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Editorial
Welcome to the Autumn 2011 edition of the IMTA
Newsletter.
At the Tullamore AGM in 2010 Paul Sheridan from
Engineers Ireland delivered an inspiring talk on the many
and varied uses of mathematics. If you missed that then
you have a chance to catch up with some of the content as
he kindly put the PowerPoint files from his presentation
at our disposal.
With sublime ease, Professor Holland, UCC, shows us a
professional view of the humble quadratic function.
There is still much to learn about this function.
A perennial question is ‘Why Mathematics?’ It should
not surprise us that this issue was addressed at the very
inception of the IMTA by the late Cornelius Lanczos.
Brendan O’Sullivan, Eoghan O’ Leary and Edward
Williamson took the time to visit three foreign lands and
report on the conferences or educational environments
which they attended. Do we have more lessons to learn
from Finland or Tenerife? Have we got more homework
to do? Brendan lets us know how those leading the
‘PISA’ list do things at home while Edward found
‘Project Maths’ style lessons in full flight in a favourite
holiday location.
Once more, gems of wisdom flow from the pen of John
Courlander to whom we wish a ‘Happy 90th Birthday!’
which John celebrated since our last publication. And we
wish you many happy birthdays to come, too, John.
There are many more contributions to amuse and entertain you while engaging your cerebration.
Readers may also wish to know that past editions of the
Newsletter (back to Newsletter 104) are available to
download from either the www.imta.ie or the
www.corkmaths.ie websites. Error-corrections have been
carried out where possible on these editions (with my
most recent apologies to authors Anthony O’Farrell and
Vassily Bernik for the transposition of pages in their
article ‘Some Problems About Area and Perimeter’ in
Newsletter 110. The content of pages 17, 18 should
follow that of pages 19, 20. )
Congratulations to the Team Maths winners from
Christian Brothers Cork and the runners-up from The
Hamilton High School, Bandon. The event was hosted at
UL. (see http://www.nce-mstl.ie/).
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
.

It is with great sadness that we heard of the recent
death of our esteemed colleague, Peter Tiernan. As
well as his role as a teacher, Peter contributed widely
to the cause of mathematics in Ireland. He was an
active member of the IMTA both at Branch level in
Dublin and at National level as well as representing
the IMTA on the NCCA. He was particularly
involved with the development of the Team Maths
Quiz.
Behind his gracious, quiet manner lay a determination and drive which he carried to every occasion.
Full of humour and wit his conversations and
anecdotes regaled us at many a meeting.
We offer our sincere sympathies to his grieving wife,
Ann, and to his daughters, son and grandchildren as
well as to his extended family.
Ar dheis Dé go raibh a anam.

Branches : Contacts
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.): Paul Philbin,St. Joseph’s Sec. School, ,
Castlebar, Co. Mayo.
Midlands (Sec.): Emma Keane,
Tullamore, Co. Offaly
North East (Sec):Natalie Noone,
natalienoone@hotmail.com
Tipperary (Chair): Peter Acheson, Presentation
Sec. School, Clonmel, Co. Tipperary
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.
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Industrial Applications of Mathematics
Paul Sheridan, BE CEng, MIEI,
Engineers Ireland
Fr. Ingram Memorial Lecture, 2010

The introduction of the new Project Maths curriculum, which no doubt generates healthy debates
amongst yourselves whether you are for or against its intended purpose, is to provide more context and relevance to maths and offer more project and discussion work, therefore hoping to assist
in improving the take-up of honour maths and also, more importantly, to raise maths literacy levels in Ireland. And it is the raising of maths literacy levels generally in Ireland that is critical for
Ireland’s economic future and more importantly to ensure that Ireland holds onto its future generations and has a vibrant and healthy society.
The reason for this is that the wealth-generating part of the future economy will be the engineering and technology sector (STEM sector). And that is where the greatest amount of career opportunities will lie. High maths literacy levels are essential in these areas.
But it is not just this sector which requires high maths literacy levels – the work of the future will
require people to be able to reason, solve problems, analyse and interpret information to make
strategic decisions.
Of course there are many studies that back this up. For example, maybe showing how algebra,
geometry, measurement and calculus are used in designing the wing of a plane using Bernoulli’s
principle.
Bernoulli's principle states the total energy in a fluid/air flow along a constant flow path is constant. This means that even if the velocity of the air increases the energy must stay constant, provided the air is on the same path. If the energy is to remain constant then another variable/
property of the air must reduce to meet this principle of constant energy. In this case the pressure
of the air will go down.
Note: This is the content of a presentation given by Paul Sheridan at the IMTA Conference and AGM, Tullamore,
November 28, 2010.
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Maths And Careers

Maths — The Foundation Of
All Technology
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Uses Of Particular
Types Of Maths
Functions
Algebra
Calculus

Page 5

Page 6

IMTA Newsletter 111, 2011

The Construction Of The Hoover Dam By-pass — Using Trigonometry

Uses Of Geometry
This is a stent for a coronary artery
where
P is the internal pressure
t is the wall thickness
r is the inside radius of the cylinder

H

Acoustics in the
Grand Canal Theatre,
Dublin

is the hoop stress
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Uses Of Statistics And
Probability

Modern economic theory
stems from Bachelier and the
markets obey the bell curve.
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Simultaneous
Equations In The
Shower

Mechanical engineers (sometimes called Building Services Engineers or Public Health Engineers) are responsible for designing the systems that deliver hot water to your kitchen sink, bathroom sink and shower. The hot water is usually heated up by boilers to a temperature of about 60°
C. This is much too warm for contact with human skin so it must be cooled down to about 40°C.
We cool the hot water down by mixing it with cold water. Cold water has a temperature of about
10°C. But, how much cold water is required?
A shower typically has a flow rate of about 9 litres per minute or 0.15 litres per second. How
much cold water at 10°C do we need to mix with hot water at 60°C to give a flow rate of 0.15
litres per second from the shower at 40°C? We can use elementary algebra to solve this conundrum.

Trigonometry
Outside Your
Window
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Building Services Engineers are responsible for designing the heating, ventilation and airconditioning systems that serve the buildings that you and I occupy. These systems are installed
to give us a comfortable environment in which to live and work. Primarily due to the threat of
climate change and rising energy costs more focus is being put on reducing energy consumption
by these systems.
Solar gain is heat gain from the sun’s rays. During the winter time solar gain helps heat up our
buildings. During the summer time however excessive solar gain can cause our buildings to overheat or for our air-conditioning to work extremely hard. It is for these reasons that we try to block
the sun’s rays from entering our building during times of peak solar gain. Sometimes this is done
by using special glass in our windows which reflects the sun’s heat. Alternatively it can be done
by installing solar shading. Brise soleil and overhangs are a common form of solar shading.
However, unless these devices are designed properly, they might not provide any benefit.

In Ireland, the summer sun is typically at its highest point in the sky between 12 and 2pm. This is
when most solar gain passes through our atmosphere. At this time of the day, the sun is roughly
in the southern part of the sky. Therefore, building-lots of south-facing glazing should have solar
shading to protect them from excessive solar gain.
So how can we design an effective overhang?
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Answer:
We know that in Ireland, between April and September, between the hours of 12pm and 2pm the
solar altitude angle ranges between 50° and 65°.
If the sun’s rays are blocked at a solar altitude of 50° they will definitely be blocked at a solar
altitude of 65°. Therefore, the angle we must concentrate on blocking out with our overhang is
50°. We will use trigonometry to solve this problem.
Construct the triangle we are trying to solve. We know the height of the window (2 m). We know
the solar altitude angle (50°). We can see that angle X is 90° - 50° = 40°. We want to find the
width of the overhang which is side x. Side x is opposite angle X and adjacent to side y i.e. the
window height. (Remember: Tan = Opposite / Adjacent) Therefore,
tan (X) = x / y
tan (40°) = x / 2
0.83 = x / 2
x = (2)(0.83) = 1.66 m
This type of problem can be made more complex by constructing problems regarding brise soleil
instead of overhangs. There are much more variables with brise soleil, e.g. width, tilt, distance
from building, spacing, so many different problems can be constructed.

Overhang

x

Window
y = 2m

X
40o
50o
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The next example is from the biomedical sector – Boston Scientific has kindly provided this example of how they use statistical methods to purchase the best materials available to manufacture
their product. This is incredibly important as a faulty stent could fail leading to a serious threat to
the health of its owner.

Company x manufactures coronary stents. They currently have two suppliers of tubing and want
to assess the performance of both. Once tubing is received it is processed through laser machines
which form the stent pattern.
They complete all Monday’s production using supplier A and all Tuesday’s production using
supplier B. They take a sample of 20 stents from each day’s production, weigh them and analyse
the results using Minitab Statistical software.
All measurements are in mg units. An initial look at the data makes if difficult to determine if
there is a difference between the two suppliers.
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Let us look at it graphically to
see if it helps
From the ‘Individual Value
Plot’ it appears that the tubing
from Supplier A provides heavier stents than Supplier B. Also
it appears that there is more
variation in the tubing supplied
from Supplier A.

Again we see the same trend as
before….Supplier A provides
heavier stents than Supplier B.
and it appears that there is
more variation in the tubing
supplied from Supplier A.

T-test

We now carry out a 2-sample Ttest in Minitab to determine if
there statistically is a difference
in the two samples.
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Chemical Engineers Counting Their Moles

Another example: The next time you have a pint – think of the maths involved – distillation column controls alcohol content and hence excise duty
In the formula above X & Y are mol fractions, V is Vapour molar flow rate, D is for distillate, L
is liquid flowrate.
Explaining Moles: Molecules have molecular weight.
One mole of anything, however, contains 6.0221367E23 of that object. This is known as Avogadro's number.
Examples:
1 mole of carbon = 6.0221367E23 carbon atoms;
1 mole of bananas = 6.0221367E23 bananas.
Obviously it would be impossible to count out 6.0221367E23 atoms. Remember, however that 1
mole of carbon-12 = 12 grams = 6.0221367E23 atoms. It has been established that 1 mole of any
element = the atomic mass of that element expressed in grams. Since magnesium has an atomic
mass of 24, one mole of magnesium weighs 24 grams and contains 6.0221367E23 atoms of magnesium.
A mole of any molecule = the molecular mass of that molecule expressed in grams. In order to
determine the weight of one mole of bananas, one would have to get an average weight of a banana and multiply that by 6.0221367E23. Then we could weigh out that weight of bananas and
presto, we would have a mole of bananas. Of course, nobody would ever do that. It just demonstrates that 1 mole of anything = 6.0221367E23 and we can measure out a mole of something by
counting it or by weighing it out. Since atoms are too small to count, we must weigh out a mole
of atoms.
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Maths In The Finance Markets

As we know mathematics can be used to identify and quantify patterns in nature and also in manmade systems such as financial markets. Statistics and probability play a critical role in finance
and here are some examples.
Let us take a look at the Dow Jones Stock Exchange since 1916. In the top graph shown in the
left-hand slide we can see the natural growth in the exchange since 1916. Look at the massive
spike in the 1990s. The bottom graph shows the actual daily changes in the value of the stock exchange. It shows that in the last 30 years have there been major daily fluctuations in the industrial
average. Naturally, due to changes in market size, a 1% rise in 2000 would be far larger than a
1% rise in 1916.
The Great Depression can be picked up here – the worst economic crisis ever – it precipitated
World War 2. However, it looks like a blip on this graph.
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Now look at the second slide. We have the same statistics and data, only this time plotting the
graph using a log scale. On the top graph we can now see a much more gradual rise in the Dow
Jones.
But more importantly, take a look at the fluctuations in the daily Dow Jones Index on the bottom
graph. There are large fluctuations throughout the last 100 years – we can see the Great Depression, World Wars 1 & 2, the 1987 and Russian crashes.
However according to established Bachelier-based economic theories based upon the “Tossed
Coin” probabilistic approach these fluctuations are not supposed to happen and if they do you
would need the life-time of the Universe to witness them. What we see completely defies this.
Look at our own economy. Is there only a one in a billion chance of a crash happening? – not according to the maths.

Paul Sheridan
Engineers Ireland
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Mathematical Puzzles
1)

O T T F F S S ………..
What are the next three letters?

2)

Sometimes a letter may be used instead of a digit.
If SEE x SEE = HEATS determine what each digit stands for .
Find the sum of EAT and THE.
What is your answer using the same letter notation?

3)

Sam Carter, Edward Jones, Henry Patterson, and Roy Butcher had parked their cars side
by side at the golf club. They were intrigued to notice that the licence plates of their cars
(not respectively) were :

SAM
HEN

2075
8862

EDW
ROY

4534
6183

“It looks, “ said Sam Carter , as though we should swap the plates around.”
“Not a bit of it, ” said Roy Butcher, who had been studying them intently.
“In one respect each owns the car which is most appropriate he should have.”
None of the others could find a clue to Roy’s (perfectly correct )inference.
Can you determine who owned each car?
From: My Best Puzzles in LOGIC AND REASONING by Hubert Philips (”Caliban”)
(Dover Press, 1961)
4)

If 78 players enter a tournament for a singles championship, how many matches have to
be played to determine the winner?
How quickly can you solve this problem?

5)

After a match a group went into a shop to purchase some sweets and ice-cream. The total
amounted to €6 and they had agreed to split it equally. However it was discovered that
two of had gone home so that each of the remaining members had to pay 25 cent extra.
How many were in the original group?

From: Mathematical Puzzles for beginners and enthusiasts by Geoffrey Mott-Smith.
(Dover publications, 1954)
6)

Can you write down five odd digits which add up to fourteen?

7)

I started two watches at the same time and found that one of them went two minutes per
hour too slow and the other went one minute per hour too fast.
When I looked at them again, the faster one was exactly one hour ahead of the other. How

IMTA Newsletter 111, 2011
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long had the watches been running?
From: More Mathematical puzzles of Sam Loyd
Selected and edited by Martin Gardner, Dover Publications
8)

A Russian had three sons.
The first, named Rab, became a lawyer.
The second, Ymra, became a soldier.
The third became a sailor: what was his name?

From: Lewis Carroll’s Games and Puzzles. Newly compiled and edited by Edward Wakeling,
Dover Publications, 1992

9)

MATHEMATICAL NURSERY RHYME 1
A diller, a dollar,
A witless trig scholar,
On a ladder against a wall,
If length over height
Gives an angle too slight,
The cosecant may prove his downfall.

10)

MATHEMATICAL NURSERY RHYME 2
Old mother Hubbard went to the cupboard
To stop her poor doggie’s sad whine.
Algebraically speaking, the food she was seeking
Made the look on her k9b9.

From: Ingenious Mathematical Problems and Methods by L.A Graham
(Dover Publications)
Solutions are on the next page.
Michael Moynihan
Cork Branch
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SOLUTIONS
1)

O T T F F S S ...
What are the next three letters?

Solution:
This problem has been given as an intelligence test in English schools.
One, Two,Three, Four, Five, Six, Seven, ...
The next numbers are Eight, Nine and Ten. So E, N, T.
2)

Sometimes a letter may be used instead of a digit.
If SEE x SEE = HEATS determine what each digit stands for.
Find the sum of EAT and THE.
What is your answer using the same letter notation?

Solution:
The square of SEE has only 5 digits. So S must 1, 2 or 3.
As no square of an integer ends in 2 or 3, S must be 1 and E is 9.
SEE = 199.
HEATS = 39601
So EAT+THE = 960 +039 = 999 = EEE
3)

Sam Carter, Edward Jones, Henry Patterson, and Roy Butcher had parked their cars side
by side at the golf club. They were intrigued to notice that the licence plates of their cars
(not respectively) were :

SAM
HEN

2075
8862

EDW
ROY

4534
6183

“It looks, “ said Sam Carter, as though we should swap the plates around.”
“Not a bit of it, ” said Roy Butcher, who had been studying them intently.
“In one respect each owns the car which is most appropriate he should have.”
None of the others could find a clue to Roy’s (perfectly correct) inference.
Can you determine who owned each car?

From: My Best Puzzles in LOGIC AND REASONING by Hubert Philips (”Caliban”)
(Dover Press, 1961)
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Solution:
Interesting problem!
Take the “digital total” of each car number, that is, add the component digits;
if the total is over 9 add again
SAM 2075
HEN 8862
EDW 4534
ROY 6183

2+0+7+5
8+8+6+2
4+5+3+4
6+1+8+3

= 14;
= 24;
= 16;
= 18;

1+4 = 5
2+4 = 6
1+6 = 7
1+8 = 9

The surnames, Jones, Carter, Butcher and Patterson contain respectively 5, 6 7 and 9
letters.
So

Roy Butcher has reg EDW 4534
Sam Carter has reg HEN 8862
Henry Patterson has reg ROY 6183
Edward Jones has reg SAM 2075

4)

If 78 players enter a tournament for a singles championship, how many matches have to
be played to determine the winner?
How quickly can you solve this problem?

Solution
As 77 entrants have to be eliminated to get a winner, 77 matches required!
5)

After a match a group went into a shop to purchase some sweets and ice-cream. The total
amounted to €6 and they had agreed to split it equally. However it was discovered that
two of had gone home so that each of the remaining members had to pay 25 cent extra.
How many were in the original group?
Solution
Quadratic equation. Answer 8

From: Mathematical Puzzles for beginners and enthusiasts by Geoffrey Mott-Smith.
(Dover publications, 1954)

6)

Can you write down five odd digits which add up to fourteen?

Solution
1 + 1+ 1 + 11
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I started two watches at the same time and found that one of them went two minutes per
hour too slow and the other went one minute per hour too fast.
When I looked at them again, the faster one was exactly one hour ahead of the other. How
long had the watches been running?

Solution:
One watch gets 3 minutes ahead of the other every hour. After 20 hours it would be
1 hour ahead.
From: More Mathematical Puzzles of Sam Loyd
Selected and edited by Martin Gardner, Dover Publications
8)

A Russian had three sons.
The first, named Rab, became a lawyer.
The second, Ymra, became a soldier.
The third became a sailor: what was his name?

From: Lewis Carroll’s Games and Puzzles. Newly compiled and edited by Edward Wakeling,
Dover Publications, 1992
Solution: Lawyer (Bar) …….Rab; Soldier (Army)…….Ymra; Sailor (Navy) ………Yvan.
Michael Moynihan
Cork Branch

Perpendicular
Slopes — A
Model

y-axis

y

5

2
x2
3

4

If m1 = rise1/run1
then
m2 = - run1/rise1

RISE 2

3
2

Rotate the rectangle
by 90o clockwise,
centre (0,2)

RUN 3
RUN 2

The rectangles may be
constructed from paper
as an overlay for a graph
page.
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-4

-3

-2

-1

1

2

3

4

5

RISE -3

-1

-2
-3
Neil Hallinan
Dublin Branch
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WHEN THE NUMBERS DON’T ADD UP
There has been much debate and discussion in recent times on the falling standards in mathematics. Evidence from the Department of Education and Skills reports and from International comparisons (PISA, 2009) has caused concern about children’s mathematical performances. As a result, raising the level of mathematical achievement is now firmly on the national and political
agenda. The debate has largely focused on the teaching of mathematics at Second Level and the
decline in students taking Higher-Level papers. However, in my opinion, it is in the Primary sector where we should look for the cause of this general decline in standards and hence the solution.
Focusing on a number of areas in the teaching of mathematics in the Primary school might go
some way in raising the level of achievement and improving the teaching and learning of maths
in our schools.

Language
The language that is associated with maths is often specific and very precise. It can be viewed as
a language in itself with its own vocabulary and grammar. Pupils’ mathematical vocabulary is
constantly increasing and for children to build upon their mathematical knowledge, this vocabulary must be taught and used naturally in learning contexts. It is the task of the Primary teacher to
enable the child to use this mathematical language effectively and accurately. One of the causes
of failure in mathematics is poor comprehension of the words and phrases used. Some of the language used will be encountered only in the maths lesson and children will need many opportunities to use it before it becomes part of their vocabulary. In other cases, everyday words will be
used in maths but will take on new meanings which may be confusing for the learner. This confusion was brought home to me by an amusing answer to the question asked of a child: “What is the
difference between 1 and 3?” to which his response was….”1 is straight and the other is
curly”….The English National Numeracy Strategy booklet ‘Mathematical Vocabulary’ (2001: 1)
best sums it up when it says that:“Mathematical language is crucial to the children’s development
of thinking. If children don’t have the vocabulary to talk about division, or perimeters, or numerical difference, they cannot make progress in understanding these areas of knowledge.”

Concept
A concept is the idea behind a name. To learn the name is just to learn a fact. Most children for
example in senior classes would have heard the word ‘fraction’. To learn what it means, however,
and how it is defined is to learn the concept. We only understand new things in terms of what we
already know. So we make sense of new knowledge in terms of our existing knowledge. If our
understanding of a concept is sketchy or weak further advancement becomes problematic and uncertain.
Maths, by its very nature, is much more abstract and hierarchic than a lot of other subjects which
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children learn. To overcome this abstraction, a good foundation of understanding and concept
formation are essential. A new concept must begin with an analysis of the contributing concepts.
If those all-important foundation concepts are formed then the new work becomes a more intelligible activity and progress can be achieved. Skemp (1989) puts it thus: “To enable children to
learn with understanding, we must, wherever possible ensure that the new concepts embodied in
the learning materials we provide are such as can be assimilated to their existing schemas.”

Resources
I think it goes without saying that children learn better, consolidate a concept more easily and enhance their development of mathematical understanding when visual representations of mathematical concepts and the manipulation of practical apparatus are employed. Nickson (2000) believes that this arises from “the importance placed on the Piagetian stages in the development of
children’s thinking”, while Delaney (2001: 125) bluntly states that “it is hard to see how some
mathematics could be taught without visual or manipulative aids of some kind.” The use of practical resources reinforces the notion that maths applies to everyday living and helps to add interest and variety to the subject and hence a better learning experience. However, despite research to
the contrary, many teachers – particularly those in the senior classes – largely rely exclusively on
abstract and symbolic work without recourse to mathematical activities of a more practical nature.
Having said all that, it is not sufficient to produce resources and hope that everything will become
clear. The teacher needs to select the resources carefully to suit the particular topic, use them in a
fitting and meaningful way, incorporate the appropriate language and recognise their limitations.
Whilst it is widely accepted that the use of concrete materials in the teaching of mathematical
concepts is extremely beneficial, children also need to progress to using mental approaches and
more abstract images. These mental images play an important part in forming children’s conceptual structures.
Rote Learning has a place in the teaching of maths, particularly where the learning of tables is
concerned. The problem with relying solely on rote learning is that when tasks become more difficult the amount to be memorized becomes too great and the lack of understanding of the concept becomes evident. Failure is the inevitable consequence. Ideally, a combination of rote learning and intelligent learning is the way to progress.

Relevance
Mathematical learning takes place best when children find that the maths they undertake holds
some meaning for them. Maths should not be separated from the everyday context but should be
linked to real life and make “human sense”. (Atkinson, 1995)
Young children in the Netherlands perform well in international mathematics tests e.g. TIMSS
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(1995), partly because of their approach to the teaching of maths. Dutch children learn much of
their mathematics through real-life problem solving. Lange (2003) concurs with this approach
when he proclaims that: “Mathematics has to be seen as a human activity”.
Another acceptable way to add relevance to maths is through the use of the environment. This
helps children to relate the things around them and their everyday experiences to the maths they
do in school. This link between maths and the environment facilitates different learning styles
and is particularly beneficial to those pupils who learn best through visual stimuli. Kinaesthetic
learners also benefit as they can touch and feel and actively explore the environment, thus enhancing their learning ability. Also, by highlighting the link between maths and the environment,
a cross-curricular aspect emerges and “it is through using mathematics in the context of other
subjects that pupils develop their ability to apply mathematics”. (Coles and Copeland 2002:7)
This link with other subjects helps to give children a better understanding of and more meaning
to their mathematical work. In conclusion, it is important to provide pupils with learning environments that are stimulating and interesting as this will only serve to provide relevance and meaning to the subject.
It would appear we have reached a critical point in the teaching of maths in this country. Overall
standards seem to be falling and we need to plot the best way forward. I believe it is time for
schools and teachers to develop their subject knowledge and examine their strategies and approaches to the teaching of mathematics. This is neither a short-term nor the only solution but we
need to start somewhere……..and soon.
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From the Archives: Why Mathematics?
By C. Lanczos
(Lecture given at the Annual Meeting of the Irish Mathematics’ Teachers Association, on October 31, 1966, at Belfield, Dublin).
It seems a weather-beaten subject and yet has something fascinating about it because it has many
facets and can be illuminated from many angles. Why Mathematics? One can study a subject for
a long time without asking any questions, but sooner or later the question of motivation is bound
to crop up. When I went to school, the parents and teachers urged us lazy-bones to be particularly diligent with our home-work in mathematics, on the pretext that it “sharpens the mind.” Whatever this word meant, it had good propaganda value. Many years later, when I was teaching at
Purdue University in the town of Lafayette (in the State of Indiana of the U.S.), I came in touch
with many excellent people in all walks of life: lawyers, doctors, ministers, businessmen – all
people, to whom the attribute “sharp mind” seemed to apply. I made a kind of inconspicuous
correlation study by trying to find out what benefit they had from their early mathematical training. In the majority of cases I got answers like: “Mathematics? I dreaded it. I still remember in
nightmares the fruitless hours spent on my homework. How I navigated through without disaster,
is still a miracle to me.” I came to the conclusion that the “sharp mind” hypothesis may be slightly exaggerated.
The famous Academy of Plato in Athens had the celebrated inscription on his doors: “No one ignorant of geometry may enter here.” Had we asked an educated Greek of that period, why Plato
had chosen this slogan, he would have had no difficulty in explaining the motivation. Geometry
was simply the science, which showed us how to make statements about the objective order of
things, how to find out something about the world in which we live, and generally, how to discipline our mind and get an education which goes beyond the narrow confines of our primitive desires.
If today an educational institution put up a similar sign, it would have to do considerable explaining what in fact is meant. First of all, the term “geometry” would require explaining. In the two
thousand years which have elapsed since Plato, our social and scientific outlook has changed beyond measure. In Plato’s time to be “educated” had a rather well-circumscribed meaning. The
State was composed of the citizens of Athens, essentially a middle-class society, augmented by
the slaves who did all the menial tasks. We have done away with slavery (at least on paper). We
have today a highly stratified society, with extreme specialisation. We face therefore a much
Editor’s Note: This is a reprint of an article which was first published in the IMTA newsletter Number 9, November,
1967.
Cornelius Lanczos: 1893- 1974. He worked as assistant to Einstein 1928-29. He worked at the Dublin Institute for
Advanced Studies from 1952 following the tenure of Erwin Schrodinger.
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more complex situation. The little boy who asked Euclid, what he will gain if he memorises all
these lemmas and corollaries and theorems of geometry, elicited the laughter of Euclid, who
called the janitor of the school and directed him to give the boy a penny, “because,” he said, “he
wants to get out something from the study of geometry.” We cannot laugh if such a question is
asked. We must be able to answer the student, who inquires about the advantages and disadvantages of taking mathematics as a subject. And even if we dislike the too pragmatic question:
“What do I gain by the study of this subject?", the student of today will sooner or later ask this
question and we must be able to answer him.
The principally new feature of the present-day situation is that mathematics is no longer a mere
subject of education, but a regular profession, in fact a highly recognised profession. As a person
may become a teacher, or an engineer, or a physician, he may also become a mathematician.
Mathematics as a profession is a relatively new development. Up to our days mathematics was
pursued as a free play of the mind, as a form of liberal art, whereas today it is a regular bread-and
-butter occupation. This change affected our educational system profoundly. The new phenomenon is the evolution of pressure groups who with great noise and persuasiveness try to modify or
transform the educational aims which existed even a generation ago.
“Euclid must go” is the famous (or infamous) title under which one of the leading advocates of
the so-called “modern school of mathematics” attacked the traditional school curriculum. Here it
was no longer a question of re-fashioning university education on the advanced level. What the
universities do on their graduate programme is their internal problem. They can establish any
number of modern courses if they feel that the professional mathematician should get an up-todate education in matters that certain leading figures of the profession consider as of primary importance. But the aggressive talk entitled “Euclid must go” is a new phenomenon, because here a
professional mathematician wants to go down to the grassroots and take a hand in shaping the
policies of school education which up to now was not influenced by the clamour of modernism,
being based on values which held out for hundreds of years.
Mathematics as a school subject was for hundreds of years an essentially cultural subject; the student studied mathematics because it played such a decisive role in that scientific and technological evolution that has changed our pattern of life so profoundly. It was not a question that every
important discovery of the last three hundred years should of necessity be included. In fact the
elementary and secondary schools considered it their main task to introduce the student to the
general principles of quantitative and abstract thinking by showing the power of demonstration
and developing the principles of inductive and deductive reasoning.
Allow me to quote a great name, who received a completely traditional education in mathematics,
which nevertheless impressed him profoundly. I would like to quote a few paragraphs from the
Autobiographical Notes, with which the great physicist Einstein enriched the volume published
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in honour of his seventieth birthday* [Albert Einstein: Philosopher-Scientist, edited by P. A.
Schilpp, (Library of Living Philosophers, Evanston, Ill., 1949) p.9.] Here is how he remembers
one of his early intellectual experiences (following the wondrous observations with a compass,
which he once received as a present from his father):
“At the age of 12 I experienced a second wonder of a totally different nature: in a little book dealing with Euclidian plane geometry which came into my hands at the beginning of a school year.
Here were assertions, as for example, the intersection of the three altitudes of a triangle in one
point, which – by no means evident – could nevertheless be proved with such certainty that any
doubt appeared to be out of the question. This lucidity and certainty made an indescribable impression upon me. That the axioms had to be accepted unproved, did not disturb me. Generally I
was perfectly satisfied if I could make the deductions from propositions, the validity appeared
evident to me. For example, I remember that an uncle of mine told me about the Pythagorean
theorem before the holy geometry booklet had come in my hands. After much effort I succeeded
in “proving” this theorem, on the basis of the similarity of triangles: in doing so it seemed
“evident” to me that the ratios of the sides of the right-angled triangle would have to be completely determined by one of the acute angles. Only something which did not in similar fashion seem
to be “evident,” appeared to me in need of any proof at all.
If thus it appeared that it was possible to get certain knowledge of the object of experience by
means of thinking, this “miracle” rested on an error. Nevertheless, for anyone who experiences it
for the first time, it is marvellous enough that man is capable at all to reach such degree of certainty and purity in mere thinking that the Greeks demonstrated to us for the first time in their
geometry.”
This statement of Einstein is interesting from more than one viewpoint. He refers to the logical
error to believe that certain postulates are self-evident. But this error is of minor significance
compared with the tremendous feat that our mind after accepting certain apparently evident postulates, can from then on by deductive reasoning arrive at results which are in agreement with the
facts of the objective world It was Einstein who demonstrated that the geometry of nature does
not follow the postulates of Euclidean geometry. Yet he would have been the last to advocate
that “Euclid must go,” because he considered the experience of the miracle that our mind is able
to explore the world of objective things, by far more important than the changing patterns of our
physical or mathematical theories. What we know, or think to know, about the world of reality is
constantly changing but what remains unchanged is the conviction that the world of natural phenomena is governed by exact and inexorable laws, which can be formulated through the language
of mathematics. It was Einstein who condensed his scientific credo in the words: “The most incomprehensible thing about the world is that it is comprehensible.” The last years of Einstein’s
life were spent in incessant ponderings on the all-comprehensive basis of the physical world, the
“world law,” which should include everything, in a grandiose amplification of the postulates established by Euclid. Is it not possible that Einstein would have never departed from the pragmatic trend of his younger years (leaving his monumental “Theory of General Relativity” undiscov-
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ered), had he not been vitally influenced by the deductive feature of Greek geometry?
We can quote a similar experience, attributed to Pascal, the famous philosopher and mathematician, who was about the same age, when a textbook of geometry came in his hand, which gave a
bare outline of the elementary aspect of the subject. The young boy filled in all the details and in
a short time was not only on the frontier, but in his sixteenth year presented to the French Academy a new and fundamental theorem in projective geometry, of exceptional ingenuity.
Could we imagine that if Euclid’s postulates would have been replaced by the much more perfect
“Foundations of Geometry” by Hilbert, these budding geniuses would have drawn the same inspiration for their soaring imagination? I have once attended a refresher course of secondary
school teachers, in which the organiser chose as reading material Hilbert’s “Foundations of Geometry.” During the course he once asked the participants how many of them could draw inspiration from this set of postulates; not a single hand went up. Undoubtedly here is a neat and watertight package which leaves no loopholes. Take it out in a thousand years from the moth-balls,
and it is still perfect. But the mechanism becomes so heavy that the technical details smother the
eagle flight of the imagination. Somehow the inherent magic peters out of the subject, by making
it too soberly logical. Everything is neatly packed away and unassailable, but it is so surgically
sterilised that all life departs from it. I am reminded of those spick-and-span hotels in America,
where you find cellophane wrappers around every drinking glass, with the inscription: “It’s sanitized,” and there is a strip across the toilet seat: “Sanitized – for your protection,” which is all
very fine, but then I think of little children playing in the Dublin back-streets, they are not sanitized, not even overly clean, and certainly not surgically sterilised, the play is sometimes roughand-tumble, but if one of them falls and gets hurt, you don’t have to run immediately to the doctor to give him an anti-tetanus injection. And they enjoy themselves tremendously, whereas their
counterparts in the sanitized glass boxes sit around neatly with a wan smile on their lips and if
you ask them: “How do you do?”, they answer: “Thank you sir, I am fine.” Hilbert’s axiomatic
system is certainly sanitized, while the Euclidean postulates are full of holes and the bacteria
swarm around unchecked. But is it not astonishing that nevertheless in all the hundreds of years
in which people worked in Euclidean geometry, not a single serious error was made?
I still remember the fascination I got from my second year algebra course when our home problem was: “At what moment will the two hands of a watch coincide after four o’clock? It was a
problem taken from actual life. One could ask Daddy to take out his watch and make the actual
experiment, bringing the two hands together after 4 o’clock. But how proud one felt that one’s
answer, of course, had absolute accuracy, whereas the actual reading would hardly go beyond one
quarter of a minute. Moreover, the answer was obtained by mathematical reasoning and thus had
to be correct, the physical experiment served merely to check up on the answer. And there were
so many similar instances, whereas the problems constructed in point sets and intersections and
unions have an anaemic quality, because they seem far removed from reality. To sever mathe-
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matics from reality and make it to a purely logical game may appeal to some students but in all
probability would suffer greatly by its apparent lack of red blood cells.
Of course, the teacher is frequently handicapped by a given syllabus which has to be followed,
whether he likes it or not. But even then it is necessary that he should be aware of the inherent
limitations of his subject and see things in the proper perspective. Certainly he should not lose
track of the difference which exists between the professional and the cultural aspects of mathematics. The young mathematician, who wants to go out in life and claims that he has no chance
of succeeding if he is not familiar with the slang of modern mathematics since otherwise he cannot write papers and cannot succeed in his academic career, has certainly a valid point in his defence. But the question is, whether the professional motivation should enter on an educational
level, which caters to a much larger group of students.
During a recent scientific colloquium in a provincial university of France I had a chance to investigate what happened to the great French analysts of the last century, Darboux, Picard, Jordan,
and others. Who are their successors? The information received was that the field of classical
analysis is entirely deserted, they just have no successors. I enquired whether the Bourbaki people (the advocates of the modern trend) are so particularly popular in France. The answer was
that there are plenty of people in France who dislike them but unfortunately the scientific life of
France is highly centralised and it so happens that a Bourbaki man is appointed to all the leading
positions, and anybody who is not in line with them, is tucked away in some provincial institution, where he cannot do much harm. Under such circumstances we can well imagine that the
traditionalists have little chance and even the elementary school curriculum will be affected.
Similar conditions probably exist in the United States.
In the meantime we may well ask, whether our set of values has really changed so radically since
the time of Plato. Certainly Einstein’s inspiration from the study of geometry was in no way different from the inspiration of the great Greek geometers who were likewise enthused by the possibility of understanding the laws of the physical world through our mind. The emphasis here is
on the objective world order which we try to understand through the constructions of mathematics, rather than seeing in mathematics a logical exercise of the human mind and nothing else. The
advocates of modern mathematics argue that by making mathematics into a logical game they can
include much more than the world of physical reality, which may represent a rather special, perhaps not even very interesting form of mathematics, characterised by too great normality. They
can also point to the fact that the number of mathematicians living today by far outstrips the total
number of mathematicians who lived through all the ages, up to our times. Furthermore, they can
add the sad fact that the volume of mathematical papers published in the last fifteen years surpasses the entire output of mathematical literature up to that time.
The naïve optimist, who believes in progress and is convinced that today is better than yesterday
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and in ten years’ time the world will be infinitely better off than it is today, will come to the conclusion that mathematics (and more generally all the exact sciences) started only about twenty
years ago, while all the predecessors must have walked around in a kind of limbo of half-digested
and improperly conceived ideas.
On the other side of the ledger is the curious remark made once more by Einstein in the same
“Autobiographical Notes.” He tells us that after graduation from the university he was so fed up
with learning that for a full year he did not take a scientific book in his hand. What he found so
revolting was that one had to take so many courses in which one was not interested. Today the
same compulsion is infinitely heavier and there is little doubt that a genius of the type of Einstein
would be out in the cold under the present climate of scientific education. The false pretence for
ever heavier school schedules fails to recognise that the human brain is of limited capacity and
unable to digest adequately more than its share. In a recent comment on mathematical preparation an educator wanted to characterise our backwardness by the following statement: “Is it not
astonishing that a person graduating in mathematics today knows hardly more than what Euler
knew already at the end of the eighteenth century?” On its face value this sounds a convincing
argument. Yet it misses the point completely. Personally I would not hesitate not only to graduate with first class honours, but to give the Ph. D. (and with summa cum laude), without asking
any further questions, to anybody who knew only one quarter of what Euler knew, provided that
he knew it in the way in which Euler knew it. To harass the student with constantly increasing
demands to his memory will hardly solve any problem. The important thing is not to exercise his
memory, but rather to develop enthusiasm for his subject and a thorough understanding of the
many channels, through which the human mind attempted to gain gradual clarity in its struggle
towards the absolute.
Once more I would like to return to the Greeks. They coined a remarkable word, which is full of
portent and implication: “Cosmos.” With the word “Cosmos” they wanted to designate the entire
universe, but as a well-ordered and fundamentally coherent entity, which is founded on eternal
and unalterable laws. This is in fact a tremendous idea which can give us consolation. The existentialists claim that when we are born, we are thrown out into a cold world, in which the individual is lost and his problem is to find his place in a vast expanse, which is indifferent to his woes,
and can offer him no hope that he will ever get anywhere. This feeling of hopelessness does not
hold, if we accept the Greek idea of the Cosmos, in which the individual is not lost, because he is
part of a grand design, in which every part fits the whole and belongs to it with inevitable necessity.
If we think of it, is not this idea of the Cosmos the basis of our entire civilisation, not only of the
sciences but of the arts as well, and even of religion? We may express the idea in a hundred different languages, in a hundred different shapes, but deep down we feel that there is something
wonderful in the fact that we do not live in a haphazard world, in which things happen by blind
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accident and meaningless chance, but in a world created according to some marvellously intricate
but basically coherent scheme.
Since the early days of the Greek nature philosophers the human mind never lost its desire to
come to terms with the mysteries of the universe. And the peculiar fact holds that from the beginning it was the quantitative aspect of nature, expressible in the symbol world of mathematics,
which gave the greatest promise that some day we may succeed. The ancient Greeks erected an
edifice which has served as a model of an exact science ever since. When Newton erected his
own system of natural philosophy, he followed the patterns of Euclidean geometry. Basically the
dream remained the same. We try to understand the basic principles of the physical world. The
Greeks considered geometry as a divine occupation, because God manifested his spirit in the laws
of geometry. Newton discovered a set of equations which had a divine quality because it seemed
that they include everything. The veneration in which Newton was held was based on the assumption that his equations are the final equations of the universe, being the correct formulation
of the laws of mechanics, coupled with the belief that in the final analysis everything is reducible
to mechanics. We see that the dream of old Einstein to create a “unified field theory” had its predecessors. Einstein returned once more to the geometrical method of the Greeks, but now experimenting with a much more advanced mathematical model of geometry than Euclid. And even in
contemporary physics many outstanding physicists believe that the bewildering variety of elementary particles shows a remarkable pattern, which indicates a basic unity. Whatever the final
picture may become, we have no doubts that it will not be conceivable without a great deal of
high-powered mathematics.
But parallel to this ‘cosmic orientation’ we observe in our days a peculiarly different development. The emphasis has shifted from the universal to the individual, from the “it” to the “I”. As
an eminent physicist of recent times expressed it: “We are not interested in the universe but in
the game that we play with the universe.” The dangers associated with such a situation are obvious. The aggressiveness of our historical era is perhaps a direct consequence of this shift of emphasis. It is well possible that the exaggerated importance given to modern mathematics is in itself a mere symptom of the general pattern. If one reads the Nobel lectures given by recent Nobel Laureates and compares them with those of earlier days, one is struck by a peculiar change in
tone. How different in the majority of cases is the attitude of these lecturers now, compared with
the attitude that prevailed in the twenties, when men like Laue, Planck, or Einstein gave an account of their work. How much more modesty was at home then, how little boasting of one’s
own importance. Today the emphasis is on the wonderful things that “I” have accomplished.
I cannot help thinking that the attempted new curriculum in the field of ‘modern mathematics’
will contribute to an alienation from the cosmic viewpoint and still augment the already high tensions which can be observed in our time, caused by the constantly increasing demands of an egocentred population that has lost sight of the eternal and inviolable laws, to which we all re of necessity submitted. By emphasising the pure logic of modern mathematics, the human mind with-
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draws into itself and loses touch with that fundamental substratum that the Bible expresses with
the magnificent words: “Underneath are the everlasting arms”; (Deut. 33:27).
There is no question that in view of the vastly expanded technology the applications of mathematics have multiplied. But the fields of applied mathematics remained in close contact with the
traditional edifice, which is strong enough to serve as the basic superstructure. Naturally, the
methods of mathematics continue to develop and it would be foolish to deny our epoch the privilege of important new contributions. But to hail our times as the originator of an entirely new
science, which need not bother with the past and has the right to construct everything from
scratch, betrays a dangerous short-sightedness which can lead to a dissolution of mathematical
research into an empty play with words.
If we are satisfied that mathematics should be pursued as a mere logical game, similar to chess or
bridge, then Modern Mathematics can serve as an adequate groundwork. But if we accept the
thesis, demonstrated by historical evolution, that mathematics is the inevitable foundation of the
natural sciences, then we have to look further. Nature does not confront us with point sets but
with quantities. And inexorably, sooner or later, the problem of the continuum will crop up, with
which the human mind grappled since thousands of years. Should the student simply ignore
these age-old struggles and jump without precedent to a new way of thinking, which has now allegedly solved all difficulties? We can only pray that such a state of finality will never occur.
We will go on pondering and meditating, the great mysteries still ahead of us we will err and
stumble on the way, and if we win a little victory, we will be jubilant and thankful, without
claiming, however, that we have done something that can eliminate the contributions of all the
millennia before us.

His Excellency, the President of Ireland, at the lecture given by Professor J. L. Synge, at the Annual
General Meeting of the Irish Mathematics Teachers’ Association, in November, 1967.
By courtesy of the Irish Independent.
(The gentleman seated on the left-hand side of the front row may be Cornelius Lanczos. Ed.)
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MATHEMATICS—A TIMELINE
(From the desk of John Courlander. Dates are indicative.)
The history of mathematics is the history of people’s ideas; it has been influenced by agriculture,
by commerce, by manufacture, by warfare, by engineering, by philosophy, by physics and astronomy and above all by people’s need to understand themselves and the world.
50000 BC First stone age – attempts to measure time
5000 BC
4000 BC
3500 BC
3200 BC
2700 BC
2400 BC
1650 BC
1350 BC

Late stone age
Metal discovered
Writing in use
Newgrange built [Ireland]
Great pyramids built [Egypt]
Earliest clay tablets containing mathematics [Sumeria (modern Iraq)]
Rhind mathematical papyrus [Egypt]]
Mathematical tablets from Nippur [near modern Baghdad]

1055 BC David becomes King of Israel
753 BC Rome founded
600
540
450
400
380
370
340
300
225

BC
BC
BC
BC
BC
BC
BC
BC
BC

140 BC
100 BC
4 BC
125 AD

Thales – Demonstrative Geometry [Greek, Miletus; modern Turkey]
Pythagoras; Geometry; Theory of numbers [Samos, Greece]
Zeno – paradoxes of motion [Greek, Elea; modern Velia, Southern Italy]
Babylonia – zero as a place holder [modern Baghdad]
Plato – foundation of mathematics [Athens, Greece]
Eudoxus – proportion [Athens, Greece]
Aristotle – applications of mathematics, logic [Greece, modern Thessalonica]
Euclid – geometry [Greek, Alexandria; Egypt]
Apollonius – conics; [Greek, Perga; modern Turkey]
Archimedes – geometry; infinite series; mechanics [Greek, Syracuse; Sicily]
Hipparchus – astronomy, trigonometry [Greek, Nicaea; modern Iznik, Turkey]
Caesar born [Rome]
Probable date of birth of Jesus [Israel]
Theon of Smyrna [modern Izmir, Turkey] – theory of numbers;

265 AD Wang Fan –

142
45

pi = [3.15555...] [China]

275 AD Diophantus – algebra [Greek, Alexandria, Egypt]
300 AD Pappus – geometry [Greek, Alexandria, Egypt]
India – zero as a decimal digit; a number
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400 AD Hypatia – astrolabe; planesphere [Greek, Alexandria, Egypt]
470 AD Tsu Ch’ung-chi – pi =
650 AD Hindu numerals
820
1100
1202
1349
1500
1510
1522
1525
1545

AD
AD
AD
AD
AD
AD
AD
AD
AD

1600 AD
1608
1610
1614
1615
1630

AD
AD
AD
AD
AD

1635
1637
1642
1646
1650
1654
1670
1720

AD
AD
AD
AD
AD
AD
AD
AD

355
113

[3.14159292] [China]

Al Khwarizmi – methods of algebra [Persian, Baghdad]
Omar Khayyam – poet, algebra, astronomy [Persian, Uzbekistan]
Leonardo Fibonacci – utility of Hindu-Arabic numerals [Pisa, Italy]
Black Death destroys a large percentage of European population
Leonardo da Vinci [Vinci, Florence, Italy]
Durer – geometry of curves [Nuremberg, Germany]
Tunstall – first Arithmetic printed in England [Yorkshire, England]
Rudolff – decimals [Jawor, Poland]
Ferrari – biquadratic equation; [Milan, Italy]
Tartaglia – cubic equation [Brescia, Italy]
Cardan – cubic equation [Pavia, Italy]
Harriot – algebra; analytic geometry [Oxford, England]
Shakespeare (1564 – 1616) [England]
Telescope invented [Netherlands]
Kepler –astronomy [Weil der Stadt, Germany]
Napier – logarithm [Edinburgh, Scotland]
Briggs – logarithm [Halifax, England]
Mersenne – theory of numbers [Sarthe, France]
Oughtred – slide rule [Eton, England]
Fermat – theory of numbers [Beaumont-de-Lomagne, France]
Descartes – analytical geometry [La Haye en Touraine (modern Descartes), France]
Newton—calculus [Woolsthorpe by Colsterworth, Lincolnshire, England]
Leibniz – calculus [Leipzig, Germany]
Pascal – probability, theory of numbers [Clermont-Ferrand, France]
Louis XIV crowned [France]
Barrow – geometry [London, England]
Brook Taylor – series [Edmonton, England]
De Moivre – complex numbers [Vitry, France]
Takebe – pi to 41 figures [Tokyo, Japan]
Bernoulli (family) – differential equations [Basel, Switzerland; Groningen, Nether-

1722 AD
1730 AD
lands]
1736 AD Maclaurin – series [Kilmoden, Scotland]
1745 AD Voltaire—philosopher [Paris, France]
de Breteuil - calculus [Paris, France]
1750 AD Euler – analysis, physics, astronomy [Basel, Switzerland]
Agnesi – ‘turned curve’ [Milan, Italy]
1780 AD Lagrange – theory of numbers, analysis, elliptic functions [Turin, Italy]
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1789
1800
1810
1820
1825

AD
AD
AD
AD
AD

1830 AD
1830 AD

1831 AD
1841 AD
1850 AD

1860
1872
1891
1908
1910
1915
1928
1931
1948
1963
1975
1987
1991
1994
2003

AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
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French Revolution
Gauss – theory of numbers, geometry, analysis, physics [Braunschweig, Germany]
Fourier – analysis [Auxerre, France]
Poisson – definite integrals, series [Pithiviers, France]
Abel – elliptical functions [Nedstrand, Norway]
Lobachevsky – non-Euclidean geometry [Nizhny Novgorod, Russia]
Babbage – calculating machine [London, England]
Peacock – differential calculus [Darlington, England]
Mobius – geometry [Schulpforta, Germany]
Galois – groups [Bourge-la-Reine, France]
Cauchy – functions, determinants, series [Paris, France]
Germain – curvature of surfaces [Paris, France]
Lovelace (Byron-King), – programming [London, England]
Hamilton – quaternions [Dublin, Ireland]
Cayley – invariants [Richmond, England]
Klein—group theory [Dusseldorf, Germany]
Boole—symbolic logic [Lincoln, England]
Dedekind – number theory [Braunschweig, Germany]
Cantor – number theory [Saint Petersburg, Russia]
Zermelo – set theory [Berlin, Germany]
Ramanujan – number theory [Erode, India]
Noether – invariants, physics [Erlangen, Germany]
Von Neumann – game theory, computer theory [Budapest, Hungary]
Gödel – incompleteness theorem [Brno, Austria]
Weiner– cybernetics [Columbia, USA]
Lorenz – chaos theory [Vienna, Austria]
Mandlebrot – fractal geometry [Warsaw, Poland]
Kanada and others – pi to 134 million decimal places [Himeji, Japan]
Connes; Lott – non-commutative geometry [Draguignan, France; California, USA]
Wiles – proof of Fermat’s Last Theorem [Cambridge, England]
Perelman – proof of the Poincaré Conjecture [Leningrad (now St. Petersburg), Russia]

These are but a few of the names of the men and women who played their part in the pursuit of
knowledge and understanding in the field of mathematics.
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BACKWARD TEACHING
These are thoughts, which came to me over the years and slowly helped me understand how I
might explain Mathematics to my students and also to appreciate why some do it but don’t really
understand.
Once again it seems people are concerned at the state of Mathematics in our schools. Either too
many students are getting too many A’s or not enough students are showing interest and Universities are having to re-teach new entrants what they should have learnt earlier.
For me it is a topic of the greatest interest but sometimes we fail to make it as interesting as we
might for our students because of the pressure of exams. We must take the pressure off so that
students can appreciate what we, as teachers, are trying to interest them in.
The beginning of mathematics is about numbers for without understanding numbers we cannot
understand mathematics.
So after teaching for some thirty years I have put down some thoughts. When I started teaching
mathematics in the early 1970s, in a private prep. school, the standard was very high indeed –
there were no calculators or computers and so the young students, 9 – 12 years old, used their
eyes and their brains.
But we must always teach the right mathematics for the right age, hence what now follows.
Backward Teaching is not Teaching the Backward but teaching students the Mathematics which
they should have been taught at an earlier age and which they now find too dull and uninteresting
to learn, as there minds have moved on and grown up. The right Mathematics must be taught at
the right age.
Mathematics is the one subject in which the brain can be stretched and should be stretched and
continued to be stretched from a very early age, for Mathematics is a ‘Mental Discipline’ so long
as it is taught properly and at the child’s speed. Like music, I think, the earlier the better. It
should be taught properly from the beginning, always using the right methods and the right language so they get used to it. It is vital that they learn their Tables, and have confidence in handling fractions and simple long division.
But first of all separate Numeracy and Mathematics. Numeracy is the understanding and the feeling for Numbers and being able to handle numbers, starting from an early age by knowing Tables; to be able to add, subtract, multiply and divide, including long division.
Text books can be very off-putting, being exam orientated and not mathematical orientated.
What gives the confidence? Not the calculator—it is an absolute curse and has done untold damage in the teaching of Numeracy. The calculator gives no ‘feel’ for numbers and worse still, it
does not activate the brain, which is what the proper teaching of Numeracy should do. Then and
only then go on to Mathematics.
One of the questions in an elementary text was: Use your calculator to multiply 29 by 39 – what
the hell for, children have a perfectly good calculator between the ears, haven’t they? – then use
that.
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Also, and sadly, very few young students today, so far as I know, do very much, if any, real geometry in primary level. Using a compass and ruler to construct triangles, to drop a perpendicular
from a point on to a line, to raise a perpendicular from a point on a line, to construct a perfect
square without using a protractor, the traditional way of bisecting an angle and to trisect a line or
to divide a line into any number of equal parts and thus few ever use their set squares and some
cannot measure an angle with a protractor or draw one line parallel to another.
Elementary geometry is the one topic where so many Mathematical words and terms and phrases
are learnt at an early age. This is the age where a sound foundation can be laid and this is where I
fear the syllabus and the methods of teaching are failing the students and their enjoyment of
Mathematics. The training of the early mind depends so much on the use of diagrams and sketches of their own making.
“Images in the mind” – Mathematical words and phrases that conjure up instant pictures, sometimes geometrical, sometimes algebraically. What do you mean by ‘Square’, Square Root?; What
is the difference between a Cubic and a Cuboid?; Draw an isosceles triangle; Draw parallel lines;
What is a circle, a tangent, a chord, a secant. a perpendicular? etc.. These should conjure up an
immediate image in the mind but today, sadly, seldom do.
Now this is what I mean by Backward Teaching – teaching them at a later stage what they should
have been taught earlier, which they could have learnt and should and could have absorbed easily— hence their boredom now. Their brain tells them quite clearly that they are being taught
maths below their present mental level, for you have to go back to some unknown lower level to
explain words, terms, expressions, definitions and ideas that they now need but should have
learnt and become familiar with at a much earlier age.
I find even Leaving Cert students know only three or four Prime numbers and know practically
nothing about them. Here is a question: Why is ‘ONE’ not usually considered to be a Prime
Number? Took me ages to find out, without asking anyone, I wanted to find out myself and so I
bought many books and then finally found out. The book which gave me the answer was “The
Higher Arithmetic” by H. Davenport (1952).
Though we teach a lot about Pythagoras, they actually know very little, they know one or two
triangles but that is all, there is so much they could be shown to make it relevant and interesting,
including if I may say so – the original geometrical proof of Pythagoras which uses so many of
the geometrical terms and diagrams they should have learnt earlier.
Very little history of mathematics comes into the course, so the students have no feel of the past
and thus no understanding of how the different topics they are being taught came to be and why
they are even being taught. Mathematics has changed so much over the centuries. It developed in
different countries—China, India, the Middle East, Europe and America.
Worse still they have little knowledge, if any, of the famous and influential mathematicians
throughout history: Fermat, Euler, Gauss and many others, and strangely few, of any age, even
grown ups, seem even to have heard of Euclid, never mind any of the others. I think, without a
touch of dates and personalities, it can be a little dull at times. We teach only the barest of each
topic, just sufficient for the exam, so there is little interest in the subject once that is over, for to
them it has no past and little future. We should be so enthusing that at least some of our students
might want to consider studying more mathematics in depth at a later stage and thus they should
be shown some of its history and its beauty and its use. If not, who will teach mathematics in the
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future, who will show them the books that might inspire them for the future and, perhaps to teach
for the sheer beauty and interest of this subject?
Confidence at an early age is vital. Trick questions and difficult questions may be clever for the
few, the very few, but for the others, the majority, they achieve little. Confidence in themselves is
what they need; confidence in themselves can be destroyed by badly worded or overly difficult
questions. This confidence can come from clear teaching, good syllabus and well laid out work,
logically displayed. Untidy work by students sometimes displays an untidy mind. Consider why?
Success even in the simplest of questions needs the acknowledgement and praise that it deserves,
for that is what drives children on.
One day, with luck, one may have inspired one of these young children to become a teacher and
explainer of Mathematics to yet another young pupil and so on ad infinitum.
Finally there is one thing we teachers of Mathematics need and that is a ‘Mathematics Classroom’, like having a physics laboratory, our own room where we can teach and where we can
have diagrams and illustrations permanently on view together with 3-D models to illustrate the
mathematics we’re teaching. For Mathematics is learnt through the Eyes as well as through the
Ears. For example, why do we write answers horizontally?
6x2 = 216 => x2 = 36 => x = 6
does nothing for the brain or the eye.
Instead, writing vertically, which we always used when we used ‘therefore’ instead of ‘implies’,
ensures that the eye and the brain can see each step and the one before - and it makes sense and is
logical.
6x2 = 216
Therefore

x2 = 36

Therefore

x = 6

These are a few thoughts on the teaching of Mathematics, which I have written down, just because I felt like doing so. Many may disagree with me – never mind, these are my thoughts.
John Courlander 2007/10
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Lessons from Finland
During the last week of April, I made a trip to Finland in order to experience the education system there. For years we have been informed that the Finnish have the best school system in the
world. My first worry was that of the weather; given the winter that we had experienced here (in
Ireland) I was bracing myself for the bitter cold and a treacherous landscape. My contact Fredrik
Hagelstam assured me that the thaw had begun and as it turned out the weather was actually better there than it was back at home. Typical!
The Finnish system is different from many other countries in that compulsory education doesn’t
start until seven years of age with, at most, one year of pre-school education. Lower school runs
from the age of seven up to sixteen. Education at high school, between the ages of sixteen and
nineteen, is not compulsory but nearly every student completes it. There is no formal testing or
national examinations until matriculation. The matriculation certificate is required for entry into
tertiary education. This takes the form of universities and polytechnics. The universities provide a
more academic education while the polytechnics are more practical. No fees are charged for attending higher education but this can be revoked if students do not perform while there.
I was a guest at the English School in Helsinki, where students are taught from preschool all the
ways up to matriculation with a particular emphasis on the medium of English. The parents of
these children are interested in having them educated in English as there is a lot of migration in
Finland. They believe that making them proficient in the language equips them well for the future. There is also a case where expatriates return home and their children do not have enough
Finnish to cope with the regular system. From the moment that I arrived at the school, I was
made welcome by all the staff and given full access to the classroom. Along with the classes of
Fredrik Hagelstam, I also audited the instruction of Anna Halmekoski. As a maths teacher, I was
particularly interested in how they conducted their classes and so shadowed them during their
daily routine. During my time at the school, I was able to watch and participate in classes for students from the age of thirteen to nineteen.

Fredrik Hagelstam setting up his class
One of the most striking differences was that there was less of an emphasis on testing in Finland.
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If you enter a class at second level in Ireland, you will hear some reference to the Junior or Leaving Certificate and their importance. There are no standardised tests in Finland and teachers have
the freedom to set their own assessment in order to ascertain the attainment of students. The curriculum is broadly defined and teachers have the freedom to tailor the pacing of their courses to
the needs of their students. While in Ireland, we have to move at a steady speed in order to cover
material required for the external assessments.
When I asked about accountability, I was informed that Finland does not have an inspectorate. It
is not easy to become a teacher in Finland. All teachers have to earn a master’s degree before
they are eligible for employment. Teaching is a highly respected profession and they are keen to
attract the brightest talents into it. There was a big focus on the word ‘trust’ when I questioned
how the system operated. It appears that by trusting people, real results can be achieved. Members of the school community visibly want to live up to the trust placed in them. Given the revelations of our banking sector, it is highly unlikely that we could ever replicate such a thing in Ireland!
In the maths classes that I observed, I noticed a number of differences from the Irish system that
we practise here. Students are allowed to make progress at a pace that suits them. When the
teacher has outlined the objective of the lesson, students are given a group of exercises that they
can complete as they wish. In the Irish classroom, the students are encouraged to move together
so as to facilitate as much coverage of material as possible. Students are responsible for covering
the exercises and asking questions when they need to, while the Irish student is policed, coaxed
and urged to attain the required understanding. A key difference here is that the Finnish classroom has small numbers. I did not enter a class that had more than nineteen students in Finland. It
would be extremely rare to find a mathematics class that small in Ireland. It is unfortunate that
our class sizes are rising and will continue to rise in the future. Personally, I believe it is highly
unlikely that any efforts to promote problem solving will be successful with such a large student
cohort squashed together.

There is more of an emphasis on the process than the answer in the Finnish classroom. In Ireland,
our students are always asking ‘is that right?’ They don’t really think about how they arrive at the
answer, preferring to concentrate on the bottom line. The emphasis in Finland is on the understanding of a problem, looking at things in different ways and trying out alternative methods. If a
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student doesn’t understand something, the teacher will provide opportunities to view it differently
by asking insightful questions or connecting it to another concept that the student can grasp more
readily. If they can’t understand something algebraically, the teacher asks them to verbalise the
problem in their own words. If this does not shed any light, then they look at it graphically and by
going between these different types of thought they are able to find a route towards solving the
problem that they had not considered before. In the Irish mathematics classroom, we are more
concerned with the correct method and ensuring that students practise it sufficiently that they are
able to replicate it accurately.
The introduction to every topic is rooted in real life contexts. For example, I watched an introductory lesson on Pythagoras’ Theorem to fourteen year olds. The students were given an overview
of the history and application of the item before they dealt with the actual mathematics involved.
In this sense, the students never question the purpose of a lesson as they have a clear understanding of how something is used and why it was developed. In the case of Pythagoras, students were
told about the Egyptian rope-stretchers and how they constructed a right angle in order to build
the pyramids. They were told that Pythagoras’ theorem was one of the most important formulae
and they would use it over two thousand times in the rest of their school career! Exercises involved the stump of a fallen tree and having to work out the height of the original tree. No diagrams are provided, with the students having to visualise the problem for themselves. When it
came to making use of the square root, students were not instructed to use it and were essentially
led to the need for it. Students are provided with every opportunity to understanding each step
involved avoiding the possibility of missing an essential link.
Looking at the Finnish textbooks, it is clear that the basics are drilled at a very young age. Students move through key concepts at a much slower pace than the Irish student. For example, we
cover the rules of powers at a brisk pace and expect our students to be able to distinguish between
the different types of rules and when to apply them fairly rapidly, while the Finnish student will
approach one rule at a time and look at it from all sorts of different angles to ensure that they
have a thorough grasp of what is involved. It is telling that this topic causes problems for students
at senior cycle in Ireland given that they have missed a vital link for understanding somewhere
along the road.
In terms of homework, students do very little of it in Finland. They are given a worksheet or a set
number of exercises to have completed by a particular date. In Ireland, we set a lot more homework for our students and this invariably means that our students have to rush through it. The
Irish students simply do not have sufficient time to reflect on what they are doing, as they try to
balance the demands of all the different subjects. Does this mean that the Finnish students have a
longer school year or spend more hours in school during the day? No. Finnish students spend less
time in class than students in any OECD country. It’s recognised that students require time in order to pursue their own interests and hobbies. I noticed a very strong commitment to music across
Helsinki, something that is encouraged through the high number of state subsidised specialised
music schools throughout the country. If students miss a lesson, then it’s their responsibility to
make up the time. I think there’s a much stronger message in Finland that students have to be self
-sufficient than in Ireland.
Like Ireland, Finnish teachers are certainly busy. I attended a working lunch where the faculty
discussed matters concerning the school’s student council. It was conducted in English for my
benefit and I was able to see that a lot of planning was involved and teachers have to sacrifice
their own time in order to ensure that all the relevant people are able to attend the required meeting and give their contribution. Fredrik also stayed after school to work on Advanced Placement
calculus with a student that had returned from the US just a few years ago. It was interesting to
see how they worked cooperatively towards solving problems and trying different techniques in
order to solve questions.
Is Finland better at mathematics than Ireland? From my experiences, I can easily answer that it is
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not. However, the Finnish people are far better at solving problems and ‘thinking outside of the
box’. It certainly appears that the Finnish education system has discovered how to prepare its
children for the world that awaits them. They are given the skills and equipped to use the
knowledge that is imparted to them in a way that ours are not. The PISA assessments highlight
that the Irish education system does not enable our students to compete and the multinational
companies keep reminding us of this. However, this is just one aspect of a much larger issue. We
clearly need our students to have the skills of communication, collaboration, technology and most
importantly creativity. We have to ask if the Leaving Certificate in its current format and our
dwindling resources is sufficient to address the current imbalance. Can teachers somehow magically impart the necessary skills with huge class numbers while endeavouring to meet the needs
of the terminal exams? While there’s specific attention being paid to the problems surrounding
STEM (science, technology, engineering and mathematics), we will still have to think about the
other skills and how our education system is going to promote those.
Brendan O’Sullivan, Cork Branch

Review of the ATM Conference 2011
by Eoghan O’Leary
Wolverhampton University hosted this year’s four day ATM (Association for teachers and learners of Mathematics) conference from Monday 18th to Thursday 21st of April. Four days of Maths
stuff sound like a lot, but you can take it at your own pace. Some delegates go to lectures from
7.30am and are still going at the Ceili late that night, while others are more selective, not wanting
to burn out too early!
There were around 300 delegates, the majority from Britain, but Europe, Asia, Australia and Africa were represented along with a few American delegates. About half of the delegates were secondary school teachers with the other half comprising of Maths professors, teacher trainers, idealistic PDGE students and enthusiasts of maths or education.
The theme of the conference was “Celebrating Gattegno”, he being a famous educator who
founded the ATM. There was an opening plenary discussing the work of Gattegno and a closing
plenary reflecting on the challenges and opportunities facing educators today. For the remainder
of the week delegates chose between a wide variety of workshops. I chose to attend
The subordination of teaching to learning
Constraints
Developing mathematical thinking through "low threshold - high ceiling" tasks
Using NRICH to support exceptionally able students and their teachers
It’s a Kind of Magic
More pupil power — learners as teaching aids
The Staffroom in the Ether
Experiences like working on maths problems in a group or discussing the constraints that prevent
me from teaching maths in the way I would like was a relatively new experience for me. I think
this would also be true for many Irish teachers. However I felt I learned a lot and came home
with more ideas and renewed enthusiasm for teaching Mathematics. The reality of preparing my
students for their Leaving and Junior certificate exams took a lot of my focus for the last term but
I hope to implement many of the ideas I learned in the new school year.
Next year’s conference is on in Swansea which is much more easily reached by most Irish teachers. I would highly recommend anyone who is interested to make the effort to attend. The cost for
the four days plus board is quite prohibitive at £423.50, but delegates can attend for one or two
days without board at a more reasonable rate. More information is available on www.atm.org.uk
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So close to Africa, so far from England
In this time of great change in Mathematics Education in Ireland, we tend to forget about the many varying differences in education systems throughout the world and quantifying the amount of both differences and similarities in
the methods of mathematics instruction and discovery. We can be told about various methods but it only makes sense
when they can be seen in action by students themselves. To observe a system where the philosophy and content of
parts of Project Maths are already in place, I visited the Wingate School.
Imagine my shock on a roasting hot February day reaching 28oC, entering this charming small building after
my local Spanish breakfast on an island off the coast of Africa, to be greeted with a strong London accent from a 16
year old welcoming me to the Wingate School while I discover the small building is only a cover for a large school
set around a courtyard. All students are taught through English and based on the UK education system including the
iGCSE and A levels. However there are a number of twists in the tale, which I discovered when it transpired that my

London friend is actually Belgian and has never visited the UK. Situated in Cabo Blanco, Tenerife, Wingate School
was founded 28 years ago and is still managed by the Green family today. Comprising Year 1 all the way to Year 13,
it gives a comprehensive educational alternative to the Spanish system for a fairly reduced rate — particularly attractive to Tenerife’s growing British and English-speaking population.

We were allowed to observe and assist in the teaching of 13-18 year old groups of all abilities during our stay and the
many different methods they utilise. The initial difference we were hit with is the overall cooperative learning system
that was evident in the classrooms. Students were sitting in blocks of tables and received instruction from the teacher
before embarking on a discussion with their fellow-student and answering questions in their workbooks. My first
reaction was the high risk of these students breaking into a full scale chat about GLEE or teenage relationships but
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alas, all they talked about was Mathematics and the discovery they were undertaking. Don’t get me wrong, there
were some challenging students in some classes and these were separated into smaller groups. However, each student
was afforded the opportunity to work with their peer-group and no one abused this and had us thinking back to our
Dip. years and Lev Vysgotsky’s theory of Zone of Proximal Development. We tend to treat students in Irish schools
as potential trouble as opposed to risking our comfort zone and treating them as potential interested mathematicians.
The ideals of Project Maths were very evident in each lesson, with a level of discovery mathematics along with
teacher instruction, diagrammatic questions and visual interpretations.
Each classroom was engrossed in mathematical posters. I know people are thinking we can’t be getting big colour
posters but all they had was laminated b&w printouts with some key facts from the course such as Pythagoras’ theorem or formulae and it was very noticeable that students were keen to look at these when need arises. Even the inevitable day-dreaming student has their mind impregnated with mathematical ideas. All three of the mathematics’ teachers had equally impressive classrooms.
Project Maths has brought a massive fear to the minds of Irish mathematics’ teachers, particularly in Strand 1 where
Probability brings us out of our comfort zone. However, imagine my intrigue on observing 13-15 year olds happily
tackling challenging probability questions, using a tree diagram and ensuring their answers are laid out graphically.
Even more shocking was a newly enrolled Russian student with little English, who had already picked up the lingo
and methods of probability amazingly with discovery, allowing her to see the max probability of 1.
Maths Teacher Desnee Mason (pictured above) was teaching more distracted students and had some interesting techniques to motivate the students. She had a “starter” on the board so that, on sitting down, all students were to complete the three easy questions while she prepared books and settled one student. It was amazing how each student
knew they had work to complete and little complaint. At the end of class she had a verbal quiz where each student
picked “easy or hard” and then a question ensued. Each student was dying to be asked a maths question and wanted
to be involved in the giving of a mathematical answer. It showed very distinct methods of classroom management
and making maths fun.
In conclusion, this hybrid schooling system with such a diverse range of cultures has encompassed elements of Project Maths which we are struggling to comprehend and introduce. It is comforting to observe this constructivist methodology in practice along with areas of Probability being understood at such an early school Year. This research allows us to develop further strategies in our system that will hopefully allow development and reflection in our own
teaching.
Many thanks to Tony Garwood, Rob Finnie and Desnee Mason who facilitated our research visit to the Wingate
School and their hospitality during our time in Cabo Blanco.
Edward Williamson, Cork Branch

Product Review:
Digital Grinds by Outstanding Solutions
My students purchased the Digital Grinds CDs when they started 5th year and they have now finished their leaving certificate. There are two CDs, one for paper 1 and one for paper 2. As a
teacher I found the CDs to be most useful at the beginning of a topic e.g. complex numbers. I
would tell the students to look at the theory section for complex numbers before I taught them the
first lesson on the topic. The CD “talked” the students though the basics of complex numbers, the
Argand-Diagram and the history of complex numbers and their uses in the “real world”. I found
that the students were then able to understand the topics more quickly as I introduced them.
Apart from that I encouraged the students to use the CDs to help revise and learn concepts that
were not initially understood or missed altogether. The results of this varied greatly. Some students found the CDs to be good and used them a lot where as others preferred more traditional
methods and didn’t use the CD for this purpose.
Overall I found the CDs to be a help to my student and to the class in general and I hope there
will be a similar product on the market for the Project Maths syllabus.
Eoghan O’Leary
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Cork Branch
Annual Report Sept 2010-Aug 2011
The Cork Branch has been very active in the past year, providing a unique support system to
teachers and students alike in the region. Membership has grown year on year demonstrating both
the popularity of our association in Cork and also the impact of Project Maths’ initiation causing
concerns amongst teachers.
Teacher Courses
We held a number of teacher evening courses, namely: Discrete Maths- two levels dependent on
expertise required, geometry and applied maths. Loading on these courses was very good, with a
nearly full capacity on each course. The courses were held in Oct, Nov, Jan and February. We are
very appreciative of the efforts members make in providing these courses which always receive
very positive feedback. IMTA Cork is proving to be the provider of choice in the region for many
maths teachers in terms of continuous professional development.
Student Revision Courses
We held our annual revision courses for Junior Cert Higher, Leaving Cert Ord and Higher and
Applied Maths. Attendance in general was very encouraging with some of the courses sold out.
Teaching Info Night
A new innovation for the Cork Branch was the organisation of an information night for maths
teachers in Nov 2010. Cammie Gallagher, Hugh McManus and Tim O’Regan provided inspiring
talks and gave teachers an insight into how the system works. Commercial entities provided
stands and attendance topped 250. This event will be repeated in a modified format this year.
Quizzes
The Cork Branch is responsible for four quiz events in the region namely: Team Math, Pi Quiz,
Junior Maths and Applied Maths Quiz. Entries are excellent for all quizzes with the 3rd Pi quiz
building in strength with entries coming all the way from Athlone. Our close relationship with the
IAMTA provides a sensible solution for IMTA Cork to organise their quiz in Cork.
Paper Review
A review of the Maths and Applied Maths papers took place at separate events and was well attended overall. Good discussion and debate took place at each event which proved helpful to both
new and experienced teachers alike.
Research
Cork IMTA is actively involved in research projects with schools outside of Ireland whereby our
differing experiences allows our members to benefit from the various different types of expertise
of both students and teachers in these schools. We thank our members who actively pursue this
research. Furthermore Cork IMTA initiated a programme to support Teachers who make a commitment to further education within the education, applied maths and mathematics sectors.
IT
Texting and email has proven to be the communication tool of choice for our branch, allowing
quick distribution of communication. The website is constantly updated and is viewed regularly
by members. We have started utilising Facebook to allow our members receive more information
and will monitor the popularity of the tool.
Retired Members
Our retired members section has grown significantly in recent years. Our annual retirement function honoured three distinguished teachers in the region: Michael Moynihan (Colaiste an Spioraid
Naoimh), Michael Hennessy (Presentation Brothers College) and Marian Daly (Loreto Sec
School, Fermoy). Both Michaels have previously served as Chairmen of our branch.
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A Geometrical Problem
Triangle ABC is isosceles.

Prove  DFB = 30o given the angles as shown.:

John Courlander

A

20o

D

E

20o
30

o

50o
B

xo

60o

F

C

Note: This is known as Langley’s Problem and was posed by him in 1922 in The Mathematical Gazette (Vol. 11,
p173). Editor.
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Makers of Mathematics
The Pythagoreans discovered that they could not express the square root of 2 as a fraction. So
perturbed were the early Pythagoreans at the breakdown of their belief that all numbers have
some common measure, that it is believed that they tried to hush up the puzzling discovery and
even threatened to punish with death the first member of their brotherhood who gave away their
disturbing secret. Nearly 150 years passed after the death of Pythagoras before the Greek mathematician Eudoxus found a way of geometrically working problems that involved irrational numbers.
Nowadays we simply say that the diagonal of a square of side one inch is the ‘square root of 2
inches’, and we write this as ‘√2 inches.’ – the symbol √ is of comparatively recent origin. To
understand its origin we must first see how the word ‘root’ came into mathematics. The Greeks
did not use the expression. They spoke of the ‘side’ of a ‘square number.’ Thus they would call 3
the ‘side’ of the square number 9; 4 the ‘side’ of the square number 16, and so on.
As we have seen, the Arabs obtained much of their mathematics from the Greeks. When, however, they adopted the simple and convenient Hindu number symbols, their own mathematical reasoning became based to a greater extent on ‘number’ than on geometrical figures.
Thus it came about that instead of speaking of the ‘side’ of 16 being 4, they dropped the geometrical notion of a square and conceived of a number as ‘growing’, like a plant, out of a root. Thus,
16 was conceived of as ‘growing’ out of ‘root’ 4.
After a book by Al-Khowarizmi on number-reckoning had become known in Europe, European
mathematicians took over the Arab idea of a ‘root’ and translated the Arabic word by the Latin
radix (compare ‘radish’; ‘radical’, one who, in his own opinion at any rate, goes to the root of
every problem). They also began to speak of extracting or ‘dragging out’ the root rather than of
finding it.
Toward the end of the Middle Ages, during the stage in Algebra’s development when abbreviations were being introduced, this word radix was abbreviated to R, the symbol that is still used as
an abbreviation for ‘recipe’ in a medical prescription. Thus R 25 was 5. about a century before
the introduction of printing we find a small r being written in place of this R, thus r25 = 5, and it
is thought that our modern radical sign √ is simply a copy of the small letter r as written by some
copyist before printing was introduced. That is why we now write ‘the square root of 2’ as √2.
To return to the later Pythagoreans. They found that there were countless other numbers of the
same type as √2 which could not be expressed exactly in numbers. This applied to the ‘side’ of
any number that was not a ‘square number.’
There is an interesting story connected with the name given by Greek mathematicians to numbers
like √2, √3, √5, and so on. Greek mathematicians used the word logos, which meant ‘a word’ and
also ‘the mind behind the word’ for any number that could expressed as a ratio, such a number
being one that their minds could grasp. In fact, the Greek word for ‘ratio’ was logos. Any number
like √2, which, as we have seen, cannot expressed as a ratio between to numbers was called alogos, that is, ‘not logos’, ‘not a ratio number.’
We must now jump ahead about 1000 years in order to follow up the story of a-logos. The Arab
mathematician al-Khowarizmi made use of an Arabic translation of the work of some Greek
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mathematician, who naturally used the word a-logos in its technical sense, as meaning ‘without a
word,’ and translated it by the Arabic word meaning ‘deaf.’
So al-Khowarizmi came to call numbers like √2, √3 etc.. by this Arabic word. Some 300 years
later the European translator Gherado rendered into Latin a book written by al-Kwoharizmi. He
found certain numbers described in the Arabic as ‘deaf,’ so he translated this by the Latin surdus,
‘deaf,’ and to this day we still call a number like √2 a ‘surd,’ - with its meaningless reference to
deafness.
From the history archives. Contributed by John Courlander

Time to go to the Moon
A distance of some 239 000 miles ………… 384 633 km.
(The sun is about 93 000 000 miles away …...150 000 000 km.)

If you walk non-stop at 3 mph (4.8 kmph)

it will take

9 years

If you go by bicycle at 10 mph (16 kmph)

it will take

2.75 years

If you go by car at 60 mph (96 kmph)

it will take

5.5 months

If you go by plane at 500 mph (805 kmph)

it will take

20 days

If you go at the speed of light
at 186 000 miles per second
(300 000 000 km per sec)

it will take

1¼ seconds

John Courlander
Dublin Branch
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To Unreasonable Numbers
There is a number
We are commonly told;
At school we discover
It is reasonably old.
It goes by a word
(or its lack, by translation),
Which means it hasn’t any
Voice formation.
It is deaf to our pleadings,
Our search for the truth,
Of what we will find
When extracting a root.
To regain our reason
We have to propose
A radical view
Of the absurd I suppose.
Our search is over;
Our number is safe.
We have found the side
Of the incommensurate.
By writing it down
With a radix in sign
Our number is a surd
Not rational, but fine!

Notes:
Greek: Logos = Word; rational
Alogos = not a word; irrational; deaf
Translation of ‘alogos’ to Arabic: Alogos → Arabic word for ‘deaf’
Translation of Arabic word for ‘deaf’ to Latin: ‘deaf’ = surdus
Result: Greek: Irrational = Surd (Latin/English/mathematics)
Surd: voiceless, muffled, deaf, irrational root
Absurd: irrational, meaningless, unsound, unreasonable; a stronger form of ‘surd’
Root = radix (Latin). Symbol for Radix: R, r. Evolved to √.
To be read as a follow-up to the article ‘Makers of Mathematics’ by John Courlander. pp62, 63 of this publication.

Neil Hallinan, Dublin Branch
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SOLUTION TO A GEOMETRICAL PROBLEM
A
Since |CH| = |HD| and |CH| = |HE|

 |HE| = |HD|
and Triangle DHE is isosceles.
40 + x + 40 + x + 40 = 180

20o

 x = 30o.
Also, since

| DCF | 120o and|CDF | 30o

| CFD | 30o.

D
xo
40o

10
40

E

40o+xo

50o

o

o

20o

60o

H
80
30

o

40o

o

50o

20o

B

100o

30o

C

Some construction lines have been drawn:
1)
CH is drawn to make angle BCH = 20o.
2)
Join EH.
3)
At each stage isosceles triangles are identified.
Adapted from http://agutie.homestead.com/files/LangleyProblem.html
Neil Hallinan, Dublin Branch.

F
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TOP SCORES IN THE IRISH JUNIOR MATHEMATICS COMPETITION, 2011
Place

Name

Surname

School

Contact

1
2

Jason
Jeffrey

Lau
Duffy

Old Bawn CS
Gonzaga College

Ursula Mc Cabe
Paul Kieran

131 Dublin
128 Dublin

3
4
5
6
7
8

James
Paul
Rachel
Daniel
Dylan
Jack

Mann
Simosa
Mc Laughlin
Ferreira
Clarke
Cleary

St Joseph's College, The Bish

St Andrew's College
Carndonagh CS
Castleknock CC
St Colmcille's CS
CBS, Thurles

PJ Folan
Paula Caden
Máire Matthews
Anne Kenny
Iseult Cleere
Robert Chaney

125
125
123
122
117
116

9
10
11

Orla
Acacia
Oki

Keaveney
O'Mahoney
Kayomoto

Castletroy College, Limerick
St Angela's College
Mount Temple

Helen Ryan
Linda Hickey
Cara Herbert

114 Cork
113 Cork
107 Dublin

12
13

Aneesa
Cian

Mangulam
Horgan

Dominican College
CBC, Cork

Bernie O'Callaghan
Ann Barry Murphy

107 Galway
104 Cork

14
15
16
17
18
19
20
21
22
23
24

Aoibhin Quinn
Jarlath Mc Donnell
Stephen Coyle
Emma
Richardson
Michael Moran
Turlough Hannon
Vicky
Chen
Robbie Daly
Mark
Carmody
Joe
O'Boyle
Killian
Dunne

St Raphael's, Loughrea
Gonzaga College
St. Columba's, Stranorlar
Mount Mercy College
Heywood CS, Laois
Gonzaga College
Holy Faith, Clontarf
CBC, Cork
Castletroy College, Limerick
Castleknock College
Belvedere College

Martina Cunningham
Paul Kieran
Rita Cunningham
Siobhán Riordan
Mary Kelly
Paul Kieran
Miriam Kearney
Ann Barry Murphy
Helen Ryan
Jim Mc Elroy
Sheron Sweeney

103
103
101
101
101
101
100
100
100
100
100

25
26

Jack
Ella

Mc Hale
Barrett

Patrician College, Newbridge
Heywood CS, Laois

Sharon Mitchell
Mary Kelly

99 Tullamore
99 Tullamore

27

Emer

Nelson

Castletroy College, Limerick

Helen Ryan

99 Cork

28

Megumi
Fiona
Parbrook

Carrigaline CS

Anne Marie O'Mahony

99 Cork

29
30
31

Michael Murphy
Merlin
Roche
Daniel
Ryan

St Joseph's College, The Bish
St Conleth's College
Presentation, Athenry

PJ Folan
Angelina Hopkins
Marie Killilea

98 Galway
98 Dublin
98 Galway

32
33
34

Paul
James
Laura

Meehan
Watson
Fitzpatrick

Beech Hill College, Monaghan
Castleknock College
St. Leo's , Carlow

Barbara Gleeson
Jim Mc Elroy
Mary Mc Hugh

98 Monaghan
97 Dublin
96 Tullamore

35
36
37
38
39
40

Rebecca
Conor
Darren
Eoin
Alba
Brian

Forde
Powell
Jackson
O'Sullivan
Foy

Seamount College, Kinvara
Douglas CS
Castleknock College
Hamilton HS, Bandon
Seamount College, Kinvara
St. Columba's, Stranorlar

Mary Reynolds
Ciarán Ó Conaill
Jim Mc Elroy
Eoghan O'Leary
Mary Reynolds
Rita Cunningham

95
95
95
94
94
94

41
42
43

Alan
Robert
Luke

Gaul
Locke
Fox

St Macdara's CC
Ashton, Cork
Birr CS

Catherine Matthews
Carmel Murphy
Paula Mangan

94 Dublin
93 Cork
93 Tullamore

Kollenbrander

Mark Venue

Galway
Dublin
Donegal
Dublin
Dublin
Clonmel

Galway
Dublin
Donegal
Cork
Tullamore
Dublin
Dublin
Cork
Cork
Dublin
Dublin

Galway
Cork
Dublin
Cork
Galway
Donegal

44

Marie

Wallace

Coachford College

Edward Williamson

93 Cork

45

Paul

Connolly

Mouthrath Cs

Marie Moran

93 Tullamore

46

Pauric

Neely

St Eunan's College

James Finnegan

93 Donegal
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Comórtas Sóisearach Matamaitice Éireann 2012
(Irish Junior Mathematics Competition 2012)
This competition is organised by the Irish Mathematics Teachers Association (I.M.T.A.)
Eligibility
Format

First Year Students 2011/12

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 7th, 2012

Final

Time : 40 minutes

May 2012

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 2011 (Due to later date of this publication please check re late entries. Ed.)
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 2012
Name of Teacher:___________________________________________________
School:__________________________________________________________
School address_____________________________________________________
Phone number________________(Home)__________________________(School)
School Fax number_____________________ email address___________________

Approximate number of students participating_______________________________

Page 68

IMTA Newsletter 111, 2011

READING MATERIAL
Included are a selection of books on Mathematical puzzles, Brain Teasers and Logic, which, I
hope, may be of interest to IMTA members. They came to me through various sources, secondhand bookshops, Charity shops, carboot sales and an internet site, AbeBooks, which specialises
in second-hand/out of print books.
Happy hunting!
Mícheál D. Ó Muimhneacháin

1)
Ingenious Mathematical Problems and Methods, L.A. Graham, Dover Publications, New
York, 1959.
2)
Mathematical Puzzles, for beginners & enthusiasts, Geoffrey Mott-Smith, Dover
Publications, New York, 1946.
3)

Mathematical Puzzles and Diversions, Martin Gardner, Pelican, 1959

4)

Mathematical Carrnival, Martin Gardner, Vintage Books, 1977.

5)

Mathematics, Magic and Mystery, Martin Gardner, Dover Publications, New York, 1956.

6)
Entertaining Mathematical Teasers and How to Solve Them, J.A.H. Hunter, Dover
Publications, New York, 1983.
7)

Maths Is Fun, Joseph Degrazia, Four Square edition, 1965.

8)
Problems for Mathematicians Young and Old, Paul R. Halmos, Mathematical Association
of America, 1991.
9)

Puzzles in Math and Logic, Aaron J. Friedland, Dover Publications, 1971.

10)
Mathematical Puzzles of Sam Loyd, Edited and selected by Martin Gardner, Dover
Publications, 1959.
11)
More Mathematical Puzzles of Sam Loyd, Edited and selected by Martin Gardner, Dover
Publications, 1960.
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Leaving Certificate Examination 2011

Mathematics (Project Maths)
Paper 1

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.
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Leaving Certificate Examination 2011

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.
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