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Mr. Vice Chancellor Sir, distinguished ladies arehtlemen, | stand before you
today to give the first inaugural lecture from tBepartment of Mathematical and
Physical Sciences of the College of Science, Ereging and Technology of the Osun
State University, Osogbo.

May | first say that | am happy to have found sachongenial Department of
Mathematical and Physical Sciences in which to wdrkealize that much of the strength
it has acquired over the last four or so yearsus, ¢h no small measure and often in the
face of adverse conditions, to the untiring leakdier®f our Vice-Chancellor, Professor
Sola Akinrinade. | thank the Osun State Univer$ity affording me the opportunity of
being the first substantive Head of Department @tiidmatical and Physical Sciences
and also the first elected Provost of the Collefg@aence, Engineering and Technology.

An inaugural address for a mathematician is a @asily frustrating affair. For,
with a non-technical audience, as | take this toHeeis robbed of the basic equations
which he uses to express his thoughts about higeduland which are the prime
ingredients of his medium of expression. The puepofsan inaugural lecture is to allow
the Professor to let the audience know what hecbagibuted to knowledge in his area
of specialization. In doing this, he is expectesipauch as possible, and in a very simple
language, that is, avoiding very technical ternoggds to explain his contributions to
knowledge. It is for this purpose that | will trg anuch as possible to make audience
appreciate my contributions to knowledge in my arkeapecialization without excessive
use of mathematical technical terminologies.

It is very obvious from the title of this inauguraktture that | am going to talk
about applied mathematics. What aspect of it | akirtg about is yet to be known. What
is of most interest to me at this stage is whatpfeeéanow, think or talk about applied
mathematics and mathematician for that matter. Myost intention this afternoon is to
let the mathematically uninformed in the audiennevk what applied mathematics is all

about.

MATHEMATICS is a subject dreaded by many. To some studentleriée is any way
they can do without mathematics, they will readilgicome the idea. The reason students
give is that the subject is difficult to comprehetsb, in most cases, they just study it
because it is compulsory. However, a recent stwaes that there are people with the
natural ability to understand the subject fromibaihd all they may need will be proper

nurturing.



Mathematical sciences can be defined as the amprablem-solving through
logical reasoning. We must admit that not all re&sg is logical. So there is no tautology
in this definition. It does not matter what the urat of the problem is as long as it is
amenable to solution through the use of logicaseemg.Thus, we cannot tackle a
religious or spiritual problem sucessfully througte use of mathematical sciences,
because logical reasoning really has no part tp iplahat sphere. But we can tackle any
medical, technological or social-economic probleatcessfully through its use. Of
course, all purely scientific and engineering peotd are governed by the laws of logical
reasoning, even if they do not appear to be so. dpm@ication of the methods of
mathematics to Biology has led to a great deahsight into the nature of biological
systems. The unravelling of the group theoreticai® of the DNA molecule is a good
example. There are many more examples with whichaye all familiar.

Mr. Vice-Chancellor sir, any keen observer of tlevelopment of this nation
over the past four decades will grant that the dami approach of most of the
governments that have managed the economy hasférefom a problem—solving one.
We have managed our resources as if there wereamagement rules to go by. In fact,
one of our past Heads of State once marvelledhihdtad tried all the tricks in his bag
without making any impact on the improvement of tfaion’'s economy. Some cynics
have interpreted what he said to mean that he e hiis best to ruin the economy and
the country with it. But the country has behavée lihe good old ‘Volkswagen beetle’,
grossly abused by Nigerian roads, that refuseckt&iled off! The truth is that both his
failure to improve the economy and the resilientéhe country even in the face of such
shameless plundering by those who should know hetliefollow some principles that
can be analyzed and resolved through the use ohétieods of the mathematical sciences.

Thinking in the abstract seems to bmetbing that is not well favoured in our
indigenous cultures. That is probably why our reatscience is not well developed. In
African traditional systems, the tendency has b&ersuppress the formal study and
exposition of the science that underlies any tetdgy That may be because traditional
African systems have been hampered by the absenueitten records and complex
arithmetic, two intellectual tools essential forethdevelopment of all scientific
investigations.

Our definition and understanding of what mathensat& an outgrowth of an

evolution of the mathematics processes over husdmed years. Computers and



calculators have revolutionized how an informatwarld deals with mathematics and
thus has revolutionized our definition of what neatfatics is.

Mathematics is a language we use to identify, des@nd investigate the patterns
and challenges of everyday living. It helps usnderstand the events that have occurred
and to predict and prepare for events to come @wth can more fully understand our
world and more successfully live in it.

Mathematics encompasses arithmetic, measuremergebral geometry,
trigonometry, statistics, probability, and othegldis. It deals with numbers, quantities,
shapes and data, as well as numerical relationsaipb operations. Confronting,
understanding and solving problems is at the h&famathematics. Mathematics is much
more than a collection of concepts and skillssitiiway of approaching new challenges
through investigating, reasoning, visualizing angbtem solving with the goal of
communicating the relationships observed and problsolved to others.

Mathematics is a way of describing the relationshiptween numbers and other
measurable quantities. Mathematics allows scientist communicate ideas using
universally accepted terminology. It is truly tleaguage of science.

We benefit from the results of mathematical redeawery day. The fibre-optic
network carrying our telephone conversations wasgded with the help of mathematics.
Our computers are the result of millions of houfsnmthematical analysis. Whether
prediction, the design of fuel-efficient automobiland airplanes, traffic control, and
medical imaging all depend upon mathematical arsalys

For the most part, mathematics remains behinddbéees. We use the end results
without really thinking about the complexity undenlg the technology in our lives. But
the phenomenal advances in technology over thehlastired years parallel the rise of
mathematics as an independent scientific discipliMghout mathematics to describe
physical phenomena, we might be living in a worldhwbeautiful art, literature, and
philosophy, but no technology. Even the medicalaades of the last fifty years might
not have occurred.

Science and technology, in their turn, have pravideany of the problems that
motivated progress in mathematics. Such problerckide the behavior of weather
systems, the motion, of sub-atomic particles, drel dreation of speedier and smaller
computers that can perform multiple tasks simubiaisé.. Mathematics attempts to
capture the complexity of a problem using mathecatiotation (signs and symbols) and

concepts (theorems and proofs). Mathematical raotas a powerful tool, especially for



representing entities, processes, or relationstiips are impossible to visualize. For
example, in modern geometry, mathematicians maykweith more than three
dimensions of space, even with infinite dimensions.

Although these spaces are difficult to imagine,eoty in these spaces can be
studied through mathematics. Einstein’s discoveryetativity depended on studying
objects in four dimensions, with time as the foudtmension. Mathematicians develop
simple corresponding models in two or three dimamsiand then use the symbols and
logic of mathematics to extend their intuition tdimite dimensions.

Mr. Vice-Chancellor sir, mathematics, the languagecience, has two dialects:
pure mathematics and applied mathematics. Bothskaidnathematics are used to solve
problems. Pure mathematics is the study of abstraetionships, whereas applied
mathematics applies mathematical analysis to realedwproblems, such as the rate of
global warming. The relationship between pure apgli@d mathematics is a complex
one, and the boundary between the two is constahifng.

Pure mathematics is more abstract than applied emsttics. It emphasizes
rigorous proof, manipulates symbols rather than lmensy and seeks to obtain the most
general results possible with the fewest possilsieumptions. Applied mathematics,
while just as concerned with rigorous mathematiathods, emphasizes applications.
Applied mathematics has had close ties with thene@s and engineering throughout its
history. Applied mathematicians believe that newthrematical ideas and areas of study
can come from using mathematics to solve problemghysics, chemistry, biology,
medicine, engineering, and technology. Much of therent research in applied
mathematics takes place outside traditional mathiesndepartments.

Subject areas in applied mathematics often ovealgas associated with other
fields, including economics, physics, mechanicsg dhe information theory. For
example, mathematicians who study the structurenatter and the behaviour of sub-
atomic particles overlap in their area of reseavith physicists. Some areas of applied
mathematics depend heavily on pure mathematics. eNoah analysis, which studies
computational methods for solving mathematical fewis, relies on the pure
mathematical areas of partial differential equatiand variational methods. Other areas,

such as computer science, are as broad as the &k of mathematics.

Job opportunities Mathematics is a discipline for brilliant studgnunfortunately most

of these capable students do not like to read matties as a course in the university.



However, the truth is that mathematics is the nvessatile discipline or course with the
most promising job opportunities anywhere in theldioA good degree in mathematics
guarantees good job any day because of the fléyiliibffers. Unfortunately, it has been
observed that most of those studying mathemati¢edarcountry in recent times are not
really capable people. While the most brilliant fgipvent for mathematics in the 60s,
70s and 80s in Nigeria, the majority of studenislging mathematics in recent times are
weak students who could not secure admission h@so-called professional courses. So,
one should not use the plight of many of the regeatluates of mathematics to judge the
job potential of the course. In fact, this is titeaion with many of the important science
courses. If you are bright and good in mathematjos, are assured of very lucrative
career opportunities. Mathematicians are needextttirin all manufacturing industries,

oil companies, and research establishments.

Mr. Vice-Chancellor sirfwo plus two equals founay not be rocket science, but
is it science? Mathematics is frequently associatétd science and is certainly relied
upon by scientists - the pages of any modern bjplegemistry, physics, geology, or
psychology journal are peppered with calculaticstatistics, graphs, and mathematical
models - but how much like science is mathematsesff?

Fig 1:Quadratic equation

The answer depends on one's philosophical viewsh@mature of mathematics - and in
this area, philosophers and mathematicians haveeached a consensus. For example,
some view mathematics as sets of rules we havetrooted for manipulating abstract
entities - entities which may or may not have aglgtion to the real world. Others view
mathematics as the deeply embedded structure ofatwal world itself, which must be

"discovered" just as protons, neutrons, and elastmere discovered. Many other views



of mathematics also exist. Here, we consider tlwesemon views of mathematics and

use the Science Checklist to see how similar maétiesnand science really are;

» Focuses on the natural worldOften mathematics is seen as dealing with entities
that have parallels in the natural world but ddmdmselves exist in that world. Unlike,
say, ants or atoms, the number two is not genevahyed as a physical entity, but as a
powerful abstraction that can be used to desctilysipal entities. On the other hand, one
could also argue that mathematical abstractiorse airectly from the natural world - that
the fact that two ants plus two ants yields a §é&bwr ants is simply a description of how
objects exist in the natural world.

» Aims to explain the natural world? Many mathematicians work on problems
that help us understand and explain the naturaldwdior example, Isaac Newton's
discovery of the basic rules of motion was madesipdes by the advances he made in
calculus. While some mathematical disciplines (eagplied mathematics) are aimed at
helping us understand real-world physical entitiethers (e.g., algebraic geometry)
mainly focus on advancing abstract mathematicaikedge - though even this abstract
knowledge is often found to have real-world appiares later on. And, of course, taking
an entirely different perspective, if one views heahatics as embedded in the structure
of the natural world, theall mathematical investigations could be seen as girton

explain the natural world.
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Fig 2: Advances in calculus (left) helped Isaac Newtomtdate a new understanding of
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how objects in the natural world move
» Uses testable ideas®lathematical ideas are testable - but not geneejinst
evidence from the natural world, as in biology, roitry, physics, and similar disciplines.

Instead, mathematical ideas that are not yet provan be tested computationally. For



example, we can test the idea that every eveneantgigater than two is the sum of two
prime numbers. To test this, simply consider maifferént even numbers and try to find
two prime numbers that add up to each of them. ldbaut 6? That works because 3 is
prime, and 3 + 3 = 6. How about 24? That works bsed 7 and 7 are prime, and 17 + 7
= 24. If we find many sets of numbers that fit wiktie idea, we have some evidence that
the idea is correct. If we find even a single dasghich an even number greater than two
cannotbe written as the sum of two prime numbers, weslsrong evidence that the idea
is incorrect. This idea is known as the Goldbaahexiure, and whether or not it's true is
still an open question in mathematics. The methbdesting described here involves
searching for a counter example to a particulaa,itbeit mathematicians have other ways
of testing their ideas as well - and many of theage been applied to the Goldbach
conjecture. These sorts of mathematical tests gépelo not involve going out into the
world to make observations that might support artiadict the idea - though, of course,
if one views mathematics as embedded in the streicttithe natural world, then simply
observing that 3 + 3 = 6 could be seen as stemfromng the natural world.

» Involves the scientific community?Mathematics relies on its own community.
Just as in the scientific community, members ofrttahematical community collaborate
on projects, scrutinize each others' ideas, evaleath others' work, and maintain ethical

standards within the community.

Fig 3: Mathematicians at a conference scrutinize eachrtstiveork

» Leads to ongoing research”Mathematical breakthroughs contribute to new
discoveries in mathematics and often to new releaxethods in standard sciences like

biology, chemistry, and physics. Even mathematicalwledge that is developed purely



abstractly, without any thought towards potent@eéstific applications, frequently turns

out to be useful in scientific research. For exampi 1909, mathematician David Hilbert
began developing mathematical tools to study itgimlimensional spaces, which were
used more than 10 years later to formalize quamh@ohanics — one of the foundational
theories of modern physics.

Mathematicians are expected to abide by the sarheofseules for "good
behaviour" as physicists, chemists, and other ssierare expected to follow. They build
on the work of other mathematicians, share theiasdand results with others, respond to
and incorporate criticism of those ideas, and apeeted to "play fair" in their work (e.g.,
report their results accurately, objectively evéduathers' research, avoid stealing each
others' ideas, etc.).

Mr. Vice-Chancellor Sir, in our world today, the amng of mathematics is
continuously and constantly evolving as man becomese astute. The world is shifting
from an industrial age into an informational agdem what should the meaning of
mathematics be as it becomes of age into informatditented world? The constant
increase of calculators, computers and technol@gyftirced us to redefine mathematics

in a new context.

Now it's up to you. How is mathematics similar tal aifferent from science?

THE NATURE AND STRUCTURE OF MATHEMATICS.

Mathematics as a discipline has a longohys spanning thousand of years, with
significant contributions to its developments atrimas periods of history from various
cultures - e.g. Egyptians, Babylonians, Greeksjalmgl Mayans, Chinese, Europeans, etc.
The historical development of the subject, as aglthe evolution of modern Mathemaitics, is
replete with lessons in symbiosis between Pure Apglied Mathematics with pure
mathematics, once created, helping to solve Apphieablems while Applied Mathematics
motivates the creation of new areas of Pure Mathiema

However, the subject has come a long way since idueties used to struggle to
find the volume of a sphere through weighing inésimals (into which such a sphere was
divided). Methods currently applied have becomeyvprofound, sophisticated, rather
technical and diversified and we rightly see mathies today in its various ramifications,
number— involving such activities and counting, measurata of length, weights etc and

displaying such deep understanding of rational, manplex, p-adic numbers, etshape—
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leading to studies in geometrics, topology, Lie up® with applications to gauge field
theories, fractals, catastrophies, strange attrac&ic movement— of waves, planets,
involving the use of ordinary and partial differ@htequations, Fourier Analysis, Calculus of
Variations;chance and randomnessvith associated mathematics like probability, istas,
stochastic differential equations, etc. all witle tdded exploratory and processing power of
new technology, e.g. computers.

The developments in mathematics énléist one hundred years in particular, have
been so extraordinary and phenomenal that it ieved that more mathematics has been
created in the last fifty years than in all presoage together. The subject is now so large
with so many sub-disciplines that it is absoluteipossible for any one to grasp it all. And
the fact that the subject continues to grow phemaihein various directions creates a crying
need to continue to find efficient; economical way€o-ordinating and unifying ideas.

Many traditional applied areas e.fydtcs, Economics, Chemistry, Biology,
Engineering now require sophisticated mathematicsteir in-depth study and problems in
mathematics that have confounded mathematician theeryears have been solvable only
through highly sophisticated and abstract techrigoeluding the easily posed and innocent
looking ones like “Fermat’s Last Theorem”. Furthemne, as we find ways of solving other
outstanding problems, there will be more and mbeoiies developed, and earlier results
generalized to deepen our insight.

All these consideration raise serious pedagoggsaias as to how to minimize the
current global illiteracy in contemporary matherositithat has resulted in hostility
towards the subject from parents, funding Institagi and the general public. A lot of the
ideas that should have filtered down to schools &@adhers’ training colleges are still
circulating among relatively few specialists, ietleducational system is to benefit from
some of the enormous volume of desirable Mathematit circulating among relatively
few initiates and practitioners. The new schoolheatatics and the revised University
Mathematics curricula of the future will inevitabjyopularize central ideas of new
discoveries in mathematics.

It is not the aim of this lecture to go into thestbry of the development of
Mathematics. Suffice it to say, however, that by breginning of the Twentieth Century,
the central core of Mathematics - Algebra, Analysigl Topology had emerged, the
knowledge of which is sine-qua-non for any moderacpsing Mathematician. Indeed,
efficiency in the understanding and the usage efldmguage of these three areas is a

necessary condition for any one to be consideredrdg literate in contemporary
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mathematics. This central core is usually refetceds Pure Mathematics. Each of these
area has also broken up into various subdivisiomsstituting part of the core of
Mathematics, e.g. Algebra has such subdivisionsalgebraic number theory, linear
algebra, commutative algebra, group representaticategory theory, etc. Analysis has
such subdivisions as Real analysis, Complex arsaly=inctional analysis, Harmonic
analysis, Fourier analysis, etc. Topology, has saahification as Differential topology,
Algebraic topology, Analytic topology etc. A modenmathematician soon realizes the
cross fertilization of ideas to the extent thainsoareas are difficult to classify under the
rubrics of Algebra, Analysis or Topology, sinceylwuld be a combination of all. Under
the rubrics of Applied Mathematics, also extendimg Mathematical Sciences, we have
such area mechanics electromagnetic theory, quamhevhanics, various types of
Engineering, Operations research, Computer sciedtetistics, Mathematical modelling,
Mathematical physics, Mathematical economics, Mathtécal biology linguistics, even
Mathematical history otherwise known as Cliometrieach of which invariably makes
use of ideas from the central core.

So, the structure of Mathematics could be viewedc@scentric circles with
diffuse and ill-defined boundaries, all built orcentral core of Pure Mathematics and
extending outwards through Applied Mathematicsh® Mathematical Sciences in such a
way that red-hot ideas, theories and problems fiwrcore percolate to the outside layers
through the diffuse boundaries to enrich and sdhe more applied problems while
problems arising from the outer layers provide d¢bstral core with new structures, new
concepts and methods. As will be seen later duthigylecture, the artificial boundary
being often created between the so-called PureAppied Mathematics is also counter-
productive towards development. The truth is thaany areas of natural, technological
and social sciences now require profound and sogditisd Mathematics for their in-
depth study resulting even in new Mathematics amthér extension of Mathematical

frontiers.

THE CREATORS AND USERS OF MATHEMATICS
It seems worth while to me to attempt a clasdificainto four different groups of
those theoreticians who use mathematics to a gignifextent. These groups are:
The pure mathematiciansThose concerned with the construction and degicti
analysis of abstract, axiomatic systems and wighdibing of algebra, analysis, geometry,
and the like.

12



The theoretical scientistsThose primarily concerned with the discovery of new
scientific laws, i.e. with the construction and arstanding of idealized models which fit
the experimental facts either in the exact scignttesbiological sciences, or the social
sciences.

The theoretical engineers:Those concerned with the invention, design,
understanding, the theory of maintanance of thetcocts of applied science.

The applied mathematiciansfhose concerned with the deductive analysis of the
accepted idealized models of science and engirggesimd with the use of mathematical
methods to explore and describe phenomena in tefriieese basic models. In addition,
they are concerned with the light that these cdacrealizations throw upon the
development of new mathematical methods and albstrathematical structures. In this
classification, the statisticians would have to Hmeused primarily with the applied
mathematicians.

The above divisions are not watertight and prop#ie designations would not be
acceptable to all. Clearly, there should be freerplay between all four at the mature
level. Before we examine the relationship betwéesé various theoreticians, it would be

pertinent to survey the role of mathematics inrsoéeand engineering.

THE ROLE OF MATHEMATICS IN SCIENCE AND ENGINEERING

Scientific method:Starting from the observed facts of nature, thergist tries to
fit them to a simple pattern. Properties and retegiwhich roughly hold are noted and a
classified system is built up into which furthect are fitted. Roughly speaking, the
broader the class the more vaguely it is defined.

If the system becomes sufficiently complete andrasting, it is usual to tidy up
the reasoning and present it deductively in terfnsoaclusions drawn from an idealized
model. The conclusions are then compared with éxeet and, if the comparison is
unsatisfactory, modification of the model is neeegs If, on the other hand, the
comparison is satisfactory, the way is then opangeneralization and extension of
theory and experiment - and so the cycle of indectind deductive reasoning repeats
itself.

The question of the absolute reality of the mode¢sdnot arise significantly;
rather it is the simplicity of the model as viewbyg our minds and its adequacy in
accounting for the known and as yet the unknowmegmental facts that are decisive.

We may feel as Eddington did, that what determthessimplicity and adequacy of the
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model is in some measure a function of the strectfrthe human mind and of the
manner of its stimulation by the external worldgiatively speaking, Martians, even

favourite ones, may well find a different set ofdats simpler and more convenient.

Classical Applied Mathematicstn those branches of science which can be adeguatel
modelled, the part played by mathematics is manteductive one. Broadly speaking,
the whole subject is deduced by pure mathematios fthe abstract properties and
relationships of the entities of the model. Apadni the intrinsic interest, this approach
has much to justify it. It presents the facts @& #ubject in a concise and assimilable form.
Inconsistencies are revealed and further linesosible development or generalization
are made more apparent (e.g. Maxwell's theory ef ilbn-stationary electromagnetic
field).

Unfortunately, if the model is a detailed one, gemeral theory, when applied to a
particular physical or engineering problem, usualBads to a highly complex
mathematical question. Approximation then beconegessary. In any case, the model,
being a simple abstraction from a large body ofsfawill only fit the practical problem
approximately. Approximations may be made eithethim physical details of the model
or in the mathematics. Usually, it is a happy camabon of the two that is required; the
descriptive details of the model are modified ie tlght of previous mathematical and
physical experience in such a way as to allow t&rdd analysis to be carried out and

yet still maintain reasonable accord with the ddfierfacts.

Mathematics as a Scientific Research Toolhe construction of suitable model is
difficult and is far too easily neglected by bokie tmathematical and the scientific sides.
Here, the role of mathematics is a much more indeictne. We add features to the
model experimentally keeping in mind that they mastord with the facts and make
mathematical development possible. Comparison @f tmathematical model with
experiment leads either to modification of the maoleelse to more quantitative detail
about its features. (Thus, in the kinetic theoryga$ses, we first assume a fairly general
law of force between molecules and then by comparief the mathematical
consequences with experiment we deduce its quawitaature.)

We try on the one hand to construct a model sbahamany relevant scientific
facts are encompassed as possible and yet onfseland, we endeavour to simplify the

features sufficiently to make them vyield to mathgéinal analysis. The process is one of
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intelligent trial by error, in which generalizat®rand speculations are made on both
physical and mathematical grounds.

The complete analysis of any problem must not @agount for the phenomena
but must show just what features of the model espansible for them and to what extent.
Occasionally, it is only after a complete matheratanalysis of a detailed model that
the relevant features for the phenomena under tigegi®n are revealed and the way is
paved for a simpler, more direct theory. More qftehysical insight provides the model
for the simpler theory and this pilot analysis lixethe path for the detailed mathematical
analysis of the finer features.

The need for skill in the construction of modedsicot be overemphasized. Often,
this construction is more difficult than the matfaital work that follows. Such skill is
best gained by experience and from a knowledgéefelevant science, as well as from
an understanding of the various simple standardetsathd an experience of their use in
synthesis. Also, a grasp of the scope of the asailanathematical methods is vitally
necessary.

As a research tool, mathematics is at its beshvihe questions asked involve a
range of cases - for example, the effect of varyiegain parameters. For particular
engineering problems and experimental approacreguéntly more suited and accurate

than a detailed and complex analysis of an ineljtalealized situation.

The Role of Mathematical Sciences in the third neitinium.

In the third millennium, there is need for us t@axtha new course for our scientific
efforts. It can be taken for granted that basiccatlan for the masses is indispensable to
the progress of any nation. Nigeria needs to beendeeply involved in this exercise,
since it does not appear that the scientific atdthas made any significant impact on our
value systems. It would seem to me that the praloiplue of the mathematical sciences
is their ability to produce good thinkers and tatate a crop of people who are not
fatigued by long periods of sustained logic. THidiey can be transferred to other fields
of endeavour, once it has been acquired. It isuadfsr people who have excelled in one
area of Mathematical Physics to transfer their oetepce to another area of human
activity such as biological science or even pditithe number of people whose task it is
to find novel solutions is always small. It is fibris reason that | think Nigeria should

place very high premium on the cultivation of a Broare of scientific activity.
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It does not really matter what area of Applied Mamatics or Theoretical Physics
we decide to devote our attention to, provided thatproblems are such as to stretch our
minds to the full, and provide some linkages witiatvis going on in the rest of the world
and in our own environment. One area that is me&vant to our economy is
GEOPHYSICS. We should in this century take step$eteelop strong research groups in
all areas of theoretical geophysics, including reeisgy. This is because our future
depends so much on our mineral wealth and it isgood for us to depend so much on
foreigners to explore our resources for us. We khat least take an active part in
developing the tools needed for search and disgamehe area of petroleum and related

resources.

The Role of Mathematics in Building a Democratic Soiety

Political issues deal with government, economietations among nations and
social classes, people’s welfare, and the preservatf natural and cultural resources.
Mathematics is deeply involved with these issued mathematicians and mathematics
educators cannot ignore them.

The possibility of the final extinction of civiliz@n on earth is real, and not only through
nuclear war, which was a major threat during thddC&/ar, and which, in 1955,
prompted two eminent mathematicians, Albert Eimstnd Bertrand Russell, to invite
other Nobel laureates to subscribe to a moving hecit, which became known ase
Russell-Einstein Manifestoand which gave origin to the Pugwash Conferermes
Science and World Affairs (Pugwash, retrieved 2002)

We are witnessing an environmental crisis, disarpbf the economic system,
institutional erosion, mounting social crises iatjabout every country and, above all, the
recurring threat of war. And now,“Niger Delta” pdefave been attacking people in our
country since 1994, the uncertainties are a reaathto our mental and emotional
equilibrum. A scenario similar to the dissruptidrttee “Niger Delta” is now before us, i.e
“Boko Haram”, with the aggravation that the mearfsdesruption are, nowadays,
practically impossible to control. Survival of mam, with dignity for all, is a most
urgent and universal problem.

It is clear that mathematics is well integratedbitie technological, industrial,
military, economic, and political systems and timgtthematics has been relying on these

systems for the material bases of its continuiragpess. It is important to look into the
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role of mathematicians and mathematics educatdirgievolution of mankind, especially
because mathematics is recognized as the mostsaiveode of thought.

Thus, it is appropriate to ask what the most usi@kermode of thought-
mathematics-has to do with the most universal mmobdurvival with dignity
(D’Ambrosio 2001). | believe that the need to fitlte relation between these two
universals is an inescapable result of the claimthef universality of mathematics.
Consequently, as mathematicians and mathematiocsatas, we have to reflect about

our personal role in reversing the current cousityation.

Role of Mathematics in Nation Building: Today, it is a reality that it is the creation,
mastery and utilization of modern science and teldgy that basically distinguishes the
so-called developing from the developed nationghef world. That is to say that the
standard of living of a nation is dependent onléwel of science and technology of that
nation. While science is the bedrock that provittes spring-board for the growth of
technology, mathematics is the gate and key t@c¢lences. In other words, it is the level
of mathematics that determines the level of thersx@ and technological component of
any nation. The foundation of science and technglagpich is the basic requirement for
development of nation is mathematics. Thereforehaeraatics plays a vital role in nation
building.

Mathematics as observed by Abiodun (1997) is thgomtol available for
formulating theories in the sciences as well astimer fields. It is used in explaining
observation and experiments in other fields of ingutAdeyegbe (1987) observed earlier
that there is hardly any area of science that doésnake use of mathematical concepts
to explain its own concepts, theories or modelsthéaatics is a science of the methods
by which quantities sought are deducible from athHarown or supposed. Thus, anyone
who neglects mathematics may not be able to ganfdhe sciences and in fact other
things of the world.

Practical work and observation of nature are thennsource of scientific
discoveries. Mathematical methods play a very irtgrdrrole in this. Mathematical
methods lie in the foundation of physics, mecharécgineering, economics, chemistry
and so on. According to Bermant in Harbor-Pete@(@2, an important feature of the
application of mathematics to sciences is, thah#bles us to make scientific predictions
that are to draw on the basis of logic and with dflteof mathematical methods, correct

conclusions whose agreement with reality is thenfiomed by experience, experiment
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and practice. Thus, mathematics is the bedroclciehse and technology, which is the
springboard of national development.

Mathematics today is having an enormous impactcax@nse and society. The
influence may be silent and appear hidden but hapexd our world in many ways.
Mathematical ideas have made possible the revolutio electronics, which has
transformed the way we think and live today. Thierimation technology (IT) of today
has transformed the world into a global villagee3& advances in science and technology
are made possible by the numerous developmentsir@ mathematics. Mathematical
sciences have helped to improve the ability to igtedeather, to measure the effects of
environmental hazards, project the outcomes oftreles, etc. Mathematical methods,
structures and concepts have become indispensatiie functioning of the technological
society. Indeed in this period of hi-technology amernet super highways, no nation can
make any meaningful achievement, particularly iroreenic development, without
technology, whose foundation are science and mathesn

In this present age of science and technologyathéevement of any meaningful
economic development must be largely dependent@mee and technology, which is
also dependent on mathematics. Ukeje (1997) obsetliat improved scientific
knowledge and the availability of modern technologyen if indigenous, will certainly
increase economic productivity and viability. Howeyv the state of science and
technology is a function of the development andliegipon of mathematics. Reference
could be made of the ever-growing mathematical eptecand systems that are being
applied effectively for the service of man. Exangptd this abound in areas such as the
application of system analysis to achieve costcéffeness in various industrial and
management systems, utilization of fuzzy logic afudzy control for equipment
manufacturing and econometric in the solution @eenic problems.

Mr. Vice-Chancellor sir, today mathematics in itarigus forms has found
applications in economics, science, chemical aretggndevelopment, engineering and

technology, that it has become, a veritable antsjpahsable tool in national development.

APPLIED MATHEMATICS AS AN INDEPENDENT DISCIPLINE
Now that we have surveyed the role of mathematicscience and engineering,
the question that next arises is: Who is respoadinl seeing that this role is carried out

to the maximum effect? Do we need an applied madkieran, or will the pure
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mathematician, the scientist, and the engineelice&®fMy main submission today is,
needless to say, that indeed we do need the apphgidematician.

In America, there is growing concern at the widgngulf that is developing
between modern pure mathematics and the sciencedermd developments in pure
mathematics encourage the mathematicians to createfields of activity which are
exciting and aesthetically pleasing in their owghtiwithout reference to either general or
specific problems. One cannot help feeling thatheraatics, science, and engineering
are basically a coherent body of intellectual piisswhich is subdivided because of
human limitations. If intellectual hedonism is te lavoided, it becomes important to
maintain an even development. The crucial stepthi® purpose is to emphasize the
mutual interdependence of mathematics as a ledeéirsalf-propagating discipline of
scientific activity, side by side with pure matheios, the sciences, and engineering.

Such a statement immediately arouses doubts imthds of many people. For
the feeling is prevalent amongst certain groupsttiere are scientists and engineers who
know how to use mathematics and that there are mise mathematicians who apply
their knowledge of mathematics to scientific andjieeering problems. Are not these
people applied mathematicians? Should applied meties exist as an independent
discipline?

These are legitimate questions. If applied mathiemas are to consist only of
the two categories just dsescribed, then applieithenzatics cannot be regarded as a self-
propagating discipline. Marriages will be consumedahere and there but the progeny
will be mules almost incapable of handing on thenfdhey have achieved. The subject
would then lack and educational childhood in whishideals and philosophies had been
nurtured.

A challenging but practicable programme of educatichich introduces young

sudents to such activites will always be needed.

THE CHARACTERISTICS OF THE IDEAL APPLIED MATHEMATIC IAN
Let us not talk of what applied mathematicians lawerather of what we would
like to see in some ideal benign mirror held ughtar minds and their activities.
Applied mathematics is a branch of science whickkseknowledge and
understanding of the external physical universeeims of idealized models and through
use of mathematical methods and scientific infezefitie ultimate goal of the efforts of

the applied mathematician lies in the creationdefas, concepts, and methods that are of
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basic and general applicability to the subject imegjion, be it fluid dynamics,
meteorology, biochemistry, space engineering, mtion theory, or economics.

As a discipline of intellectual activity, applieshathematics lies between the
sciences (e.g. physics, chemistry, or economicd) mmre mathematics. In essence, it
represents an attitude, and approach, a way okittgn The principal theme is the
interdependence of mathematics and the sciencegaricularly challenging type of
activity is the development of mathematical theorand adequate models in those
scientific subjects which have not hitherto beebjetted to systematic mathematical
treatment. In turn, these efforts lead by abswactand generalization to new
mathematical theories and ideas which are intexgsti their own right as a part of pure
mathematics. It is the recognition of this dualggd a willingness to use the cross-
fertilization of ideas in either direction that cheterizes applied mathematics. The ideal
applied mathematician must be a versatile scierdistpecialist in mathematics with a
clear perspective and general knowledge of the domahtals of a wide area of the
sciences.

There are three important phases in the approleah applied mathematician to a
particular field of problems: First, he must foraue and idealized model in mathematical
terms and then seed the area with a set of prgdsehulated mathematical problems;
secondly, he must solve the mathematical probleamst thirdly, he must discuss,
interpret, and evaluate the results of his amalyhe solution of specific problems often
serves merely as a focus and an aid in reachimd ginderstanding. Successful solutions
open up further paths of synthesis towards reality.

Pure mathematics arising from such problems, #reth with willing pure
mathematicians, provides us with a means of brgitire gap between mathematics and
the sciences. Such mathematics has more chancesaaiming applicable in other
branches of science. Many pure mathematicians mptefde free from the fetters of
natural science and to become involved in a claggablems which are self-contained.
This often enhances the aesthetic aspects of pattgematics but can lead to a dangerous
vacuum.

The basic difference in motivation between purd applied mathematicians is
reflected in the habits and practices of theirvétetis. The applied mathematician must
have a deep-seated love for the precision and ecpraf a rigorous mathematical
demonstration but he cannot be made inactive bgetleyalties. In the second phase of

his activities, his primary emphasis is always cted towards the ultimate solution and
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he frequently uses scientific reasoning to achibigend. It is in this way that a feeling
for the right emphasis is gained by plausible argntmand an insight is acquired for
approximations which will prove adequate in the Imeatatics. The applied
mathematician’s work is responsible and disciplifeed he is not a deductive logician
interested solely in the beauty of form and the @owof abstraction. He must have enough
background in pure mathematics to be able to djsiteh between rigorous proof,
reasonable demonstration, plausible argument, apéfal speculation. There are times
when he must be prepared to scrub up and determiiheproper rigour the precise
conditions under which results hold and indeedighigs ultimate goal.

In the first and third phases of his work, the leggbmathematician must follow
the practices of the theoretical scientist and perate with him closely. The construction
of an idealized mathematical model is certainly thest important and most difficult
phase, and calls for a detailed knowledge of theeokational and experimental facts
related to the particular phenomenon under coraiiter. Penetrating insight and mature
judgment founded on wide experience are requiredthe third phase the applied
mathematician must examine his results to reacleeper understanding of the whole
field. He must attempt to abstract the essentiatk farm concepts which are of wider
applicability. It is at this stage that the con@uns must be checked against the existing
body of knowledge and the predictions verified bsttier experiment and observation. If
a model proves too complex to handle mathematichélymust be prepared to undress the
model to its bare essentials whilst rememberingfélaéures removed. This he can often
do in applied mathematics without getting his fatspped.With his coarsest glasses on,
the applied mathematician can see only three madgst zero,one,and infinity. He will
usually be prepared to consider various limitingesain which the parameters become
either zero or infinite or take on special valuegen though these cases themselves may
be unrealistic. His hope is, of course, that tHeséing cases will lead to an eventual
synthesis. Indeed, he is even prepared to disBeanbdel itself and, for the sake of an
eventual synthesis, study sub-models in which cenphysical effects, known to be
important, are temporarily neglected.

Despite the similarities in activity, there ardote differences in attitude between
a theoretical scientist and an applied mathematiciBhe theoretical physicist, for
example, has his primary interest in the discowdrgew physical laws while the applied
mathematician, by comparison, places more emphasighe use of mathematical

methods for the description of physical phenomen@ims of known physical laws, and
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on the new mathematical ideas these problems siimulOne might say that the
difference lies in the relative extent to which uetlve and deductive reasoning are
emphasized in each discipline. Perhaps one cathaayhe applied mathematician builds
up to the actual problem synthetically from mathtoah sub-models while the
theoretical scientist analyses the actual scientifoblems into their basic phenomena.
The good applied mathematician must adapt hisaste to the present and future
vitality of the subject if his research efforts &mehave an impact beyond the development
of applicable mathematical methods. The desire alnitity to cut across traditional
scientific disciplines through the medium of matlaics are perhaps the main
characteristics of an applied mathematician. Itinsvitable, therefore, from this
description, that the applied mathematician, whwige-ranging, is forced to stay at the
general fundamental level of a broad spectrum ®nse and to work with humility in

co-operation with the scientific or engineeringapkst

The Use of Mathematics in Solving Man’s Problems
It is noteworthy to state that mathematics is atriment for the validation of
several development affairs through the manipulataf data. In other words, it
constitutes the solutions to human problems such- dsunger, sickness, thirst,
transportation, security of money, shelter, edecativhich were also the seven problem
areas that wanted to be eradicated by our formesigent Alhaji Sheu Musa Yar’'Adua -
all reside in mathematics in scientific concepissolving various problems of man is

what translate directly or indirectly to developrhen
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The place of Mathematical Sciences relative to athe
areas of Sciences and Technology

Most of the reasons for our under-development cd@draced to low level of
science and technology development, which in tuwuald be reduced to low level of
development in the Mathematical Sciences. Many ldeeel countries in realization of
this fact, devote a sizeable part of their budgat emlucation to training in the
Mathematical Sciences. In the USA for instance,Hdatatical education which involves
at least 40 million students and two million teashaccounts for ten percent of the
Nations educational annual expenditure of 35 milliollars.

Indeed, some industries and technologies wouldxist as they do today without
mathematical sciences, for instance:

1. Faraday's unification theory of electricity and matism has led (surprisingly) to
electrical generation technology.

2. Maxwell, from purely theoretical considerations (@fh become known as
Maxwell equations) suggested that an acceleratiagge would produce electromagnetic
radiations; including radio waves, X-rays etc., #md has led to modern communication
system- radio, television etc.

3. Computer revolution is Mathematics revolution. dtabvious that the impact of
the current computer revolution is already beinly ife present day Nigeria, with the
current wave of computerization of some essengalises e.g. payment of salaries,
telephone and P.H.C.N bills, banking services,aliprservices. However, | wonder
whether most people realize that the computer wiewi is no more than another
mathematics revolution, which is being dominatedh®ydeveloped world. For one thing,
computers by their very nature are creations asd ateator of mathematics. Computer
themselves are Mathematics speaking, being only thay are more efficient than
human Mathematics since the best results wouldbb&red in minimum time with least
effort.

There would have been no computers today withoatvibrk of Alan Turing, an
English Mathematician, who a few years back befloeesecond world war, gave a cogent
and complete analysis of the motion of “computatigading to the conclusion that it
should be possible to construct “universal” compwtdich could be programmed to

carry out any possible computation. Turing’s logmaof of the existence of “universal”
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computer resulted in the modern all purpose digitahputer and influenced the thinking
of other pioneers in the development of modern agerike John Von Neuman
Computers have not only been useful in improvirg dgality of life of people,
but also recorded success in its use to solveandstg Mathematical problem (e.g. Four-
colour problem, classification of simple groups)ofdover, new areas of Mathematics
have been created through the computer (e.g. Caitptbeory, proof theory, theory of
algorithms), while computers are currently beingdi® teach Mathematics (e.g. calculus,
matrices, probability, statistics, and some geoyhetComputers have also opened the
way to new technologies for the betterment of theiety as well as proved useful in
solving various problems arising in technology,ibess, commerce, economics etc.

The question now is: how much have Nigeria contaduo this revolution? We were
neither part of the mathematical process that broiigbout in the first place, and neither
have we been part of the creation of new Mathematieas through computer, and
neither do we have factories building and marketomputers. Something drastic has to
be done.

4. The abstract area of Mathematics known as Founelysis has since become a
subject important in studying electro-magnetic vgasech as X-ray, visible light, micro-
waves, radio waves and their harmonic componentanyMelectrical and electronic
devices such as - nuclear magnetic resonance amay Brystallographic spectro-meters
are based on Fourier Analysis. Also, Fourier Analyhas provided a basis for
understanding quantum theory, and hence, modemistrg and physics. It also led to
the discovery of the time-series analyses usedl iexploration for interpreting seismic
rocks suspected of bearing petroleum. An abilitylé@ompose sound into its harmonic
components using Fourier Analysis has allowed cderputo generate and recognize
human speech.

5. Like Fourier analysis, wavelet analysis deals veitipansion of functions, but in
term of “wavelet” i.e. given a fixed function witimean zero. Variations of this theory
have found applications in image processing, Adcsistoding (in form of quadratic
mirror filters and pyramid algorithms) and in o¥pdoration, analysis of rapidly changing
transient signals, electric currents in the branpulse underwater sounds and monitoring
of power plants. It has also served as a scientdm for sorting out complicated
structures occurring in turbulence, atmospheriwé$l@and study of stellar structures.

6. It is noteworthy that the 1985 Nobel prize in chsiny was awarded to the

mathematicians H.H. Hauptmann and J.Karle for tlieirelopment of the models for the
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determination of crystalline structure based onrkeouAnalysis and Probability: on a
lighter note, | just wonder how Alfred Nobel himiselould have reacted to this award
since he deliberately decided not to make his paizaElable to mathematicians because
of his enimity with a mathematician by name Mitteatjler.

7. Group theory, discovered (in the abstract) by Galehile studying Mathematical
symmetries associated with the solution of polyradraguations, has subsequently been
applied to significant advantage in the study d¥-atomic particles, in crystallography,
information theory, photo-chemistry and even in #hecidation of certain complicated
marriage systems studied by anthropologists. Gtapbary, the mathematical study of
abstract networks, was considered an esoteric &ingure mathematics until it was
applied to problems of transportation, communigatiteutron-physiology and sociology.

8. Partial Differential Equations (PDEs) have beendute model shocks in non-
linear waves, vortices in fluid flows with varioagplications includin accurate tracing of
hurricanes and to study blood flow through the tehe efficient mixing of fuel in the
internal combustion engine, air-craft flight, am tway in which radio telescopes sense
distant galaxies. They have also been used to meeleérgs melting in the sea, crystal
growth and the flow of oil and water through a reee.

9. Linear PDE’s govern small function of small distances from equilibrium while
non-linear PDE’s govern large disturbances.Theweald is generally non-linear. PDE'’s
are being used to solve problems in geometry, physingineering etc for example, non-
linear elliptic equations are PDE’s arising in gextip, especially in the construction of
surfaces with prescribed curvature.

10. Physiological fluid dynamics has various agmdlens including computational
models of the heart, the kidney, the pancrease@ineand many other organs. Blood flow
in the heart is governed by coupled equation ofianetof the muscular heart walls,
elastic heart valve leaflets and the blood flowimghe cardiac chambers. Computational
Fluid Dynamic (CDF) is a primary aero-dynamical igastool for any problem and the
wind tunnel is treated as more of an evaluation@mdirmation tool.

11 . Computer solutions of PDE’s arising in physgtal fluid allow the study of
flow of suspensions, blood clotting, wave propagabf the inner ear, blood flow in the
arteries and veins and air-flow in the lungs. Cotapwgraphics have been particular
useful in many studies including the theory of aoef inspired originally by the study of
soap films. Computer graphics enhance the undelisiginof global and stability

problems in the calculus of variations.
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12. * Green house effect” is the warming of thefate of the earth due to re-radiated
energy by the “ Green house gases” e.g ozone neetd@nfrom the atmosphere to the
surface. The Green-house theory says that recedifioadion of the atmospheric gaseous
of composition will result in the gradual warming e earth’s surface as well as a
cooling of the upper atmosphere, leading to an engatented modification of earth’s
climate. A three dimensional circulation model,atwing numerical solution of PDE’ s
are used to compute differences between a clintated by increasing in Green-house
gases and a controlled climate.

13. At the turn of the 2Dcentury, Poincare realized that the behaviourajéttories of
celestial bodies could display a “chaotic” motiona—motion forever oscillating yet
irregular and a periodic. In 1963, a numerical exation of some specific systems of
Differential Equations from meteorology revealeé firesence of chaotic trajectories in
specific non- Hamiltonian system but also suggested directions of research in the
theory of dynamical systems. Copious applicatiohsthese ideas exist in ecology,
economics, physics, chemistry, engineering, flidainics and meteorology. Dynamical
systems (especially those representing chaotic imima involve topology, number
theory, measure and ergodic theory, combinatetics

14. The nineteenth century witnessed the studyamhitionian mechanics i.e study of
many particles moving without friction and governbg equations which take the
standard form when the Hamiltonian-total energyhef system is taken as the standard
point. Modern Hamiltonian mechanics is the studyr@nifolds-sympletic geometry. A
sympletic manifold is a higher dimensional surfacewhich the Hamiltonian procedure
of passing from Hamiltonian to differential equatacan be implemented.

15.A lot of social and economic problems can be medelinathematically using
notably the theory of games or combinatorial scheduheory. Problems connected with
inventory control, industrial production and eféocy in the allocation of resources can
be solved by various methods in operations reseanthding simplex method in linear
programming. It is note worthy that some recent IHgirize winners in economics are
Mathematicians, e.g. Nash

16.Population biology has to do with counting, estimgiand predicting population
sizes. The problems involved range from determirtimg mechanisms that cause and
maintain biological rythms to problem posed by tenagement of exhaustible resources
like timber and fish or even to geographical diition of genes, age distribution of

populations, the spread of forest diseases andigamgineering.
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It is note-worthy that population problems have kedthe development of many
theories and methods that are central to the cobremathematics e.g. theories of

probability, dynamical system and wave propagation.

My contributions to Computational Mathematics
Mathematical tools make it possible to create regm&ations of the world
that facilitate analysis of a problem. The compatel side provides the
means for producing the numbers, graphics, rules @ther output that
enable designers and decision-makers to solvertiggm.

Applied analysis and computation are essentiaésearch in virtually
every field of science and engineering. Modern eegiing is, to a large
extent, computational engineering. Computation apglied mathematics
(CAAM) is the fundamental discipline that underlgsctice and intellectual
advancement in mathematical modeling applied arsalyise development
and analysis of numerical algorithms and the imgletation and
dissemination and mathematical software. CAAM pilesi a key enabling
technology for all aspects of computation engimggrand numerical
simulation.

My first research paper was on new method of figdhe area of an
Equilateral Triangle published in 1994 in the Jalrof Pure and Applied
Sciences (1), 14-22 when | was at Oyo State Colleg&ducation, lla-
Oragun now (Osun State College of Education). Iis fhaper, a new
computational technique for finding the area of iaderal Triangle is

presented and experimented. The newly establistrdufa is,; 2, where”
V3

stands for Gbola’s constant i.;e:7 and L stands for the length of the

equilateral triangle.
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Example: Find the area of triang

using Gbolagade’s formula whemwidely

L=2,

Using Gbola’s constantv;:@ and

L=2
therefore,
A2 @73
4
_43
4
=\/§sq.unit

used formula

%basex height

AC? = AD? + DC?
22 =12 4 DC?2
DC2=3

DC=+/3

Therefore,
1 :
A= P basex height

A=%x2x\/§

A= \/§squnit

I€ind the area of triangle using t

I.6

D

Fig 5: Equilateral Triangle

Comment: It is noted that Gbolagade’s formula is easy tdewstand and

also simple to use.



Existence of Strong Solutions of Lipschitzian QuanDifferential Equation
(LQSDE)

In Ayoola (2002 c), the existence, uniqueness &alilsy of strong solutions of LQSDE
were established. The locally convex topology oa #pace of quantum stochastic
processes in this case is generated by a famsgwi-norms induced by the norm of the
Fock space. The second fundamental formula of Hudsw Parthasarathy concerning
the estimate of the square of the norm of the wdhiestochastic processes on exponential
vectors facilitates the existence results by mettibsuccessive approximations. Results
here generalize analogous results concerning ct&sSDE driven by Brownian motion.
Convergence in the sense of this paper generdh®erot mean square convergence of
successive approximation in the case of classicacgss considered as quantum
stochastic process in a simple Fock space. The studyoola and Gbolagade (2005 a)
happened to be a continuation of Ayoola (2002 ciceoning the existence and stability
of solutions of QSDE satisfying a general Lipscleitsdition in the strong topology.

Ayoola and Gbolagade (2005 a) established a clakgpschitzian QSDE where
the coefficients are merely continuous on the lgcabnvex space of the quantum
observables. The AMS mathematical Reviews of p#&yeola (2002 c) and Ayoola and
Gbholagade (2005 b) were written respectively byfédsor Vassili N. Kolokoltsov of
Warwick University, UK and Professor Debashisan &sei of Indian Statistical
Institute for the AMS Mathematical Review with rewi numbers respectively given by
mR2003b:60081 and mR 2005m:81179.

Gbholagade, et al (2003 c) worked on the “Deternmmabdf the Running Time of
the Effect of matrices A and B generator algoritfon the Tau Numerical methods”
published in the Journal of the Mathematical Asstb@n of Nigeria. This paper
investigates the ring time of the matrices involwea@domputing the solution of ordinary
differential equations using the algorithm for Trawmerical method. It was shown that
the complexity of the algorithm is of non-lineane as the input size gets very large.

Gbholagade, et al (2003 d) “On Genaralized SolutibRolynomials” published in
Nigerian Journal of Mathematics and Applicatiorstablished a new computational
approach for finding the roots of a general ntheordolynomial. This computational
technique is implemented on several test probl&bslagade et al (2006) is an extension
of (2003 d).
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Gbholagade et al (2004 c) “ On the application ak&ja’s algorithms in solving
the GSM network problem” In this paper, an attemphade to resolve some of the GSM
problem network congestion problem using Djikstrargest distance algorithm.
Olayiwola, Gbolagade, Adesanya and Akinpelu (20Q9sbow that the homotopy
perturbation method is used to determine the peri@non-linear oscillator. The method
produces the result even for large amplitude.

Olayiwola, Gbolagade and Adesanya (2009 c). In plEiger, we used modified
power series method to solve non-linear systemsneS@ractical examples were
presented to show the ability of the method.

Olayiwola, Gbolagade and Adesanya (2010 a). In gaper, we proposed a
numerical scheme to solve telegraph equation usmuglified Variational Iteration
Method (MVIM).

Olayiwola, Gholagade and Adesanya (2010 b) is &nsion of paper (2010 a).
Olayiwola, Akinpelu and Gbolagade (2011). In thesearch, the MVIM was applied to
the solution of non-linear partial differential edions. The numerical results
demonstrated that the method is accurate, reli@nle converge faster with less
computation when compared with other methods in literatures. Gbolagade and
Olayiwola improved on the Modified Variational l&gional Method. We consider the
following general non-linear partial differentiaj@ation

lu (x,t) + Ru (x,t) + Nu (x,t) = g (x,t) v

Where L is a linear time derivative operator, Raidinear operator which has
partial derivative with respect to x, N is a nomelar operator and g is an inhomogeneous

term. According to VIM, we construct a correct fianal as follows:

Uy (1) = Uy (X, )+ [CA[Lu , + RO, + NT, - gldzr .. i

n
Where 4 is a Lagrange multiplier which can be identifiedtioplly via variational
iteration method. The subscript n denotes the pgiraximation.U is considered as a
restricted variation i.esU, = 0. The successive approximation,,n>0 of the solution u

will be readily obtained upon using the determibh@drange multiplier and any selective

functionu,, consequently, the solution is given by

u = lim u iii

n
n - 0

In (MVIM), equation (i) becomes
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Uy (X1) = 9o (X) +tg,(X) +1°g,(X) ...V

U, (%1) =u,(x1) +'|'(:/1[Lun +RU, +NU, —gldr ... v

Where 92(¥ can be found by substituting f&% %) in (i) when t=0.

My Contributions to Solid Mechanics

Solid mechanics developed in the outpouring of mrmthtical and physical studies
following the great achievement of Isaac Newton4@@727) in stating the laws of
motion, although it has earlier roots. The needrderstand and control the fracture of
solids seems to have been a first motivation. Lesimaa Vinci (1452-1519) sketched in
his notebooks a possible test of the tensile sthrenfa wire. The Italian experimental
scientist Galileo Galilei (1564-1642), who died tine year of Newton’s birth, had
investigated the breaking loads of rods in tensiow concluded that the load was
independent of length and proportional to the crEession area, this being a first step
towards a concept of stress. He also investigatad the breaking of heavy stone
columns, laid horizontally in storage as beamsgeddpd on the number and condition of
their supports. Beams are very important elementsvil, mechanical, and aeronautical
engineering. The moving load problem has beenubgest of numerous research efforts
in the last century. Gbolagade et al (2002b) stiithe mechanics of beam under partially
distributed moving masses is examined. The impoetaf this problem is manifested in
numerous applications in the field of transportatioridges, guide ways, overhead cranes,
cableways, rails, roadways, runways, tunnels, lherscand pipelines are examples of

structural elements designed to support movingdoad

Who uses solid mechanics?

All those who seek to understand natural phenonrerving the stressing, deformation,

flow and fracture of solids, and all those who vebblve knowledge of such phenomena
to improve our living conditions and accomplish famobjectives, have opted for solid

mechanics. The latter activities are, of course, domain of engineering and many
important modern sub fields of solid mechanics hdee=n actively developed by

engineering scientists concerned, for example, migichanical, structural, materials, civil
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or aerospace engineering. Natural phenomena im@lsolid mechanics are studied in
geology, seismology and tectonophysics, in materstience and the physics of
condensed matter, and in parts of biology and phygy. Further, because solid
mechanics poses challenging mathematical and catipoal problems, it (as well as
fluid mechanics) has long been an important topicapplied mathematicians concerned,
for example, with partial differential equationsdawith numerical techniques for digital
computer formulations of physical problems.

Gbolagade et al (2002 a). In this paper, the gongraquation of the fourth order partial
differential equations for the dynamic behavior woffinite  beam subjected to
concentrated force is reduced to fourth order afinary differential equation by the
method of Fourier Transformation. The results shirat the load passes through a
connection must be strong, complete and in equilibito all applied forces and shears.
Application of the theory:The result shows that this theory is frequentlgdugn the
calculation of dynamic stresses in large-span mjlvbridges, resulting from the
transverse of a train of cars hauled by a locomotccording to experience, the bridge
vibration produced by the cars is very irregulaithva lot of damping coming into play
too. The reasons for this are track irregularitibg, condition and lateral movements of
the cars, damping of the car springs, damping énctbnnecting rods and other, mostly
random courses. More often than not, the dynanieces of the locomotive are damped
out by the train of cars.

Gbolagade et al (2002 a). In this paper, the machaof elastic plates subjected to
moving concentrated masses is investigated. Thetseshow that the response amplitude
due to moving concentrated forces are lower tharse¢hdue to moving concentrated
masses.

Application of the theory The results obtained from this paper can be uised
calculations of plates of roadways or runways. plages, concrete or reinforced concrete
for the most, have large areas and rest on vasiquepared foundations that can very
roughly be approximated by the Winkler foundation.

Gbolagade (2004). In this paper, the mechanics apidigh beam subjected to moving
concentrated masses is presented. The resultstehdwhe response amplitude of simply
supported Rayleigh beam not resting on a foundasohigher than that of the beam

supported by a foundation.
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Application of the theory:The theory outlined in this paper, has found aapion in

dynamic computations short-span bridges and cram@ways. In both instances the beam
mass is really very small against the moving loa$srand as such may be neglected.

It should be noted, however, that in the two cagesed, the effect of the moving mass is
fairly small compared to those structure. Thuselample, in short-span railway bridges.
It is the effect of impacts of flat wheels, raints etc in crane runaways the effect of
sudden lifting and braking of the load, of traclegularities e.t.c that predominate over
that of the moving load. Moreover, in short-spaiddes, the vehicle can no longer be

idealized by a single mass point.

My contributions to Fluid Mechanics
Man’s desire for knowledge of fluid phenomena begéth his problems of water supply,
irrigation, navigation and water power.

Matter exists in two states; the solid and thedfluhe fluid state being commonly
divided into the liquid and gaseous states. Soliferdfrom liquid and liquid from
gaseous in the spacing and latitude of motion eir tmolecules, these variable being
large in a gas, smaller in a liquid and extremehals in a solid. Thus, it follows that
intermolecular cohesive forces are large in a sshdaller in a liquid and extremely small
in a gas.

Makinde and Gbolagade (2005 e). In this paper, stseond law Analysis of
Laminar Flow of a viscous through an inclined clelnwith isothermal walls is
investigated. The result shows that the heat teanisfeversibility dominate along the
group parameter may cause fluid friction heatedswal

Makinde and Gbolagade (2005 c). In this work, tffecé of Biot number on
thermal criticality in a strongly exothermic reactiof a viscous combustible material
flowing through a channel with lower isothermal ivahd upper non-isothermal wall
under Arrhanius Kinetic neglecting the consumptidrihe material is investigated. The
result shows that the computer extended seriegi@|(CESS) method in conjunction
with Hermite-Pade approximation technique is adtetaas an effective tool to
investigate several other parameter dependenneasliboundary-value problems.

Makinde and Gbolagade (2005 e) investigated theribéynamics irreversibility
in the flow system. The result shows that for allues of flow behaviour index (n), the

Bejan number i9 < g, <<1 i.e the viscous dissipation irreversibility dontes
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Gbolagade and Makinde (2005 d) studied the therignaition in a strongly
exothermic reaction of a variable viscous comblestibaterial flowing through channel
with isothermal walls under Arrhanius Kinetics, fesging the consumption of the
material. The result shows that the series summapimcedure can be used as an
effective tool to investigate several other parandependent non-linear boundary value
problems.

Makinde, Gbolagade and Olajuwon (2007 c) studieel ¢ffects of thermal
radiation interaction with magnetic field on stedlbyvs of an incompressible Boussinesq
fluid and mass transfer past vertical plate embéddea porous medium with constant
heat flux. The result shows that the momentum bannthyer increase with increasing
buoyancy (Gr, Gm), Schmidt layer increases withr@asing viscous dissipation Ec and
decreases with increasing radiation mission.

Makinde and Gbolagade (2009 a). This paper stutle®oundary layer equation
of flow over a stretching sheet in the presenca ofagnetic field and uniform heat. The
results show that the effect of several parametensrolling the velocity and temperature
profiles is practically shown.

In physics and fluid mechanics, a boundary layethat layer of fluid in the
immediate vicinity of a boundary surface where @feof viscosity of the fluid are
considered in detail. In the Earth’s atmostsphtre,planetary boundary layer is the air
layer near the ground affected by diurnal heat,stmoé or momentum transfer to or from
the surface. Gbolagade (2003a) investigated a imertsional oscillatory flow and heat
transfer past an infinite flat plate. The resultasied shows that on an aircraft wing the
boundary layer is the part of the flow close towirg. The boundary layer effect occurs
at the field region in which all changes occur lve flow pattern. The boundary layer
distorts surrounding non-viscous flow. It is a ptwrenon of viscous forces. This effect

is related to the Reynolds number.

Some of the Problems Confronting Mathematical Scieses in Nigeria

Mr. Vice-Chancellor sir, according to Prof. AdereKiiku in his 2004 N.A.S quarterly
lecture (Kuku, 2004), Prof. Ezekiel Olusola Ayoatahis inaugural lecture in 2011 at
University of Ibadan and other mathematics inaulgleaturers and also from the

foregoing, it is clear that basic scientific restamas exemplified by mathematics is
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intimately connected with development. As a natiae, should strive to develop our

resources in all positive direction i.e. apart frpnoducing scientists and technologists
who are pursuing developmental research; we srendéavour to develop a critical mass
of Mathematical Scientist who can contribute tanfrer knowledge.

For the sake of emphasis, we now highlight someipg@roblems making giant strides

in Mathematical Science elusive in this country:

1. Inadequacy of Journal, Books, Teaching and ReseardRacilities: It cannot be
over-emphasized that scientific research can oelyplbductive in an atmosphere of
adequate journal, books and facilities. As remar&adier, most scientific research in
Nigeria is carried out in the Universities where tibrary, teaching and research facilities
are less than adequate. Because of dwindling vafittbe Nigerian currency, imported
books at all levels are very expensive. In Nigepi@amary and secondary schools, books
are written and published locally, thus reducingtcblowever, most tertiary Mathematics
texts are imported, and so are unaffordable byestis] teachers and sometimes the
library. Teaching aids at school level are alsndeiabricated locally to reduce cost.
Even then, these are not in adequate supply toot&hd@he uses of computers for
teaching mathematics in schools are a rare ocatgraa of now. Computers are even in
short supply in the Universities. Inadequate fugdai educational institutions result in
lack of good libraries, infrastructures, computéeaching aids and other facilities.

2. Nigerian Mathematical Scientists Work in relative Isolation: Specialists in
various areas of Mathematical sciences are spreadall over the country. Relatively,
few universities have viable research groups. Wdmleess to the internet has improved of
recent, it is still a far cry from the situationEurope, America and Osun State University

where every lecturer has a computer in his office.

3. Poor Preparation and Shortage of Mathematics Teachs at All Levels: Many
primary and secondary schools have no choice bwgnploy teachers who have no
special training in Mathematics because of shortageMathematics staff. Many
University Mathematics Departments in Nigeria areder-staffed. As a result,
Mathematics courses suffer quite a lot in term wéliy of instruction, inevitability of
large classes, inadequate tutorials, etc. Thoshewh offering graduate courses have to
stretch their meagre human resources and facibggend reasonable limits

4. Brain Drain of Nigerian Mathematicians: Many of the Nigeria Mathematicians

who are trained abroad either do not return to rdmutie their knowledge towards the
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development of the country or leave the countrydarareer abroad for various reasons
ranging from frustration, lack of enough facilities productivity, maltreatment by the
country or institution.

5. Environmental Problems: Environmental handicaps in form of political
instability, natural and man made disasters; dimstioning public utilities (such as
electricity, pipe-born water, telephone) make it ap-hill task to practise as
mathematician. Moreover, quite a number of matheiaais trained in Europe and
America in sophisticated areas of mathematics haredlems continuing with their
research in those areas in Nigeria. So they areefbto either change their areas of

research or quit the country.

The Way Forward

Prof. Ezekiel Olusola Ayoola in his inaugural legun 2011 at University of Ibadan and
Prof. Aderemi Kuku in his 2004 N.A.S quarterly i@ (Kuku, 2004) and other

mathematics inaugural lecturers have made a numwbappropriate and well-thought

recommendations for the improvements of scienahnt@ogy and Mathematics learning,
research and applications in Nigeria. The FedemleBiment through various channels
including Federal Ministry of Education and Fedevahistry of Science and Technology
have been making commendable effort to give sciem technology education and
research special attention, there is a lot of rdomimprovement. Among the various
ways in which science and technology could be giwether boost in this country, the

following stand out for special mention.

1. Need to intensify Population of Science and the ¢mlcation of Scientific Culture in
the Society.

The ministries of Education and Science and Tedgywkhould continue their current
co-operative effort with the various scientific argzations to popularize science in the
country. One notes with satisfaction, the actigitief the science week all over the
country, the JETS programme of the Federal MinisifyEducation, the Olympiad
programme in Mathematics, the extension serviceth®fMinistry of Agriculture and
some Research Institutes and Universities. Themee&d to intensify these extension
services in-order to disseminate new knowledge tantniques particularly to the rural

area to increase productivity in various sectorthefeconomy.
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The ways in which science, technology and mathemesi could be popularized

include:

Vi,

Vii.

viii.

Print and electronic media — newspapers, populagaziae, radio, television, video
and other audio-visual media:

Science museums and centre with participatory haratsand interactive exhibits:
Open — days and demonstrations by science, teajy@od mathematics research
institutes and other scientific organizations/irndas:

Science, technology and mathematics clubs in sshara in the community:

National science, technology and numeracy weeks:

Various adult education programme:

Various mathematics, science and technology Olydsgia

Popular writings explaining various areas of corgenary Mathematical of Sciences
in simple language. For mathematics in particuthe, need for popularization is
particularly compelling. From the historical devetoent of mathematics, it is clear
that most people who have studied mathematicscang@ary- school level know little
more than what was known in the seventeenth cenMogt tertiary institutions in
mathematics hardly go beyond what was discoveratiedmineteenth century. Much
spectacular and fundamental mathematics discovierélge last 100 years has only
been circulating among relatively few initiatesttwa consequent global illiteracy in
contemporary mathematics.

The antipathy towards Mathematics by administratergovernment, many parents,
funding agencies and the general public, sustainethck of appreciation of what
mathematicians do, dictates a pressing need fasra aggressive and well- organized

popularization programmes for Mathematics at l@cal global levels in Nigeria.

2. Need for Massive Improvements in Teaching and Resezh Facilities

It is a common knowledge that poor library, laborgtand infrastructural facilities at all

levels of our educational system have contributedloi small measure to the pitiable state

of our scientific and technological accomplishmest a nation. Granted that these

facilities may be too expensive to duplicate forcheaschool/university, it may be

advisable to create such facilities for group dfosal or universities so that these facilities

could be maximally used at minimal cost to the Goreent. It should be possible to find

at least one institution in each of six Geo-paditicone of the country with excellent

library, computer, laboratory and infrastructuifities.
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3. Research for Scientific, Industrial and Technalgy self-Reliance should be
intensified
In this connection, the effort of the Federal Goweent in creating Raw materials
Research institute, NASENI, SHEDA, National mathgoaé centre (NMC), etc. should
be connected. But all these laudable institutioith \@udable mandates would only be a
pride to the country through quality leadership ataff that would ensure maximum
productivity.
4. Large Scale Local Fabrication of Scientific Teaung Aids should be Intensified
Quite a number of students find difficulty with seraubjects, notably-Mathematics and
Physics because of lack of or inadequate teachéhdrae relevant academic department
in the University and other tertiary institutionutd spear-head the making of prototype
of these aids (as has been done in Mathematic®hysics Department of the University
of Ibadan and the Department of Mathematical angsieal Sciences of Osun State
University) government should show interest in andport such efforts
5. Increased Funding and Fund-raising for Technologally Research Necessary
One of the major set-back for science and tectyyolo Nigeria is inadequate funding.
The situation is even more serious since most usitkes are now under funded and
moreover, neither the government non-sciences baselti-national companies are
interested so far in funding basic research whiy tclaim is not so ‘relevant’. Even the
research, ‘relevant’ to their companies is not geaione in Nigeria. The multi-national
companies in Nigeria should be compelled by legmtato contribute a percentage,
possibly one percent of their profit to a centrational science foundation to be created
by the federal government. This should complemést Education Tax Fund (ETF)
already established by the Federal Governments &lso high time educational and
research institutions intensified their fund ragsefforts within the country to find non-
government sources of support for their research extucational activities as is being
done abroad. Admittedly, not enough funding is aagrirom Government sources, but
Nigerian institutions need to find sources thatl wilmplement government support. In
all, it should be possible for good scientists béan support through the National science
foundation mentioned above.
6. Need for Massive Mobilization Effort for Tertiary Scientific Textbooks
Development.
One of the major problems encountered in effecte@ching of sciences especially

Mathematical Sciences is due to lack of good tesizecially at tertiary level. Nigeria
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scientists in tertiary institutions should be enmemed to write books for Nigerian

institutions. Importation of books is becoming aphili task with the current foreign

exchange problems.

7. Need for over-haul and Renovation of Mathematic€urriculum at all Levels.
Mathematics curricular at all levels of educateme long overdue for renovation for

several reasons, including;

i. The rapidly expanding frontiers and the discipliviech render the current

curriculum obsolete;

ii. The need to teach and learn relevant Mathematisagport new and emerging

technology, and

iii. The need to adapt for school some of the hithegnored fundamental
Mathematics required to explore patterns rathersthely learned formulae, that is, to
search for solution rather than memorize proceduoeformulate conjecture and not just
do exercises. The Mathematics curricula at primsegondary and tertiary levels are no
longer sufficient to prepare students adequatelyark and life in the 2% century.
The canonical school mathematics curriculum cost&pics in arithmetic, algebra, some
geometry and later calculus, which emphasize ratbkerfashioned perspectives
Mathematics. A good curriculum is one which, acaogdto L. Steen (1990), identifies
various stands that have within them the powerdwetbp a significant Mathematical
idea from the informal institutions of early chiftbod all the way through schools and
colleges and on to a scientific and Mathematicséaech.
Some of the necessary ideas yet to be well embeddesthool curricular include
inculcating the ability to:

i. Recognize symmetry, a useful model for explaininghsdiverse phenomena as
the forces of nature, structure of crystals andwnaf organisms;

ii. Recognize the complexity of measurement, not justg@ometric quantities
(length, area and volume) or arithmetic quantifzs( order and labels), but also
dynamic variables (Discrete, continuous and chaadied random variation;

ili. Visualize, for example scrutinizing data to seaoéhhidden patterns, exploring
computer graphics which automate the process ofeging shapes in higher
dimensional space; and;

iv. Think algorithmically, for numerous examples, sé¢ee8, (1990).
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As remarked earlier, global illteracy in contem@gr mathematics is a major
contributing factor in the unfavourable public @itie to Mathematics all over the world.
If some of the mathematics hitherto circulating agexperts are filtered to school, then
school teachers must understand these ideas in-trd®e able to teach their students.
There is, therefore, a need to re-orientate thaitrg of Mathematics educators (that is,
prospective trainers of teachers) to promote thdityabto explain contemporary
Mathematical ideas in simple language as part ef riquirements of a Master's or
Doctor’'s degree in mathematics education.

8. Need for Closer Links between The Universities ésearch Institutes and The
Industries.

There is urgent need for a new alliance and unaledgtg among the Universities.
Research Institute and the Industries and maxirtieeuse of available talents. Multi-
national co-operations should be encouraged to h#ar tdevelopmental research in
Nigeria.

9. Nigeria Should Spear-Head The Overall IndustritiandTechnological
Development of Africa.

Because Nigerians account for about one quartéfrafa population and also for a large
fraction of productive Africa scientists and teclogist, and because Nigeria is the
largest concentration of the black people in theldyoand in consonance with Nigeria
making Africa the corner-stone of her foreign pwlidNigeria should champion the
economic Industrial and Technological integrationAdrica through participation in
Africa of networks for the co-ordination of resdarand industrial efforts; encourage
south-south co-operation with other African cowedrin terms of exchange of scientific
and technological information and expertise. NEPAdbould be considerably
strengthened to encompass science and technoltagyation.

10. Financial Incentives Necessary For Scientists.

It is common knowledge that many Universities SceerDepartments, especially
Mathematics and Physics Department have problelfirggftheir quota mainly because
most talented young people would rather opt forfgmsional courses that would
eventually give them lucrative jobs. As a resulgny of the students who get registered
in these departments are rejected from the prafeakidepartments like medicine or
engineering. Yet, it is most desirable that goaaients are attracted to the basic sciences.
One obvious danger of this trend is that the prttegeneration of University lecturers in

mathematics and physics may not be able to repiereselves with good material.
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One way of attracting students to read mathemaiies physics is to give automatic
scholarship and | do hope the government will adesithis possibility. Also, school
teachers in mathematics and physics tend not tee raatareer of the job because of poor
remuneration. It is hoped that the government wau&hte special financial incentives
for them also.

11. Identification Of Contemporary Areas of Mathemaics to be developed in
Nigeria.

There are numerous areas desirable in Mathemdimisare yet to be developed in
Nigeria, but which are already replete with apglma in Europe and America. Effort
should be made to develop some of these areas ifgyedtial geometry, Lie
groups/Algebras, algebraic geometry, Mathematicapeats of computer seined
(Complexity theory, Theory of algorithms, dynamisgstems e.t.c). This could be done
with the co-operation of the National Mathematicgéntre by networking with
Universities, research centres in Europe and Araetizough exposure of graduate
students registered in Nigerian universities foctdo of philosophy (Ph.D) to good
centres abroad and through various staff excharggrgmmes.

12. Generating Good Students For Research And Canedn The Mathematical
Sciences.

It is becoming increasing difficult in Nigeria toety good research materials in
Mathematics because of the “internal brain draifife senior Mathematicians need to do
a lot of counseling for bright young people to tdkst degree in Mathematics and for
who do well in higher degrees. Also, the federalegament should encourage careers in
research in the Mathematical Sciences through si@viof generous scholarships for this
purpose and through making University teachingrasearch more lucrative.

13. Removal Of Artificial Boundaries Between The So Cd¢d Pure and Applied
Mathematics.

It is clear that Nigeria is yet to have a criticabss of Mathematical scientists for
development purposes, and what is important isata@yaod quality and contemporary
Mathematics that will align Nigerian Mathematiciamih the rest of the world. The point
is that many traditionally applied areas now reguather sophisticated Mathematics for
their in-depth study and even several simply pagezblem have only been solvable

through highly sophisticated, abstract and poweefchniques.
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