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Editorial
Welcome to the Autumn 2010 edition of the IMTA
Newsletter.
Since last autumn, developments in the world of mathematics and of mathematics in Ireland have gone on apace.
As expected, Project Maths exercised the minds of all in
the IMTA. Following the AGM in November there was
an EGM in Athlone to discuss the IMTA response to the
new course and the manner of its introduction. The
Council later issued a summary statement of members
views. In his commentary article Brendan O’Sullivan
traces many of the issues which have arisen and may yet
arise with this new venture.
In February, 2010, a symposium to elicit views on
mathematics’ education was held in the Royal Irish
Academy. This was organised by the Faculty of Engineering, Mathematics and Science, Trinity College
Dublin and the details of the presentations and recommendations are to be found at https://www.tcd.ie/ems/
mathematics-symposium/presentations/. Elizabeth
Oldham and Neil Hallinan cooperated to make a presentation on ‘A 2nd Level Teacher’s Views’. Among the ten
summary recommendations was the following: The
central role of Mathematics in the recovery of the
economy and the critical importance of developing
teachers’ fluency and competence was unanimously
acknowledged. Other contributions were made by the
NCCA, Trinity College, UCD, The Expert Group on
Future Skills Needs, Engineers Ireland and, ICT Ireland
& the ISA in IBEC. Sadly, later in the year, the Department of Education and Skills could not support the small
number of students who were deemed capable of representing Ireland in the International Mathematical Olympiad in Kazakhstan (ref. http://www.irmo.ie/).
.
During the year the Chairperson, Dominic Guinan, has
made great progress in promoting the establishment of
new branches of the IMTA. The fruits of this labour are
the branches of Carbery (Cork), Carlow/Kilkenny, LonLeit_Ros (Carrick-on-Shannon) and North East bringing
the total number of active branches to 14. Best wishes to
all who are involved and we look forward to hearing
further from these regions.
The contributions to this edition are extensive, informative, relevant and, above all, enjoyable to read and
explore. Do not forget to keep your pencil and work-pad
handy at all times.
With thanks to all contributors. Enjoy the read!
All contributions are welcome.
Send by e-mail to : hallinann@gmail.com
or St. Mary’s, Holy Faith, Glasnevin, Dublin 11.
Neil Hallinan

IMTA COUNCIL 2010
Chairperson: Dominic Guinan
Vice-Chair: John McArdle
Correspondence: Donal Coughlan
Recording Secretary: Sinead Breen
Treasurer: Michael Moynihan
Newsletter Editor: Neil Hallinan
Second Level: Branch members nominated at AGM
Third Level: Michael Brennan
Elizabeth Oldham
Education Officer, NCCA.: Donal Coughlan

A full list of Council is available on the IMTA
website www.imta.ie This site also contains material
relevant to the annual Team Maths quiz.

Branches : Contacts
Carbery (Sec):Clíona Ní Dhonnabháin, Maria
Immaculata College, Dunmanway
Carlow/Kilkenny (Sec):Catríona Moore,
catriona231@hotmail.com
Cork (Sec.): Brendan O’Sullivan,
bos4@esatclear.ie
Donegal (Sec.): Joe English,
mathsjc@eircom.net
Dublin (Sec.): Barbara Grace,
barbaragrace@eircom.net
Galway (Sec):P.J. Folen,
pj.folen@gmail.com
Kerry (Sec):Kathleen Hayes, Presentation Sec. Sch.,
Listowel
Limerick (Chair): Gary Ryan,
theboyryan@hotmail.com
Lon-Leit-Ros (Sec):Séamus Mallon,
smallon7698@gmail.com
Mayo (Sec.): Willie Thornton, St. Joseph’s Sec. Sch.,
Foxford
Midlands (Sec.): Teresa Cushen,
bandtcushen@eircom.net
North East (Sec):Natalie Noone,
natalienoone@hotmail.com
Tipperary (Chair): Donal Coughlan,
donal.coughlan@esatclear.ie
Wexford : (Rep.): Shirley Dempsey, Good Counsel
College, New Ross

Addendum: This Newsletter is not funded by the
Teacher Education Section (TES) of the DES
(Department of Education and Science).
The views expressed in this Newsletter are those of the
individual authors and do not necessarily reflect the
position of the IMTA. While every care has been taken to
ensure that the information in this publication is up-to-date
and correct no responsibility will be taken by the IMTA for
any errors that might occur.

IMTA Newsletter 110, 2010

IMTA Branch Officers 2009/10
Carbery
Chairman : Joe Kingston, Bandon, Co. Cork
Secretary : Clíona Ní Dhonnabháin, Maria Immaculata College, Dunmanway, Co. Cork
Treasurer : Jerry Mc Carthy, De La Salle College, Macroom, Co Cork

Carlow /Kilkenny
Chairman : Joe Kavanagh, St Kieran’s College, Kilkenny
Secretary : Catríona Moore, Borris VS, Borris, Co. Carlow
Treasurer : Carl Lynch, St Kieran’s College, Kilkenny

Cork
( Website www.corkmaths.ie)
Chairman : Edward Williamson, Coachford College, Coachford, Co. Cork
Secretary : Brendan O’Sullivan, Bruce College, Cork
Treasurer : Mary Sheahan, Bishopstown Community School, Bishopstown, Cork

Donegal
Chairperson : Margaret Grindel, St Columba’s College, Stranorlar, Co. Donegal
Secretary : Joseph English, Letterkenny, Co. Donegal
Treasurer : Martin Gormley, Letterkenny, Co. Donegal
Dublin
Chairperson :
Vice-Chairperson
Secretary :
Treasurer :

Colin Townsend, Castleknock College, Dublin 15
Sinéad Breen, St Patrick’s College, Drumcondra, Dublin 9
Barbara Grace , Dún Laoghaire, Co. Dublin
Brendan Steen, St Paul’s College, Raheny, Dublin 5

Galway
Chairman : Cammie Gallagher
Secretary : P.J Folen
Treasurer : Mary Mc Mullin
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Kerry
Chairman : John Flaherty, Presentation Sec. School, Listowel, Co. Kerry
Secretary : Kathleen Hayes, Presentation Sec. School, Listowel, Co. Kerry
Treasurer: John Flaherty / Kathleen Hayes
Limerick
Chairman : Gary Ryan, Limerick City
Lon-leit-ros ( Carrick-on-Shannon)
Chairman : Martin Talbot
Secretary : Séamus Mallon
Treasurer : Gillian Reynolds, Carrick-on-Shannon, Co. Leitrim
Mayo
Chairperson : Mary Gallagher, St Joseph’s Sec. School, Foxford, Co. Mayo
Secretary : Willie Thornton, St Joseph’s Sec. School, Foxford, Co. Mayo
Treasurer : Willie Thornton

Midlands
Chairperson : Breda Corcoran, Mullingar Community College, Co. Westmeath
Secretary : Teresa Cushen, Kilcormac, Co. Offaly
Treasurer : Laura Guinan, Tullamore, Co. Offlaly

North East
Chairperson : Catherine Kierans, St Macartans College, Monaghan
Secretary : Natalie Noone , St Aidan’s Comprehensive School, Cootehill, Co. Cavan
Treasurer : Barbara Gleeson , Beech Hill College, Monaghan
Tipperary
Chairperson : Donal Coughlan, Presentation Secondary School, Clonmel

Wexford
Chairperson : Séan Mac Cormaic, Good Counsel College, New Ross, Co. Wexford
Secretary : Shirley Dempsey, Good Counsel College, New Ross, Co. Wexford
Treasurer : Ann Marie Goulding, Good Counsel College, New Ross, Co. Wexford
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Pure mathematics and its Everyday Applications
Fr. Ingram Memorial Lecture 2009
Thomas J. Laffey

Mathematics has always had applications to the technology of its day and much of the subject has
been developed in an attempt to help solve problems arising outside the area. But there also has
been an independent part of the subject where concepts and ideas have been studied and
investigated for the sake of the intellectual challenge involved and because of the beauty and
logical satisfaction of the results achieved. Euclid’s geometry is a good example of this; its
theorems enable one to do basic calculations of distance, angle, area, etc required in building
houses, bridges and so on, but many of the theorems proved, while beautiful, had no known
application, at least at the time they were discovered.
As the centuries progressed, both aspects of the subject continued to be developed. A pattern
also gradually emerged where results found purely for the intellectual satisfaction of doing so,
became applicable and very useful in later generations. Newton’s Laws of motion are used much
more widely in design of machines now than they were in his day. Calculus has come to be used
in almost all machine design but now also underlies various medical and financial processes.
Napier in his castle in Scotland was enthralled by the properties of the logarithm, but, as a
computational tool, its importance grew and grew. One of the first things Napoleon did when he
came to power was to commission more accurate log and other tables. In the early 1960s,
NASA, in pursuing its aim to land a man on the moon, commissioned more accurate mathematical tables, including tables for primitive elements modulo primes etc which had not been sought
for applications before. Of course, Napoleon had an interest in certain aspects of mathematics
from a purely intellectual basis, as his discovery and proof of
Napoleon’s theorem in geometry shows. He also recognised the
potential of mathematics to contribute to the improvement and
development of his empire, and he had both Laplace and Lagrange
as advisors. Complex analysis was developed by the French
school, particularly Cauchy, around the same time (though
Cauchy himself was a royalist and wisely spent some time away
from France). It had no obvious applications, except within
mathematics itself. But nowadays, it underlies the operation of
Napoleon’s Theorem
many machines. Even Hamilton’s quaternions are used in the
software behind some computer games and the operation of some
important telescopes.
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Pure Mathematics—The Past
In this talk, I want to discuss the interconnection between, essentially, what is called pure
mathematics, and modern technology. I wish to particularly focus on changes in the nature of
this connection since the 1960s. As an undergraduate in Galway in the 1960s, my pure Mathematics courses made no reference to where the subject might be applied. In Honours Mathematics, the supreme importance of the axiomatic development of the subject was emphasised. In
Mathematical Physics courses, we learnt that multivariate calculus was used in most calculations,
and, not only that, but in fact many of the physical quantities one could see were in fact naturally
described by differential equations. Thus we had the heat equation, the wave equation, Laplace’s
equation underlying electricity; thermodynamics reduced almost to a series of tricky exercises in
partial and total derivatives. Generally, the applications required results from pure mathematics
ahead of the ones we were studying at the time, and our lecturers in pure mathematics tended to
make jokes about the lack of rigour in applications; physicists not caring whether the series
converged or not, etc. When I went to graduate school in England, the same philosophy obtained
and there was a general consensus among pure mathematicians that what they did was intellectually superior to what the applied people did. In the earlier part of the century, Hardy expressed
some happiness that number theory as an intellectual discipline would not be sullied by application. In France, a group of very talented mathematicians, publishing under the name of a
mythical author, Bourbaki, was developing a complete abstract and rigorous treatment of pure
mathematics up to beginning research level, based on axioms. Little reference was made to
applications outside Mathematics itself. Also, little reference was made to the motivation
underlying the decision to study systems satisfying a particular set of axioms, though in many
cases, the motivation had come from applications of mathematics, particularly in physics, in
previous decades. There was a view that it was worthwhile for someone to define some object
satisfying some selection of axioms and start proving theorems about it. Some people did that,
but if they departed in a significant way from the ones treated by Bourbaki, their work made little
impact. Bourbaki presented the axioms in a uniform format, with universal emphasis on
functions and mappings between sets. Some of the individuals involved in the Bourbaki project,
most notably Dieudonné, influenced teaching of mathematics at all levels. Euclid’s axioms were
not expressed in the Bourbaki way, so even in textbooks for schools, one got new formulations of
them. Chôquet’s version and Dieudonné’s version influenced Papy, and his books informed the
changes in syllabus in Irish schools. Similar changes both in geometry and in the presentation of
algebra, know as the New Mathematics, occurred throughout Western Europe and in the US, but
not in Eastern Europe. One still sees the effect at the International Mathematical Olympiads,
where students from Eastern Europe and the Orient usually score better on geometry and
computational algebraic questions than those from the West.
At the same time, in the US, NASA was funding mathematics research heavily. This increased
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the profile of work on applied mathematics and made it more appealing to graduate students and
mathematics faculty – money is always welcome! However, it is difficult to foresee in advance
what parts of the subject can lead to significant innovation, and, quite imaginatively and
fruitfully, the applicability requirement was treated lightly in determining where the research
money was spent.
So in 1970, there were very many and varied applications of Mathematics in engineering and
other technological areas. Continuing the trend from the 19th century, differential equations and
calculus techniques generally formed the nucleus of many of these. A large component of Pure
Mathematics research was in the area of abstract algebra, number theory and algebraic geometry,
but this area, while highly respected as serious and difficult, was not represented to a comparative
degree in applications.

What has changed since then?

11111011010

Continuous mathematics and mathematics based on calculus is still a major part of research in
mathematics and in applications in engineering and technology. In particular, the theory of
partial differential equations (PDEs) is undergoing tremendous advances, especially in dealing
with nonlinear systems, and has been recognised by the award of various prizes, including Fields
medals, to practitioners. Applications of nonlinear theory and effects relying on nonlinear
physical phenomena are commonplace. Also, economic and financial models, based on
stochastic calculus and models of physics, have come to dominate world trading markets [This
might not now be seen as a positive development!]. But a very big change in the nature of
applied mathematics has been the increased importance of Discrete Mathematics. The word
‘digital’ is everywhere! I will concentrate on developments relating to signal processing and
communications, as the developments in these areas are such an obvious feature of our life today.
These can generally be viewed as developments in electrical and electronic engineering.
While mobile phones, compact discs etc are of recent origin, the theory behind them had its
origins just before the Second World War. Claude Shannon studied both Mathematics and
Electrical Engineering at the University of Michigan, and in 1937, he presented his Master’s
Thesis in Mathematics. In this, he showed that the formal system, now called Boolean Algebra,
developed by an, at that time, little known mathematician called George Boole almost 100 years
before, in order to put formal logic in a mathematical framework, was exactly the right medium
in which to express and analyse electric circuits. While Boole’s work had attracted some interest
before this, this ensured that his name and his time in Cork will be remembered. Much more
importantly, the stimulus that this gave to electrical engineering was enormous. In fact,
Shannon’s thesis has been frequently described as the most influential Master’s thesis of the 20th
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century. Shannon went on to graduate study in MIT and did a PhD in Mathematics and a
Master’s in Electrical Engineering. In his PhD thesis, he attempted to develop a mathematical
system to deal with biological processes. Trying to develop a mathematical theory to treat
biology, in the way that physical science is treated, is currently a very hot research topic
worldwide.
During the Second World War, Shannon helped to develop electronic communication systems,
both in improving phone communication and in protecting communications from eavesdroppers
by devising good encryption schemes. He devised the encryption systems used to enable secret
phone conversations between Roosevelt and Churchill. Turing spent some time in the US to
learn Shannon’s ideas, while engaged on the Enigma project to break the German encryption
system, taking place at Bletchley Park.
When the war was over, Shannon wrote up his ideas on electronic communication in a famous
paper “A mathematical theory of communication.” This paper appeared in 1948 in the Bell
System Technical Journal and its contents lie behind much of current developments. Unfortunately, Shannon himself did not see its ideas being fully brought into reality, as he became a
victim of Alzheimer’s disease.
I will now describe a little of the problems involved in communication and processing of
information and the mathematical ideas involved in their solution:
Sending information correctly
Protecting information from eavesdroppers – encryption
Compression and storing of information: efficient fast calculation
Data mining – identifying patterns and extracting useful information from data

Error Correction
Suppose that we are transmitting information from A to B. We think of the information being in
the form of a string of digits, usually 0 or 1 (This corresponds to representing information over
the field of two elements, but other fields are used in computing – for example 32 bit or 64 bit
processing corresponds to using finite fields with those numbers of elements instead). Suppose
that in transmission, there are imperfections (the term ‘noise’ is used for anything that interferes
with the system) and that there is a nonzero probability that sometimes 0 is sent to 1 or 1 is sent
to 0. Imagine that the string of information is broken up into blocks b of length k. The idea used
in error correction or detection is that if we found a way to replace each block b by a longer
block, b’ say, of length n, and then transmit b’, we should be able to cleverly use the redundancy
to deduce what the original block b was, even if b’ is changed a little in the transmission through
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the channel. For example, repeating the message is often used in conversation, and if b’ = bb is
sent and c’c’’ received and c’ is different from c’’, we know an error occurred. If we send bbb
instead, and get c’c’’c’’’, we can use majority decoding to decide what b is. [This system is built
into some computers and it used to be used in aircraft guidance]. However, in general transmission of data, repetition is not efficient. If one thinks of b as a row k-tuple, one can multiply it by
a fixed kxn matrix G of rank k and some n larger than k to get an n-tuple b’= bG. Then all the
transmitted blocks should end up in the subspace V=image(G)={xG:x running through all ktuples over the field of two elements}. When b is transmitted and c received, one checks whether
c is in V or not; if yes, we assume b’=c; if not, then we find an element w in V closest to c in
Hamming distance and assume b’=w. [The Hamming distance between two n-tuples is the
number of positions in which the corresponding entries differ]. In this situation, there is an nx(nk) matrix H such that H has rank n-k and GH =0. If c is in V, then cH =0 and if c is not in V,
then cH is not zero. A simple example of this type is to take n=k+1 and to make b’, add a final
zero or 1 to b, so as to make the sum of the entries of b even. Then we take h to be the nx1
matrix with all entries one (with calculations done mod 2). Then cH=0 only if c has the sum of
its entries even. This is called a parity-check and the term parity-check matrix is used for H in
general. Codes of this type are called linear codes and the first one appears in Shannon’s paper.
Hamming and Golay, working at Bell Labs in New Jersey, discovered classes with very good
error detection and correction properties (so called perfect codes) and there is now a large section
of abstract algebra devoted to finding and characterising good codes. Shannon proved a theorem
that very good codes exist, but did not have an algorithm to find them. Such codes are used in
CD and DVD players. The laser reads the digits written on the disc, but can make errors.
Making very accurate readers would be too expensive. It is cheaper to install processing chips
with error correcting codes built in. An early application was to deduce the correct data from the
transmission sent to earth by the Mariner space probes to Mars and Venus. Due to the distance,
the error correcting code had to deal with many possible errors. At a more elementary level,
varied forms of parity and other congruence type checks are used in ISBN book numbers,
security features of Euro notes and congruence modulo 97 arises in IBAN numbers used in
international money transfer.

Security of data: foiling hackers

Wheatfield Diffie
1954Martin Hellman
1945http://commons.wikimedia.org/
wiki/File:Diffie_and_Hellman.jpg

The idea here is to use a cipher to encrypt the data, so that if it is intercepted, the eavesdropper
will not be able to deduce the correct information. Coding using simple permutations of letters
goes back at least to the time of Julius Caesar. However, nowadays, such simple-minded systems
can be broken easily using computers, so a system is needed that either cannot be broken by fast
computers, or equally, breaking them takes so long that the information would no longer matter
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when decrypted. The great success of the mathematicians led by Alan Turing at Bletchley Park
in breaking the German encryption system was a major step for the Allies in winning the Second
World War. The scale of the operation (10,000 people worked there for a period) is mimicked by
multiprocessor computers now. Modern encryption systems enable e-commerce to be carried out
safely. These systems had their origins in work of Diffie and Hellman in Silicon Valley in the
mid 1970s. The idea is to perform a function f(b) on each block b, such that inverting the
function f is difficult. They had the idea that, in sending information from A to B, the person or
computer at A need only know how to work out f(b) for each data block b and need not know
how to invert f in general. Similarly at B, only the inverse of f need be known. This allows for
example, all the computers in the branches of a bank could have software to perform f and send
data to the central branch, while only one computer in the central branch need be programmed to
invert f. If inverting f is sufficiently slow, knowing only how to calculate f(b) for each b, then
one can make f essentially public information and thus the system becomes much easier to
implement.
The most famous example implementing the Diffie and Hellman idea is the RSA encryption
system, named after Rivest (MIT), Shamir (Weizmann) and Adleman (USC). Their idea is based
on raising each block b read as an integer modulo N to the power e, read mod N, and to decrypt,
raising the received block c to the power of d, again read mod N. If ф denotes the Euler totient
function, then e and d are related by ed ≡ 1 mod ф (N). To carry out the encryption, a person or
computer must know N and e and to carry out the decryption, a person or computer must know N
and d. However, if a hacker or terrorist knows N and e, calculating d requires knowing e and ф
(N). In the RSA system one generates two very large primes p and q and puts N = pq. Then ф
(N) = (p-1)(q-1), so knowing only N and e, we have to factorize N to be able to calculate d. But
no quick factorization method is known, so the system is safe at present for sufficiently large p
and q. Baltimore Technologies in Ireland used to provide encryption systems based on RSA. It
appears to be theoretically possible that a machine called a quantum computer, which relies on
quantum-theoretic properties of elementary particles, could be constructed in the future, and it is
known that such a machine, if available, would enable quick factorization of large numbers and
therefore compromise the RSA system. So there is considerable research in trying to find other
safe systems. Counter-intuitively, similar algebraic methods can be used to construct errorcorrecting codes and encryption schemes. In Ireland, the Shannon Institute in UCD carries out
research in these areas.

Processing data quickly – fast calculations
In the 1960s, Cooley and Tukey found a very fast way to multiply numbers on a computer. The
process is called the Finite Fourier Transform. It is based on mimicking the ordinary Fourier
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transform using roots of unity or matrices over finite fields. It achieves close to the quickest
possible theoretical bound for calculations and is built into computer calculation systems, medical
scanning equipment etc. The speed of calculations became a big issue during the Gulf War,
because the Patriot missiles missed their targets, putting both Israel and Saudi Arabia at risk from
Saddam’s missiles. Once a launch of a missile by Iraq was observed, its orbit was calculated and
a Patriot missile was launched and given a path calculated to intercept Saddam’s missile before it
reached its target. It was reported later that there was an error in the software for changing logs
from one base to another and this explained the misses.
The complexity problem of recognising whether a problem can be solved quickly and thus
searching for a quick algorithm to do so or knowing that no such algorithm exists, is an area of
considerable research by mathematicians and theoretical computer scientists at present; the
solution of one important case, the P v NP problem, carries with it a prize of one million dollars
from the Clay Foundation.
Ingrid Daubechies
1954-

Data Mining
http://online.redwoods.cc.ca.us/
womenmse/NotableWomen/
NotableWomen.htm

Often humans or machines are confronted by a huge amount of data on a particular topic and
want to store it or extract the important facts from it. For example, one might try to find patterns
in it. To store it, there is often not the space available and compression of data is necessary.
Compression algorithms are used for example in digital cameras. Some of these use wavelets,
which are special types of basis functions used to write general functions as infinite series of
them, just as one does with sine and cosines in Fourier series. Each wavelet is zero away from a
particular interval, and this makes them especially appropriate for sending band-limited signals to
suit particular channels of communication. The most well-known wavelets are associated with
Ingird Daubechies, first woman full professor in Mathematics at Princeton. Terry Tao of UCLA
and Emmanuel Candés of Caltech announced a new algorithm for compressing and processing
signals in 2006, and that is expected to lead to much improved digital scanning and processing
equipment.
Failing to extract relevant data from lots of data obtained by the CIA became an issue of
controversy after the 9/11 terrorist attacks. [Since this talk was delivered, this has again become
an issue in relation to the terrorist incident on a Detroit-bound plane on Christmas Day]. The
Google search engine uses a very sophisticated system to determine the relative importance of
sites containing information relevant to a query and presenting them in that ranked order. The
ranking is known as PageRank, after Page, who along with Brin, founded the company. It is
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based on approximating a positive row eigenvector of a very large row stochastic matrix, known
as the Google matrix.
The NSA employs several of the top mathematics graduates in the US in trying to keep the
country safe from terrorism. This is probably the most likely place to develop new factorization
algorithms to break RSA, or to mine data, but it is just possible that they may not tell everybody
about them immediately.

The Future
It is expected that mathematics applications in technology will continue in all the existing ways.
The principal new areas in which more application of mathematical ideas is expected in the near
future are biology and medicine. Already, graph theory and combinatorics are widely used in
DNA sequencing and analysing gene expression. Medical scanners, such as CAT scan and MRI,
rely on very sophisticated mathematics and physics.
Getting very talented students to study Mathematics is a challenge. The subject does not lend
itself to the sound-bite or instant solution. The media by-and-large portray it as boring or
nerdish. Movies about mathematicians tend to paint them as either unworldly and naïve, or
devilishly clever in a pointless kind of way. Some very imaginative strategy is required to make
the subject attractive to more students.
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give this lecture and for making the occasion most enjoyable. I never met Father Ingram myself
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Perpendicular Distance of a Point From a
Line—a Selection of Proofs of the Formula
Andrew Pomeroy

Here are two alternative proofs to the usual Leaving Certificate approach to proving Perpendicular distance of a point from a line.
When I did a course with the IMTA I came across two proofs of the above (See references below).
What amazed me most was how intuitive the proofs are. They are both linked. I haven’t proved
them as rigorously as the books. The strategy for both is to link the perpendicular distance to the
y-coordinate (height of the point). They both incorporate coordinate geometry and trigonometry.
I include the proof of Hero’s formula, also, as it uses the completion of a square and the difference of two squares.

References:
Saddler A.J., Thorning D. W. S. Thorning, Understanding Pure Mathematics, Oxford University
Press (1987) pg 382
Smedley R., Weisman G., Introducing Pure Mathematics, Oxford University 2nd Edition (2001)
pg 148
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Hero’s Formula: A Proof

Andrew Pomeroy
Dublin Branch
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Jobs in Geometry
Have a look at this website to discover some applications of geometry
http://mathforum.org/library/drmath/view/54697.html
especially if you interested in any of the following:
♦
Computer graphics
♦
Computer aided design
♦
Medical imaging
♦
Robotics
♦
Structural engineering
♦
Protein modelling
♦
Physics
♦
Chemistry
♦
Biology
and more…

Neil Hallinan
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Comórtas Sóisearach Matamaitice Éireann 2011
(Irish Junior Mathematics Competition 2011)
This competition is organised by the Irish Mathematics Teachers Association (I.M.T.A.)
First Year Students 2010/11

Eligibility
Format

One set of question papers and answer key will be posted to each
participating school some days before the competition date.
Each school will be responsible for photocopying the question paper
and administering the First Round.

First Round

Wednesday, March 9th, 2011

Time : 40 minutes

May 2011

Final

The top students from the First Round may be invited to compete in the Final at venues to be arranged, provided a
certain standard is reached.
Entrance fee

€35 per school (cheques payable to I.M.T.A)

If you wish your school to participate please return the completed Registration Form with the fee
no later than November 19th 2010
Applications received after this date may not be accepted.
Applications should be sent to:
Michael D. Moynihan (Mícheál D. Ó Muimhneacháin)
“Drumacoo”,
Leemount,
Carrigrohane,
Co. Cork.
Phone : 087-2860666 / 021- 4870362 (Evenings)
email mmoynihan@eircom.net
_______________________________________________________________
Registration Form 2011
Name of Teacher:___________________________________________________
School:__________________________________________________________
School address_____________________________________________________
Phone number________________(Home)__________________________(School)
School Fax number_____________________ email address___________________

Approximate number of students participating_______________________________
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Irish Junior Mathematics Competition, 2010
The Irish Junior Maths competition was first run in 1994. The competition is for First Year
students in Second Level schools and is run over two rounds. Round 1 takes place in schools over
a 40 minute period, usually in March. Students who do well are then invited to participate in a
Final, which is held in various centres around the country in May.
110 schools took part in 2010 and 87 of these had students who took part in the Final. In all over
200 were invited to attend the final.
It is impossible to give statistics for Round 1. Some schools selected their best students , while
other schools entered whole classes.
The average mark for the final was about 95, but 110 students achieved a mark over 110 / 150.
A list of top scores is included.
A special word of thanks to the teachers who ran the Final in Clonmel, Cork, Donegal, Dublin,
Galway and Wexford and to the teachers who came in to help with the supervision and marking.
The 2011 questions will have an element of the new common First Year syllabus.
If you have not already done so, perhaps you may consider entering students from your school.
A registration form is included in the Newsletter.
Thanks for your support over the years.
Mícheál D. Ó Muimhneacháin
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TOP SCORES IN THE IRISH JUNIOR
MATHEMATICS COMPETITION, 2010
Name

School

M
a
r
k

V
e
n
u
e

Contact

1

1

Arran Bolger

Gonzaga College

Paul Kieran

138

Dublin

2

1

Alex Price

Sandford Park

Leah Ketterick

138

Dublin

3

3

Shona Mc Mahon

Loreto, Milford

Nicola Mc Dermott

133

Donegal

4

3

Síofra O'Donnell

Newpark Comprehensive

Ellen Lawless/Mick Power

133

Dublin

5

5

Kevin Carew

Midleton College

Margaret Rumley

132

Cork

6

5

Liam Leahy

Marist College, Athlone

Maureen Dooley

132

Galway

7

5

Brendan Crowley

Mercy, Mounthawk

Patrick Lyne

132

Cork

8

5

Méabh Allen

Mount Mercy College

Ann Sullivan

132

Cork

9

5

Christi Coakley

Mount Mercy College

Ann Sullivan

132

Cork

10

10

Seán Kavanagh

Castleknock College

Derek Mulvany

131

Dublin

11

10

Nicola Drummy

Mount Anville

Louise Gilmore

131

Dublin

12

12

Tadhg Treacy

CBS High School

Bernadette O'Mahony

130

Clonmel

13

12

Daniel Mulcahy

Gonzaga College

Paul Kieran

130

Dublin

14

14

Ben Deverall

Kilkenny College

David Lowry

129

Clonmel

15

15

Caolán Ó hEarráin

St. Eunan's College

James Finnegan

128

Donegal

16

15

Tom Jackson

Kilkenny College

David Lowry

128

Clonmel

17

17

Seán Kilgarriff

Marist College, Athlone

Maureen Dooley

127

Galway

18

17

Dominic Hull

Loreto, Milford

Nicola Mc Dermott

127

Donegal

19

17

Alice Hamman

Newpark Comprehensive

Ellen Lawless/Mick Power

127

Dublin

20

17

Tom Stanton

Sandford Park

Leah Ketterick

127

Dublin

21

17

Vera O'Riordan

St. Mary's ,Macroom

Bríd Kelleher

127

Cork

22

22

Matthew Curran

St. Eunan's College

James Finnegan

126

Donegal

23

22

Andrew Bailey

Kilkenny College

David Lowry

126

Clonmel

24

22

Conor Mc Bride

De La Salle, Dundalk

Elaine Devlin

126

Dublin

25

25

David Fitzsimons

Marist College, Athlone

Maureen Dooley

124

Galway

26

25

Jack Lawlor

St. Eunan's College

James Finnegan

124

Donegal

27

25

Ciarán Mangan

Gonzaga College

Paul Kieran

124

Dublin

28

25

John Connolly

Gonzaga College

Paul Kieran

124

Dublin

29

29

Evan Cannon

Presentation, Athenry

Marie Killilea

123

Galway

30

29

Maria Traynor

St. Columba's, Stranorlar

Bridie Heeney

123

Donegal

31

29

Tommy Murphy

Hamilton High School

Christine Fanning

123

Cork

32

29

Niamh O'Connor

Mount Mercy College

Ann Sullivan

123

Cork
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The Emblem of the IMTA

The emblem of the Association was devised by J.J.Callagy in 1965.
A brief explanation: the isometries of the equilateral triangle illustrate the group
concept to which is attributed a greater clarification in Mathematics over the past
150 years.
The interwoven ovals suggest the illustration methods of modern set theory, and
the resultant tre-foil symbolises the flowering of mathematical teaching with its
liberation from the Platonic ‘straight-jacket’ of traditional methods.
Finally, the triangle is suggestive of the trinity while the overall design bears a
certain resemblance to the shamrock.
Thus we have a dramatic representation of special Christian dimension underlying all our cultural and educational aims.
We are indebted to Rev. Fr. M. Sheerin, St. Patrick’s Classical School, Navan, for
this interesting explanation.

This article is reprinted from IMTA Newsletter Number 60, January 1986.

Editor

The Boyle Medal
The Medal is awarded every two years and carries with it a cash prize of €20,000. The Medal in
2009 will be awarded to any scientist, or pure mathematician, ordinarily resident in Ireland whose
research has made an internationally recognized contribution to their field of study. In 2011 the
Medal will be awarded to any Irish-born scientist, or pure mathematician, working abroad whose
research has attracted international acclaim.
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The Pi Quiz
The IMTA has promoted competitions in second level Mathematics for many years. It has enjoyed great success demonstrating organisation that leads the way in student team academics,
much to the envy of other subject associations. Team Math has been developing steadily over
the years since its inception in 1991 and formulates a wonderful two-stage event in recent
years with the introduction of a National Final in 2005. The Table Quiz format has brought an
enjoyment and success to the many Leaving Cert winners throughout the years. At the other
end of the spectrum, Michael Moynihan introduced the Junior Maths Competition for 1st years
in 1991 and it too has grown to tremendous success, testing students on problem solving skills
whilst relying on teacher participation for the organisation and correction of round 1.
Unfortunately, a major gap has been present for intervening Student Years and in 2009, Cork
IMTA sought to address this gap with the introduction of a 3rd year Quiz on a pilot basis. Most
subject associations don’t address these formative years of a student’s education or the intricate
nature of a student’s perception of each subject as they face into the Junior Cert and more importantly, in their subject choice thereafter. A lot can be gained by a number of students representing their school in the Junior Cert Competition whilst also enjoying the positive publicity
that accompanies the resulting win by a school. We could also attribute higher take up in
Higher Level Leaving Cert Maths to competitions such as this.
In April 2009, Cork IMTA organised the pilot competition, based primarily on the Team Math
style. 27 teams entered with only 1 team per school allowed and each team consisting of 4 Junior Cert Students. 8 Rounds of 4 questions each took roughly 2 hours with a break for pizza.
Feedback was extremely positive and with a number of minor recommendations made, we decided to place the competition in our programme for future years.
In 2010, the competition was formally named the Pi Quiz due to the snappy title and the obvious association Junior Cert students would make to the mathematical symbol. A trophy was
commissioned and an impressive 24 teams entered, especially given the more challenging
workplace environment that our members now experience. The impact of the competition is
having a positive effect on mathematics and amongst the student population.
If any other branch is interested in running this event in their part of the country, please contact
Cork IMTA. Previous years questions can be found on their website: www.corkmaths.ie
Edward Williamson
Cork Branch
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The Bookmakers’ Code!
Brendan O’Sullivan

With the importance of probability and statistics increasing, it will be necessary to find further
examples to capture the young minds in the classroom. It’s always helpful to sell mathematics if
you have a tangible use for what you are teaching although the school community might frown at
the notion of us producing card sharks and race pundits! Having conducted some research in Killarney, Listowel and of course Galway I have discovered the following:
Translating the Bookies
Bookmakers have their own special language for expressing odds. While we know that the
chance of rolling a two on an ordinary die is 1 in 6. The bookmaker would quote this as 5 to 1
against. In other words five times in six the person gambling who bets on getting a 2 will lose, it
was also pointed out to me that this type of bet would not be entertained as bookmakers like to
make profits! Another example would be the chance of turning up an Ace of Diamonds in a pack
of cards. This is 1 in 52 but the bookmaker describes it as 51 to 1 against. Their method always
involves putting the bigger number first.
If the odds of winning or losing are exactly equal, the bookie calls this Evens. If you are lucky
enough to find odds that are such that you are more likely to win than lose, the bookmaker replaces the word ‘against’ with ‘on’. For example the chance of rolling a number bigger than two
on a die is 4 in 6, which to a bookie is 4 to 2 on, except that you will never see it written this way.
An interesting feature is that they always use the simplest form so they would reduce the previous
example to be 2 to 1 on! Even though I looked all over, I couldn’t come across a single example
where the term on was used and would advise any reader to move quickly if they ever see the
term in use!
Bookies in Practice
If you are giving your students a completely rounded education, it would be important to point
out that a bookmaker strives to accept bets on the outcome of an event in the right proportions so
that he makes a profit regardless of which outcome actually occurs. Otherwise gambling would
not be a very sound business and no one would take the risks involved! In essence the bookmaker
achieves this primarily by adjusting what are determined to be the true odds of the various outcomes of an event in a downward fashion. Basically the bookmaker will pay out using his actual
odds, an amount which is less than the true odds would have paid and thus hopefully ensuring a
profit.
The odds quoted for a particular event may be:
fixed - you’ll see this with football matches
or
may fluctuate to take account of the size of wagers placed by the gamblers in the run-up to the
actual event – the most obvious example being a horse race.
A lesson could explain the mathematics of making a book in the first (and simpler) case. For the
second method, you’ll have to charge the students extra for such valuable information and I’m
certainly not going to part with it here!
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Lets say that two teams are playing in a Premier League match (the event) that can result
in either a 'home win', 'draw' or 'away win' (the outcomes) then the following odds might be encountered to represent the true chance of each of the three outcomes:
Home: Evens
Draw: 2-1
Away: 5-1
I’ve avoided naming the teams as you can have huge debate on the merits of each in the classroom and I’d hate to pass on my own prejudices!
These odds can be represented as relative probabilities as follows
1
Evens (or 1-1) corresponds to a relative probability of 2
2-1 corresponds to a relative probability of
5-1 corresponds to a relative probability of
By adding the percentages together a total book of 100% is achieved (representing a ‘fair’ book).
The bookmaker, in her wish to avail herself of a profit, will naturally reduce these odds – to
something like the following:
Home: 4-5
Draw: 9-5
Away: 4-1
4-5 corresponds to a relative probability of
9-5 corresponds to a relative probability of
4-1 corresponds to a relative probability of
By adding these percentages together a book of 111
The amount by which the actual book exceeds 100% is referred to as the 'overround', it represents
the bookmaker's potential profit if she is fortunate enough to accept bets in the exact proportions
required. Thus, in an ideal situation, if the bookmaker accepts €111.27 in bets at her own quoted
odds in the correct proportion, she will pay out only €100 (including returned stakes) no matter
what the actual outcome of the football match.
Examining how she potentially achieves this:
A stake of €55.56 @ 4-5 returns €100.00 (rounded down to nearest cent) for a home win.
A stake of €35.71 @ 9-5 returns €99.98 (rounded down to nearest cent) for a drawn match
A stake of €20.00 @ 4-1 returns €100.00 (exactly) for an away win
Total stakes received — €111.27 and a maximum payout of €100 irrespective of the result. This
€11.27 profit represents a 10.1% profit on turnover (11.27 × 100/111.27).
The above illustrates a nice method of working with probability and percentages with the added
bonus of promoting the students’ understanding of the mathematics that they are using. It also
provides a nice entry point to capture the imagination of those who might otherwise not be so
easily engaged! A nice guide can be found on
http://www.online-betting-guide.co.uk/school/understanding_bookmakers.php
If you are after taking early retirement and considering a career change perhaps read
Sidney, C (2003). The Art of Legging: The History Theory and Practice of Bookmaking on the
English Turf.
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A PIECE OF π
Brendan O’Sullivan
If you take a group of students and ask them for a definition of ‘pi’, very few of them will actually shed any light on what it is. The most common one being something like ‘it’s the thing that
you have when you are using the formulae for the circles’! While people use it regularly they
rarely consider just what π is. If we are to define it, we could describe it as the ratio of a circle’s
circumference to its diameter. It is approximately equal to 3.14159 but due to it being an irrational number, it contains an infinite number of digits. It is one of the most famous numbers in
existence but exactly how much do we know about it?
Estimates of π were known to ancient civilisations in Babylonia, Egypt, Greece and India as early
as 2000 BC. One of the major contributions Archimedes made to mathematics was his method
for approximating the values of Pi. His method differs from these earlier approximations in a fundamental way. Earlier schemes for approximating pi simply gave an approximate value, usually
based on comparing the area or perimeter of a certain polygon with that of a circle. Archimedes'
method takes a different approach in that it is an iterative process, whereby one can get as accurate an approximation as desired by repeating the process, using the previous estimate of pi to
obtain a new one. This was a new feature of Greek mathematics, although it was commonly used
among the Chinese in their methods for approximating square roots.
The method of Archimedes involves approximating pi by the perimeters of polygons inscribed
and circumscribed about a given circle. Rather than trying to measure the polygons one at a time,
a theorem of Euclid is used to develop a numerical procedure for calculating the perimeter of a
circumscribing polygon of 2n sides, once the perimeter of the polygon of n sides is known. Then,
beginning with a circumscribing hexagon, Archimedes uses his formula to calculate the perimeters of circumscribing polygons of 12, 24, 48, and finally 96 sides. The process is then repeated
using inscribing polygons (after developing the corresponding formula). The truly unique aspect
of Archimedes' procedure is that he has eliminated the geometry and reduced it to a completely
arithmetical procedure. At one time, Pi was actually referred to as Archimedes’ constant.
An infinite series formula for π was discovered by both Leibniz and Gregory independently of
each other in the seventeenth century. Leibniz being the German mathematician and philosopher
that we associate with calculus, while James Gregory was a Scotsman best known for his work on
the Gregorian telescope and diffraction grating. However, they were both beaten to the actual discovery by the Indian mathematician Madhava of Sangamagrama, who enunciated it almost three
centuries earlier as: π = 1 − 1 + 1 − 1 + 1 − ...
4
3 5 7 9
Another interesting property is that π is a transcendental number. This means that it is not a root
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of any polynomial equation with rational coefficients. Originally, Johann Heinrich Lambert conjectured that e and π are both transcendental numbers in his 1761 paper which succeeded in proving that π is irrational. It was not until 1882, that Ferdinand Von Lindemann published a proof
showing that π is transcendental. He first showed that e to any nonzero algebraic power is transcendental, and since eiπ = −1 is algebraic, iπ and therefore π must be transcendental. The transcendence of π allowed the proof of the impossibility of several ancient geometric constructions
involving compass and straight edge.
The most famous of these is known as ‘squaring the circle’, the problem asks for a Euclidean
construction of a square whose area is equal to that of a given circle. This turns out to be equivalent to constructing a line whose length is the circumference of the circle. (A construction is
called Euclidean if it can be performed using an unmarked ruler and a compass.) Even though it
has been proven to be impossible, many still defy the inevitable and try to solve it!
In terms of modern mathematics, the most asked question about π is whether it is a normal number or not. This involves investigating whether any digit block occurs in the expansion of π just
as often as one would statistically expect if the digits had been produced completely "randomly",
and that this is true in every integer base, not just base 10. Not much has been established on this
question to date, it is not even known which of the digits 0,...,9 occur infinitely often in the decimal expansion of π, although it is clear that at least two such digits must occur infinitely often,
since otherwise π would be rational, which it is not.
It is clear that many people take the number very seriously, Pi Day is celebrated on March 14
(which is 3/14 in the US format). Pi Approximation Day is held on July 22 (as 22/7 is often used
to approximate π). There has even been a symphony inspired by Pi. Lars Erickson composed the
Pi Symphony, while studying engineering at the University of Nebraska, in the early nineties.
The themes and melodies of his fourteen minute orchestral piece are directly based on pi's first 32
digits with countermelodies developed from the number e. Finally, it is also possible for true enthusiasts to join the Pi Fan club on facebook!
Brendan O’Sullivan
Cork Branch

MATHS WEEK
Maths Week Ireland October 9th to 16th, 2010 was
the 5th annual Maths Week.
It is an all-island celebration of mathematics which
has gone from strength to strength.
Maths Week is coordinated by CALMAST, based in the Waterford Institute of Technology.
Hopefully, your school also participated through raised awareness in the classroom or some more
formal event.
Links to work produced during Maths Week of previous years are available on http://
staff.spd.dcu.ie/oreillym/maths_week.htm at St. Patrick’s College, Drumcondra.
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PROJECT MATHS—A COMMENTARY
In 1992, the late Séamus Brennan was subject to strong criticism. The then Minister for Education was accused of producing a Green Paper that was utilitarian and overly focused on promoting enterprise. If the same document was produced today, it is unlikely that it would illicit the
same reaction. Given the drastic changes in the economic climate, all aspects of society are being
subjected to scrutiny. Education is no different and one of the biggest changes taking place today
is the advent of Project Maths.
It has been described as the most radical change to the teaching of mathematics since the sixties.
In many ways it is seen as the answer to several problems that have dogged the study of mathematics for decades. Before we delve any deeper, it is important to examine these issues. At the
moment approximately 16% to 18% of students sitting the Leaving Certificate take higher level
mathematics. While only 40% of students take this level at Junior Certificate. This is further compounded by the fact that at present nearly two thirds of those that take Higher Level at Junior Cert
drop to Ordinary level in 5th and 6th year. The National Council for Curriculum and Assessment
(NCCA) are hoping that the changes brought about with Project Maths will result in a future update of 60% and 30% for Junior and Leaving Certificate respectively.
The most recent OECD Programme for International Student Assessment (PISA), which was carried out in 2006 ranked the mathematical and science proficiency of Irish students at 16th and 14th
respectively amongst 30 OECD countries. This places Ireland firmly in the middle and raises
concerns about the country’s capacity for research and development. Will we be able to compete
for science, technology and innovation investment against the likes of Finland, South Korea and
the Netherlands if we continue to languish behind?
The Educational Research Centre (ERC) carried out a National Assessment of Mathematical
Achievement (unfortunately known as NAMA!) in 2004. In total 130 primary schools participated in the study with over 4000 Irish students surveyed. Its findings highlighted the relatively
low problem solving ability of Irish children. The American Chamber of Commerce Ireland condemned the Irish education system at the start of this year. Representing many of our largest multinational employers like Intel and Hewlett Packard, it pointed out particularly the poor quality of
problem solving, creative and innovative skills of our students.
The NCCA has highlighted several issues with the teaching of mathematics at primary level. It
has found that only 58% of primary teachers use ICT to support the curriculum. Pupils are likely
to receive three times more assistance with their English as they do with mathematics from learning support teachers. A separate report by the ERC found that there was a significant decrease in
the amount of time allocated each week to teaching mathematics in 4th class. Just 15% of inspectors expressed satisfaction with the amount of mathematics homework assigned to pupils. More
worryingly, 70% of inspectors described teachers’ knowledge of teaching mathematics as
‘somewhat limited’. Teachers also felt that provision of learning support for mathematics was
marginalised. Earlier this year the Expert Group in Future Skills Needs (EGFSN) estimated that
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just 20% of second level teachers studied mathematics as a major subject beyond the first year of
their primary degree. It must be added that none of these problems will be addressed by the implementation of Project Maths and it remains to be seen what will be done to address them.
Teachers are not adverse to change and have implemented new and revised curricula regularly
over the years. Project Maths presents as many problems as it proposes to solve. While the syllabus has been piloted for two years in 24 schools around the country, it still has not been finalised.
Topics that were present at the start of the school year and even examined on the mock paper
have now been removed. This has resulted in confusion and even debate amongst teachers in the
same school as to what topics are actually on the course or not. There is a distinct lack of text
books as authors and publishers are kept waiting to get definitive word as to what is actually on
the syllabus. Those who were brave enough to go ahead have found that their work has now
omitted required topics while including superfluous material.
Students get great comfort in having years of past papers to work with, often being able to go
back several years and benefit from the practice of working through papers. Many are worried
when they hear that choice is being removed and topics are now becoming compulsory. The department has not provided a substitute for the past papers and students will essentially face into
the unknown when they sit the new exams. Given the fluid nature of the syllabus at present,
complete samples for paper one and two would probably go out of date very quickly and only add
to the general air of confusion. While there is a clear marking scheme in existence for mathematics papers currently, it is unclear how the project maths papers will be graded. An additional pressure now is that parents and students are grumbling over the paper two sat by students in the pilot
schools. Many students upon seeing the project maths paper described it as being easier than the
established paper that they had to sit.
The possible removal of topics like vectors, integration and matrices is a cause for concern and
many teachers are wondering if this will leave students at a disadvantage when they go onto
study at third level. It gives some a taste for engineering or computer science and a solid basis on
which to build in college. Given the high attrition rates that exist in the first year of courses, the
absence of such preparation will only add to the burden that students feel. It’s also questionable
what the new emphasis on statistics, probability and Euclidean geometry is going to achieve in its
stead.
It’s early days for Project Maths and much has yet to come. Following an emergency meeting the
IMTA requested in April that the new syllabus be brought in with first years in September 2010
and no changes be made to the Leaving Certificate until that cohort reached fifth year in 2013,
the department has responded that the changes must be made urgently and the implementation of
the strands act as a structured phased basis. However, there is still a distinct lack of resources in
terms of texts and examination papers. There will also continue to be a lingering air of confusion
until the syllabus becomes definite. If these concerns are not addressed then similar outrage to
that of the Green Paper in 1992 awaits.
Brendan O’Sulliivan Cork Branch
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On the removal of Zero from the Natural
Numbers
Dramatis Personae
Ham: a revered mathematician, given to contemplating both the vicissitudes of life and of mathematics.
Oof!: A character of no standing. A relative of Humpty Dumpty, but more adept at keeping his shape and his place.

Ham: It’s nothing, really.
Oof!: What is?
Ham: The thing I’ve lost.
Oof!: Was it much?
Ham: No. As I’ve said, it was nothing.
Oof!: Nothing to speak of?
Ham: Well, we can certainly speak of it.
Oof!: Even though it is nothing— I have to hand it to you!
Ham: Thank you! In fact, digitally speaking, it was rather handy.
Oof!: It must be very incapacitating. Can you place where you left it?
Ham: No. I can’t put my finger on it.
Oof!: Was it your digit?
Ham: No. It was nothing. But I relied on it. I placed value on it.
Oof!: That’s natural, really.
Ham: On the contrary, it’s not natural. I’m afraid that’s the problem.
Oof!: Well, then it must be unnatural.
Ham: No. It’s not that either. What a strange place we are in!
Oof!: We have travelled far to get here.
Ham: We are where we are.
Oof!: Have we gone far now?
Ham: No, naturally, since we haven’t moved – at least, not since we spoke. If we had travelled a
distance we could have measured it. But since we haven’t then we can’t.
Oof!: That’s natural enough. I was thinking of the Himalayas so far away but I may as well have
been dreaming of Nirvana.
Ham: Your mind is quite empty, I see.
Oof!: But your loss, digital or otherwise - was it cut off or did you leave it aside?
Ham: No. It was terminated.
Oof!: Terminated! Oh! Dear! In my head that gives me a lot of Pean.
Ham: O.
Oof!: What did you say?
Ham: Nought, duck-egg, nothing. I thought you hadn’t finished.
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Oof!: Finished what?
Ham: Your words. You didn’t say ‘Peano’ properly.
Oof!: Do you mean Guissepe Peano? What has he got to do with it?
Ham: Zero. But it would be a start.
Oof!: But you can start anywhere.
Ham: Not if you are here.
Oof!: Yes, indeed. When you are here then it certainly is the best place to start.
Ham: Even if we start with nothing.
Oof!: The very thing you lost.
Ham: We might be here for some time, so.
Oof!: Oh, dear! Perhaps we should settle down and wait …
Ham: What are we waiting for?
Oof!: ‘Till it comes round again as I’m sure it will.

Neil Hallinan
Dublin Branch

Circle—Prime
Is it always possible to arrange the numbers from 1 to 2n in a circle so that each adjacent pair
sums to a prime?

6
1

1

2

1

5

4

3

4

2

2
3

There are two prime circles for n = 4 and forty-eight for n= 5. It is not known if there are prime
circles for all values of n.
Reference: Wells, David; Prime Numbers, John Wiley and Sons, Inc., 2005
Neil Hallinan
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Cutting Edge Mathematics
(and English)
See the Scissor’s Angles!

Angles on Opposite sides of
the Vertex are
equal in Size

Angles on Opposite sides of the
Vertex are
equal in Size

See the Scissors’ Angles!

Alternate Angles are
Equal in Size

Alternate Angles are
Equal in Size

Warning! This illustration requires careful demonstration in the classroom.

Neil Hallinan
Dublin Branch
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ENLARGEMENT or L.A.V.
Twenty-five years ago when we taught what is now called “Enlargement”, we used a different
technique, which, I think, made the whole question of Enlargement clearer and easier to understand.
We always knew it by its initials
plying factor.

L. A. V.

(Length, Area, Volume) where L was the multi-

Consider a matchbox;

Now, if we double its length, we must also double its width to keep the proportions right – so we
now have the equivalent of four matchboxes. So the area is four times as great, i.e. 22
L A V
2 22
but we must also double the height, again to keep the proportions right – so now we have eight
matchboxes.
The Volume is now eight times what it was i.e. 23
So the first line is know complete:
L A
V
2
23
2
2
If you start with one matchbox and multiply its length by three and thus its width by three and
also its height by three, you get:
L
A
V
33
3
32
Remembering that L is the multiplying factor and so on……..
Example
A typical example might be:
Consider a small model elephant, say 10 cm high,
And it takes 1.4 gm of paint to decorate him and he weighs 3 gm.
Now I want to make a much larger model, say 30cms high.
Here, of course, the Multiplying Factor is 3 from which we get:
L
A
V
33
3
32
Thus we would need 32 x 1.4 gm of paint as his area has gone up by that amount. i.e 12.6 gm. of
paint.
The new model would now weigh : 33 x 3 gm. = 81 gm
One point of this exercise is that the cross sectional AREA of his legs has only gone up by 32 and
is this enough to carry his extra weight?
Now we are in a position to understand the questions on lengths of sides and areas of similar triangles.
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Again consider Q 4 c) in paper 2 , 1998 Ordinary Level.
Here, from the figure, you can see at once that the Multiplying Factor is
12 divided by 8 = 3/2, thus
L
A
V
3/2 9/4
dh = 9 x 2/3 = 6
The area of the larger triangle is 27.
Therefore the area of the smaller is
27 x 4/9 = 12.

I believe understanding the concept of L A V makes it much easier to grasp the concept of
‘Enlargements’.

Another example
Finally, consider a sphere whose surface area is 154 cm2
and whose volume is 179.6 cm3 .
Find the surface area and volume of a larger sphere whose radius is 2.5 times as big.
Here the Multiplying Factor is 2.5
So, immediately, you have

L
2.5

A
2.52

V
2.53

so the required surface area is

154 x 2.52 = 962.5 cms2

and the required volume is

179.6 x 2.53 = 2806.25 cms3

What I am trying to put over is that understanding L A V (Length, Area, Volume) gives one an
instantaneous reaction to an Enlargement question and the student can tackle a question immediately.
Oh yes, the age of my students, 25 years ago? - they were 12 ! - not 16 or 17.
They understood it and liked it because their thinking was clear.
A.E.Mouse.

A Mathbox Matchbox

L
The area of the top
of the box cover:
5x3.5=17.5cm2

A

5cm
3.5cm
1.5cm

Lengths of sides
of a matchbox

3.5x1.5x5 = 26.25cm3
Volume of the
matchbox

V
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A Bigger Matchbox:
10cm

L
2

7cm
3cm

The area of the top of the box cover:
10x7=70cm2
This is 4 times bigger than the top of the
original box.

A
22

2

ie. A multiple of 2

Volume = 7x3x10=210cm3
This is 8 times bigger than the original box.
ie A multiple of 23

V
23
Neil Hallinan
Dublin Branch
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Simpson’s Rule
For many years I have wondered about Simpson’s Rule and why we use it. If we may, let us look
at a made up question, where W = 6 and where the heights are 20,22,15,18,14,24,20

On the other hand it could also be like this:

and still give the same approximate area, although one is quite definitely larger than the other.
So my question is, why don’t we draw a straight line and use the area of a trapezium to find the
approximate area.? (In my language the area of a trapezium is: “Half the sum of the parallel sides
times the distance between them.”).
The area of a Trapezium is a real mathematical formula, which can be applied to a geometrical
figure. They should have met this earlier in their education.
As far as students are concerned I think Simpson’s Rule is a bit of mumbo-jumbo, (though once
you’ve learnt TOFE, there is no great problem),
So, why join the ends at all? Simply supply a figure like this:

And ask “What could be a possible approximate area of this figure if we joined the ends with a
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wobbly line?”
Simpson’s Rule gives 708, Trapezium Rule gives 678. Which is nearer? – to what? (using the
dimensions given at the top of the previous page)
We should not ask for an approximate area correct to one decimal place. It doesn’t make sense.
We are talking about an approximate area.
Can we reverse the question?
The formula was especially devised to find an approximate area of an odd shaped figure.
If you know the area, well that’s it. It does not seem to me to be a good question to ask for an approximate length dimension to fit an approximate area.
Consider paper 1998. You know the approximate area, how approximate do you need the length
X to be. 16 + or - what? It doesn’t have to be 16 precisely to give an approximate area of 410.
With regard to the formula, why do we use the letter ‘h’ for width instead of ‘w’? The letter ‘w’
is the letter we use for width and the letter ‘h’ is nearly always used in geometry for height.
Let us look at the questions in the Leaving Certificate and compare:
Answer
Year

According to
Simpson’s Rule

Answer
According to
Trapezium Rule

2001

18

19.76

2000

5.95 hectares

6.1 hectares

1999

4,600 m

4,500 m

1998

16 m

15.67 m

1997

4 cms

3.87 cms

1996

928 m

896 m

1994

513 m

512 m

It must be remembered that, by definition, Simpson’s Rule is only approximate,
with no degree of accuracy mentioned or implied, so which is right?
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The formula for Simpson’ Rule is:
W/3 (F + L + 2.odds + 4.evens)
The Formula for the Trapezium Rule is:
W/2 (F + L + 2.sum of all remaining verticals).
With this formula one is not confined to an odd number of verticals.
I see no advantage of Simpson’s Rule over the Trapezium Rule?
J.T. Courlander Dublin Branch
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C=17
F=9.2
A=8
r
D=9
R=3

B = 15

E=2
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MAGIC NUMBERS
You need a calculator
Clock in the first 3 digits of your home telephone number
•

Multiply by 80

•

Add 1

•

Multiply by 250

•

Add the last 4 digits of your home telephone number

•

Add the last 4 digits of your home telephone number again

•

Subtract 250

•

Divide by 2

J. Courlander
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New Maths and Old Mathematics
One reads and hears continuously that the number of students enjoying maths and wanting to
learn more maths is declining. There are several reasons for this as far as I am concerned and I
taught mathematics for over thirty years, starting at a Prep. School for 9 to 12 year old boys and
then at a girls’ Secondary School. So much changed in those years.
We used to teach elementary geometry and the great advantage was the visual introduction of
mathematics, the child creating right angles, the child bisecting angles, the child dropping perpendiculars onto a line, the child raising a perpendicular from a point on a line ,the learning of
Greek proof of Pythagoras which introduced so much geometry and so many visual concepts and
mathematical words and ideas. All this and so much more has disappeared.

Watch you language
In the past children learnt the ‘language’ of mathematics from an early age so that the slowly the
children developed images in their minds associated with mathematical words and expressions.
And then they were ready to go to secondary school.
But something much more serious has changed. Whilst we read a poem, a verse or a novel horizontally, we read mathematics vertically, we take it in vertically because our brain can still see
the last sentence as we read the next but we cannot do this if we write mathematics horizontally,
if we write, as is so frequent, let a = 3, b = 4, c = 5. We have to read backwards and forwards for
our brain to retain it but if we write it vertically, the brain can take it in at once
a = 3
b = 4
c = 5

How does that sign go?
We now have the sign ⇒ which reads ‘implies’ so we now read
3x2 = 27 ⇒ x2 = 9 ⇒ x = 3.
Why? You’ve got to go backwards and forwards to take it in.
Remember it is students who are learning and trying to understand, not grown-ups.
If it were written vertically it is possible to follow the mathematical argument at once,
3x2 = 27
x2 = 9
x = 3
This the way it was always done for some 2000 years, from the days of Euclid and onwards and
many students learnt mathematics properly and could follow the ‘arguments’ with understanding
with more ease and less boredom.
Because of modern technology students memory span is much less than it was. Perhaps the old
way of teaching in junior schools and the re-writing of our over-heavy and glossy text books
might improve the present situation.
J.T.Courlander (an 89 year old codger)
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Leaving Certificate Examination 2010

Mathematics (Project Maths)
Paper 2

Ordinary Level

Model Solutions
Note that the model solutions for each question are not intended to be exhaustive – there may
be other correct solutions.

The following model solutions have been reproduced from the marking schemes published by the State Examinations Commission by kind permission.
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Leaving Certificate Examination 2010

Mathematics (Project Maths)
Paper 2

Higher Level

Model Solutions
Note that the model solutions for each question are not intended to be exhaustive – there may
be other correct solutions.

The following model solutions have been reproduced from the marking schemes published by the State Examinations Commission by kind permission.

Page 82

IMTA Newsletter 110, 2010

IMTA Newsletter 110, 2010

Page 83

Page 84

IMTA Newsletter 110, 2010

IMTA Newsletter 110, 2010

Page 85

Page 86

IMTA Newsletter 110, 2010

IMTA Newsletter 110, 2010

Page 87

Page 88

IMTA Newsletter 110, 2010

IMTA Newsletter 110, 2010

Page 89

Page 90

IMTA Newsletter 110, 2010

IMTA Newsletter 110, 2010

Page 91

Page 92

IMTA Newsletter 110, 2010

IMTA Newsletter 110, 2010

Page 93

Page 94

IMTA Newsletter 110, 2010

IMTA Newsletter 110, 2010

Page 95

Page 96

IMTA Newsletter 110, 2010

