found to be A-stable and consistent.
In these last numerical methods, the numerical tools for implementation were MATLAB and MAPLE.
Concluding Remarks
Indeed, everything is mathematics, is a universal language, describing the world around us, from natural phenomena to human creations. Mathematics is:
- The rhythm of music
- The beauty of art
- The structure of buildings
- The growth of populations
- The behavior of markets
- The movement of planets
- The flow of water
- The spread of diseases
- The complexity of computers
- The logic of reasoning
Mathematics is a powerful tool for: problem-solving, critical thinking, analyzing data, understanding patterns, predicting outcomes, optimizing solutions, describing nature, creating innovations.
Mathematics is indeed everything, as it underlies and connects many aspects of our lives, helping us make sense of the world and shape our understanding of reality.
My Acting Vice Chancellor Sir, this lecture will not be complete without letting the audience know the mathematical uniqueness of today inaugural lecture series of 116. When we sum up these three digits, we obtain 8. Today is the 8th of August, 2024, again if you sum the four digits of the year, you equally get 8. 
In numerology, the number 8 is considered a powerful and auspicious number. Here are some of its significant interpretations:
1. Abundance and Prosperity: Number 8 is associated with material wealth, financial success, and abundance.
2. Authority and Leadership: It symbolizes leadership, authority, and executive power.
3. Inner Wisdom: It represents intuition, inner wisdom, and emotional intelligence.
4. Resilience and Strength: Number 8 signifies resilience, strength, and the ability to overcome challenges.
5. Practicality and Realism: It's associated with practicality, realism, and a down-to-earth approach.
6. Spiritual Growth: Number 8 can indicate spiritual growth, higher consciousness, and connection to the universe.
7. Infinity and Cycles: The shape of the number 8 resembles the infinity symbol, representing cycles, renewal, and eternal life.
In numerology charts, the number 8 can influence various aspects of life, such as career, relationships, and personal growth. Its significance may vary depending on the individual's chart and life path.
In the words of one of the Moslem scholars Abdul Rahman Faha, “without mathematics our lives would be harsh and we won’t be able to advance in anything as you could not prove anything as science relies heavily on it. The Qur’an proves nothing less too”
“Life and Death are in the power of the Tongue”. So, life and death are in the power of mathematical tools. I think my audience will agree with my concluding statement.
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