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Editorial

Welcome to the Autumn 2008 edition of the IMTA
Newsletter. Students and teachers are back at
school, the Olympics are over, Maths Week is on its
way and summer is coming (even if it will be 2009)!

This edition of Newsletter is full of fun and fundamental mathematics—from Des MacHale’s jokes to
Brendan Kearney’s analysis of the Remainder
Theorem; full of innovation and exploration—from
Michael J.N. Delargey’s datalogging to Brendan
O’Sullivan’s presentation of ’Day of the Week’
calculations; full of application and explanation—
from Michael O’Loughlin’s Matrix Multiplication
to Timothy Hanley’s exposé of ISBN Check-digits;
it is full of active and interactive mathematics from
Neil Hallinan’s mathematical analysis of a race by
Sonia O’Sullivan to his sample of GeoGebra in use;
as well as exam questions past and present—from
questions set in the 1880’s to solutions for Higher
Leaving Certificate 2008. And more...just to give a
seasonal touch Michael O’Loughlin would like you
to join in the sing-along to his 12 Days of Christmas—providing that you can also do the calculations! Happy Christmas! And more … but you can
find them for yourself...
As you can see there is room for great variety and
excitement in mathematics with no better place to
sample it than in your own Newsletter. Enjoy it to
the full and, of course, if you wish, you may add to
your enjoyment by seeing your name in print in a
future edition.
This time of year also sees us past the eye-catching
headline-time of Leaving Cert publication day (13th
August last). The headlines which sell newspapers
are not particularly designed to further the cause of
learners of mathematics. In outdated language they
speak of failures rather than achievement. Even the
more reliable newspapers seem not to realise that
the words ‘honours’, ‘pass’ and ‘fail’ were eliminated from the examination lexicon many years ago
on sound educational principles.
The willingness of students to attempt for achievement in mathematics and their willingness to push
themselves to levels even higher than may have
been recommended by teachers is often dismissed
too easily. Their success lies in their attitude as
much as in their grade—no matter what the grade.
So, well done to the students of Leaving Certificate
2008!

In this context perhaps the words ‘rewarding/
unrewarding grade’ could be introduced. What is
‘rewarding’ varies with each individual—some
may feel insufficiently rewarded by even grades
B or C; others may feel at ease with any achievement grade, especially ones which do not preclude them from further education.
Congratulations, too, to the winners of Team
Math Competition. They were from Newbridge
College, and the competition was held in Cork.
We look forward to the developments of Project
Maths and how it evolves in the 24 chosen
schools.
All contributions are welcome.
Send by e-mail to : hallinann@gmail.com
or to
St. Mary’s, Holy Faith, Glasnevin, Dublin 11.
Neil Hallinan

Branches : Contacts

Cork (Sec.): Brendan O’Sullivan,
bos4@esatclear.ie
Donegal (Sec.): Joe English,
josephenglish@slss.ie
Dublin (Sec.): Barbara Grace,
barbaragrace@eircom.net
Galway (Tr.): Mary McMullin,
mcmullin.mary@googlemail.com
Kerry (Tr.): John O’Flaherty,
flahjohn@eircom.net
Limerick (Chair): Gary Ryan,
theboyryan@hotmail.com
Mayo (Sec.): Lauranne Kelly,
lakelly@stgeraldscollege.com
Midlands (Sec.): Teresa Cushen,
bandtcushen@eircom.net
Tipperary (Chair): Donal Coughlan,
donal.coughlan@esatclear.ie
Wexford (Chair): Sheila O’Connor, Colaiste Bride,
Enniscorthy
Michael Brennan is still available for contact at
mbrennan@wit.ie although the Waterford Branch has
no elected officers.

The views expressed in this Newsletter are those of the
individual authors and do not necessarily reflect the
position of the IMTA. While every care has been taken to
ensure that the information in this publication is up-to-date
and correct no responsibility will be taken by the IMTA for
any errors that might occur.

IMTA Newsletter 108, 2008

Page 3

Maths Is A Funny Subject
Fr. Ingram Memorial Lecture – 23 November 2007
delivered by Dr. Des MacHale, University College Cork
The Fr. Ingram Memorial Lecture was delivered by Prof. Des MacHale at the IMTA AGM on 23
November 2007. The nature of the subject matter and the delivery method used were charmingly
compatible – much of the talk contained jokes delivered in Des’s inimitable style. Of course, for
proper appreciation of the jokes one had to be there, for jokes depend very much on “the way I
tell ‘em” as Frank Carson’s catch-phrase has it—and Des told them brilliantly, interweaving
each joke with his genuine philosophy of what it means to be a mathematician and a teacher of
mathematics. However, I hope that this report captures a little of the flavour of what Des had to
say that evening. Enjoy! - Neil Hallinan.

The Uniqueness of Maths
Initially mathematics can be thought of as the only subject which has remained unchanged over
millennia. Subjects such as physics, chemistry, and astronomy are periodically subject to review
and change. Economics changes. Even religion changes. Mathematics never changes and never
will. As such it is unique among all human endeavours. Funny that!

Commutativity – Two sides of a Story
The title of the talk ‘Maths is a funny subject’ immediately lends to the first mathematical reference point: Is the subject-matter commutative or non-commutative? Are we talking about ‘the
humour of maths’ or ‘the maths of humour’? In fact, both. And they are not the same. There is
humour in maths and in its teaching. Humour lends itself to very effective pedagogy. On the
other hand, mathematical analysis can be applied to humour itself. What are the constituent parts
of jokes? What makes a ‘good’ joke?

Sources of Mathematical Humour in Books
But first let us examine what are the sources of humour in maths? There are many books published which deal with humour in maths or involve maths humorously. For instance, Alice in
Wonderland involves many mathematical concepts – initially it deals with ‘transformations’ as
Alice undergoes many changes of size on her way into Wonderland.
However, there may be some cultural bias in humour as the published joke-books of some other
cultures just don’t seem funny to us. (Or at least not to Des!)
Riddles can also be a good introduction to maths.
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Sources of Mathematical Humour – The Humour of Errors
One of the best sources of mathematical humour, of course, is the series of unintended errors
made by learners of mathematics.
For instance: simplify

.

Faced with such a problem a student may recall a ‘cancellation method’ without full understanding of such a method and proceed to ‘cancel’ the ‘6’s’. The result being:
.
A teacher or examiner, seeing this result may say ‘Well done!’ (Please check that we have the
correct answer here.)
But what does the teacher say if they see:

In algebra we may see:

?

(correct). But think again:

?

Here we see the ‘two minuses give plus’, and the cancellation of x’s and y’s’!
The most extreme example of this sort may be :

.

Inventive students have been known to interpret the energy equation
manner:
represents Energy;
represents Plank’s Constant;
of the plank!

in the following
represents the length

Fortuitous Mistakes
Mistakes can be instructive if used wisely. Take, for example, the result:
Could this ever be true? A suitable pause ensues… before the denouement...
Now try:
complex numbers.]
Similarly, is
Solution: Yes. But only when

, where

.

.

[This identity is true only in

ever?
.

Finding Insights – the Value of Teachers
Such humorous examples lead us to appreciate the value of good teaching. The quality of inspiration which is attached to good teaching can bring maths from being merely a study of the
‘mechanics of maths’ to an appreciation of the ‘insights of maths’. It may well be said that the
future of maths is in the hands of its teachers.
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‘Cuts’ or ‘agusíns’ are the by-word of inspired teaching. A problem may be solved quickly or
easily. But for deeper insight the question may be posed to the student: Can you do the same
problem in a number of different ways?
For instance: Given 3 point on the coordinated plane. To prove that the three points are collinear
may be straightforward. But now the challenge: Prove that the 3 points are collinear using ten different methods!
Hint: Facts about the intersection of straight lines and parabolas may be required for one of these
proofs.

Maths in Unusual Circumstances
In a funny way, maths can crop up in the most unusual situations. Eamon deValera was a maths
teacher before he became a politician. When he was Taoiseach he used his skill with Venn diagrams to push through legislation. The logic of his arguments could not be challenged by others
at the Cabinet table!
Well-known politicians in the United Kingdom are well-versed mathematicians as is a wellknown Irish Rugby coach.
There is a joke about three tourists (from England, United States and Ireland) who were about to
be eaten by a cannibal. They are given a quiz to gain their freedom: Name a famous city known
to the cannibal.
‘London,’ replies the first – ‘Never heard of it!’ says the cannibal.
‘New York,’ ventures the second – ‘Never heard of it!’ says the cannibal again.
‘Cork,’ says the Irishman
‘Oh yes!’ says the cannibal. ‘My maths Ph.D. is from there. You may go free!’
Or, did you hear the one about the two professors who sat in a restaurant and debated whether the
education system was successful or not?
‘I bet that the first person you meet and ask a reasonably advanced mathematical question (done
at secondary school) will not know the answer,’ says the first professor.
‘And I will bet you €50 that they will,’ replies the second.
They agree on the question: Find
.
Then they continue talking and eating and shortly the first professor has to leave the table to go to
the toilet.
While he is away the waitress comes to the table and the second professor decides to tip her off
on the question which she is likely to get as soon as the first professor returns. He says to her,
‘When my friend returns, whatever he asks you, you are to reply “Ex cubed over three”. She
looks puzzled but he gets her to repeat it slowly a couple of times.
As soon as the first professor returns he sees the waitress and says, ‘May I ask you a question
which I do not expect you can answer but if you would humour me?’
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‘You may,’ she says.
‘What is the integral of ex squared dee ex?’ he asks.
‘Ex cubed over three,’ she replies.
‘Oh well done!’ says the second professor, ‘I think I can claim my bet.’
Overhearing this, the waitress who is turning away, turns back and adds ‘plus an arbitrary constant, if you wish for the correct answer!’

Another Mathematical Joke
Not all mathematicians are like this. It has been said that there are three kinds of mathematicians
– those who can count and those who can’t. Or indeed, 10 kinds – those who can count in binary
and those who can’t.

The Mathematics of Humour
Humour may be analysed. The first analysis of humour identifies the triad structure of many
jokes. This may be best illustrated in the traditional ‘Englishman, Irishman and Scotsman’ jokes.
The parts involving the Englishman and the Scotsman are used to set up the ‘direction’ of the
joke. Continuation in this direction leads us to the ‘expected’ part of the Irishman. However, the
punch of the joke occurs as the direction taken by the Irishman’s part deviates from the expected
one. The deviation may be on one side or the other of the expected one. This situation may be
illustrated by a vector diagram.

Irishman
(High)
Expected action
of Irishman

Scotsman

Englishman
Irishman
(Low)

Other jokes contain a double punch-line. A story is told about monks who were required to listen
to readings at lunch-time. Over time they had resorted to reading books of jokes. They had a favourite book where each joke was numbered in sequence. The monks had become so familiar
with the jokes that a reader merely had to call out a number and the audience would laugh at the
joke it referred to.
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A novice was asked to read one day and hesitatingly called out a number - ‘150’.
There was no laugh from the dining monks.
‘What happened?’ he asked the abbot.
‘It was badly told,’ replied the abbot, ‘Try again.’
‘316,’ called out the novice. A titter ran around the room.
Encouraged by this he tried again. ‘288,’ he said.
This time there was a sharp intake of breath from the audience and the abbot went ‘Tut, tut.’
‘Why is that?’ asked the novice. ‘What’s happened?’
‘Oh that was two gross!’ replied the abbot.
At conferences on humour such analysis is known to lead to examples not only of jokes but also
of jokes about jokes – metahumour as it may be called. However, it is reported that there is a
theorem which states and proves that there are no jokes about jokes about jokes! (Could this extraordinary theorem be considered funny? )

An easy way to demolish a ‘Proof’
Often proof is used in maths in very advanced situations. But a proof which demolishes all arguments can be a very simple one – the counter-example. For instance the following scenario took
place in a Primary School class. The visiting professor (Des, himself, as he recounted) decided to
impress the pupils of Third Class with his ability to do anything he liked with maths.
‘I’ll prove to you,’ he said, ‘that Multiplication and Addition are the same.
2 times 2 = 4, and 2 + 2 = 4.’ He led them on. A slight doubt showed on some faces.
‘1 times 2 times 3 = 6, and 1 + 2 + 3 = 6,’ he continued.
Puzzlement grew. Could the professor possibly destroy the distinction between Multiplication
and Addition and prove that their learning had been wasted effort?
Suddenly one boy chirped up, ‘But 2 times 3 is not the same as 2 + 3!’
‘Precisely,’ replied the professor. ‘With one sentence you have destroyed my proof. You are a
real mathematician!’

Spoof Proof
Some proofs are obvious spoofs but sometimes the false step may not be easily seen. For instance, using proof by induction, prove that all men are bald.
P(n): A man with n hairs is bald.
P(0): A man with 0 hairs is bald. P(0) is true.
P(1): A man with only 1 hair is really quite bald. P(1) is true. i.e., the addition of one hair has not
affected his status of baldness. (The more follicly challenged members of the audience quietly accepted this point from Des!)
Assume P(k) is true: A man with k hairs is bald.
Since adding 1 hair will not affect his appearance of baldness then a man with k+1 hairs is bald.
Thus P(k) true implies P(k+1) is true.
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Therefore P(n) is true for all integers n.
Therefore all men are bald.

Just Joking
Here is a number joke which involves the stereotype of blondes.
Two blondes are debating their ability with maths. One blonde says ‘I’ll ask you some questions.
How much is 25 + 7?’
’30,’ replies the other.
‘Wrong,’ says the first, ‘I’ll ask you another. How much is 6 + 7?’
’12,’ is the reply.
‘Wrong again. I’ll ask you another. How much is 1 + 1?’
‘2,’ replies the second blonde.
‘Oh dear,’ says the first, ‘I’ll ask you another…’
And now for the second punch-line: Which of the blondes is male and which female?

Transcendence – the effects of humour and mathematics
Proofs of existence and non-existence come easily to mathematicians. Of course they are wellbased on the relevant assumptions and axioms. Mathematicians believe in the importance and
usefulness of systems of assumptions and axioms and as such seem to have an ability to grasp
concepts of infinity that are beyond others. Indeed it has been said that mathematicians are more
likely than physicists to believe in an after-life. It makes sense to them.
In such a way it is true that humour can lead us to mathematics, philosophy and religion.

Conclusion
The value of teachers of mathematics who bring humour to their work can never be overestimated. It is through these methods that young people are enthused and encouraged to carry
on with their interests in learning mathematics and carrying mathematics into the future.

Report by Neil Hallinan
Image from http://www.sixthform.info/maths/ .
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Potential uses of Datalogging
in Mathematics Teaching
Introduction
The revised Junior Certificate Mathematics syllabus (Department of Education and Science,
2000) was introduced into second-level schools in September 2000. The accompanying Junior
Certificate Mathematics Guidelines for Teachers (NCCA, 2002) emphasise a more progressive
approach to the teaching of mathematics. They promote the use of active learning methodologies
and the development of conceptual development through teaching for understanding. The
literature on teaching and learning mathematics advises that there is a wide range of active
learning methodologies that mathematics teachers can employ to achieve increased conceptual
understanding. The guidelines outline the rationale for employing active learning methodologies
in the teaching of mathematics. They acknowledge that the range of skills and learning outcomes
expected of students are unlikely to be retained if teaching methodology is solely modelled on the
traditional model of ‘exposition, examples and exercise’ (NCCA, 2002, pg. 25). The guidelines
suggest a range of active learning methodologies such as:
•

‘Hands-on’ activities with concrete materials

•

Project work

• Use of Information and Communications Technology, in particular multimedia
(NCCA, 2002 pg. 26)
Reference to the role of ICT in teaching mathematics is also made and the guidelines (pg. 84 –
86) summarise the manner in which software such as dynamic geometry software, computer
algebra software, spreadsheets, and word processing, as well as calculators can aid the teaching
and learning of mathematics.

Data-logging and Mathematics Teaching
Another ICT that may be used in mathematics teaching is data-capture devices and data logging.
Datalogging is the use of sensors, software and PCs to measure and record real-time data such as
temperature, distance and pressure. Its use in the teaching of the sciences is widespread.
The literature suggests that pupils’ graphical abilities improve when datalogging is used. For
example, Mokros & Tinker (1987) have shown that pupils’ interpretations of graphs significantly
improved when datalogging was used as part of the instructional process. This is agreed by
McFarlane et al. (1995) whose research shows that pupils’ understanding of line graphs is also
significantly improved when data is collected and immediately represented as a graph. Graphs are
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of course important in mathematics and so it is important that students can understand and use
them appropriately. As teachers we should not assume that our students would simply learn
intuitively how to interpret graphs. For example, Figure 1 represents a distance – time graph. The
Concepts in Secondary Mathematics and Science Study (Hart, 1981) found that most students
surveyed, interpreted distance – time graphs as if they represented a journey i.e. uphill, then flat
etc…

D

T
Figure 1. Distance – Time Graph
The use of datalogging in mathematics’ teaching is mentioned in the literature. For example
Oldknow and Taylor (2000) briefly discuss motion detectors and sensors. They give the example
of estate agents using devices similar to motion detectors to measure the dimensions of rooms in
houses. Oldknow and Taylor’s (1998) report Data-capture and Modelling in Mathematics and
Science gives an account of piloting this technology in second-level schools in the UK. The aim
of the project was to evaluate the potential of relatively low-cost technology to help improve the
use of ICT in mathematics, science and other curricula. They report positive experiences in using
the technology.
Oldknow and Taylor (2000) remind the reader that the wide range of sensors available is mainly
for scientific experiments. The challenge for mathematics teachers wishing to use datalogging in
their classrooms is to use it without getting ‘bogged down’ in science. It must be appreciated that
a substantial number of second level mathematics teachers are not from a science background.
Datalogging enables the generation of real life examples of many mathematical phenomenons
such as graphs of quadratic functions and periodic functions. For example, Figure 2 is a graph
generated in real-time by a rising and falling ball. The trace was recorded using a motion sensor
which will be discussed later in this article. By generating this graph in real-time, students can
see that this type of motion, i.e. a vertical rising/falling body, can be represented and described
mathematically by a quadratic function. The study of quadratics leaves the artificial environment
of the textbook. Datalogging enables the mathematics teacher to use and generate authentic, non
–textbook based examples of important mathematical concepts.
The use of real-life materials fits very well with the philosophy of the Realistic Mathematics

IMTA Newsletter 108, 2008

Page 11

Figure 2: A rising/falling ball – a quadratic function
Movement (RME) which is one of the dominant paradigms of mathematics curriculum development over the last few decades. It stresses the importance of real-world contexts as both a source
of learning and site in which mathematical ideas can be applied. Goffree (1993, pg. 89) writes
that in RME “…reality does not only serve as an application area but also as the source of
learning.”
Data-loggers provide a simple means of getting real data, gathered first hand, for analysis in
mathematics classes. The experiments associated with datalogging activities provide an opportunity for mathematics teachers to achieve Objectives D, (application), E, (analysis) and I
(appreciation) of the Revised Junior Certificate Syllabus1 in a novel and ICT embedded manner.
Schools have purchased datalogging systems for their science departments under a grant which
was issued for this purpose by the Department of Education and Science in 2000. Research by
Kennedy and Finn (2000) suggests that the Pasco2 system of datalogging is very suitable for use
in schools. The graphics and displays associated with the Pasco system are very attractive unlike
a graphics calculator based datalogging system. It is user friendly and relatively easy to use.
Considering that a lot of mathematics teachers in schools are not from a scientific background
this is important. In addition, the Pasco Data Studio software also has graph drawing capabilities
and this maybe used as a tool in mathematics class to illustrate the shapes of various functions,
and to solve equations graphically, thereby providing another use for the materials already
available in schools.
1These
2See

objectives are explained in the Guidelines for Teachers, pg. 9
www.pasco.com for further details.
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A Datalogging example using a Motion Sensor

Motion Sensor

USB Adaptor

Laptop

Figure 3: Setup for using a Motion Sensor
One example of a probe which maybe used in class is a motion sensor. The apparatus is arranged
as shown in Figure 3. The sensor works not unlike a bat, emitting ultrasound which rebounds of
objects. A graphical output such as that in Figure 4 is produced. This is a distance – time graph.
By interpreting this graph and observing it being generated in real-time, students should
appreciate that it represents an object’s position from the sensor at a given time. E.g. initially the
sensor is 1.96 m from the wall, after 8 seconds, it is 0.94m. The sensor was moved towards the
wall.

Figure 4: A distance – time graph produced using a motion sensor.
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Oldknow and Taylor (1998) found the motion sensor to be the most effective vehicle for
achieving the aims of their project. It was very popular with both students and teachers for
generating graphs. This author would concur with those findings. A wide range of activities may
be carried out with this probe; these include:
1.
2.
3.
4.

Measuring Distances – ceiling, wall, height, thickness
Area and Volume of Room
Distance/Time Graph and appreciation/interpretation of its shape
Rising and falling ball to generate a quadratic curve.

A Second Example – Graph plotting using Data Studio

Figure 5: Trigonometric functions plotted using Data Studio
The Pasco Data Studio software has graph drawing capabilities and this maybe used as an in class
tool to illustrate the shape of various functions and to solve equations graphically. Figure 5 is a
plot of the trigonometric functions y = 2CosX and y = 2 + SinX. One potential use of the graph is
to solve 2CosX = 2 + SinX graphically. By moving the pointer over the graph it displays the
(x, y) coordinates at that point. So one of the solutions to the equation is x = −0.992. Discussions
in relation to period, range and the effect of adding to or changing coefficients of trigonometric
functions can be facilitated using Data Studio. This software is not just limited to trigonometric
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functions. Functions such as y = ex and y =lnx can also be plotted, in addition to polynomial
functions. The package may be used to give students a graphical insight into the behaviour of the
common functions encountered by them on the mathematics curriculum.

Conclusion:
Most schools have at this stage invested in datalogging equipment. This equipment is probably
residing in some science laboratory. The mathematics teachers’ guidelines (NCCA, 2002 pg. 26)
suggest visits to the science laboratory as an active learning methodology. The laboratory is not
needed for the activities suggested here. However the use of dataloggers and sensors by mathematics teachers facilitates cooperation between science teachers and mathematics teachers as
common equipment will be used in both disciplines, thereby allowing pupils to see linkages
between the two subjects. This is similar to the aims of Oldknow and Taylor’s (1998) study
which wished to improve the continuity of experience of pupils between subjects and to improve
cooperation between the different subject teachers.
Datalogging for the mathematics teacher should be viewed as just another tool in the ICT toolbox
which contains resources such as the Geometer Sketchpad, spreadsheets, and the Web. It
provides our students with another ICT experience and hopefully persuades them that mathematics does exist outside of the textbook.
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WEBSITES TO TRY OUT
http://www.mathsisfun.com/algebra/add-subtract-balance.html
Using a balance to solve an algebra equation
http://www.mathsisfun.com/algebra/expanding.html
Expansion in algebra with ‘moving pencil’
http://www.mathsisfun.com/geometry/symmetry-artist.html
Symmetry artistry
http://www.coventry.ac.uk/ec/evlm/
European Virtual Laboratory of Mathematics
http://www.ul.ie/cemtl/links.htm
Regional Centre for Excellence in Mathematics Teaching and Learning—UL
http://www.ul.ie/cemtl/applets.htm
CAMET Java applets : GeoGebra—Numerous areas of application
[Centre for Advancement of Mathematical Education in Technology—UL]

Page 16

IMTA Newsletter 108, 2008

Comórtas Sóisearach Matamaitice Éireann 2009
(Irish Junior Mathematics Competition 2009)
This competition is organised by the Irish Mathematics Teachers Association (I.M.T.A.)
Eligibility
Format

First Year Students 2008/09

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 11th, 2009

Final

Time : 40 minutes

May 2009

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

€30 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 December 11th 2008
Applications received after this date may not be accepted.
Applications should be sent to:
Michael D. Moynihan (Mícheál D. Ó Muimhneacháin)
Coláiste an Spioraid Naoimh,
Bishopstown,
Cork.
Phone : 087-2860666 / 021- 4870362 (Evenings)
email mmoynihan@eircom.net
Fax

:

021 - 4543625

_______________________________________________________________
Registration Form 2008
Name of Teacher:___________________________________________________
School:__________________________________________________________
School address_____________________________________________________
Phone number________________(Home)__________________________(School)
School Fax number_____________________ email address___________________
Approximate number of students participating_______________________________
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A Mathematical Excavation
The following is a very nice piece of mathematics that could be used with a Transition year class.
It also contains added enticement for students who are interested in history or literature.
Lewis Carroll published the article below in a magazine entitled ‘Nature’. Upon first reading, its
language is quite archaic but with a little bit of work, a highly useful piece of mathematics can be
found within it.
March 31, 1887 Nature Pg. 517
TO FIND THE DAY OF THE WEEK FOR ANY GIVEN DATE
Having hit upon the following method of mentally computing the day of the week for any
given date, I send it you in the hope that it may interest some of your readers. I am not a
rapid computer myself, and as I find my average time for doing any such question is about
20 seconds, I have little doubt that rapid computer would not need 15.
Take the given date in 4 portions, viz. the number of centuries, the number of years
over, the month, the day of the month.
Compute the following 4 items, adding each, when found, to total of the previous
items. When an item or total exceeds 7, divide by 7, and keep the remainder only.
The Century-Item – For Old Style (which ended September 2, 1752) subtract from
18. For New Style (which began September 14) divide by 4, take overplus from 3, multiply
remainder by 2.
The Year-Item – If it begins or ends with a vowel subtract the number, denoting its
place in the year, from 10. This, plus its number of days, gives the item for the following
month. The item for January is ‘0’; for February or March (the 3rd month), ‘3’; for December
(the 12th month), ’12.’
The Day-Item is the day of the month. The total, thus reached, must be corrected, by
deducting January or February in a Leap Year: remembering that every year, divisible by 4,
is a Leap Year, excepting only the century years, in New Style, when the number of centuries is not so divisible (e.g. 1800). The final result gives the day of the week, ‘0’ meaning
Sunday, ‘1’ Monday, and so on.
EXAMPLES
1783, September 18
17 divided by 4, leaves ‘1’ over; 1 from 3 gives ‘2’; twice 2 is ‘4’.
83 is 6 dozen and 11, giving 17: plus 2 gives 19 i.e. (dividing by 7) ‘5’. Total 9, i.e. ‘2’. The
item for August is ‘8 from 10’ i.e. ‘2’; so for September, it is ‘2 plus 3’, i.e. ‘5’ Total 7, i.e.
‘0’ which goes out.
18 gives ‘4’. Answer, ‘Thursday’
1676, February 23
16 from 18 gives ‘2’.
76 is 6 dozen and 4, giving 10; plus 1 gives 11; i.e. ‘4’.
The item for February is ‘3’. Total 9, i.e. ‘2’.
23 gives ‘2’. Total ‘4’.
Correction for Leap Year gives ‘3’ Answer, ‘Wednesday’
LEWIS CARROLL
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Having looked at the article for some time, it is likely that most will get lost along the
way. A real case of not being able to see the wood because of all the trees! With a bit of excavating, it is not long before we can derive an adequate appreciation of what Carroll describes.
We will begin by considering the date 24th June 2009. If this date were part of the article,
it would be written as 2009, June 24. Carroll breaks the date into four items, namely Century,
Year, Month and Day of the month.
Century
20

Year

Month

Day of the month

09

June

24

The Century Item
You will note that there are two styles discussed here, as we are trying to promote mathematics that students view as useful, we will concentrate on the new style only.
Centuries

1700

1800

1900

2000

Overplus (r)

1

2

3

0

3-r

2

1

0

3

4

2

0

6

Carroll’s overplus is what we more commonly refer to as the remainder, it is denoted with the
term r. For our purposes, the final line in the table is the century item. He has numbered the days
as Sunday to Saturday, from 0 to 6. Put more literally: Sunday = 0, Monday = 1, Tuesday = 2, …
Saturday = 6. When working with an example, for instance 1800 the item is 2. This is the key to
the thinking behind this algorithm, each item is computed separately and then totaled.
The Year Item
On a calendar, the 2nd, 9th, 16th and 23rd of a month, all occur on the same day. This can be
illustrated by looking at any date ≥ 8 . Take 16, for example, divide it by 7 and take the remainder. For 16, the remainder is 2. From this, we can say that day 16 is the same as day 2. As you
can see, you have now created a nice path into congruency and the notion of the modulus, something you can spend some time exploring the notion after working on Carroll’s article.
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1709

1816

1960

2069

dozens

0

1

5

5

Overplus (r)

9

4

0

9

Fours in r

2

1

0

2

Total of prev. 3 11= 4
rows

6

5

16=2

Year Item

6

5

2

year by 12

4

The Month Item
This concentrates on the number of days in each month. If the first of the month falls on
say Tuesday i.e. day 2, the first of the following month falls on:
For a thirty one day month, 31 = r of 3 = +3 so day 5 which is Friday
7
For a thirty day month, 30 = r of 2 = +2 so day 4 which is Thursday
7
For February, which has only twenty-eight days, 28 = r of 0 = the same day so Tuesday again!
7
Looking at the computation in Carroll’s article:
Month Number

Month item

Days ‘r’

Month item

April

4

10-4 = 6

30 =2
7

May
=6+2=8=1

June

6

10-6 = 4

30 =2
7

July
=4+2=6

August

8

10-8 = 2

31 =3
7

September
=2+3=5

October

10

10-10 = 0

31 =3
7

November
=0+3=3

Running through it for the twelve months of the year. You should find the month item to be {0, 3,
3, 6, 1, 4, 6, 2, 5, 0, 3, 5} for Jan – Dec respectively.
The Day Item
Breathing a sigh of relief, you will be happy to know that there is no major computation
with this item. It is added to the total and this gives the day of the date from Carroll’s list. Thus, if
you get 1, the day of the date is Monday!
After all that!
For a quick run through of the date 24th June 2009, we break it up into century 20 year 09
month 6 and day 24. The Century item is 6, the year item is 4, the month item is 6, while the day

Page 20

IMTA Newsletter 108, 2008

gives an item of 3. The ‘grand total’ is 6+4+4+3 = 17 which reduces to 3. Thus the 24th June 2009
is a Wednesday. Carroll would approach it in two parts. He would take Century, year and month
together, getting 6+4+4= 14 = 0. With the date as the 24th, it reduces to 3. Thus taking the two
parts together, he would have 0+3 = 3, again a Wednesday!
Naturally, you can sidestep the article that I have reproduced and present it as a convenient magical trick that you have stumbled upon. Once you have gotten the students’ interest with
this mysterious exhibition, you can concentrate on the mathematics behind it.
Further reading:
Darwood N., (2005, October), To find the day of the week for any given date, Sigma, p.39
Brendan O’Sullivan
Cork

SNIPPETS
Language of Translation: When referring to

, say ’Translation a towards b’ .

FOIL them: When expanding (a + b)(c + d) multiply as follows:
Firsts:
+ac
Outers:
+ad
Inners:
+bc
Lasts:
+bd
- using appropriate multiplication techniques in each case.
Result: ac + ad + bc + bd.

See it in the Movies
Richard Feynman (1918 –1988)

Infinity (1996)
http://www.world.std.com/~reinhold/math/mathmoviesletters.html#Infinity
"Mathematics is a language. It's very difficult. It's subtle. You couldn't say those things any other
way - and I can talk to dead people with it. I talk to Copernicus every day."
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CHECK THIS
Did you get your School Copy of PISA Mathematics: A Teacher’s Guide, 2007, DES?
This booklet was prepared for the Department of Education and Science by the Educational
Research Centre: Gerry Shiel, Rachel Perkins, Seán Close, Elizabeth Oldham
The results show that three thousand, eight hundred and eighty students in Ireland (in 2003, aged
15—2nd-, 3rd-, 4th-, 5th- Year mix) compared favourably against their German, Swedish,
French, … competitors.
‘A mid-table ranking in maths is simply not good enough for a country investing heavily in
science, technology and innovation.’ - Irish Times Editorial, Wednesday, August 13th, 2008
‘Ireland is close to the bottom of the international league table on education spending relative to
the country’s wealth’ - Irish Times, Wednesday, September 10, 2008 p.7
A report on the OECD publication Educations at a Glance 2008
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A Practical Application of Matrix Multiplication
A painting contractor has a contract to paint the houses at two different building developments.
Each development contains three types of house, type A, type B and type C.
Each house requires four different types of paint, type W, type X, type Y and type Z.
Table 1 shows the number of each type of house at each of the two sites while Table 2 shows the
number of litres of each type of paint required for each type of house.
Table 2

Table 1

Paint Type

House Type
Type A

Type B

Type W Type X

Type C

Type Y

Type Z

Site 1

10

20

30

Type A

10

5

6

4

Site 2

20

10

20

Type B

12

4

5

6

Type C

8

6

7

5

The contractor needs to work out how much paint of each type he will require at each site.
First he works out how much paint of type W he needs at site 1. Site 1 contains 10 type A houses
and each of these requires 10 litres of type W so he needs 10 x 10 = 100 litres. Similarly he works
out that he needs 20 x 12 = 240 litres for the type B houses and 30 x 8 = 240 litres for the type C
houses. His total for paint type W at site 1 is therefore 100 + 240 + 240 = 580 litres. He continues
to calculate like this until he has worked out all his requirements. The workings are shown in Table 3.

Type W

Table 3
Paint Type
Type X
Type Y

Type Z

Site 1

10 x 10 + 20 x 12 + 30 x 8 10 x 5 + 20 x 4 + 30 x 6 10 x 6 + 20 x 5 + 30 x 7 10 x 4 + 20 x 6 + 30 x 5
= 580
= 310
= 370
= 310

Site 2

20 x 10 + 10 x 12 + 20 x 8 20 x 5 + 10 x 4 + 20 x 6 20 x 4 + 10 x 6 + 20 x 5 20 x 6 + 10 x 5 + 20 x 7
= 480
= 260
= 240
= 310

Putting this into matrix notation we get:
10 5 6 4 
  580 310 370 310 
 10 20 30 
12 4 5 6  = 


 20 10 20  8 6 7 5   480 260 240 310 


What the contractor has been doing is matrix multiplication! Notice that the columns in table 1
and the rows in table 2 both refer to the house types and explains why the number of columns of
the first must equal the number of rows of the second matrix. Notice that the information about
house types is lost in table 3 and we end up with information about the rows of table 1 and the
columns of table 2.
Michael O’Loughlin, Navan
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MATHS WEEK
Maths Week Ireland October 10th to 18th, 2008 is the 3rd annual Maths Week. It is an all-island
celebration of mathematics. The website http://www.mathsweek.ie/index.html has all the details
of public events.
Hopefully, your school also participated through raised awareness in the classroom or some more
formal event.
Dublin: Maths in your iPod; Hamilton Walk; Win Bets in a Pub; Weather; ...
Maynooth: Juggling; Robots; Dundalk: Smarter than a Bag of Sweets?
Cork: Dr. Maths; … Tralee: Maths Quiz;… Galway: PRISM Maths Challenge (Internet);...
Waterford: OJ to Space Shuttle; Pythagoras Today; Magic of Maths; Celtic Knots; ...
Belfast: Murderous Maths; Workshops for Student Teachers; …
Limerick: Magic and the Electric Guitar;…
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A Problem of Differentiation
Sonia O’Sullivan’s Silver Sortie

Romania's Gabriela Szabo(centre) 5000m gold medallist,
silver winner Sonia O'Sullivan(r) and Gete Wami, bronze medallist(l). Photo:BBC SPORT

By the time you read this the Beijing Olympic Games 2008 will have taken place. As I write,
these Olympics are just a little in the future. Who knows what new Irish champions will emerge?
But just eight years ago, at the Sydney Olympic Games 2000, one of the most famous Irish
athletes of all time, Sonia O’Sullivan, achieved the highest honour of its time for Ireland. She
won a Silver medal in the 5000m race creating a new Irish record (14:41.02) for the event while
finishing second to Romania's Gabriella Szabo (14:40.79).
[Olympic record then: 14:59.38; Now:14:40.79.World record then: 14:20.09; now: 14:16.63. ]
I videoed the race and noticed the amazing burst of acceleration which took place over the last
lap. I thought that it would make a very interesting application of calculus.
The structure of the race is as follows: There are 400m in each lap of the stadium. The 5000m
race requires 12½ laps.
A notable feature of the tactics of that particular Olympic race was the almost uniformly ‘slow’
pace at which it was run over the first 11½ laps, ie, for 4600m. ‘Slow’ in this case was slightly
over 70 seconds per 200m lap. But on the last lap things changed dramatically. Barely 60
seconds (60.01 seconds) were required for the fastest athlete to complete the lap.
The pace quickened considerably for half the lap, ie for 200m of the last lap.
The pace quickened dramatically again over the final 200m as Sonia O’Sullivan strove to catch
up with the leaders –among them Gabriella Szabo. However, that was not to be and the drama of
the final 50m burst of speed saw Gabriella Szabo take her gold medal while Sonia O’Sullivan
achieved the best placing of an Irish woman in Olympic Track and Field history by claiming the
silver medal.
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The Mathematics of the Race
I set up a quadratic function which describes the distances run over the last lap. (Other functions
are also possible but the quadratic is best suited to the present purpose.)
In fact, I set up two quadratic functions – one which approximately describes the first half of the
last lap, ie. for 200m and another which describes the final 200m.

The First 200m of the Last Lap – a Quadratic Function for Distance
Distance Function for approximately 200m of the last lap
s(t) = 0 . 013t2 + 5. 6t +4614,

0 ≤ t ≤ 31, s(t) in metres, t in seconds

This function begins with the bell for the last lap!

Looking at Distances – some Questions and Answers
We can use the distance function to answer the following questions:
Q1. What distance had Sonia O’Sullivan travelled in the race when I started my stop-watch (the
video counter)?
Using the Distance Function with value of t=0.
s = (0.013)(0)² + 5.6(0) + 4614
s=
0
+ 0
+ 4614
s = 4614
A. Sonia had travelled a distance of 4614 m
at the 4600m mark.)

(ie. shortly after the start of the last lap which was

Q2. What distance had Sonia O’Sullivan travelled in the race when I stopped my stop-watch?
A. Using the Distance Function with the value of t=31
s = (0.013)(31)² + 5.6(31) + 4614
s = 4800.093
The distance travelled when I stopped my stop-watch was 4800.093m (Very slightly beyond the
4800m mark which is half way around the last lap)
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Q3. What distance did Sonia O’Sullivan travel while my stop-watch was on?
A. The difference between the distances is 4800.093 – 4614, which is 186.093m
(Almost 14m less than 200m. I used the stop-watch in this manner to make the distance function
easier to formulate.)

Looking at Speed – some Questions and Answers
During the last lap the athletes changed the pace at which they had been running compared to
their pace over the previous laps.
We can now look at the speeds at which Sonia O’Sullivan (and her competitors) travelled at
various points during this first half of the last lap – over the approximate 200m.
We can use differentiation to obtain the speed (velocity) function from the distance function

Speed (velocity) Function
v(t) = ds/dt = 0. 026t + 5. 6 + 0,

0 ≤ t ≤ 31, t in seconds, v in ms-1

How fast is that?

Q1. What was Sonia O’Sullivan’s speed at the start of the last lap?
A. Using the Speed Equation with the value of t = 0
v = (0.026)(0) + 5.6
v = 5.6
Her speed was 5. 6m per second (5. 6m/s or 5. 6ms-1)
(By way of comparison, this speed would allow an athlete to complete 100m in 17.8seconds.)
Q2. What was Sonia O’Sullivan’s speed half way through the last lap, ie. at the end of the section
being analysed through the distance equation given?
A. Using the Speed Function with the value of t = 31
v = (0.026)(31) + 5.6
v = 6.406
Half-way through the last lap Sonia’s speed was 6. 406ms-1
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(Again, this speed would allow an athlete to complete 100m in 15.6 seconds. World record
speeds for 100m are in the region of 9.5m/s)

Looking at Acceleration
By looking at the two different speeds, at the start of the lap and half-way round the lap, we
notice that the speed went up - the race got faster.
We have noticed, according to our mathematical function for speed, that the pace of the race has
continued to change over the first half of the last lap. Looking at a video of the race can heighten
this impression dramatically!
We are now going to measure the rate of increase in Sonia’s speed. ie. her acceleration over this
distance.
We use differentiation again to obtain the acceleration function from the speed function

Acceleration Function
a(t) = dv/dt = 0. 026,

0 ≤ t ≤ 31, t in seconds, a(t) in ms-2

This function tells us that Sonia O’Sullivan was accelerating constantly over the first half of the
last lap. The rate of acceleration was a change in speed of 0. 026 metres per second every
second. i.e. an acceleration of 0. 026ms-2. Thus, her speed increased gradually from 5.6ms-1 to
6.406ms-1 over 200m.
This mathematical exercise has demonstrated the relationship between the three functions of
Distance, Velocity and Acceleration in relation to the first half of the last lap of the 5000m race.

The Final 200m – How would it develop?
The race commentator at this stage could put the questions:
Could Sonia go any faster?
Could Sonia go past Gabriella?
Could Sonia win the race?
We will now look at the mathematics of the second half of the last lap, ie over the final 200m, by
looking at the second distance function which I set up from the video.
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It should be noted that the lap times given on the video recording are those of the fastest runner at
any stage. These are the times that I used as data for the functions—the readings of my ‘stopwatch’. These functions are approximations for the leader of the race, which was not Sonia
O’Sullivan.
Prior to the last lap Sonia O’Sullivan was more than 10m from the front – a distance which would
require almost 2 seconds extra to cover at the speeds given above.
It may also be noted that Sonia frequently ran on an outside lane in order to overtake those ahead.
On a full lap each lane out from the inside track adds approximately 6m to the lap length (an
extra 1m radius on the curved section leads to 2π extra metres on the track). Again, this would
require an extra second of time – time that Sonia had to make up.
Over the section of the race already described, Sonia O’Sullivan’s speeds and acceleration must
have been even higher than the results obtained above in order that she should reach the front—
which she had to do.

Looking at Distance Again

Distance Function for the final 200m
s(t) = 0. 01035t2 + 5. 758t + 4617,

31 ≤ t ≤ 60, s(t) in metres, t in seconds

s(t) = 0. 01035t2 + 5. 758t + 4617
t = 31 gives a distance of 4805. 44435m
(Remember, the previous distance function saw Sonia reach the 4800.093m mark. Unfortunately,
more complicated functions are required to complete the realistic effect. So we skip quickly past
the missing metres.)
t = 60 gives a distance of 4999. 74m
This gives a distance of 194. 29565m travelled during the second half of the lap.
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Looking at Speed Again
Speed Function for the final 200m
v = 0. 0207t + 5. 758

31 ≤ t ≤ 60, t in seconds, v in ms-1

The speed function is v = 0. 0207t + 5. 758
t = 31 gives a speed of 6.3997ms-1
t = 60 gives a speed of 7ms-1
(This speed would allow an athlete to complete 100m in 14.2 seconds.
It may also be noted that a speed of 7ms-1 is approximately 16mph or 25.2 km/h.)

Looking at Acceleration Again
Acceleration Function for the final 200m
a(t) = dv/dt = 0. 0207,

31 ≤ t ≤ 60, t in seconds, a(t) in ms-2

The acceleration equation is
a = 0. 0207
ie a constant acceleration of 0. 0207ms-2
This means that Sonia O’Sullivan and the other runners continued to increase their speed all
through the final lap.
What a race!
The video of the race may be viewed on http://youtube.com [2000 Olympics 5000m women]
Neil Hallinan, Dublin Branch
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Using GeoGebra
On May 2nd 2008 Markus Hohenwarter, a young mathematician based in the Florida, together
with his companion, Zsolt Lavicza, based in Cambridge, gave a Workshop in St. Patrick’s,
Drumcondra. Their aim was, and is, to disseminate freely a mathematical construction package
called GeoGebra. This package, which Markus developed while studying for his Ph.D. allows a
mixture of Geometry and Algebra (Coordinated Geometry) to be used together. It is a relatively
simple package to start using and it may be downloaded from the web: www.geogebra.org
Here is a screen-shot of work which I put together after the Workshop:
This is a screen-shot of an interactive plot of a Cosine wave. The Cosine lengths around the
circle are obtained by moving the point C around the circle.
This file may be used interactively (GeoGebra files deployed as Java scripts) at:
http://gofree.indigo.ie/~hallinan/GeoGebra/Geometry_of_Trig_CosineWaveFile.html

Other GeoGebra files may be accessed through
http://gofree.indigo.ie/~hallinan/GeoGebra/ExaminingPythagoras.htm
Neil Hallinan, Dublin Branch
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For Younger Mathematics’ Teachers
A Treatise on Arithmetic by J.Hamblin Smith, M.A. of Gonville and Caius College and Late
Lecturer at St. Peter’s College, Cambridge, was published by Longman, Green, and Co. in
London and New York in 1891 (Twelfth Edition). (First published 1883). A copy from our
school library is dated 1928 by the owner.
Under Examination Papers it has the following problems:
1. Simplify the fraction

2. Extract the cube root of 16777216. (See Appendix for Method. I have slightly adapted the
presentation given by Hamblin which did not contain algebraic references. )
3. Twenty dormice bought at 2d. each are sold 2 for 7d., find the total gain and the gain per cent.
(Note to readers: 240d. = £1).
P.S. There may be something for the History teacher here in Q3.

Appendix
Method of Extracting Cube Roots
Numbers less than 1000, which are perfect cubes, are committed to memory:
13=1, 23=8, 33=27, 43= 64, 53=125, 63=216, 73=343, 83=512, 93=729.
From this we can also see that the endings of perfect cubes correspond with the root in the
following manner:
Root
Ending
1
1
2
8
3
7
4
4
5
5
6
6
7
3
8
2
9
9
0
0
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This allows cube roots of perfect cubes from 1000 to 1000000 to be read off in the following
manner:
Step 1: Divide the number into periods of three figures starting from the right.
Step 2: Take the nearest perfect cube not greater than the leftmost (first) period. This is the
first figure of the root.
Step 3: Write down the second figure of the root corresponding to the ending of the second
period of three figures.

Example: Find the cube root of 91125
4

91 125
Note: 43= 64
- 64
27
Note the ending of 125 is 5 which is the second digit of the root.

Result: The cube root is 45

Extracting Cube Roots of Numbers in General
The method is based on the expansion of (10a + b)3 = 1000a3 + 3.100a2b + 3.10ab2 + b3.
Step 1: Divide the number into periods of three figures starting from the decimal position.
Step 2: Take the nearest perfect cube not greater than the leftmost (first) period. This is the
first figure of the root.
Step 3: Subtract the first cube from the first period and to the remainder attach the second
period. This is equivalent to the removal of 1000a3 . This is our work-line figure.
Now an estimate must be found for b.
Assume that the work-line figure corresponds to 3.100a2b + 3.10ab2 + b3.
Note that b is a common factor.
Step 4: Place three times the first figure of the root to the extreme left of the work-line. This
is the value of 3a. Place three times the square of the first figure of the root, with two zeros
annexed to it, just on the left of the line of work. This is 3.100a2.
Step 5: Divide the work-line figure by the adjacent figure (3.100a2) and set the quotient
midway between the extreme left figure above and the figure with annexed zeros. It should
be directly beneath the first figure of the root. This is a first estimate b1 of b. Remember that
only a single digit may be used.
Step 6: Conjoin the extreme left figure (3a) and the quotient figure (b1) giving 3.10a + b1
and multiply by the quotient found above giving 3.10ab1 + b12, placing the result under the
figure with annexed zeros and add to give 3.100a2 + 3.10ab1 + b12.
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Step 7: Multiply the result by the quotient b1 found above and put the result (3.100a2b1 +
3.10ab12 + b13) under the work-line figure and subtract.
Step 8: Should there be no remainder from the subtraction the root is the conjunction of the
figures in the middle column on the left.
Should the remainder be negative (i.e. the product obtained in Step 7 was too great) then
revise the estimate b1 down by 1 unit and repeat Step 6.
Step 9: Otherwise attach the next period to the remainder; conjoin the first two figures of the
root and proceed as from Step 4 above treating the first two figures of the root as we did the
single figure previously.

Example: Find the cube root of 22665187
2
6

6

84

Notes: 3×2 = 6;
3×28 = 84;

Neil Hallinan
Dublin Branch

9

8

3

22 665 187 First figure of root is 2
-8
14665
Estimate: 14665 ÷ 1200 > 10. Use 9

1200
+621
1821 ×9 -16389

1200
14665
+544
1744 × 8 -13952
235200
713187
+2529
237729 × 3
713187
0

Too large. Use 8

Root so far: 28
Estimate: 713187÷235200>3. Use 3

3×100×22 = 1200; 69×9= 621;
3×100×282 = 235200;

Result: The cube root is 283

68×8 = 544
843×3 = 2529
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Mathematics of a Riddle and a Song
Riddle me this:
As I was going to St. Ives
I met a man with seven wives
Every wife had seven sacks
Every sack had seven cats
Every cat had seven kits
Kits, cats, sacks and wives
How many were going to St. Ives?
When my colleagues and I heard this riddle as
youngsters, of course we were not smart
enough to realise that only one person was
going to St. Ives. However a more interesting
mathematical question is:
Kits, cats, sacks and wives
How many were coming from St. Ives?
We have 1 man, 7 wives, 72 sacks, 73 cats and
74 kittens giving in total:1 + 7 + 72 + 73 + 74.
We recognise this as a geometric series with a
= 1 and r = 7 and we require S5.

(

)

a r −1 7 −1
=
= 2801
r −1
6
(less 49 if we don’t count the sacks).
S5 =

5

− 1

n

P(n) states that 7n – 1 is divisible by 6
P(1) states that 71 – 1 is divisible by 6
71 – 1 = 7 – 1 = 6 which is divisible by 6
∴ P(1) is true
If P(k) is true, must P(k + 1) also be true?
P(k) states that 7k – 1 is divisible by 6
P(k + 1) states that 7k + 1 – 1 is divisible by 6
Now 7k + 1 – 1 = 7k x 7 1 – 1
= 7k x 7 – 7 x 1 + 7 x 1 – 1
= 7(7k – 1) + 6
This is divisible by 6 if P(k) is true.
Hence P(k + 1) is true if P(k) is true.
Since (i) P(1) is true, and
(ii) P(k) true ⇒ P(k + 1) is true,
P(n) is true

A Song

5

This leads us to see that 75 – 1 is divisible by 6
and we might speculate that 7n – 1 is also
divisible by 6. This is indeed the case as
7

Proof:

is Sn of the series above and Sn is
obviously an integer as it is a sum of integers.
6

However we might like to prove it using
induction as well.

The Twelve Days of Christmas
On the first day of Christmas,
my true love sent to me
A partridge in a pear tree.
On the second day of Christmas,
my true love sent to me
Two turtle doves,
And a partridge in a pear tree.

And so it continues on up to day twelve.
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On the twelfth day of Christmas,
my true love sent to me
Twelve drummers drumming,
Eleven pipers piping,
Ten lords a-leaping,
Nine ladies dancing,
Eight maids a-milking,
Seven swans a-swimming,
Six geese a-laying,
Five gold rings,
Four calling birds,
Three French hens,
Two turtle doves,
And a partridge in a pear tree!
An interesting question is: how many gifts
were received in all? On day one there is
one gift, on day two, two plus one, on day
three, three plus two plus one. The pattern
continues like this up to day twelve. So in
all there are:
1 + (1 + 2) + (1 + 2 + 3) + … + ( 1 + 2 + 3 +
4 + … + 12) gifts received.
Using sigma notation we can write the total

 i
as: ∑ ∑
i =1  j =1
12


j .


 i
∑
∑
i =1  j =1


j =


(

)

i (i + 1)
=
∑
2
i =1
12

i =1

12

∑ i(13 − i )
i =1

=

∑ (13 i − i )
12

2

i =1

=

12

12

i =1

i =1

∑ 13 i − ∑ i

= 13 ×

2

12 (13 ) 12 (13 )(25 )
−
2
6

= 1014 – 650
= 364 as before.

=

1 12(13)(25) 12(13) 
+
2 
6
2 

=

i2 + i
∑
2
i =1
12

=

∑ (13 i − i )
12

2

i =1

1  12 2 12 
i
∑i + ∑
2  i =1
i =1 

=

= 364

∑ i(13 − i )

We can write this as

1 12 2
∑ (i + i )
2 i =1

1 12 2
∑ i +i
2 i =1

= 325 + 39

12

This shows that

Simplifying, we get:
12

Alternatively we can look at it like this: we
receive 1 partridge each day for twelve days, 2
turtle doves each day for eleven days, 3 French
hens each day for 10 days and so on up to 12
drummers drumming for 1 day, giving a total
of:
1 x 12 + 2 x 11 + 3 x 10 + … + 12 x 1

Can we now generalise and say that
1 n 2
∑ (i + i )
2 i =1

n

[

= ∑ (n + 1)i − i 2
i =1

]

?
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Now

=

n(n + 1)
[3(n + 1) − (2n + 1)]
6

=

n(n + 1)
[3n + 3 − 2n − 1]
6

=

n (n + 1)(n + 2 )
6

1 n 2
1 n 2 n 
i
+
i
=
i
∑
∑i + ∑
2 i =1
2  i =1
i =1 

(

=

=

)

1  n(n + 1)(2n + 1) n(n + 1) 
+
2 
6
2 
n (n + 1)
[2n + 1 + 3]
12

Hence

n(n + 1)
[2n + 4]
=
12

=

1 n 2
∑ (i + i )
2 i =1

n (n + 1)(n + 2 )
6

=

∑ [(n + 1 )i − i ]
n

2

i =1

We now have a formula for
n



i



∑ ∑ j 
i =1

∑ [(n + 1)i − i ] = (n + 1)∑ i − ∑ i
n

2

i =1

= (n + 1)

n

n

i =1

i =1

 j =1 

2

 i
∑
∑
i =1  j =1
n

n(n + 1) n(n + 1)(2n + 1)
−
2
6


j


=

n (n + 1)(n + 2 )
6

We can now deduce that n(n + 1)(n + 2 ) is
divisible by 6 as the above sum is an integer.

Conclusion:
So from a riddle and a song we have established:
i)
ii)
iii)

7n −1

n(n + 1)(n + 2 )

is divisible by 6

the sum of the partial sums of the first n natural numbers is

 i
∑
∑
i =1  j =1
n

iv)

is divisible by 6

Michael O’Loughlin


j


n

= ∑ i [(n + 1) − i ]
i =1

Navan

n(n + 1)(n + 2 )
6
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A Response to ‘…The Demise Of Logs’
I read Michael Brennan’s article, “The Role of Language in the Demise of Logs” in
the November 2007 issue of the IMTA newsletter with interest and found that I was
guilty of using index form instead of power form! However I do think that logarithms
need not be confusing for students.
When introducing logs to students I use a rough analogy with an everyday situation:
“John’s aunt is Mary” is equivalent to “Mary’s nephew is John”. Both phrases give us
the same information in two different ways. In a similar way 23 = 8 and log28 = 3 are
two different ways of giving us the same information.
In a biography of Mao Zedong a Chinese warlord from an earlier era is quoted as
saying: “All you need to know about war is circling around”, which was a tactic that
Mao used to good effect in his battles with the forces of Chiang Kai-Shek. We could
adapt the saying to powers and logs and say: “All you need to know about powers and
logs is circling around”!
In the power form, 23 = 8, beginning with the index
3 and circling around clockwise we get the log
form, 3 is the log of 8 to the base 2, as shown in
Figure 1.

3

2

=

8

Figure 1

log 8 = 3
2

Figure 2

In the log form, log28 = 3, beginning with the base
2 and circling around anti-clockwise we get the
power form, 2 to the power of 3 equals 8, as
shown in Figure 2.
(Turn the figures upside down to read the second
half of the sentence).

I think, if introduced in this way, students can convert easily between the two forms.
Here 3 has two different attributes at the same time. In relation to 2, it is the index of
the power of 2. In relation to 8, it is the logarithm of 8 to the base 2.
Again we can relate this to an everyday situation as in the following example. Jane is
the daughter of Elizabeth and Jane is also the mother of Anna. Jane has two different
attributes at the same time. In relation to Elizabeth she is her daughter and in relation
to Anna she is her mother.
For these reasons I do not agree that the term logarithm is redundant and should be
dropped in favour of something else. This would be equivalent to saying that we
should drop the term mother, since every mother is also a daughter. To convey the
idea that Jane is the mother of Anna we would then have to say that Jane has Anna as
a daughter. This, I think, would diminish the English language.
Michael O'Loughlin, Navan
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Newsletter 107 Errata
In the article The Role of Language in the Demise of Logs by Michael Brennan, the following lines and diagram did not reproduce correctly:
Page 45, lines 4-6: The ‘not equal’ sign did not reproduce. Here is the correct version:
Textbooks introduce logs in one of two ways – either algebraically or analytically. In the
latter, the base a exponential function y = ax is firstly defined, and then y = logax (a>0, a≠1) is
defined to be the inverse of y = ax (Finney et al., 2001).

ax

Page 45, diagram
The pointers were misaligned.
See the correct version here:

the power, N

the index,
exponent,
or log
the base

Page 49, line 17,18: The ‘not equal’ sign did not reproduce. Here is the correct version:
a

(Such a restriction is not outlandish to our students: the fraction /b of primary school becomes
restricted by b ≠ 0 in secondary school).
Apologies to the author for the errors which occurred in the reproduction of this article
and for the presentation which did not reflect the quality of the article submitted. Editor

BONANZA!
On August 23rd, 2008 a UCLA computer (maintained by Edson Smith) discovered the 45th
known Mersenne prime, 243,112,609-1, a mammoth 12,978,189 digit number!
The prime number qualifies for the Electronic Frontier Foundation's $100,000 award for discovery of the first 10 million digit prime number.
On September 6th, 2008 the 46th known Mersenne prime, 237,156,667-1, a 11,185,272 digit number
was found by Hans-Michael Elvenich in Langenfeld near Cologne, Germany! (it’s smaller)
http://www.mersenne.org/
Note: To write one of these numbers would require approximately 130 A4 100-page copies! Any
takers?
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Leaving Certificate Results Over The
Years 2001 – 2008
Year

Grades
A,B,C

Grade D

Grades
E,F,N/G

Number of
Candidates

2001

66.4%

20.6%

13.4%

55149

2002

66.8%

21.8%

11.4%

53639

2003

67.6%

22.7%

9.6%

54256

2004

71.3%

19.0%

9.7%

53052

2005

69.3%

20.6%

10.0%

52176

2006

69.5%

20.9%

9.3%

49235

2007

70.8%

19.3%

9.7%

49043

2008

70.2%

19.6%

10.2%

50116

Average

68.9%

20.5%

10.4%

Table 1: Percentage of all candidates obtaining Grades at
Leaving Cert, by Section of Grades
These figures were compiled from the statistics of the Examinations Commission:
www.examinations.ie
Minor discrepancies in totals may occur due to rounding.
Neil Hallinan, Dublin Branch
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SOLUTIONS
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