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PLENARY PRESENTATION

CERN - THE EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH: OPPORTUNITIES
OF YOUNG RESEARCHERS AND TALENTED YOUTH — MATHS AND SCIENCE IN ACTION
Professor Evangelos Gazis, National Technical University of Athens, CERN

CERN is the European Organization for Nuclear Research, a world Center of Excellency in basic research
and science. Scientists and Engineers are probing the fundamental structure of the universe. They use the
world's largest and most complex scientific instruments to study the basic constituents of matter — the
fundamental particles. The particles are made to collide together at close to the speed of light. The process
gives the researchers findings about how the particles interact, and provides insights into the fundamental
laws of nature.

CERN aims to engage with experts in science and technology in order to create opportunities for the transfer
of CERN’s technology and know-how to the industry. The ultimate goal is to accelerate innovation and
maximize the global positive impact of CERN in society.

Workshop Contents: There will be given 4h talks and presentations of the CERN advanced technology
about:

Accelerators and Detectors Technology

CERN contributes to the Big Data

Future plans of CERN after 2030

Medical Application from CERN'’s Technology



STUDENT PRESENTATIONS IN MATHEMATICS

MATHEMATICS IN LIFE
Nikolay Malykh, Elizabeth Paula Kozlova, Bogdan Reshetnikov, Georgy Lisitsin, Alexandros
Konstantinou, Pupils of Pythagoras School, Cyprus

In the work different fields of applications of mathematics are examined, namely: Mathematics and music,
Mathematics and education, Mathematics and sport, Mathematics and modern technologies. The purpose
of this work is to demonstrate on particular examples, the way mathematics has penetrated all spheres of
human activities, in one form or another. The use of mathematics in sports is represented by the example
of basketball (strategy and tactics of the game, calculation of results). Mathematics in music reveals itself
in symmetry, euphony and the construction of scales. The application of mathematics in education is
exemplified by the development of the schools of ancient Greece and Rome and schools of a later period.
The relation of Mathematics with modern life is shown in the section “Mathematics and modern
technologies”.

It is difficult to name at least one kind of human activity which is not related to mathematics anyhow. Of
course, it is impossible to disclose all the spheres of application of mathematics in one work, but the
students used the analytical and research approach to the given task, and the corresponding conclusions
were formulated by them.

MATHEMATICS IN COMPUTING
Dmitry Grebenin, Pupils of Pythagoras School, Cyprus

Computing heavily relies on mathematics. Such algebras as elementary, abstract and Boolean are the most
commonly used in coding.

Variables, equality, inequality and functions are concepts of elementary algebra applied in programming.
The difference between mathematical and programming variables is that coding ones may be of different
types. Programming equality and inequality do not differ from mathematical. Their application in coding is
comparing variables. Functions in coding differ from mathematical ones a lot. In mathematics, a function is
a relation between a set of inputs and a set of outputs with the property that each input is related to exactly
one output, whereas in programming functions do not necessarily have an input and/or input.

Abstract algebra is taught during the first year of Bachelor in Computing due to its wide use in the subject.
Groups, sets, modules, structures studied by abstract algebra, are used in computing. For instance, a
checksum mechanism CRC relies on finite fields.

Boolean algebra is a form of mathematics that deals with statements and their Boolean values. It helps
control the program flow depending on whether a programmer-specified Boolean condition evaluates to
true or false. Languages with no explicit Boolean data type, like C90 and Lisp, may still represent truth
values by some other data type.

Mathematics are also applied in scientific software. Mathematics together with computers assist in physics,
chemistry, biology, geology and even mathematics themselves. Computers are also used to teach
mathematics to children. Thousands of programs are designed to help children with mathematics.



MATHS IN VIDEO GAMES
Fran Filipovic, OS braca Radic Koprivnica, Croatia

The first video game ever created is Ping pong, and the first game for computers is Spark! Created by two
students from Institute of technology in Massachusset. My favourite video game is League of Legends
because of its complex mechanics and correlation with mathematics. In this game the goal is to destroy
enemy turrets on three lanes in on the map. If the team does that before the enemies, they win. Items one
of the most important things in the game. There are cheaper items and they can be merged into larger,
more powerful items. Without mana and energy players can't use special abilities their character can cast.
Another part connected to mathematics is mechanics of the game. Players that are bad at mathematics
have a bad time playing League. It is required for player to calculate how the enemy will move to hit them.
Player also needs to be unpredictable and swerve so they don't get hit by the enemy. The second game is
Minecraft. In this game | will calculate surface and extent of same building and mathematically explain how
to build that house. To conclude, video games have a lot of mathematics and they can be useful.

MATHEMATICS IN FOOTBALL
Niko Sertic, OS braca Radic Koprivnica, Croatia

Mathematics is everywhere around us, even in sports. The most popular and widespread sport in the whole
world is football. | love and train football, so | decided to show you the connection between football and
mathematics with a couple of examples.

The connection between football and geometry (football pitch and it's parts, football ball, football
formations...), the connection between football and arithmetics - math operations (number of points in a
season, number of goals, number of yellow and red cards), the connection between football and statistics
(possession of the ball, number of shots on the goal, number of correct and incorrect passes...) as well as
many others.

Through my training and watching football | have spotted all these connections and they helped me in
mastering many mathematical tasks, so through football | started liking mathematics.

SHOPPING MATHEMATICS
Ida Rupcic, Tara Sambar, OS braca Radic Koprivnica, Croatia

We still remember our first doll and countless style combinations our imagination was creating. Encouraged
by love for fashion and great interest in mathematics, we decided to make mathematical style shopping.
Our shopping haul started with deciding the budget and sizing as well as drafting our clothing item. We
discovered a mathematical formula for determining the perfect length for our skirt by knowing our own body
and basic principles of the golden ratio. We discovered the power of style geometry and geometric shapes
on clothing items.

We decided to compare store price and online price to price we were offered by our local sewer. We chose
the cheapest option based on the responses. We couldn't have imagined mathematics would be present in
every part of our survey. We've concluded that mathematics and style are two thing present in 21st century,
refining our lives with their existence. Get ready to hear and see our discoverings about the importance of
mathematics in shopping



MATHEMATICS IN JOURNALISM
Ena Omrcen-Ceko, OS braca Radic Koprivnica, Croatia

The journalists, by their nature, are aversed to dealing with mathematics. In fact, considering their
statements, most of them choose journalism as an obligatory subject during their education, just to avoid
studying mathematics. On the other hand, they are forced dealing with mathematics because most of their
reporting work revolves around numbers. For example, some of the segments such as budgets,
governments, economical predictions, ecological researches, unemployment rate and residential
construction are filled with numbers. Math and numbers are playing the main role in the public politics and
if journalists don't do valid job researching numbers, they will renounce a big part of their job as journalists.
That's the reason why journalists, doing their job, get in touch with math more often that they predict.
Besides, they are strongly related with graphical service and marketing service. At the first sight all of this
may seem scary and intimidating, but if they get in some kind of trouble, they can count on accounting
service. All in all, we can conclude that journalists, during their work, deal with math more often than they
expected.

MATHEMATICS IN GAMBLING
Patricija Mihoci, OS braca Radic Koprivnica, Croatia

You may think that gambling is just luck. Well, | am going to show you that there is a lot more to it than just
pure luck. I am going to use a comparing card game called Blackjack, also known as twenty-one. It is played
between usually several players and a dealer, where each player in turn competes against the dealer, but
players do not play against each other. It is played with one or more decks of 52 cards. The objective of the
game is to beat the dealer in one of the following ways: get 21 points on the player's first two cards (called
a "blackjack" or "natural”), without a dealer blackjack; reach a final score higher than the dealer without
exceeding 21; or let the dealer draw additional cards until their hand exceeds 21. Although it looks like
game on luck there is a way you can affect your score. All you need to use is statistics and probability. For
example if value of your cards is 19 your next card needs to be 2 for you to not come out of the game. If
you're playing with one deck there is 52 cards of witch there are four 2. And probability for you to get 2 is
3.8% which is obviously very low. So this is the proof that gambling is not pure luck and this is just one of
hundreds of examples of math in gambling games.

MATHEMATICS IN CIVIL ENGINEERING
Nikola Kusek, OS Braca Radic Koprivnica, Croatia

Civil engineering is an engineering discipline that deals with designing, building and maintaining buildings,
roads, bridges, canals, dams, etc. This is the second oldest engineering discipline after military engineering.
Civil engineers are involved in the overall construction of buildings as well and their relationship with nature
and the environment. Civil engineers in construction work closely cooperate with geodesists and specialized
building engineers for construction materials, water supply, sewage, roads, railways, bridges, dams, and
electricity supply.

For most people, they always had a special admiration for buildings that differed in their size or shape and
which adorned beautifully in our environment.

Each of us lives in a building. I'm interested in how buildings are built and how much mathematics really is
used, because it is everywhere around us. Looking at the buildings that | like, | realized that each building
consists of different geometric figures and bodies that are interconnected. | wondered how engineers know
what a building should be to withstand of external influences (wind, snow, earthquake), and how it is
projected and built.

I'm sure a lot of math is needed, and | decided to calculate information needed to build a building like an
engineer.



APPLICATION OF MATHEMATICS IN HOLIDAYS
Josip Mikulic, OS braca Radic Koprivnica, Croatia

Mathematics plays an important role in our lives. We can find it's applications everywhere: in cooking,
music, video games, medicine, etc. One of the important applications of mathematics is in holidays. The
best example is Christmas.

Among the Christmas expenses there is food, Christmas decorations, Christmas tree and gifts. To be
prepared, we have to calculate the total cost and prepare the money. But Christmas is know for discounts,
which is also something to be considered. The main steps here are to check how much money we have in
the account, calculate the total cost of all we have chosen, add that cost to the cost of household expenses
and deduct the total cost from our account.

Mathematics helps us and makes our lives easier. Especcialy through holidays like Christmas, Easter, New
year, Halloween and many other holidays around the world.

APPLICATION OF PURE MATHEMATICS IN ECONOMIC THEORIES
Alireza Mousavi, Alireza Mohammadi, Shahid Besheshti, Zanjan, Iran

In this regard, it is sufficient to point out that most of the major economists of the last hundred years have
been mathematicians. Alfred Marshall, William Stanley Jevons and... are among these economists. As to
why mathematical language can benefit from the usual language in the economy, it should be noted for the
following reasons: (a) the mathematical language makes it easy to understand and express the complex
topics: in the real world, usually every economic variable is associated One-way or two-way with one or
more other variables. Obviously, the analysis of these relationships, in descriptive language and also in
graphic form, is subject to many limitations. Equations and mathematical models allow the theorist or
economics researcher to express and study relationships between variables in a simpler but more accurate
way. B. Many economic variables have a very small nature: a significant portion of economic variables have
a very small nature.

For example, variables such as profit, income, and measurable earnings are in this field. For this reason,
the quantitative nature of these variables requires computation and determination. (c) An economist is a
mathematician: Most economic theories are based on the assumption that individuals and economic agents
are "rational". Choosing an action by a rational person is in fact a practice of practical logic. When this
choice affects the quantities and numbers, in this case it can be said that this rational behavior is in fact a
mathematical practice.

IMPORTANCE OF MATHEMATICAL ECONOMICS
Alireza Mousavi, Alireza Mohammadi, Shahid Besheshti, Zanjan, Iran

For a long time, mathematical knowledge has provided appropriate facilities for providing accurate
analyzes, describing the relationships between phenomena and reducing the forecast error for various
sciences. The quantitative nature of economic variables along with factors such as the need for planning
and ... has led to the development of the mathematic applications in the economy. Because of Simplification
and strict observance in providing economic theories and especially the high precision of this tool,
economists have used mathematics as a means to present their theories. Therefore, mathematical
economics, such as econometrics, is not an independent branch in the knowledge of economics, such as
microeconomics or macroeconomics, but mathematical economics is a research tool and a language for
economic theories. In the real world, each economic variable is usually one-way or two-way communication
with one or more other variables. For example, the level of prices in macroeconomic theories is influenced
by variables such as government expenditures, currency volume, exchange rate, and so on. Obviously, the
analysis of these relationships, in descriptive language and also in graphic form, is subject to many
limitations. Equations and mathematical models allow the theorist or economics researcher to express and
study relationships between variables in a simpler but more accurate way.
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THE RELATIONSHIP OF MATHEMATICS AND MUSIC
Alireza Mousavi, Alireza Mohammadi, Shahid Besheshti, Zanjan, Iran

When we begin to investigate the relationship between mathematics and music, we will probably be more
likely to call Pythagoras, Mozart, and Bach than others. But the first person to come to this connection was
Pythagoras, a philosopher and Greek mathematician. The name of this scientist Great, undoubtedly,
reminds us of his famous relationship in the right triangle. But he has also been active in the field of music.
Many scholars consider him the father of science and some of the musicians of the father of music. Perhaps
his definition of music after twenty-six centuries is still one of the most beautiful definitions.

"Music is a harmony of contrasts, a combination of opposites and reconciliation of the opposite elements
... Music is the basis of the integrity of existence in nature and the best rulers in the field of the universe.
The music of the world is obsessed with harmony and the rule of law and provides a wise way of life. It
gives us the ability to unite and unify".

In fact, in the life of a musician, mathematics plays an important role. Preparing a melody in one of the
musical instruments and fingering correctly in the sequences is in fact a kind of mathematical problem.
Even using different keys in playing the same melody related to math. Well, he often can listen to a song,
and without having trained it beforehand or having the sequence of notes, he plays that song, because he
recognizes the familiar arrangement and shape. This kind of thinking is very similar to who the
mathematician read.

MATHEMATICS AND PHILOSOPHY: WHAT IS A LIMIT?
Giuseppe Calio, Giorgia Corrado, Liceo Scientifico “Luigi Siciliani” Catanzaro_ltaly

The concept of limit was already present in the Greek mathematics, as a lot of results about area
calculations obtained by some Greek mathematicians (like Archimedes) were based on a passage to the
limit. Over the years there has been an evolution which led to a complete definition of limit by means of A.
L. Cauchy and secondly by A. Weierstrass. There were many mathematicians who dealt with this topic by
using a philosophical approach, such as Leibniz (XVII and XVIII century) who invented infinitesimal
calculus.

Our work is based on the significance of limit:

In mathematics, given a domain, the set of "input" for which the function is defined, when the function is
applied to any input sufficiently close to p (input), the output value is forced arbitrarily close to L (limit). So
it defines a border, in which we are certain that the function does exist (Uniqueness of Limits of a Function
Theorem, Squeeze Theorem);

In philosophy, I. Kant reflects on the limits of reason, in order to understand what are the fields that the man
can explore in order to arrive to the truth. On the other hand, Hegel oversteps the concept of Kantian “island
with immutable boundaries”, he is against all limits because the idea of limitation implies the limitation itself
has been transcended implicitly.

The project focuses on the importance to acknowledge our own limits, as humans, in order to act within
them without run the risk to cross the borders and behave immorally.

THE MATHEMATICAL WAY OF WINNING AT MONOPOLY
Joel Anicic, Prva Rijecka Hrvatska Gimnazija, Rijeka, Croatia

Everyone has played Monopoly at least once and either won excessively, controlling most of the properties
and finances or somehow, with a bit of luck, got throw every round without going bankrupt or, most notably,
lost everything in a horrible way. Most of the time players, especially the once who lost, attribute the
outcome of the game to luck, and luck alone. And while luck does play a role it is far from the only decisive
aspect of Monopoly. Strategy is the key to victory. It might sound strange that mathematics could provide
a strategy for winning at Monopoly, but what Monopoly really comes down to is probability.

The likelihood of landing on a given field, the expected investment cost and revenue of properties, which
properties are worth buying and will yield most in the long run..., all this can be explained with probability
theory.

This way mathematics might give you a different view of Monopoly, as a game that isn’t always decided by
luck, and make your future games a bit more successful.

11



THE MONTY HALL PARADOX
Karlo Andlovec, Maja Juric, Virna Nilovic, Prva rijecka hrvatska gimnazija, Rijeka, Croatia

A paradox is a statement that seems contradictory to the general perception. We can find paradoxes in
biology, physics, logic, philosophy and mathematics. There are multiple types of paradoxes in mathematics:
statistic, probability, infinity and geometry paradoxes. In our presentation we will be focusing on one of the
probability paradoxes — the Monty Hall paradox.

The Monty Hall paradox is loosely based on the American television game show Let's Make a Deal and
named after its original host, Monty Hall. The problem was originally posed (and solved) in a letter by Steve
Selvin in 1975. Let's suppose that we are on a game show. We have to choose between 3 doors. Behind
one door there is a car and behind the other two there are goats. We have to pick a door. The host will
open one of the other doors and show a goat. Now the host is giving us a choice: we can stick with our
previous choice or switch the door. Do we have a better chance of winning if we switch our choice?

We are going to explain the Monty Hall paradox using interactive methods which can be useful to you if you
are ever on a game show.

BIOMATHS
Ritirato Chiara, Antonio Spina, Zerillo Alessandro, Liceo Scentifico G. Rummo, Benevento, Italy

Could you calculate the randomness of life? Did you know that Mendel laws are linked to probability? No
matter what your answer was... we are going to show you soon. In our project we will also involve you in
polygenic inheritance (when two or more genes influence one single factor) and how this concept is
correlated to Gaussian curve.

In the biomedical sector, we are going to show how CAT (computed axial tomography) works, using
Cartesian plane and straight lines. Are you ready? Let’s start!

WITH MATHEMATICAL EYE
Boffa Anna, D’Aronzo Elvira, lannella Miriam, Sabbatini Andrea,
Spina Antonio, Liceo Scentifico G. Rummo, Benevento, Italy

Travelling is one of the greatest adventures you could ever experience, but have you ever thought to
travel...with mathematical eye?

Everything started in our homeland, in the city of Florence, taking into account some correlations between
ratio and proportion in an architecture of Brunelleschi, the well-known “Spedale degli Innocenti” (1417-
1436).

Brunelleschi was a Renaissance artist, who was influenced by Greek culture of proportions, so we decided
examine in depth this point and we started our researches.

And our journey starts here, in front of the magnificence of Parthenon, Athens.

Here we have scrutinized the history of ancient Greece, in particular the origins of one of our common
passions: the theatre. In fact we love comedies, and we have discovered how this genre has changed
during the centuries, so we asked ourselves how the efficiency of a sketch could be calculated and we
found a genial formula:

E = CEL [(iS - fS) + (S*T)]

E (effect)

CEL (comical emotional language)

iS - fS (the difference between initial situation and final situation)

S (surprise effect)

T (time taken to understand the sketch)

We decided to apply this formula to our favourite sitcom, “The Big Bang Theory”, so we visited its studios
in Hollywood. When we came back to Italy, at the airport, there was a football match and a lot of people
watching were literally hypnotized by the screen. So, we realized how this sport is important for our country,
and decided to analyze it in a mathematical way, using Pythagorean expectation.
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MUSIC AND MATHS: HATE OR LOVE?
Formisano Anna, Ritirato Chiara, Zerillo Alessandro, Liceo Scentifico G. Rummo, Benevento, Italy

Did you know that music, the most beautiful among the seven arts, is strongly linked to mathematics? No
matter what your answer was, we are going to show you soon. You will be involved in a journey to centre
of the pentagram where you will find out the love story between music and mathematics, firstly discovered
by the Greek mathematician Pythagoras.

Afterwards, Simone Stevino and Vincenzo Galilei revisited the previous music scale organization giving
rise to 12-Tone Equal Temperament. This substituted the previous ratios discovered by Pythagoras
introducing the irrational aspect of mathematics.

So we can consider Music as an art form and cultural activity whose medium is sound organized in time by
a mathematically logical scheme. Let’s be captured by the symphony!

TASTING MATHEMATICALLY
Adamo Giulia, Chietti Francesco, Panella Valeria, Savinelli Vincenzo, Simeone Francesca, Zeoli
Domenico, Liceo Scentifico G. Rummo, Benevento, Italy

Mathematics and cooking: is it possible? Well, in our presentation we’ll explain how some formulas and
theorems can be used in the kitchen.

When we are cooking, even if we don'’t care about it, we apply chemical formulas and physical principles:
tastes, times of cooking, balance of flavours, calculation of calories are all aspects of the cooking’s world
that hide mathematics rules.

If you aren’t able to make a tasty hamburger, don’t worry: Stu Ferrimond created a formula to cook the
perfect one! Farrimond also provides some cooking tips: the hamburger has to cook for 9 minutes and a
half on a grid at 150-180°C and has to be turned over just one time so that we don’t lose its softness.
Moreover we have analyzed the “pizza theorem”, which deals, with the division of an ideal circular pizza
between two people eating the same quantity, having as a point of intersection of the straight lines that
divide the pizza, any point different from the centre.

So we can say that mathematics is the backbone of every recipe, therefore is food necessary only to satisfy
the mouth? Or does it also serve to study its numerical regularity?

MATHEMATICS IN MAKING CLOTHES
Filip Baronic, Iva Betlehem, Osnovna Skola Fran Koncelak, Drnje, Croatia

Without mathematics we would be not able to wear clothes. Why? The answer is simple: we can't do
anything without mathematics. If we want to sew something, we have to calculate how many sewing cloth,
thread, needles, energy and time we need. And also we can chose would we sew by hand or with sewing
machine. For this decision we of course have to use mathematics, but this isn’t only time when you need
to use mathematics. With simple mathematics calculations we are able to see is our project profitable,
which way of sewing is the best and of course we must use some measurements to create our final product.
Actually mathematics has the biggest role in measurements and measurements have big and important
role in making clothes. So, we want to show you how important mathematics is in making clothes. All those
angles, shapes, lines and circles make connecting line between mathematics and making clothes. Be
thankful to mathematics for your clothes that you are wearing.
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BLOCKCHAIN: WHEN MATHS BECOMES THE FUTURE OF MONEY
Arina Ghanizadegan, The Grammar School, Nicosia, Cyprus

Money!

For some, the single word immediately evokes an image of business tycoons quickly buying and selling
stocks on the Wall Street. For those who feel a more personal spark, money could simply mean the musical
jingling of coins as they gently touch the keys in your pocket. However, things will no doubt become very
different if we were to use the word “Cryptocurrency’ instead. Although the mysterious topic of
cryptocurrency and Bitcoins successfully makes its way into newspaper headlines day after day, many of
us still have the tendency to stick with the traditional methods of payment in an attempt to avoid what seems
to be the rocket science hidden behind this alien coinage. Yes, even today in the age of top notch
technological advancements as we could say, barely anyone would think of never-ending computer codes
and chain blocks when referring to money. WHAT IS the legendary Bitcoin after all? How does it operate
and function? Catching a glimpse at the mathematical aspect of this amusing creation would of course
answer a lot of baffling questions.

IS MATHS REAL?
Alexandros Violetti, The Grammar School, Nicosia, Cyprus

Is maths real or just a logical abstract? We cannot touch, smell or see maths but we can very carefully
observe atoms, molecules and the universe. This begs the question. Do numbers exist? Surprisingly,
mathematical realism as it is called, has been a topic of vigorous debate to this very day. To understand
the philosophy of Mathematics one has to first clarify what the two major branches, realism and anti-realism
are. Realism in its basic form argues that mathematical ‘bodies’ exist independently of the human mind and
is divided into many sub-categories ranging from every-day Platonism to advanced Empiricism. Anti-realism
such as Fictionalism on the other hand, holds that a meta-physical mathematical reality is simply falsehood
and if mathematics simply ‘vanished’ from the world there would be no observable effect on the way things
work! It's when we look at maths from a philosophical angle that we realize that there is more to maths than
just numbers.

MATHS VERSUS CRIME
Nikolas Loizou, Marisa Loizidou, Eleonora Kekkou, The Grammar School, Nicosia, Cyprus

Think about switching on your tv. Whats the first thing you see and hear on the news? Suspects found for
the robbery of a bank, new evidence for the unravel of a homicide might be some of the headlines. Due to
the ever-increasing number of crimes committed every day and the never-ending terrorist attacks
throughout the world, forensic scientists and criminologists turn to mathematics to help solve these crimes
and bring justice. For instance, using trigonometric functions in bloodstain pattern analysis the area of origin
of blood in the three-dimensional space can be determined. If though, a dead body is found how is it
possible to determine when the individual died? Newton’s law of cooling and some simple maths can be
used to calculate it. In addition, the shooters location and weapon can be identified just by the bullet hole,
working out projectile motion equations and energy loses equations.
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THE SECRET OF RANKING
Elena Syllouri, Ourania Papakyriakou, Yuexuan Gu, Marina Artemiou,
The Grammar School, Nicosia, Cyprus

In mathematics we define a matrix as a grid-like arrangement of elements which in simpler words means a
collection of numbers, symbols, or expressions, arranged in a fixed number of rows and columns. However,
matrices where not created randomly, instead they were born to serve a purpose since matrix mathematics
can be applied to several branches of science, as well as different mathematical disciplines. In this
presentation we will introduce the practical uses of matrix mathematics in a variety of settings and more
specifically their use in cryptography and in the page ranking algorithms of various search engines.
Cryptography or simply the art of creating and solving codes dates back thousands of years however in the
more recent years, matrices have played a crucial role in both encoding and decoding codes. Via the use
of matrices an array of letters can be transformed into an unreadable message using what is known as an
encoding matrix and then turned back to the original message using the decoding matrix or the inverse of
the encoding matrix which is known only by the receiver thus keeping communications private. Matrices
also have a crucial role in page ranking algorithms and it is through their use that webpages such as that
of Google and Yahoo can predict what you want to search and make suggestions immediately when you

have only typed just a few letters or phrases.

VISUALISING MATH
Andreas Hadjikallis, American Academy Larnaca, Cyprus

A lot of people have the idea that math is all about numbers, letters and calculations. These pe