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Editorial

Since the appearance of the last issue of the Newsletter, there
have been two developments which will be of great assistance in consoli-
dating and developzng the production of the Newsletter.

Firstly, as you will be immediately aware on receiving this issue,
the printing is a welcome improvement on the duplicated production of the
last issue. The National Board of Science and Technology have very gen-—
erously agreed to print the Newsletter for us, beginning with this issue.
Tﬁe Irish Mathematical Society appreciates very much this assistance from
the N.B.S.T., and indeed other forms of support.it is providing which you
can read about in the Secretary’s report. We are indebted to Sean Dineen,
the Secretary of the I.M.S., who negotiated this deal with the N.B.S.T..

Secondly, Mathematical Reviews Editors wrote to me requesting copies
of the Newsletter as they are interested in reviewing the publication.
This is a reflection of the quality of contributions to the Newsletter in
the past.

However, there is still much room for improvement. On the techni-
cal side, the layout needs to be improved so as to have a more visually
attractive Newsletter. On the other hand, the range of articles needs to
be broadened. One of the major criticisms of the last issue was that it
was an almost exclusively Pure Mathematics publication. I have tried to
rectify this by requesting articles from several Applied Mathematicians
for inclusion in future issues. 1In this issue there is some material of
particular interest to Statisticians which provides the kind of balance I
wish to have between .the Pure and Applied areas of Mathematics.

Again, I encourage all members to consider writing for some of the
various sections of the Newsletter. For those who may have brief comments

on any articles, I intend to introduce a Letters to the Editor section

as soon as some material is at hand.
Finally, I take the opportunity to wish all members of the Society

a happy Christmas and the best of luck for the New Year.

Donal Hurley

3.
Dr. James J. McMahon

Obituary:

J.J. McMahon died in September 1981 after a brief illness. His un-
expected passing was a shock to all who knew him, but most of all to his
wife, Catherine.

J.J., as he was called, was born at Woodford, Co. Galway in 1924 and
went to school at st. Joseph's College, Garbally Park, Ballinasloe. He
then studied at St.patrick's College, Maynooth where he received his B.Sc.
degree in 1946 and his M.Se. in 1948 and was, in fact, the first M.Sc.
graduate of Maynooth (in Mathematics). Having worked under J.L. Synge at
the D.I.A.S., he obtained his Ph.D. degree from N.U.I. in 1953, and was the
first person ever to receive a Ph.D. in Mathematical Sciences from N.U.I..
He was ordained to the priesthood in 1950.

His early interests were in applied mathematics, studying electricity
and magnetism, and quantum theory for his M.Sc..His Ph.D. thesis concerned
the hypercircle method. During his stay at Stanford University (1952-54),
where he worked with Polya and Szego, he developed an interest in pure
mathematics - mainly differential geometry and algebra.

He returned to Maynooth as a lecturer in 1954 under Professor
McConnell who was then head of the (single) department of Mathematics and
Mathematical Physics. They both lectured the entire range of Mathematics
courses (pass and honours). J.J. spenthq sabbatical year (1959-60) at
Fordham University and in 1960, he was appointed Professor of Mathematics
in Maynooth. Another sabbatical year (1972-73) was spent at the University
of Ottawa. While Professor, he supervised some master's theses.

In June 1974, J.J. resigned as Professor and became a layman. He
lectured for a year at University College, Galway and then spent a term
teaching at Worth School, Crawley, Sussex while awaiting a visa for
Nigeria. In January 1976 he went to the University of Benin as Senior
Lecturer and stayed theré until 1979 when he returned to Ireland to take up
a position at Thomond College of Education in Limerick.

He was an enthusiastic member of the Committee of the Ixish Mathema-
tical Society and was appointed Editor of the Newsletter in the year before
his untimely death.

R. Timoney




Publications:

1 Lower bounds for the electrostatic capacity of a cube,
Proc. Roy. Ir. Acad. Sec. A 55 (1953) 133-167 (MR 15 425).

2 Lower bounds for the Dirichle; Integral in Euclidean n-space,
Proc. Roy. Ir. Acad. Sec. A 58 (1956), 1-12 (MR 18 202).

3. Matrix proof of Pascal's theorem, Amer. Math. Monthly
65 (1958) 24-27 (MR 20 4804).

4. (With william Clifford), The rolling of one curve upon another,
Amer. Math. Monthly 68 (1961) 338-341 (MR 23 A2134}.

5. Group similar isometries, Proc. Roy. Ir. Acad. Sec. A

65 (1967) 51-61 (MR 35 4244).

6. Lower bounds for the Dirichlet integral, Studies in Numerical
Analysis (Papers in honour of Cornelius Lanczos on the occasion
of his 80th birthday), Academic Press, London (1974) 219-234
(MR 50 11814).

7. 5L(2,€) and the Lorentz group, Proc. Roy. Ir. Acad.
Sec. A 75 (1975) 79-83 (MR 53 725).

Appreciations:

J.J.,as he was universally known, was a man of great integrity and
principle, a very hard worker, thorough and diligent, and anxious to help
students. He could appear withdrawn, since he worked quite hard and had
few close friends or confidants; however he had a very winning sense of
hunour and this, allied with a noticeable twinkling of the eyes, soon dis-
pelled any initial sense of awkwardness. .

J.J. was a great outdoors man and regaled me once with stories of
scuba diving off the West Coast of Ireland where he was amazed at the
variety and colour of underwater life, He was also a keen swimmer, and I
also recall a story he told me about being 'dive-~bombed' by sea-gulls
whilst climbing on the cliffs at Howth Head. That was one time he was
really frightened, he said. I am sure he had many more such tales if'I
could but persuade him to talk about them. In addition I often saw him
hurling in the sportsfield with the students and he liked tc go down to
the midland lakes in May for the 'dapping', when the trout rose to the may-

fly.

S.

He was a man with a rugged self-sufficiency, independent mind, and
could speak bluntly and fearlessly when occasion demanded. He was very
patient and helpful with students among whom he had a reputation for absent-
nindedness. There is a story, perhaps apocryphal, that he met a student
at the entrance gate after morning lectures one day and engaged in a long
conversation with him at the end of which J.J. asked "was I coming in or
going out when you met me?" "Going out" was the reply. "Bh well, I must
have had my dinner so" was J.J's conclusion.

A non-smoker, he drank abstemiously and watched his diet and his
health carefully. It was therefore, a real shock to find that he died
of cancer at the age of 55.

He also had an interest in astronomy and took me out one winter's
night to look at the planets through his telescope.

He will be missed greatly by all those who appreciated his inquir-
ing mind, his rugged individual nature, his loyalty to his friends and

his unique sense of humour.

David Walsh
ttt

In January 1976, I first met Jim McMahon (or J.J. as he was known
in Ireland) when he came out to the University of Benin to join a relative-
ly new Mathematics Department about to produce its first mathematics
graduates. After a few initial problems‘adjusting to the climate, Jim soon
settled down to teaching in his new environment where his wide knowledge
of mathematics enabled him to lecture on courses right across the mathema-
tical spectrum. He played a major role in a revision of the mathematics
courses which gave rise to degrees in mathematics, industrial mathematics
and mathematics/education. Life at the University of Benin during his
time there was never dull: the university was closed on two occasions and
several scandals involving those in power brought the university front
Page headlines in the press. Jim performed his duties unobtrusively and
had a quiet laugh at the goings on elsewhere. BHe got on well with both
staff and students: it was thus with great regret that the Mathematics
Department bid farewell to him after his decision to return to Ireland.

I was fortunate to meet up with him again in Ireland and was keenly
looking forward to renewed mathematical contact as well as occasional en-

counters on the tennis courts when I moved to Limerick in September 1981.

Unfortunately it was not to be.
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As Sir Alexander Oppenheim, who had been our Head of Department in

1976, wrote on hearing of his death 'Jim was a man of rare and unusual

quality, truly integer vitae, good for all around'. He had been a true

friend, mathematically and socially. His death, a great loss to the Irish
mathematics community, was also a great personal loss.

Gordon Lessells

Tt

Dr. J.J. McMahon died on 28 September 1981. Only a few weeks pre-
viously I had learned with deep shock, almost with disbelief, of his termi-
nal illness. I felt, and hoped, that a miracle would give a new lease of
life to one who was still comparatively young and who had, in his own ini-
mitable way, always lived life to the full.

I had known J.J. for almost thirty years, ever since his appointment

to the Department of Mathematics in Maynooth in June 1954, Ten years

earlier I had met him briefly when he was a second year Science student.
It was his turn to act as sacristan-cum-Mass server, in an oratory,

popularly known as the 'Synagogue'. Of all the students whom I encounter-

ed there J.J. was the only one who remained firmly fixed in my memory.
There was something about him that attracted one's attention - a gentleness,

a charming simplicity, a beguiling blend of friendliness and deference -

that set him apart from other students. When he later became my colleague

I remembered him immediately from that first brief encounter.
During his last years in Maynooth we became very close friends,

often going on long walks together and having discussions on a variety of

During these walks he sometimes became expansive in a way that

He was rather reticent by nature, even sec-

topics.
he never did in the College.
It is true that he was most discreet, but never irritatingly so -

retive.
Rarely, if at all, did he wear his

a roguish chuckle always saw to that.

heart on his sleeve. The last thing he ever wished to do was to bore his

friends with his personal problems.
Others have paid tribute to J.J. McMahon's mathematical expertise.

But he was much more than a mathematician. In St. Joseph's College,

Garbally Park, he acquitted himself brilliantly in many other subjects -~

Irish, Latin and, in particular, Greek. BHe always maintained a keen in-

terest in languages. He read and spoke French fluently. He mastered

7.
Spanish while studying at Stanford University, California. German he later
added to his linguistic repertoire. Shortly before he left Maynooth he was
reading one of Thomas Mann's now i
: els in the original J.J. was
. J. a tr -
. ue philo
He also had many non-academic interests. He was amazingly versatile
an all-rounder, a man for all seasons, with more than a dash of Odyssean
1 .
Polutropia. As a student in Maynooth he was, I believe, captain of his
class hurling team. He was a keen and experienced mountain climber and
swi
immer. During the year he spent in an English Benedictine school after
leaving Maynooth, he taught himself archery and then taught it to some of
hi s :
1s pupils. (I teased him later with being a cryptotoxophilite) . Specta-
tor sports were not for him,
His versatility extended even further. Wwhen leaving for England he

h . . .
ired a large furniture van in Dublin, drove it to Maynooth, collected all

continued across Wales and England, getting meals in roadhouses at a redu-
ced rate, (as he told me with a chuckile) Just like any other trucker.
Later he drove the empty van back to Dublin.
' His appetite for knowledge was almost Aristoteljian in its range and
intensity. Shortly after his arrival in Benin City (Nigeria) to take up
a post in the Mathematics Department of the University, he wrote me a
long letter, much of which was devoted to en‘enthusiastic description of
the local fauna and flora. He never lost his sense of wonder.

His decision to leave Maynooth and seek laicisation must have been
an exceptionally agonising one. I think he was upset by some of the
issues raised by the Second Vatican Council. He read extensively in the
new theology without, apparently, finding there the reassurance which he
SO earnestly sought for his pPriestly ministry. A man of complete in-
tellectual honesty, he was utterly incapable of even diplomatic double-think
He pursued truth with a Socratic singlemindedness. Plato's exhortation -
'let us follow the argument whithersoever it leads', could well have been
his motto.

man, a most loyal friend who loved to do good by stealth and blushed to
£1. i
nd it fame. To me he was the perfect embodiment of Tertullian's anima

naturaliter christiana. May he rest in peace

William Meany
tt+
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IRISH MATHEMATICAL SOCIETY

Ordinary Meeting
An Ordinary Meeting of the Society will be held on Tuesday 21st
December from 12.30 to 1,30 p.m. at the Dublin Institute for Advanced

Study, 1O Burlington Road, Dublin 4.

The Committee of the I.M.S. have proposed that the meeting consider
the following change in Rule 5 of the Constitution of the Society. Rule
5 states: "The Committee shall consist of the President, Vice President,
Secr;tary, Treasurer and six additional members. No person may serve as
an additional member for more than three sessions consecutively". The
proposed change is to increase the number of additional members from six
to eight.

dokkkkokkokhhhh

Secretary's Report for period January 1, 1981 to 31lst December 1982.

The basic philosophy of the fficers and Committee over the last
two years was to maintain and stabilize the operations of the gociety
(wvhich up to now had been developed by the efforts of certain individuals -
notably Tom Laffey and Finbarr Holland) and to ensure continuity. To this
end, we examined in detail what the gociety was doing, what is should’be
doing and what it could be doing. Persistent effort and realistic goals

enabled us to achieve a number of our aims.

1. Financial Developments . '
A society needs a steady source of income. Until 1981, the Society's

only funding came from the £2 membership fees. The haphazard method'of
collecting fees was a great waste of time for our Treasurer and Committee.
It also resulted in a very low income and this in turn limited our choices
and did not help morale. On the other hand, certain established projects -
the Newsletter, Mathematics Contest and Conferences, were almost exhausting
our meagre funds and at the same time not getting the financial support
they deserved. We decided to increase our income and lower our expenses.
We increased our income by raising the membership fee to £3.50 and

4
by introducing the direct debit system of payment. We were thus assure

9.

of a regular income at a fixed time and the nuisance of collecting fees
was reduced to a manageable size. These changes on their own put the
Society on a sound financial footing. 1In the summer of 1982 we introduced
Institutional Membership at £35 per institution. This has also proved
very successful (see the Treasurer's report) and should match pound for
pound our ordinary membership income. We reduced our financial outgoings
(see items 2,3,5 below) in a proportional manner without reducing our ser-
vices in any way and the net resulttgéywe are now in a secure and stable
financial position.

Finally, to rationalize our financial dealings we decided to plan
our budget for the year at our Easter Committee meeting and it is hoped
that any members who are seeking financial support for conferences, etc.

will apply to the Committee to have their case discussed at that meeting.

2. Publications
—=2._.-Ctations

The official publication of the Society is the Newsletter. We deci-
ded that it was desirable that the Newsletter should appear at reqular in-
tervals, that it should be as self-supporting as possible and that the pre-
sentation be improved. Aas a first step, we appointed D. Hurley as editor
and P. Fitzpatrick as subeditor for 1981-1983. The Newsletter will now
appear twice a year. Numerous discussions have taken place on the exact
direction the Newsletter should take and we are still experimenting. Mem-
bers will be happy to note the presentationrbf the current volume, to know
that this quality will be maintained and to know that the practical assist-
ance of the NBST allows us to bresent this improved format for our members
with little drain on our finances.

In 1981, R. Timoney produced a comprehensive directory of Irish
Mathematicians and this was distributed to all members. It is Planned to
update this directory triannually. Changes should be forward to the Sec-
retary of the Society during the first half of 1984,

In 1981, we arranged yith the R.I.A,, that the Proceedings of the
Academy (Series A) would be sold to members at a 33%% discount. We also
arranged that members can obtain DIAS publications at considerably reduced
prices (see p.62 of this volume for further details). For various techni-~
cal reasons, these schemes, which were only begun this Year, were slow to

get off the ground, but members are already benefitting from these arrange-

ments and the future looks promising.
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3. Mathematical Contest

Two successful mathematical contests were held in 1981 and 1982.
These were organised jointly with the IMTA. Finbarr Holland and Tom
Laffey organised o; behalf of the IMS. Details of the contests, winners,
etc. have already appeared in the Newsletter. This year, we obtained
sponsorship for the running of the contest from the NBST and the Bank of
Ireland. We also decided that our next priority is to send a team to the
International Olympiad in Mathematics which is normally held in some
E;ropean city. The team would consist of the top four students in the
National Competition and a coach. If this could be achieved then we feel
that the numbers entering the competition would double - the current
figures are about 1500 - and perhaps inspire more young people to a career

in Mathematics. We are currently exploring ways of realising this goal.

4. Liaisons

In 1981, we established formal contact with the NBST. As a result
of this contact the NBST appointed Dr. Brian O'Donnell to liaise with
mathematicians and all members of the Society, and also prospective members,
should feel free to contact Dr. O'Donnell with any enquiries regarding re-
search grants, etc.

As a result of our ¢ontact, the NBST has become an Institutional
Member of the Society, and has given us considerable help with the News-
letter and the Math. Contest. We also have been kept informed on details
of the drafts of the many international cultural and scientific exhange
programmes which are currently being prepared by the NBST in order to make
sure that the interests of the mathematical community are safeguarded. We
hope to publish details of agreements of interest at regular intervals in
the Newsletter. As a particular example, we would like to mention the
NBST/CNRS (or Irish-French) scientific agreement. This agreement has been
extremely useful, especially in the current recession, to mathematicians
in Ireland. It was frequently used by mathematicians, and in fact mathe-
matics was a priority area in the agreement. This made it easier for our
members to avail of the agreement. In 1980 the CNRS replaced mathematics
by some other area in the priority list. The reason was not any reflection
on mathematics but due to the fact that there is a limit on the number of
priority areas. The CNRS wanted a new priority area and chose at random
to remove mathematics. After making representations to the NBST and some

correspondence with Societe Math. de France, we are happy to say that wmathe-

11.
matics was restored as a priority area in 1982. (Members interested in

this scheme should contact Grainne Ni Uid at 01-68311.)

Finbarr Holland represented the Society to the European Math.
Council (= U{European Math. Soc.}) and John Miller is on a Committee of
this council which is locking at the crisis facing mathematical publishing.
A short report of the work of this council has appeared and may be obtained
from the secretary of the Society.

We are currently having informal discussions with the IMTA (Irish
Math. Teachers Association) concerning more cooperation on matters of
mutual interest and with the possibility of establishing reciprocal member-

ship. Details will be presented at an ordinary meeting before any decisions

are made on this matter.

Our Newsletter has been distributed to many national mathematical
societies and has been quite useful in informing people abroad of the
nature and extent of mathematical activities in Ireland.

For the past two years, we have endeavoured to secure the righﬁ to
nominate two members to the National Committee for Mathematics - which up
to now, represented Irish mathematicians to the world, and to the National
Subcommission for Mathematical Instruction, rather than accept the current
individual membership nominations. It appears that the constitutions of
the National Committees are currently under review and perhaps there will

be a change when this review is completed.
.

5. Conferences and Visiting Speakers

The Society has supported practically all mathematical conferences
held in Ireland over the last two years. Our policy is to help financially
as much as possible but to strongly encourage organisers to seek funds else-
where. The fact that we can now guarantee reasonable support should give
organisers confidence to make plans. At the same time, the knowledge that
unused funding will be given to the next conference {(organised perhaps by
their own colleagues) is a strong motivation not to call in our guarantees.

The only speaker supported by the society recently was Steve Smale
who gave an excellent lecture on the Simplex Method in Dublin in September

1982. This lecture was very well attended. More effort could perhaps have

been made in this regard.

6. Prize for Mathematical Research

The Committee proposed to an ordinary meeting (December 198]) the

moticn that a prize for research in Mathematical Science be awarded by the
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Society. This motion was passed and a committee was set up to consider the
most suitable way of implementing this motion. The Committee will report
shortly on this matter to an ordinary meeting of the Society.

7. Bumanitarian Suppert

The most controversial topic of the last two years discussed at
Committee meetings (and also at ordinary meetings) was the topic of how
much, and in what fashion, the Society should support mathematicians who
are prevented from practising their proféssion because of racial, religious
or pplitical discrimination. At the December 1981 ordinary meeting of the
Society, a motion was passed agreeing in principle to support such people
(see the minutes of that meeting for an exact wording of the motion). At
the April 1981 meeting, the ordinary members clarified the procedure that
should be adopted by the Committee in dealing with such situations.

In September 1981, the Secretary, on the instructions of the Commi-
ttee, wrote a letter of support for Jose Luis Massera (an Uruguayan mathe~
matician}). A complete dossier on the Massera case will be on public display
at the next ordinary meeting of the Society. A voluntary collection will
also be taken at that meeting and the proceeds sent to the Canadian Math.
Society which is currently coordinating the campaign to obtain Massera's

release.

8. Administration
To ensure greater efficiency in the running of the Society, the Com-
mittee organised and implemented certain changes in the last two years.
These are as follows:
(a) All Officers and Committee members are now elected for a two-
year period. Half the Committee is now elected every second year.
This involved a change in the rules and the required changes were

passed at the ordinary meeting in December 1981. Consequently, the

13.
Qmmittee which was very dispersed geographically and had difficulty
meeting, and secondly, people who had no interest in the running of
the Society were elected sometimes without their consent or knowledge.
To overcome these p-oblems the Committee decided to approach

certain people to go forward for election. This partial panel was
to ensure that people were not put forward without their consent and
that there was at least one conscious candidate for each important
position. To have an efficient set of Officers and Committee, we
felt it best that the chief Officers of the Society (the President
and Secretary) plus two more Committee members should'be located
close to each other. Thus the main centre of the Society should

be located in a certain area, but could move to other centres such
as Cork, Galway, etc. whenever a group of people from these places
were willing to run the Society for a few years. This plan would
also eliminate any regional problems we might have.

(c) To further improve the problem of representation, we are curr-
ently investigating the question of appointing local representatives.
These representatives would be appointed by the Committee and help
in the distribution of the Newsletter and in the collection of
membership fees, In this way, all institutions would have some
representation, and communicétion between the Committee and the

. .
ordinary members would improve.

Sean Dtneen

Fhhkhhhkkdokek

TREASURER'S REPORT

incoming and the outgoing Committee have nonempty intersection and The state of the Society's finances as of Nov. 1, 1982 is as follows:

we havemore continuity in the committee. It also means that Commi- INCOME £ EXPENDITURE £

ttee members havemore time to get familiar with the workings of the Balance from 1981 48.35 Newsletter (Sept. issue) 94.66

Society. At the December 1982 meeting, the committee are also pro- Membership subscriptions  360.00 Direct. Of Irish Mathmns. 15.00

posing that the committee be increased from six to eight members. Institutional Memberships 140.00 Visit of S. Smale 11.00

(b) The general philosophy until 1980 on the composition of the Groups in Galway ‘82 Groups in Galway '82

committee and officers was that most major institutions and regions Conference fees 55.00 Expenses & Refreshments  215.00

should be represented. While this is admirable in theory, it led to Support from R.I.A. 100.00 Support for Algebra Conf.

two major problems in practice. In the first place, it led to a at M.I.C.E., Limerick 50.00

Balance in hand 317.69
703.35 703.35
R.A. Ryan
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14.
FOREIGN 'MEMBERSHIP

The Irish Math;matical Society has decided to launch a membership
recruitment drive amongst mathematicians based abroad. At present we have
a small number of members in this category and we are confident that this
can be greatly increaseq,especially by making the Society known to Irish
people in the mathematics departments of overseas universities and colleges.

Foreign membership, which is available on the same basis as home
membership, ensures regular contact with the Irish mathematical scene
through the Newsletter.

Existing members, who know of colleagues abroad who may be interest-

ed in joining the Society, are requested to send names and addresses to me.

G.M. Enright
Mathematics Department,
Mary Immaculate College,

Limerick, Ireland.
ARRARARA AR

15.

NEWS AND ANNOUNCEMENTS
EUROPEAN MATHEMATICAL COUNCIL

A meeting of the European Mathematical Council took place in Warsaw
on August 10, 1982 at the Banach Centre, under the Chairmanship of Profess-
or M.F. Atiyah. Delegates from nineteen European Mathematical Societies
attended. The Irish Mathematical Society was represented by Finbarr
Holland who prepared this report.

1. Chairman's address:

In his opening remarks, the Chairman recalled the origins of the
European Mathematical Council, reminding those present that it was a
loosely structured body of representatives of European Mathematical Socie-
ties working together for the mutual benefit of the entire European mathe-

matical community, and reviewed its activities.

2. European Mathematical Newsletter

This is prepared and circulated every 3 months on request to mathe-
matical societies by the Mathematisches Forschungsinstitut, Oberwolfach;
it contains information about forthcoming mathematical conferences and
other items of common interest.

Information for inclusion in the Newsletter should be sent, in the
first instance, to

Profeséb; M. Baxner,
Mathematical Institute, Hebelstr. 29,
D-7800 Freiburg/Br.,
German Federal Republic.
3. European Directories:

It was announced that, by August 11th, 1982, eleven European Socie-
ties, including the Irish Mathematical Society, had compiled either nation-
al or regional directories of mathematicians working in their country or
region.

Information about these directories is available from Professor A.
Dold, Math. Institut Universitgt, Im Nevenheimer Feld 288, D-6900
Heidelberg 1.

4. Research Reports:
Professor P.C. Baayen outlined a proposal from the Librarian of the

Mathematical Centre, Amsterdam, concerning the collection and distribution

of information about such reports. The librarian has offered to include
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information about any research reports, including dissertations and pre-
prints, which he receives free of charge from Mathematics Departments, in
the acquisitions lists which are issued by the Centre, eight times a year.
In return, copies of these acquisitions lists will be circulated free of
charge to cooperating departments. Other interested departments may also
be included on the mailing list to receive the acquisitions lists.

This news was welcomed and societies were asked to encourage mathe-
matics departments to participate in the scheme.

The address to write to is:~

Stichting Mathematisch Centrum, Krwslaan 413

NL-1098 SJ Amsterdam.

5. Coordination of Conferences:

Council felt that it was a worthwhile exercise to try and avoid
overlapping of Conferences dealing with the same topics and Professor
Liszl8 Mé}ki, Mathematical Institute, Hungarian Academy of Sciences,
H-1053 Budapest, Regltanada, N.13-15., offered to continue to act as a
"métch-maker" for people thinking of organising meetings. Organisers
of future meetings are asked to clear their dates with Professor Marki as

early as possible.

6. Publications Committee
A committee was formed to look into the economic, technological

and storage problems, both long and short term, facing mathematical pub-
lications. The committee was also asked to examine the possibility of very
fast publication of abstracts of recent work.

John J.H. Miller was nominated to serve on this committee.

7. Survey Articles:
Council set up a committee to (i) stimulate the writing of good
quality survey articles, (ii) referee the incoming manuscripts and

(iii} suggest suitable journals which would publish these surveys.

Finbarr Holland
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INTERNATIONAL MATHEMATICAL UNION

GENERAL ASSEMBLY

The Ninth General Assembly of the International Mathematical Union
was held as planned in Warsaw, Poland, on Sunday and Monday, August 8 and
9, 1982, It was well attended by about 100 people, made up of members of
the Executive Council and delegates from 36 of the 50 members of the Union.
Finbarr Holland represented Ireland.

The President of the Polish Academy of Sciences welcomed the dele-
gates prior to the opening session on Sunday morning and invited them to
a reception in Radziejowice, a village about 40 km from Warsaw, at the

conclusion of their business on Monday.

In his Presidential Address, Professor Lennart Carlesen, expressed
thanks to the Polish Authorities for the opportunity of holding the meet-
ing in Warsaw; reported that Berkeley, California would host the 1986 Con-
gress; announced the winners of the Fields Medals and the new Nevanlinna
Prize in Information Science (for details, see the last issue of the News-
letter); outlined some suggestions to counter the rising cost of mathema-
tical journals and emphasised the need for closer cooperation between work-
ers in different branches of mathematics,

For the guidance of the Executive Committee, Sunday afternoon was
completely devoted to an explanation, of the reasons why the 1982 Congress
was postponed and an examination of tﬁe prospects for holding it in August
1983,

The Chairman of the Organising Committee for the 1982 Congress,
Professor Czeslaw Olech, reviewed the work done in preparation for the
Congress and reported that everything was going according to plan
until December 13, 1981, when martial law was imposed. Thereafter, prices
shot up, goods were rationed, currency was devalued, factors which mili-
tated against holding it in August 1982, He and many of his Polish coll-
eagues felt neverthsless that it should have been held then or cancelled
altogether and wondered what changes in the present situation prevailing
in Poland would make it any easier to hold it in Warsaw next year.

Professor George Mostow, leader of the U.S. delegation, expressed
concern that many of his American colleagues might not attend the 1983
Congress unless martial law was lifted and civil liberties were restored

to all mathematicians and scientists currently in detention witout trial.

This view was shared by the French delegation who circulated a document
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to the assembled delegates listing four conditions which would have to be
met before they would encourage their fellow countrymen to attend.

On the other hand, members of delegations from Warsaw Pact countries
were strongly of the opinion that it could and should be held in Warsaw
next year. In particular, the members of the Polish delegation were all
in favour, albeit for different reasons. (Professor Andrzej Schinzel, re-
minded his colleagues in other countries that for 2,000 years it was con-—
sidered a charitable act to feed the poor and to visit the sick and the
imprisoned!)

Almost without exception, every other delegation present, expressed

the hope that it would take place in Warsaw next year. The Executive

Committee will take a final decision on the matter in November.

It was decided that, in any case, the Proceedings of the Con-
gress would be published.

The remaining business of the Assembly, conducted on Monday, inclu-
ded (i) the adoption of the financial reports for the years 1978-81 (ii)
increasing the dues for the period 1983-1986 (iii) approving the budget
for 1983-1986; (iv) the elections of members to the Executive Commitee of
MU (Président, Jirgen Moser; Secretary, Olli Lehto), the Executive Commi-
tee of ICMI (President, Jean Pierre Kahane; Secretary, A.G. Hanson)} and
the Commission on Development and Exchange (Chairman, H. Hogbe-Nlend);
(v) passing a number of resoclutions, one expressing "warm gratitude to the

Organising Committee for its hospitable reception, excellent arrangements

dmirable frankness". .
and admir Finbarr Holland

Mathematics Department,
Untversity College, Cork.
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MARY IMMACULATE COLLEGE L[IMERICK

Mary Immaculate is the Limerick College of Education for student
teachers for the primary schools. It was founded in 1898 and became a
Recognised College of the National University of Ireland in 1974. The
new B.Ed. degree replaced the old-style N.T. qualification at that time,
The Mathematics Department was founded in 1975.

All undergraduates follow a three-year course of studies for the
B.Ed. degree, consisting of Education, theoretical and practical, and one
elective subject chosen from the range; Irish, English, History, Geography,
Mathematics, Philosophy, French, Music. Two additional subjects from this
list are taken in first year.

The Bachelor of Education degree programme in mathematics, like most
primary degree courses in mathematics, centres around the core areas of
Algebra and Analysis. Several aspects of these subjects are explored, in-
cluding the Theory of Groups and Rings, Vector Spaces and Matrix Theory,
Real and Complex Analysis. Self-contained units on Computer Studies and
Statistics are also included. Options, such as Geometry, Number Theory,
History of Mathematics and Differential Equations, are sometimes available
in third year. The College's newly established Computer Centre is used
not only for Computer Programming courses buf also as a computational aid
in conjunction with tutorial classes in other areas.

The pass standard in B.Ed. degree mathematics is equivalent to pass
B.A, while students who achieve honours are within one year of M.A. Quali-
fying or B.A. Honours level. A recent graduate of Mary Immaculate College
has just been conferred with a first class honours M.A. degree in mathema-
tics from University College Cork.

There is a staff of three in the Mathematics Department at Mary
Immaculate College;

Gerard Enright B.Sc.University College, Galway
(Head of Department) M.Sc. University College, Galway
Ph.D. Cambridge University.

Patrick O'Sullivan B.Sc. St. Patrick's College, Maynooth
(Lecturer) M.Sc. St. Patrick's College, Maynooth
Ph.D. St. Patrick's College, Maynooth

Diarmuid O'Driscoll B.Sc. University College, Cork

(Lecturer) M.Sc. University College, Cork
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THOMOND COLLEGE OF EDUCATION 4

INTRODUCTION.

Thomond College of Education incorporates the former National College
of Physical Education. The Oireachtas conferred statutory authority on the
College through the Thomond College of Education Act 1980. The College now
provides degree level courses for teachers in Physical Education, Wood and
Building Technology, Metalwork Technology and General and Rural Science. In
addition the College offers a one year Graduate Diploma in Business Educa-
tion.

DEGREE PROGRAMMES

The four year B.A. degree programme, unlike the other College pro-
grammes, is designed to bring students to teaching competency in two areas
namely Physical Education and an Elective. Students on this programme must
select one of five options from English Studies, Irish, Geography, Science
Studies/Chemistry and Mathematical Studies. The student studies his

'elective' in each of the four years. There is a mathematics component in
each of the other three degree programmes, Metalwork Technology being the

most extensive.

MATHEMATICS DEPARTMENT

The role of mathematics in Thomond College has evolved over the
years. Presently the mathematics department which comprises three full-
time and one part-time member is charged with responsibility for:
1. Developing, teaching, examining the Mathematical Studies
Elective in the B.A. programme.

2. Providing service programmes for each of the Woodwork and
Building Technology, Metalwork Technology and General and
Rural Science degree programmes.

3. Developing and administering computer facilities and courses.

4. Providing in-service courses for second level mathematics

teachers.

5. Research.

From a mathematics point of view the Mathematical Studies elective
is the most demanding. It is a 600 hour programme spread over four years
and includes courses in Analysis, Modern Algebra, Transformation Geometry,
Statistics, Computing, Graph theory and History of Mathematics. The ser-

vice mathematics may be broadly described as engineering mathematics.
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(a) COMPUTER FACILITIES

The department runs a fairly extensive computer facility which in-
cludes a micro-computer laboratory and 8 terminals linked to the NIHE (L)
VAax II/780, Students on all degree programmes learn computing.
(b) CAMET (Ireland)

CAMET (Ireland), the Centre for Advancement of Mathematical Educa-
tion in Technology established at Thomond College in 1979 is affiliated to
CAMET, Loughborough University of Technology, U.K. and directed by the head
of the mathematics department. Through this association CAMET (Ireland)
offers opportunities for obtaining higher degrees by research (part-time)

to selected experienced mathematics teachers in Irish schools. Currently

three teachers are registered for an M.Phil. degree and one for a Ph.D.

STAFF
Currently there are three full-time staff members and one part-time.
They are: '
Jim Leahy B.Sc. (Extern) London University
(Lecturer) M.Sc. University College Cork.

Eoghan MacAogain B.A. Trinity College Dublin

(Lecturer) M.Sc. Warwick University
I

Graduate Diploma in Electronics NIHE(L)
John O'Donoghue B.S. St. John Fisher College, Rochester,
IS

N N.Y.

i c r/B £
(Senfor Lecturer/Head o M.S. Rensselaer Polytechnic Institute,

Department) Troy, N.Y
. N.Y.

Ph.D. Loughborough University of
Technology.

gk ok ek ko A

NATIONAL INSTITUTE FOR HIGHER EDUCATION

The mathematics group at NIHE, Limerick provides teaching in the
areas of mathematics, statistics and numerical analysis for all programmes
in the institute including business studies, humanities, engineering and
applied science.

The group is also responsible for a degree programme in Applied

Mathematics (Industrial and Management) with the objective of producing

gréduates capable of applying analytical skills in the planning and con-
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trol of business and industrial activities. The programme involves ele-
ments of business studies and engineering science integrated with courses
in mathematics, statistics, operations research, systems theory and compu~
ter studiés. There are two periods of industrial placement,each of six
months duration,included in the four year programme. There is a current
enrolment of 7 students in fourth year, 15 in third year, 20 in second
year and 25 in first year. The first graduates appear in 1983.

Post-graduate activity is beginning with the first students regis—
tered for masters degrees b%ft?E%%Zﬁatical Applications

The Graduateship of the Institute has been offered on a part-time
basis at night. To date approximately ten students have successfully com-
pleted Part I; two have completed Part II and a group of six took the
Part II examinations in September 1982,

The mathematical activity at NIHE, Limerick is mainly of an applied

‘nature which is reflected in the expertise and interests of the mathema~
tics staff who are:

Dr. P.F. Hodnett (Senior Lecturer, Applied Mathematics;
Fluid Mechanics)
Mr., M. wWallace (Senior Lecturer, Statistics)
Dr. R. Critchley (Lecturer, Applied Mathematics; Quantum
Mechanics)
Dr. M. Burke (Lecturer, Applied Mathematics; Control
Theory)
Mr. J. Buckley (Lecturer, Statistics)
Mr. D. Tocher (Lecturer, Applied Mathematics;
Operations Research)
Dr. J. Kinsella (Assistant Lecturer, Applied Mathema-
tics; Numerical Analysis)
Mr. G. Lessells (Assistant Lecturer, Applied Mathema-
tics; Functional Analysis)
Mr. A. Hegarty (Assistant Lecturer, Applied Mathema-
tics; Numerical Analysis)
Mr: B. Kelly (Teaching Assistant, Mathematics)

de et ek ke ke ok ok
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PERSONAL ITEMS

Dr. Richard Aron has returned to the Mathematics Department at T.C.D. after

a sabbatical year at Kent State University, Ohio.
Prof. Sean Dineen has been appointed Head of the Department of Mathematics,

U.Cc.D.
Dr. Desmond Fanning has been appointed to a lecturing position at the

Mathematics Department, U.C.C. Dr. Fanning works on Block Designs;

is a graduate of U.C.G. and received his Ph.D. at Westfield College,
’ London.

. Padraic Houston will take up a Postdoctoral Fellowship at T.C.D. in

¥

January 1983. He is presently at Uni. Paris-Sud and was at CERN
until recently.

Dr. Demnis 0'Brien is spending this academic year at the Mathematical

Physics Department U.C.D. He spent the past few years at Q.U.B.
Dr. Johannes Siemons has been appointed to a position at the Mathematics

Department, U.C.D. Dr. Siemons spent the past two years at U.C.C.
Dr. Richard Ward of T.C.D. will take up an appointment at Durham University
in January 1983.

Travelling Studentship in Mathematical Science 1982

Eugene Curtin, B.sc. (U.c.n.)
4

Prizes were awarded to:~
Clare C. Cunningham, B.EG., M.A. (U.C.C.)
Eugene G. Gath, B.Sc. (U.C.D.)
Kevin M. Hutchinson, B.A. (U.C.D.)
Mary A. MacDonough, B.Sc. (U.C.G.)
Fiacre 4 O Cairbre, B.Sc. (Maynooth)
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ON THE DEFINITION OF MEASURABILITY FOR

VECTOR VALUED FUNCTIONS

J.J.M. Chadwick

Various conditions for measurability of a real-valued function
» are examined in the more general case of a vector valued function.

1. Introduction

In the book "Vector Measures" by Diestel and Uhl, a function £:Q+ X
(where X is a Banach Space and (2,Z,u) is a measure space) is called
measurable if f is a pointwise almost everywhere limit of measurable simple
functions. No mention at all is made of the standard definition in terms
of open sets i.e. £ is measurable provided f_l(G) is measurable for every
open set G.

It is well known that the two definitions are equivalent in the case
of real-valued functions. This is established in Section 2 below. Naturally,
one asks whether the two conditions are also equivalent in the more general
case of vector valued functions. An attempt is made in Section 3 to gener-
alise the standard arguments for the real-valued case to those functions
which take their values in a Banach Space.

The generalisation of well-known arguments is not merely a formal
exercise, In the process insight is gained into these arguments. For ex-—
ample, the separability of the reals is vital to many of the standard proofs.
The standard proof that a measurable real-valued function is a pointwise
limit of measurable simple functions depends on the fact that any bounded
set can be covered by finitely many translates of a given open interval.
This means that the proofdyill only generalise to Montel spaces (i.e.

locally convex spaceé in which bounded sets are totally bounded) .
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The question of why Diestel and Uhl use the definition in terms of

simple functions,rather than the topological definition in terms of open
sets,will occur to any&ne who reads the book. The answer is presumably
known and in the literature somewhere. I have not looked for it. Moreover,
I have not answered the question fully here. However, the partial results
obtained here may be of some interest and perhaps a member of the Irish
Mathematical Society will find the enthusiasm to establish the converse

of Theorem 3.10 or, alternatively, to find reasonable necessary and suffi-~
cient conditions for the existence of a nonmeasurable function which is
topologically measurable.

The notation (2,Z,u) stands for a finite measure space i.e. a non-
empty set Q , a og~algebra I of subsets of Q and a finite, positive, count-
ably additive measure y on % . . The reader is assumed to be familiar with
the terminology in the preceding sentence and should have some acquaint-

ance with elementary measure theory and functional analysis.
®

.

2, Real-valued measurable functions.

The various equivalent conditions for measurability of a real-
valued function on a measure space (Q,%,u) are presented here. The proofs
are well-known. I give them partly as motivation for section 3 and partly
in order to see how they might be generalised to vector-valued functions.
There is little point in going for full generality here. It is assumed
that the measure u is finite (i.e. u() < =) and that the functions are
real-valued. Since the notion of an extended-real-valued function does

not readily generalise, I do not consider it at all.
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2.1 Definition. A function £:0 + R is called measurable if

f—l((u,wﬁ) = {w € Q:f(w) > 2} is measurable for each real a.

It is hopeltss to consider generalising this definition as it stands.
If the set R of real numbers is replaced by an arbitrary topological space,
or even a Banach Space, the ordering is lost and the definition makes no
sense. One must lock for equivalent conditions which involve the topology

’
of ® in some way.

2.2 Lemma. If f£:0 + R is measurable then the set {w €Q:f (w) > al

is measurable for every real a.

[~

Proof. I can write {w€ Q:f(w) >al = N {w € Q:f(w)> u—l/n}. Since f is
n=1

measurable, each of the sets {w € Q:f(w) > a—l/n} is measurable. Since the
o-algebra is closed under countable intersections the set

{w € 2:£(w) > o} is measurable.

2.3 Corollary. 1If f£f:Q + R is measurable then f-l(I) is measurable for

every bounded open interval I.

Proof. Set I = (a,B) and note that f_l(I)={w€Q:f(m)> al N {w€Q:£(w) < B}
={w € Q:f(w) >a} N [Q ~{w € 9:£{w) > 8}]. Lemma 2.2 together with the

-1
properties of the o-algebra now quarantees that f ~(I) is measurable.
The first equivalent condition for measurability can now be established,

_1 .
2.4 Theorem. A function f:2 + R is measurable if and only if £ “(G) is

measurable for every open subset G of R.

Proof. Suppose that f is measurable. The bounded open intervals with
rational endpoints form a countable base for the topology on R. Therefore,

if G is open, I can find a sequence (In) of bounded open intervals such
--] [--]
that G = U In' Then f—l(G) = U f_l(In). Since each f-l(In) i1s measure-
n=1 n=1
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~1
able by the above Corollary, £ “(G) is also measurable. The converse is

clear since (g,« is open.

Notice how the proof depends on the fact that the topology has a
countable base. There would be ro way of proceeding if we had to write G

as an uncountable union of intervals.

2.5 Definition. A simple function S:Q > R is a function with finite

range. If S(R) = {ul, e an} then we can write § = ZT a where

1Xg,
i

Ei ={w € Q:5(w) = ui} and, for any subset A of @, XA(w)-= 1, w €A
0, w € A

It is easy to see that § = Z? aiXE 1s measurable if and only if each E,
. i
i

is measurable,

2.6 Theorem. If £:2 + R is measurable, then there exists a sequence
(Sn) of mesurable simple functions such that Sn(m) + f(w) (n + &) for
every w in Q.

Proof. For each n and for -n2™+1 < k < n2" write

_ -n -n
E =1{w€2:(k-1)2"" < £(u) < k2 7}. Then each Enk is measurable, since
LI

s

it is the inverse image of a half-open interval. The sets E_ are disjoint.
™

. -n R
Write Sn = I k2 Xg the sum being over all values of k from~n2"+1 to

T

n :
n2". Now Sn 1s a measurable simple function. For any w € 2, select N such
that{f(w)| < N. If n > N then l£(w)| < n and so -n < £(w) < n. There
. -n - -
exists k with -n2 41 <k <m % such that (k-1)27" < flw) < k277, Then
w € Enk and we get S (w) = k27", Since (k-1)27 < f(u) < k2 we have
lSn(w) - fw)l < 2™, 1t follows that Sn(m) + f{w) (n > w) |

I mention here that, of all the Proofs in this section, the one I

have just given is the most difficult to generalise. Indeed, it is because

of this that the various equivalent conditions for measurability in this
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section do not remain equivalent in the more general setting of section 3.

The above proof seems to depend ultimately on the fact that bounded sets
are totally bounded.‘ This is not true for the norm topology on an in-

finite~dimensional Banach Space. (It is true for the weak topology, and
one should be able to find a generalisation of the above result to that

case, with a bit of effort.)

2.7 'Theorem. If there exists a sequence (S )} of measurable simple funct-
q n D

ions such that Sn - f pointwise on Q , then f is measurable.

Proof. The fact that the Sn are simple functions is not needed at all.
© ;

Let o be real. I claim that f_l((a,w)) = u U n S_l((qf”)).
g>a N=1 n>nN "
gq rational
This is reasoned wut as follows. Suppose that w € f—l((a;”)) i.e.

f(w) € a. There exists a rational q > o such that f(w) >q. Since

Sn(w) =+ £(©) (n = =) there exists N such that Sn(w) > g for all n > N.

(-] <
But this all means that w € U 4] n st ({g,=))
: g >a N=1 n=N+1 D
g rational

The argument is essentially reversible: if ® is in the latter set there
o o0

exists @ > @ such that w € U n 5;1((qu*)). Then there exists N
N=1 n=N+1
such that w ¢ S-i((q,m)) for all n> N i.e. Sn(w) > g for all n> N. Since
-1
Sn(w) = £(®) (n =+ =) we then get f(w) > g>a. Consequently w € £ ~((a,0)),
Therefore the set equality holds. Since each Sn is measurable, the sets
S;l{(q,m)) are all measurable. Since the unions and intersection are count-
<« -]
able, theset U U n st tt@en
q >qa N=1 n=N+1
q rational
is measurable i.e. f-l((u,w)) is measurable, as reqguired.

Observe that the set of rationals plays a fundamental role in the

proof. Any generalisation of this type will involve separability.
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3 Vector-valued functions.

We can now lock at the case where the function f with domain Q
takes its values in a Banach Space X. In view of the results on real-
valued functions, there are two reasonable definitions of measurability
available in the more general case. The first is purely topological in

nature and does not mention the measure u at all.

3.1 Definition. Let X be a Banach Space and let f:Q -+ X. Say that f
is topologically measurable if f_l(G) is measurable for every open subset
G of X.

The secona definition is based on Theorems 2.6 and 2.7 but the
pointwise convergence requirement is relaxed somewhat. This definition
involves the measure § , because sets of measure zero are important here.
The theory of vector measures is based on this approach and depends com~
pletely on it. A simple function S:R > X is a function with finite range.

If S(Q) = {x1 .ee xn} we can write § = Z; xiin where E, = {w€ﬂ:s(m)=xi}.

Such a simple function is called measurable if each Ei is measurable.
.

3.2 Definition. Say that a function £:0 - X is mbasurable provided there
is a sequence (Sn) of measurable simple functions such that Sn - f a.e.
onﬂ,inumsmmeuutlwnm)—me[* O(n + )} for almost all w.

The objective is to investigate the equivalence of measurability
and topological measurability so let us first dispose of the case of

simple functions.

3.3 Proposition. A simple function $:Q -+ X is measurable if and only if

it is topologically measurable.
Proof. Let s ==I:_1xixE be measurable. Let G be an open subset of X.
: i

If S-l(G) = ¢ then S-l(G) is measurable. Otherwise S_l(G) = UE
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which is measurable, since {xi:xiEG} is finite. Conversely, if S l(G) is

31.
open for every open set G, I can show that each E, is measurable as hand side of (*} there exists a rational 4 < r such that for some N,
- - -1
follows. I have E =S l({xi]) =Q -5 l(x_{xi})_ Since X -{xi} is open, w € 5 (Bq)A N A for all n > N. Thus w € A and IISn(w) - xll < q for all
- - i -1
s l(x _ {xi}) is measurable and therefore so is E, =0 -5 1(x - {xi})' n > N. This gives |[f(w) - x|| fqgq<randsow€f (B) NA. The

equality (*) is established and tne fact that f_l(B) N A is measurable
3.4 Proposition. If £:Q = X is measurable then f is "essentially separa-

now follows from Proposition 3.3 and the properties of the ¢-algebra.
bly valued" in the sense that there is a subset A of Q such that

uth-a) = 0 and £(a) is separable. . 3.6 Theorem. If f is measurable then f is topologically measurable.
Proof. Write A = {y € 2:8 (w) =+ £{(w)} vhere (s) is a sequence of measure- Proof. let (S ) and A be as in the proof of Lemma 3.5. Let G be any
® : . -1 -1 -1
able simple functions with § - f a.e. Then B(R-A) = 0. Now U Sn @ ; open subset of X. Since £ ~(G) = {£ "l n (p-2}] v [£ 7(e) n Al it is
n
, n=1 j -1 -1
is countable since each 5 (A} is finite. Moreover, if S, () - f(w) then : enough to show that the sets £~ (G) N (0-A) and £ (G) N A are measureable.
— —_— . ; se s
» ; The first of these is measurable since it is a subset of the set Q-aA
flw) € U Sn(Q) . Consequently f(A) c U Sn(fl) which is separable. This
=1 n=1 i which has measure zero. Observe that £ L @ na=¢t@n fAa) na, sy

means that f(A) is separable.
Proposition 3.4 f(a) is separable. This means that the relative topology

3.5 Lemma. Let f be measurable and let B = B(x,r) = {y:lx-yll < r} be on £(A) has a countable base of open balls. Consequently I can find a
@«

any open bali. Then f_l(B) is measurable.

Sequence (Bn) of open balls in X with G 1 £(a) = U B_N £(a)
n
i n=1
]
Proof. There is a sequence (Sn) of measurable simple functions such that : Now we get
J «
ite A = . -A) = : -1 -1 -1 S
S ,*fae.onqQ. wWrited={u€ Q:S {w) -+ £(w)} so that u(g-a) = o. | f7@nNa = £ cns@a)na = ¢ (u B N«@na
] n=1
For any t > O put Bt = {y:Ilx-yl| < t}. First of all, ! ®

-1 ~1 -1 = U f_l(B N f@YNa = .
E7B) =[£7® 0 (@a)] U [£ (8 N Al so it suffices to show that the n=1 n i
sets f-l (B) N (Q-a) angd f-l (B} N A are both measurable. The set < 1 -1 @
= Uf (Bn) NEf (EWB) NA =U £ (Bn) na,
f_l (B) N (Q-A) is certainly measurable since it is a subset of -2 which n=1 X n=1
- -1
has measure zero. In order to show that £ Y(B) N A is measurable we show since £ "(£(A))N A = a, ‘
«© @
- -1 i
first that f—l (B) NA = U U n [s 1(;3 ynal (%) But now each of the sets f (B ) is measurable by Lemma 3.5. It follows
n q n i
q < r N=l n=N+l -1 -1 !
q rational that £ (Bn) N A is measurable for each n and therefore so is £ (G) N 4. i
Let w € £ 1(B) N a. Then [[f{w) - x|l < r. Select a rational q < r such This completes the proof. ;
that [{1f(w) - xI| < d. Since w € A, I have S (w) - f£(w) (n = ), There- j At this point the investigation is half over. It is established
J n )

fore there is an N such that IS (w) - x|| < q for all n > N, All of that measurability implies topological measurability. It would be nice if
n

this shows that w is in the right hand side of (*}. If w is in the right the converse could be established,but we run into problems. However, a

partial converse can be found, and it will be convenient to use the follow-
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ing known result from the theory of vector-valued measurable functions.

(see Diestel and Uhl).

3.7 Pettis Megsurability Theorem. Let £:Q + X where X is a Banach Space

Then f is measurable if and only if f is essentially separably valued and
weakly measurable (in the sense that the real-valued function gof is

measurable for every ¢ in the dual X* of X)

3.8 Theorem. If f is topologically measurable and essentially separably

valued then f is measurable.

Proof. By the Pettis Measurability Theorem, it is enough to show that
1f @ € X* then of is measurable (as a real-valued function on Q). By
section 2, it suffices to show that ¢of is topologically measurable. Let
G be an open subset of R. Then Gpof)-l(G) = f~1(¢rl(G)). Now ¢ —l(G)
is open since ¢ is continuous. Then f—l(w—l(G)) is measurable since f is
topolbgically measurable. It follows that ¢of is measurable.

The only remaining question is whether the condition that f is
essentially separably valued can be dropped from Theorem 3.8. In order
to obtain more insight, we can adopt the following device which simplifies

the problem conceptually.

3.9 Proposition. The following are equivalent
(a) There exists a measure space (Q,Z,y) and a topologically
measurable function £:Q - X which is not measurable,
(b) There exists aBorel measure A on X such that the identity on
X is not A-measurable.
(c}] There exists a Borel measure A on X which is not concentrated
on any separable subset of X i.e. such that there is no separable

subset P of X with A(X-P) = oO.
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Proof (a) = (b). Suppose that (a) holds. The collection

m=1{ec X:f-l(E) is measurable} is a o-algebra on X, as is easily veri-
fied. Since f is topologically measurable?ﬂ contains the open sets and
therefore also contains the Borcl sets of X. Define M(E)= u(f-l(E)) for
every Borel set E. Then A is a Borel measure on X. Suppose that the
identity is A-measurable. There exists a sequence sn:x -+ X of
A-measurable simple functions with Sn(x) *+ x a.e. on X. Let

E = {x:8 (x) » x} so that A(X-E ) = o. Define t :Q * X by t = § of.
o n 0 n n n

- -1, -1
Then tn has finite range. Moreover, if G € X is open then tnl(G)=f (Sn (G)).

But §_'(G) is A-measurable and so f‘l(s;l(c;)) is (u-)measurable. This
means that tn is topologically measurable and therefore measurable by
Proposition 3.3. If w € £ 1(E) then f(u) € E, and 50 §_(£(w)) * £(u)
(n > =), This gives t = fon f'l(Eo). But @ - f"l(Eo) =l - E)
and u(f_l(x—Eo)) = A(X—Eo) = 0. Hence tn =+ f a.e. on Q and f is measure-
able. This contradicts the assumption that (a) holds and therefore the
identity on X cannot be A-measurable.
(b) =(c). If (b) holds then the identity on X‘is topologically measurable
but not measurable. By Theorem 3.8 the identity cannot be essentially
separably valued. This establishes (c) at once.
(c) =» (a). Let Q2 = X, Let X be the Borel algebra on X and take f as the
identity on X. Then f is topologically measurable. However, for the given
measure A there is no sequence (Sn) of measurable simple functions converg-
ing almost everywhere to f. If there were such a sequence then f would be
essentially separately valued, which is impossible, since X is not concent-
rated on any separable subset of X.

The problem now reduces to finding an answer to the following quests-
ion: is it possible to have a Banach Space X and a finite Borel measure )

on X which is not concentrated on any separable subset of X?
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The question is related to Ulam'® Measure Problem: does there exist
a set D and measure v such that every subset of D is measurable,
0 < v(0) <= .and every countable subset of D has measure zero?

The answer to this question is somewhere in the foundations.

3.10 Theorem. If the answer to Ulam's Measure Problem is ‘Yes' then

there exists a topologically measurable function which is not measurable.

Proof. Let D be a set with measure v satisfying ylam's criteria. Let X
be the Hilbert space £Z(D) consisting of all functions ¢:D ~»R for‘which
{8€D : @(6) + O} is countable and 25 € le(5)|2 is finite. The inner
product on £2(D) is given by < @ y > = ZGEDw(GPw(G). The measure space is

(0,2°,v) and we define £:D - X by £(8) = &, where Le0y) = { o y #6
1 y =96

As 1s well-known, the set {26:6€ D} is an orthonormal basis for 22(D) and
so HL6 - %yll = 2 for § 4 Y- The set £(D) therefore has no limit points
and so every subset of f(D) is closed. This means that a subset of £(D) is
separable if and only if it is countable.

If f is measurable then it is essentially separably valued and so
there is a subset A of D with v(D-A) = O and f£(A) separable. But then
f(A) is countable and hence so is A which gives Vv(A) = O. Now we have
v(D}) = v(A} +v(D-A) = O, a contradiction. This means that £ is not measure-
able.

It would be nice to complete the work by proving the converse of
Theorem 3.10. However, I have not succeeded in establishing it. My numer-
ous attempts have left me with the impression that the converse holds. On
the other hand, the fact that those attempts failed leaves room for doubt.

It is left to the reader to pursue this question.

Reference,

J. Diestel and J.J. Uhl Jr., "Vector Measures"
Mathematical Society,

Department of Mathematics,
The University of Transkei,

Private Bag X5092,

Umtata, Transkei.
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h relate mainly to the rules and

regulations of handicap compet necessary to rank the 18 holes
5f the course in oxder of difficulty so as to provide & strokes index for

tc 18 {least difficult), This

is normally dons on a subjective basis, and is conseguently a freguent
topic of controversy in many golf ciubs. In this note,; We propose a more
objective method for performing this indexing, and we apply it to a parti-

cular case (i.e. our own golf course).

1
[t]

The par score for a hole is the score which a top-class (seratch)
player would be expected to have at that hole. An obvious measure of the
difficulty of a hole is the average amount by which players exceed the par
scora for that hole. It was decided, however, not to use this particular
measuré because of the distortive effect on the mean of outlier data points;
such scores could ogcur quite frequently at particuiasr holes (e.g. those

with psychologically intimidating features such as out of bounds close to

the tee, water hazards closz to green, etc,, etc.) thereby inflating

nsic difficulty of the hole.

the mean score disproportionately to the intr
A related measurs which overcomes this problem is the percentage or pro-
portion of players who equalled cr bettered par at the hole. This is the

measure which we have adopted, and which

Some featurss of this measure are wortny of note, ; motivate
First r or equal
estimated from the records of golf competi-
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ively clear, and from (bitter!) experience glaringly obvious, that the
relative difficuity of any hole is very dependent on weather conditions,
and in particular, on wind speed and direction.

In this paper, we postulate that the probability of equalling or
bettering par at any hole depends cn the variables handicap, wind speed
and wind direction via a logistic function; we estimate the parameters of
this function from a large data-set of golf scores; test the goodness of
fit of the model and, having accepted the model, calculate the expected
value of this criterion, with respect to the variables handicap, wind
speed and wind direction, for each hole and thus provide a ranking of the

18 holes.
2. The Data

The data consisted of scores for a total of 575 players, spread
over five different competitions (i.e. days). An initial analysis con-
firmed that the probability of at least equalling par was heavily depend-
ent on both the handicap of the player and weather conditions (i.e. wind
speed and direction). Data were alsc available for the actual speed and
direction on each day (at six-hourly intervals); the particular competit~
ions whose scores were used in this analysis were chosen specifically on
the basis of minimum variability of the six-hourly readings, and the wind
speed and direction (taken as the average of the two day-time readings)
were then assumed constant throughout the day.

‘c

For illustration, we provide in table 1, a typical data set - i.e.
that for hole 5. This set highlights many of the points already made. In
particular, on any given day the probabilities of at least equalling par
are markedly different for the two handicaps classes. Furthermore, this
probability, for either handicap class, varies widely from day to day. For
exampie, in the case of competition 1, for category 1 golfers this pro-
bability was 0.20, whereas for competition 5 it was virtually doubled
(to 0.39). An explanation of this variation is provided by the fact that
the wind direction on day 1 was 330 (virtually directly against the hole
which faces 5 degrees east of North) whereas on day 5 the wind direction

was 200, almost a directly following wind.

3. Fitting the Model

We have now established that the probability of at least egualling
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18 par at a hole appears to depend on a number of factors. These are rep-
HOLE 5 resented by the variables:
W = Wind Force
8 = Wind Direction
H = Handicap class of player (1 if player's handicap < 10)
* LE *GT OBSERVED P play play Pz
COMPETITION W ] B PAR PAR PROPORTION (2 if player's handicap > 10)
< PAR We postulate that there is a functional dependence of Pi’ the pro-~
bability of at least equalling par at hole i, on these varijiables, i.e.
' 1 8 330 1 9 35 .20 Fhats
8 330 5 1 49 o2 (1) Pi =g, (W,8,H) (i =1,2, ..., 18).
We further postulate that the logistic model represents an appropriate
class of functional forms to describe the relationships (1). The logistic
2 10 80 1 12 30 .29 model is given by
10 80 2 1 26 .04
(2) P, = prob {Score < par XprXgr enn .}
3 4 210 1 37 751 - A )
.34 _ 2/3:13 Qb + ;E.CE? )ﬁk
4 210 2 12 115 .09 - - :
| + bx,e(a,o+ Za}x&) |
£
4 18 290 1 11 29 .28 where xl' Xz, «+«. , are independent variables. The independent variables i
used in our analysis were :
Xl : W "'.
5
7 200 1 53 84 -39 X2 : W cos (0 —ui), where a;, = direction of hole i
X3 : H |
the inclusion of each of which can be justified - a priori, on heuristic
grounds, and a posteriori on the basis of their explanatory capacity.
Z§E£E~£ The model (2) was then fitted to the data (using the software pack-

age BMDP) to provide estimates of the co-efficients a s a, ay, ag for each

hole, t-values for these co-efficients and appropriate goodness-of-fit

statistics.
For illustrative purposes, we describe here the fitting of the logi-

stic model to the data for hole 5 (presented in table 1). Similar analyses

were performed for each hole.

The parameters estimated for equation (2) for hole 5 were (t-values
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in brackets) HOLE 5
a, = 0.767 (1.39)
OBSERVED
. al = 0.015 (0.43) COMPETITION H PROPORTION PREDICTED
a, =-0.071 (-.255) i PROBABILITY < PAR
a; = -1.759 (-5.55)
The goodness of fit chisquare (1.639) has p-value 0.802, and does L 1 -20 .21
’ not lead to rejectidn of the model. A more intuitive presentation to 2 .02 .04
highlight the adequacy of the model is to use the estimated model to pre-
dict the expected or theoretical probabilities of at least equalling par
for each of the five days (i.e. W, 8 combinations) and for each handicap 2 1 .29 ’ .26
category - i.e. a predicted probability corresponding to each row of 2 -04 .06
table 1. Table 2 presents these theoretical probabilities for hole 5,
together with the observed probabilities as already given in table 1.
The extent of the agreement is remarkably good. 3 1 .34 .34
2 .09 .08
A similar analysis performed for each hole produces an estimated
logistic function formulation of the functional dependence of the pro-
bability Pi on the various independent variables, which in all cases pro- 4 1 .28 .26 ‘
duces very good agreement between observed and predicted probabilities. i
In only one case does the chisquare goodness of fit statistic lead to re- . ]
jection of the model at the 5% significance level, and this is just about 5 1 -39 N .40 ’
what we would expect if the model were appropriate. We have, therefore, i ! AV_J
now established a relationship of the form Pi = gi(w,B,H) for each hole for )
TABLE 2 {

any given combination of the variables w,0,H.
To obtain an overall "average" index it is necessary to establish

the joint distribution of W,8,H. H is clearly independent of W,8, and had

for our data the very simple probability distribution
p(H =1) = p(H = 2) = 4%

Denoting the joint distribution of W,8 by £(W,8), the expected value D

of Pi as formulated by us will therefore be given by

) f_ fjfgﬁ(v{ 6,H) (V,8)d v do
Hzl

O

(3)

TR e
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In sections 4 and 5 we describe the empirical determination of £(w,8),
the resultant derivation of 51, and the corresponding indices 1 to 18.

-

4. Joint Distribution of Wind Velocity and Direction

The probability distribution of wind speed is commonly assumed to
be a member of the Weibull family of distributions. This is an empiric-
ally based assumption which usually gives a good fit to data from sites
which exhibit a prevailing wind direction - when there is no prevailing
wind direction, the Rayleigh distribution is generally found to provide
a good fit. Since the Weibull model does not provide information on
wind direction, it is inappropriate in our case. In a 1979 paper, Mac-
Williams, Newmann and Sprevak presented a simple theory for modelling the
Joint distribution of wind speed and direction. In a later (1980} paper,
MacWilliams and Sprevak showed that the model provided a very good fit to
wind data from the 14 sites in the Republic. of Ireland and 5 in Northern
Ireland for which hourly data were available. Our model and estimation
procedurg are effectively those introduced by MacWilliams et. al.

Let W = wind velocity

Wx = Component of wind velocity along the prevailing wind

direction
wy = component of velocity Perpendicular to the prevailing
direction
6 = Radian measure of the prevailing wind direction.
We assume that
(i) Wx ~ N(u,uz); Wy N N(O,az)
(i1) Wx, Wy are stochastically independent; hence the joint

p.d.f. of Wx, wy 1s given by

o) st 2035 [

By making the transformation
W =Wcos 8 , W =W sin 3]
X Y
we obtain the joint p.d.f. of wind velocity and direction
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FU40) - 37 o) e (o - 2rne]

0¢6<m Wro

The marginal distributions of wind velocity and direction are obtained by

integrating £(w,8) over 6 and w respectively giving

T

i) far) LfEV), e

w
ot

/Vmw(u)=

z 1 2 [ Q
'E& [40)
B N o B exp (L‘L“’_ )J (L)
(425}) I+ I's 26~ 92 L
0£6< 2
where I (.) is the modified Bessel function of the first kind and order
o

zero and §§(.) is the standard normal distribution function. It is worth

LNO R

noting that h (w) and he(ﬁ) became the Rayleigh density function and
w

l/21[ respectively when u is zero.

5. Derivatjon of Expected Probabilities

Before applying f(W,6) to compute Pi : 1, 2, ... , 1B we must first

supply estimates for u,a2. The data used in the egtimation were recorded
(4 times daily) by the Galway Meteorological Station over the 12 month
period September, 1980 ~ August, 1981. Of the data available, only those
values relating to daylight hours were used. The data consisted of wind
speeds which were presented in integral units of the Beaufort scale and
wind direction - specified in sectors of 10° width so that for example,
a recorded direction of 9 means a wind blowing from a point 85° - 95°
measured clockwise from North, The parameters specifying the function
£iW,0) were estimated by resolving the observed data into the two ortho~
gonal directions after the prevailing direction had been obtained. The
prevailing direction was taken as being the centre of the sector having
the largest frequency of occurrence, (sector 24) .

The estimates obtained were as follows:

. o
(1) Prevailing Direction: 240




=
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5 a4. (11) W = 3.215, si = 58.996
i Expected Probabilities of ¢ par Average
é H;ie Handicap Handicap ::ggect to Cor;:;fg:ilng wy = -0'037'55 = 60.611
i N Class 1 « Class 2 handicap -
Wx, wy, Sx' Sy represent the average wind velocities and standard devia-
1 .36929 21128 29029 5 tions in the velocities along the prevailing and perpendicular directions.
P 41420 .22830 32125 The values obtained were consistent with the gssumptions made and 3.215
3 61590 41086 .50888 13 and 59.0 were then used as estimates for H,0 respectively in the model.
"4 .58107 .35697 { .46902 11 The integrals.
5 34095 .08877 ; .21486 1 Jgi (w,0,H)f(W,6)dWdad6 : i =1, 2, 3 ..., 18
6 -29515 -17937 i -23726 3 were evaluated using the NAG library routine DOIFCF. The results
7 -69868 -42739 +56304 15 together with the suggested indices are given in Table 3.
8 .72849 .43354 .58102 17
9 .38985 .29714 | .34350 9 6. Summary
10 . 8524 .16725 | .22625 2 The dependence of the probability of at least equalling par at any
11 .51290 .21006 .36148 10 given hole on handicap, wind speed and direction is shown to be adequat-
12 .61996 .49026 .55511 18 ely described by the logistic function. The expected value of this proba-
13 .44748 .18375 .31862 bility with respect to the empirically derived joint distribution of the
14 .44264 .27441 .35853 8 independent variables is evaluated to provide a strokes index for a golf
15 .51062 .35130 .43096 14 course.
16 .50353 .22195 .36274 12
17 .59382 .27348 .43365 16 References
18 .42472 .22587 .32530 6 1. MacWilliams, B., Newmann, M.M., Sprevak, D:‘ (1979) The Probability
distribution of Wind Velocity and Direction". Wind Engineering 3.,
264-269.,
IRBLE 3 2. MacWilliams, B., Sprevak D., (1980) "The Estimation of the Para-

meters of the Distribution of Wind Speed and Direction" Wind

Engineering 4 227 - 237.
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A Final Remark on Infinite Exponentials

P. J. Rippon

The last issue of the Newsletter contained an article on infinite
exponentials in which the following problem (dating back to 1907) was
stated.

For any complex number a let a, =a and

ag = exp[anlog al, n=1,2, ...,

where the principal branch of log a is taken.

Is the sequence an convergent whenever a lies in

-z
R. = (e*® ilgl <1} 2

This problem has now been given a more-or-less complete solution by

Dr. I.N. Baker of Imperial College, London, who uses the classical theory

of iteration as developed by Fatou and Julia. 1In fact a is convergent
n

when a is an interior point of RC and when a is of the form e;e +C being

a root of unity. However for most points of 3RC the sequence a_ is diver-
n

gent.

Details should appear.

Faculty of Mathematics,
Open University.
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School Mathematics - Knocking on Heaven's Door

M. Brermnan

You who are reading this most likely know what's wrong with secondary

school mathematics in Ireland [1]. The only question you need to have

answered now is: "When is something going to be done about it?"

At the time of writing (October 1982) the Department of Education
Mathematics Syllabus Committee is supposed to be in session. The agenda,

as far as I know, does not mention Syllabus change but the Irish Maths.
Teachers Association representative on the Committee will be asking that

the IMTA's Draft Syllabus submitted last year be considered as a basis for

a new scheme. For some IMTA members this session of the Syllabus Committee

is tantamount to a sitting of the Delphic Oracle. Years of deliberation

and consultation of members have gone into preparing the IMTA's case. Their

brief is now in the hands of God. Or rather, it has been for about 18 months.

The IMIA's case is for a reduction by about one-third in the Higher

Leaving Cert, courses - which should result in large percentages of examinees

scoring high marks (why not?) in their exams. The IMTA are firmly behind

an anti-abstract groundswell among teachers.
The groundswell has been there for years but with a fall-off of in-

terest by Maths, teachers in thelr subject (as evidenced by enrolments in
their Association) and the onset of the micro-computer, the Maths, teachers
dummytit, there is no more hope of the groundswgll coming to anything than
there is of the Exchequer financing radical change.

This last consideration might prove to be a decisive one.

for example, of three Leaving Cert courses (lower, middle and higher) are

Proponents,

almost certain to have their ideas frozen in the chill of public cut-backs.
Indeed it may even be that any change which requires expenditure (e.g. on
teacher retraining courses) which run into five (would you believe four?)

figures will die a lonely death in the corridors of Marlborough Street where

Department of Education finances are controlled. But that's only specula-

tion.
Yet how dire is the need for change? Pretty dire, even viewed from

the outside. That dirty word "fail" has not yet been erased from the minds
of this country (surely an object lesson in how to brain-wash a whole people

1f ever there was one} even though no such category exists officially. One

cannot fail the Leaving Certificate. It is an official impossibility.

H
t
i
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Unofficially, and outside in a brain~washed world, if you don't get 40% in
Maths. you've got noehing: 1f you don't get 65% in Maths you've only "passed"
(another illegitimate word). There are even things called "red honours" in
popular lore: a "red honour" is 55% on a Lower Leaving Cert paper.

Unofficially there is concern in high places. Higher Course Maths
numbers fell dramatically during the last 8 Years or so as children began
to fmake the sensible decision that the Higher Course wasn't worth the time
it took up, even for extra University points. The Department responded (or
was it coincidence?) by making the Higher Course papers easier ~ and by
propping up lower course grades at marking~-time whenever there was a danger
of catastrophic numbers falling into the "fail" category or of a sensation-
al divergence from the usual proportions in the other marks-categories.

At the heart of the matter one suspects that the make-or-break import-
ance of the Leaving Cert which draws huge numbers into Maths classes (e.g.
all aspirants for nursing, of which there is a4 never-ending supply) has
Placed a Sstrain on the syllabus which it was never intended to take. A
syllabus after all should be no more than a coatstand on which we hang our
coats, a steel-mesh onto which We pour our concrete, a line on which we
hang out our washing. Far from these humble stations, the secondary school
syllabus has become the Word of God. Teachers teach the syllabus now.
There is little time left to teach mathematics. If there are chinks in
the syllabus, there are chinks in the Word of God and it's bound to show.
Any starryeyed nurse-~aspirant will tell you, her mind filled with pictures
of bedside manners, emergency drips, tucking in the children, switching off
the lights. The word is Irrelevance.

Further back, at Inter Cert, all is not well either. 1In editions of
the IMTA Newsletter in May and September of this Year I detailed faults in
the present Geometry course as well as faults in proofs of theorems given
in standard commercial textbooks. Within its own rationale the Geometry
course is a chaotic bag of difficult (to me) jumble. It lacks order and
elegance and to this day I am not satisfied with answers given to key
questions such as "why is it important for pupils to prove that the image
of a line under a translation or under a reflection in a point is a line,
although they are asked to take no notice of the fact that the image of a
line under reflection in a line is a line?" (They are encouraged to use
this latter result, without comment. Worse, they have already had it moti-

vated to them that a translation and a reflection in a point are composi -
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tions of reflections in lines!!).

Axioms are sloppy and there are other faults - not least being the
thinking that methods which were found good in the older School-Euglid
Geometry should be exhumed and inserted into the present course. Was our
changeover to "Papy's" Geometry no more than a classical native solution
to having to make a choice?: "We'll make it look as though we have Papy
but in reality we'll have Euclid". For example, some teachers have taken
the step of teaching proofs of congruence of triangles before beginning the
Geometry proper and maintain that inter alia the Side-Angle-Side (SAS) and
SSS and ASA results give more machinery to the pupils for solving problems
[2].

For my part, I will not present a course of Geometry to pupils which

purports to be based upon a transformation approach but depends for its life

upon a course of Geometry which it replaced. For one thing I don't agree

with a deus ex machina group of congruence theorems to ease the present
difficulties: for I couldn't make it work in class, ancother, the double-
think behind this state of things - which has lasted now for 14 years - is
bad for our integrity as Maths, teachers.

Indeed, all our present country's problems are not economical.
allows that the changed Geometry was first moved around 1968, consolidated
in 1973 and will continue to be examined at least until 1984 (what else!),

If one

then there are a quarter-million people walking around this country who have
L]
been brought up on a diet of bad Geometry - a Geometry,worse in gquality than

that fed to their parents.
Of course some of the material is so difficult that luckily Qerhaps

80% of the students have not digested it. Mr. Fred Holland writing in 1977

said "Try as I will I cannot convince my first and second year students of
the necessity for equipollence in the definitions of the transformations of

Their minds turn to and run along their preconceived knowledge

the plane.
If it

of length. They appear to accept equipollence just to humour me.
were in reverse and equipollence followed equality of length, everything

would be fine. But to them I am putting the cart before the horse” [3].

How far all of this is from what one Maths, Professor said at an IMTA

r courses that they
Conference recently: "We do not require of entrants to ou

have smatterings of this, that, or the other topic. The main requirement is

a clear mind, an ability to reason and beyond the basics we'll teach them

the rest. In fact, we''ll even teach them the basics”.




|
i
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vark ages indeed. The IMTA has campaigned publicly (well, before the
present hubbub) about the need for syllabus reform; it has set up its commi-
tees, held meeting upon meeting, poured out its sweat, fleshed out its ideas
and after four ye;rs work submitted its Proposals for new Maths. Syllabi.
Here outside the Oracle the weather is as bleak as ever. We could do

with good news to cheer us up.

References:

[1] over 5 years ago John Relly of Wicklow Vocational School listed the
main faults as follows: (Irish Maths Teachers Association, Newsletter,
No. 31, January 1977).

(a) Inadequate teacher training; (b) Demotion of traditional skills
(mental arithmetic, graphs, estimation, logs(!}, algebra);
{c) Distancing from Science curricula; (d) Over-abstraction (irrele-
vance to life of laws of associativity, etc., Axiomatics and Symbolism
too soon); (e) Superficiality, e.g. treatment of groups;
(f) Unsuitability, general orientation towards University Mathematics.
{2] Article by Gerard Coogan, IMTA Newsletter, No. 30, October 1976. See
also "Computer Mathematics 1". G. Coogan. Folens 1982.
[3] IMTA Newsletter, No. 31, January 1977.

Our Lady's Bower School,
Athlone.
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MATHEMATICS 'HORSES 'FOR "ELEMENTARY PHYSICS 'COURSES

Niall D Muvchii and Colm 0'Sullivan

Recent publicity about the 1982 summer examinations at U.C.C. has
served to draw attention to the fact that for a number of years significant
numbers of first year students have been having difficulties in their first
university Physics course. While this problem is not confined to U.C.C.,
nor indeed to Irish Universities, it does seem to exist in first science
classes in U.C.C. in a particularly severe form. Given that the first year
Physics course in U.C.C. is taught at a low level (significantly lower than
U.K. A-levels and certainly not at any higher standard than prevails in
most North American universities) it is important that we attempt to ident-
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ify the reasons for this problem.

We reject totally the argument that the course is intrinsically too
hard for the students. We feel that it is a counsel of despair to suggest
that Irish university students are less able than their counterparts abroad.
Further, those students who attempt either the exam or the course a second
time have a high success rate. Thus one must conclude that the primary
reasons for the student's failures must lie in their background and pre-
paration.

One contributory factor is that more than 40% of the first science
Physics class in U.C.C. have not done Physics at Leaving Certificate level.
We accommodate this by teaching a course which assumes no previous know-
ledge of the subject. The course is very compact (only about half the
Leaving course is covered) and nothing is included that is not on the Leav-
ing Certificate syllabus. We believe, however, that an absence of a back-
ground in Physics is not the primary source of the difficulties. The fail-
ure rate among students who did Physics but obtained a poor grade (e.g.

D,E or F on the higher paper) in the Leaving Certificate is significantly
worse than the %ailure rate among students starting the subject from scratch.

We have become convinced that a major contribution to the difficulties
that students are having comes from their grasp, or rather lack, of the
fundamentals of Mathematics. We recognize that Physics is Physics and
Mathéﬁagfggﬁggtéﬁzt each discipline has its own ethos and understanding.

On the other hand it is clear that Mathematics p}ovides the language of
Physics. In all Physics courses at this level the insights and ideas in-
volved are conveyed by mathematical relationships which both codify and
illuminate the physical processes. In turn, we expect students to manipul-
ate these formulae and be able to extract numbers from them.

Both the Science Faculty at U.C.C. as a whole and the Department of
Physics have carried out a number of detailed surveys into the background
and skills of incoming students during the past five or six years. Dianos-
tic tests in basic mathematics have been a regular part of such investiga-
tions. We have discovered an appalling lack of the most elementary mathema-
tical preparation among the first year science students (the problem is
much less severe among the pre-medical, pre-dental and first engineering
classes). The problem is not an absence of knowledge but rather a total
lack of facility with even the simplest operations. It is not possible
here to list all skills found lacking, but a few examples might help to
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illustrate the problem to some extent.

(1) Reassembling of terms done routinely in Physics classes such as
« (a-b) = (e~d) = (a—e) - (b-d)
is seen by a significant number of students as a black art,
designed to confuse.
(ii) While students are not expected to know any values of Sin@ except
for 6=0 and 8= 900, if sin0 = 0 or 5in90° = 1 are used to simplify

’ an expression as much as 20% of the class may be lost.

(i11) The following question was asked on one of the diagnotic tests;
over two-thirds of the class gave a wrong answer

This a rough position versus )

time graph for a moving car.
Is the car

(1) increasing speed

position

(2) moving with constant speed
(3) slowing down
(4) going backwards

v

time

The sort of mathematics required for an elementary course in Physics
is far from sophisticated as can be seen from the examples, but rather the
material is that which should be covered in the junior cycle in secondary
school. We can get by if students do not know how to differentiate sinf,
but we do expect them to know the general shape of the trigonometric funct-~
ions. 1In these days of calculators, we do not expect students to be able
to multiply, however we do expect them to be at least able to estimate an
answer. A significant fraction of the class is not convinced that the in-
verse of a number less than one is greater than one and, when dealing with
exponents, up to 30% will get division wréng.

There seems to be continuing tension in the second-level schools where
some teachers feel that the courses are 'too academic’. This is often
understood to be a result of having the courses 'geared to the needs of
third-level'., The basis for the latter view is unclear. We, as third-
level teachers, feel that many of the criticisms of the 'anti-academic’'
camp are valid and ought to be considered seriously. We see too many
students with 'good' Leaving results coming out lacking basic survival
mathematics. They are unable to interpret graphs, they do not understand
scaling (double something in the numerator and the quantity doubles,
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double the denominator and the quantity halves). They are unable tc per-
form the simplest of manipulations (A=BC -+ B=A/C); all variables are either
X or y, everything else is a constant; they do not understand sine or cosine.
They are unable to transfer knowledge; they seem to have been drilled to
solve a particular sort of problem when it is posed in a set way, but are
unable to recognise an equivalent problem in a different context.

We feel sure that none of our students have passed through secondary
school without meeting the ideas mentioned above. We expect that all stu-
dents knew at one time that sin 90° = 1. What seems to be missing from the
learning experience is any attempt to reinforce the elementary concepts.

One of the most undesirable, and we presume unintended, side effects of the
course reforms in second level education in the last decade or so has been
an increase in the strategy of leaving out large sections of the syllabus
for the purposes of examinations. This seems to be coupled with an in-
creased reliance on rote memory as an alternative to understanding. Of
course, these problems are by no means unique to Mathematics, they pervade
the entire system. One obvious response to this problem is to reduce the
quantity of new material introduced at each stage. This would enable the
basic hard-core material to be covered in more depth and would allow more
time for students to achieve mastery of the basic skills involved.

We hope that it will be uﬁderstood by all that these criticisms are
intended to be constructive and are not an attempt to distract attention
from our own shortcomings. Physics in school or in university is an immedi-
ate user of mathematics. Like any course whicltt depends on simple mathema-
tics, it will prove to be a difficult subject for those students who lack
the basic skills. We readily accept that a large number of students leave
second level well motivated and well equipped in basic mathematics. The
quality of Mathematics teaching in some Irish schools compares favourably,
in our view, with the very best in other countries. Unfortunately we have
found that a large number of students also emerge from secondary school very
badly equipped indeed. Given that we are talking here about minimal mathema-
tics (the sort of mathematics that is used to justify the importance of the
subject in the schools) this is deeply disturbing and calls for some res-
ponse.

Much of the basic training in Mathematics required for success in an
introductory course in Physics is the same as that required for survival in

any situation. There seems to be no conflict here between the needs of

]
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third-level education ana ‘education for life'. Indeed we would argque
that the simple mashematical skills we have isolated as being required for
elementary physics are also precisely those required for survival in our
modern technological society. A serious lack of these skills in an adult
population is as serious a problem as illiteracy; those lacking such skills
today will inevitably find themselves exploited by society. Many of the
st?dents with the problems discussed above would also be unable to deter-
mine whether a packet of 6, 10, 16 or 36 fish fingers is the best value.
Consider also the level of competence in simple mathematics that is re-
quired in order to follow, let alone participate in, a debate on the safe-
ty of asbestos or of nuclear power. Similar skills are required if one is
to make any judgement about modern economic theories expounded by politic-
ians. The teachers of mathematics at all levels carry a grave responsibi-
lity and deserve every support. All those in a position to influence
educational policy in mathematics should urgently cansider whether present
practices are achieving the desired objectives. On the evidence available
to us we. are forced to conclude that, for a significant number of school

leavers, this is not the case.

Physics Department,
University College, Cork.
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BOOK. REVIEWS

RIESZ AND FREDHOLM THEORY IN BANACH "ALGEBRAS

B.4. Barmes, G.J. Murphy, M.R.F. Smyth and T.T. West
Research notes in Mathematics, PITMAN (82) 117 pp.
A linear operator T on a Banach space X is continuous if and only

if it is bounded, in the sense of mapping bounded sets into bounded sets,
and if it actually maps bounded sets into totally bounded sets then it is

called compact. If K is a compact operator and O+ A € € then T = K -AI

-1, . :
is Fredholm, in the sense that its null space T “O is finite dimensional

and its range TX is closed and of finite dodimension. An operator K for

which T = K - AT is Fredholm for each A # O is called Riesz. It turns
out that if K is Riesz then it need not be compact, and for each X # O
the igggf_of T is zero, in the sense that the two finite dimensions coin-
cide, and indeed that T will be invertible except for at worst a sequence
of values of A tending to O.

As is familiar this is a circle of ideas of crucial importance to
those who would use bounded linear operators to study differential equa-
tions: differential operators can never be bounded, but the associated in-
tegral equations are built upon operators which are not only bounded but
actually compact, and it was among integral equations that Fredholm theory
was born. Thus Fredholm theory should be tightly bound to the core of the
theory of bounded operators. One perhaps rather‘perverse way of doing this

is to try and "algebraicise" the theory - a sort of "Wilson cloud chamber™”

approach in which the properties of being compact, Fredholm or Riesz are
to be expressed not spatially but in terms of all the other bounded linear

operators on the space. If one should succeed in doing that, then there is

an overvwhelming compulsion to go on and study corresponding elements of more

general Banach algebras.

For better or worse, this is the subject of the volume under review.
It falls into six chapters, indexed by descriptive letters rather than by
arabic numerals. The preliminary Chapter O, OPERATOR THEORY, was intended
to be a summary of the basic definitions of compact, Fredholm and Riesz
operators and an account of the algebraicisation of the second two pro-
perties - compactness is rather more elusive. It has however been augmen-
ted by a discussion of a new "enlargement process" for spaces and operators

which gives a very sharp description of semi-Fredholm and of Fredholm

et
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operators; this technique is applied to obtain a new characterizacicn of
Riesz operators and to derive range inclusion theorems for them.

Chaptexr, F, FREDHOLM THEORY, is the core of the bock, and sets out to
characterize the Fredholm elements of a Banach algebra. If A is a semi-
simple Banach algebra then the sum of its minimal left ideals is equal to
the sum of its minimal right ideals and forms a two-sided ideal called the
Socle: then an element x € A will be called Fredholm if and only if it is

invertible modulo the socle. If A is not semi-simple then this does not

work: in that case first remove the radical and make it semi~simple. To
see that this Fredholm theory works we must first restrict attention to
primitive algebras and then climb back to a general semisimple algebra.

If A is primitive, in the sense of having at least one faithful irreduci-
ble representation as operators on a linear space, and if the socle is not
zero, then it turns out that a Fredholm element x induces an actual Fredholm
operator of left multiplication on the quotient A/J by each minimal left
ideal J, and further that the index and the two finite dimensions associa-
ted with this operator are independent of the particular ideal J. Thus

the 'usual decomposition and perturbation theory for operators transfers
back to elements of primitive algebras. If more generally A is semisimple
then the authors show that x € A is Fredholm if and only if the coset x+F
is Fredholm for each primitive ideal P. The index and the two finite di-
mensions are now computed by adding the corresponding quantities for each
coset x+P, having first shown that they vanish for all but finitely many P;
it is then still possible to transfer decomposition and perturbation theory,
and the "punctured neighbourhood theorem” to algebra elements.

Chapteér R, RIESé THEORY, turns to the concept of a Riesz element of
an algebra A relative to an ideal K, and shows that for the theory to work
it is necessary that the ideal K be closed and have the same "hull-kernel"
as the socle, or presocle if the algebra is not semisimple. The authors

prove a theorem showing that a left or right ideal lies in the hull-kernel

of the socle if and only if O is noc an accumulation point of the spectrum
of any of its elements; if the whole algebra satisfies this condition it
is called a Riesz algebra. For example the LCC and the RCC algebras of
Kaplansky, and the group algebra of a compact group, are Riesz algebras in
this sense.

Chapter C*, C*-ALGEBRAS, starts by picking up a "wedge operator"

construction used in Chapter O to characterise Riesz operators and uses it
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to define the finlte rank elements and the compact elements of a C*-algebra:

it then turns out that these just form the socle and its closure. The main

burden of this chapter ié to reproduce the famous West decomposition, and

express a Riesz element of C*-algebra as the sum of a normal compact ele-
ment and a quasinilpotent. Stampfli's generalization of the West decom-
position is obtained on the way; the authors then go on to an improved
characterization of Riesz algebras, and a version of the classic Gelfand-
Naimark-Siegel construction which also preserves compactness and Fred-
holmness.

Chapter A, APPLICATIONS, looks at operators leaving a fixed sub-

space of a Banach space invariant, at triangular and quasitriangular opera-

tors, and at measures on a compact group. Chapter BA, BANACH ALGEBRAS, is

a summary of the background material on minimal ideals and the socle, on
primitive ideals and the hull-kernel topology, and on C*-algebras. There
is finally a comprehensive bibliography and a valuable index.

"Riesz and Fredholm theory ... " is an exciting book for specialists,
and makes availab1:7a wider audience work of Smyth which has hitherto only
been in preprints. Roger Smyth also contributes a unique author address
to the title page. It is fair to warn the general reader that this is
officially a “research note", and that it bears the signs of having been
written by four people. This is a pity, becguse hidden in an exciting re-
search note there is an even more exciting bodk. In seeking properly to
algebraicise Fredholm and Riesz theory, these authors have started to
write a new chapter of the theory of Banach algebras. Perhaps some specia-
list will become sufficiently irritated as he turns back and forth between
Chapter BA, Chapter F and Chapter R to follow the advice offered, by
another of these four authors, at the bottom of page 264 of the May 1982

issue of the Bulletin of the London Mathematical Socilety.
Robin Harte,
Mathematice Department,
University College, Cork.
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"COUNTDOWN TO MATHEMATICS" Vols. 1 and 2.
By Lymme Graham and David Sargent (Open University)
Published by Addison-Nesley Publishers Limited in association with the
Open University Presg, 1981.
ISBN 201.13730.5 (vol. 1) 2v01.13731-.'3’(Vol.2)

My overall impression of these two volumes on pre-calculus Mathema-
tics is that they are excellent texts. They are primarily aimed at in-
tending Open University students. Volume 1 concentrates on "basic skills
and techniques in arithmetic, algebra, graphs and statistics" for courses
in "the Social Science, Science, Education and Technology disciplines”.
Volume 2 continues the development of skills and techniques in these areas
and introduces some of the basic ideas of geometry and trigonometry. Both
volumes are intended to inculcate confidence in elementary mathematical
skills and technigues particularly in manipulative skills. They further
help to develop basic skills for self-study.

Both volumes present a number of Modules, each dealing with an in-
dividual area of basic Mathematics. The Module is then subdivided into
five sections each prefaced by some diagnostic questions which enable the
student to discern which, if any, of the sections may be omitted with con-
fidence. Each section ends with a plentiful supply of exercises which
coupled with the material in the section will help develop mastery of the
particular topic treated.

The presentation of the content is informal, with many of the ideas
illustrated gg/least light~heartedly introduced by a liberal use of cart-
oons which are entertaining if not always informative. Many of the illus-
trative examples used in the text are both topical and relevant to real-
life situations and/or to some of the basic disciplines of Science and
Economics e.g. household budgets, level contours on maps, temperature con-
version formulae, speed calculations (here However the authors could more
consistently have used the SI unit system) etc. In relation particularly
to the arithmetic sections I liked the authors'’ presentation of how to

first obtain rough estimates in any calculation before proceeding to the de-
tailed calculation, and also their encouragement to the student to do so.

In addition, use of the pocket calculator is both encouraged and taught
through examples accompanied by cartson illustrations and step-by~-step

details of keys to be used.
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Pictorial representations of algebraic manipulations and graphical,

histogram, bar-chart and pie-chart representations of data are clear, in-

‘formative and liberally used throughout the text. In the particular sect-

ion on "Data in Tables" I like the way in which the authors present data in
tabular form and clearly teach the student how to read information from
Tables of Figures such as reciprocals, square roots etc.

In a number of areas, which were otherwise well presented, the
authors could, I think, have included some further useful material without
having to overly extend either the student or the size of the volumes.

The section on simultaneous equations could easily have ircluded something
on 3 x 3 systems rather than just 2 x 2 systems; the Logarithm section
which deals extensively with base 10 logarithms and includes some other-
base logarithms could beneficially have included mention of natural loga-
rithms; expansion formulae for sin(A * B) and the like are omitted from

the trigonometry section; and there is nothing involving elementary complex
numbers which would have extended the otherwise excellent treatment of
roots of quadratics to other than real roots. These however are minor
shortcomings in what are in my opinion two excellent volumes.

In the light of our experiences here in University College, Cork in
recent years, many of our First Year Science students would benefit enor-
mously both in their Mathematics cours%gognd‘particularly, in their Experi-
mental Physics and Chemistry courses/using theSe texts to review and dev-
elop confidence in using material which they should have already mastered

before entering University.

Michael J.A. 0'Callaghan,
Mathematical Physics Dept.,
University College, Cork.
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2. If a,b are points of a set A in Rn we write aSb whenever the line

60. segment joining a to b lies in A.

Problems Page
If A is the union of two convex sets then:

Not much response to the earlier problems yet. Gordon Lessells (*) If a,b,c € A then at least one of the following is true:
points out that Problem 1 is of a type considered by Professor Sir Alex~ asb, bSc, cSa.
ander Oppenheim, with whom I have been in correspondence. He recommends

£ nvex
! the book 'Geometric Inequalities' by Bottema, Djordjevic, Janic, Mitrino- Problem: if (*) holds is A necessarily the union of two co
’vic and Vasic (Groningen 1969) which is entirely devoted to triangle in- sets?
equalities. It seems that there is still some interest in finding a simp-
le proof of Barrow's inequality.

i . J. Rippon
Problem 3 contains a misprint, I'm afraid. The terms in the right- P 23

hand sum should have a d! in their denominators. The question, to which

| both these sums are the answer, is:-

how many distinct paths on the positive integer lattice

+
- {(p,q9):p, @ € Z'} can be found which join (0,0) to (m,n)?
i The paths are to consist of horizontal, vertical or dia-

gonal line segments in any order, but both the x and Y co-
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| Just two more problems this time.

f 1. (A Putnam Prize problem) Compute

| n/2
1 j dt
= o T

l+tan “t
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CONFERENCE REPORTS

BAIL II

The second international conference on Boundary and Interior Layers-
Computational and Asymptotic Methods, BAIL II, was held in Trinity College,
Dublin, Ireland, from l6th to 16th June, 1982, under the auspices of the
Numerical Analysis Group. fhe eightytwo participants came from eighteen
countries and included for the first time strong delegations from the USSR
and China.

The conference was cosponsored by the American Institute of Aero-
nautics and Astronautics, the American Meteorological Society, the Instit-~
ute for Numerical Computation and Analysis and the Irish Mathematical
Society.

The aim of this series of conferences is to bring together biolo-
gists, chemists, engineers, mathematicians, physicists and other scientists
who encounter problems having solutions which exhibit boundary or interior
layer behaviour. Both computational and asymptotic methods were discussed
extensively at BAIL II, and the degree of difficulty of the problems to
which these were applied showed a marked increase over that of the first
conference in the series.

The eleven keynote speakers presented papers covering a wide variety
of applications and several new computational and asymptotic methods. The
areas of application included plasmas, hyqrodynamic shocks, transonic air-~
foils, free surface problems, viscous flows' and a variety of phenomena in
meteorology. The new methods were concerned with turning point and para-
bolic problems having a singular perturbation and stiff and other special
initial value problems.

In addition there were forty-four contributed papers. Many of these
Were concerned with boundary and interior layer problems arising in biology,
chemistry, elasticity, fluid flow, heat transfer, meteorology and petroleum
reservoic modelling. Others discussed various computational and asymptotic
topics including uniform numerical methods for problems with a singular
perturbation, multigrid methods, defect correction techniques, sparse
matrices and eigenvalue problems.

When boundary or interior layers are encountered in practical pro-
blems it is often found that standard numerical techniques are inaccurate,
too expensive or even divergent. This underlines the importance of devi-~

sing robust numerical algorithms which take account of such layers. 1In
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other cases the occurrence of layers may not have been recognised even

though they may in fact be present. It is wise therefore to consider their

pPresence as one possible cause for the degradation in performance of an

otherwise well established numerical algorithm. That such is the case in a

wide variety of situations is attested to by the many fascinating papers
delivered at the first two conferences in this series.

In association with the BAIL II Conference an introductory short
course was held on the same topic as the conference. This consisted of
sixteen tutorial lectures on the various conference themes.

An exhibition of books and journals was also arranged. Eleven
scientific and technical publishers exhibited fifty four books and sixteen
journals.

For a representative collection of papers on the subject the reader
may consult the three publications (4), (5) and (6) associated with the
BAIL Conferences. The Proceedings of two earlier conferences on a similar
topic are contained in (1) and (3). a comprehensive monograph on uniform
numerical methods for problems with layers is (2), and an earlier monograph
on complementary topics is (7).

It is proposed to hold the third conference in the series, BAIL III,
from 20th to 22nd June, 1984,
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J.J. H. Miller
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APPLIED STATISTICS IN IRELAND

A Conference on the above theme was held in Galway on May 13-14,1982,
attended by a most representative group of statisticians from all over
Ireland. The Conference was an ideal opportunity for statisticians to get
together and discover what other statisticians were doing.

Contributors to the Conference included statisticians working in
third level educational institutions, the Civil Service and private indus-
try. Their brief was to present papers involving the application of stat-
istical methods to real problems, and this resulted in a widely varied range
of topics, from the treatment of wind power as a spatial time process to
the identification of the authorship of a certain tract by means of multi-
variate techniques.

Two invited speakers gave special review presentations. Professor
David Cox of Imperial College, London, gave a highly interesting and wide-
ranging presentation on the role of Asympwotic Theory in statistical
practice. Conference participants were pr;;ileged to hear a lecture by a
man so clearly a master of all he surveyed. Colm O'Muircheartaigh, of the
London School of Economics, gave a very stimulating and highly amusing talk
on the impact of sample survey theory on sample survey practice; the in-
sights provided into the historical development of sample survey theory
were most illuminating.

The rest of the conference consisted of a series of presentations
describing the application of statistical techniques to particular pro-
blems. Professor R.E. Blackith (TCD) described a computer model of the
possible relations between radiation and cancer. He examined in parti-

cular the form of the dosage-response curve relating ionising radiation
and cancer by treating the problem as one in biological assay. Professor
M.A. Moran (UCC) and Dr. B. Murphy (RTC,Cork) compared the parametric and
product kernel approaches to discriminant analysis. They showed that the
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latter approach was superior when the variables are independent or modera-

tely correlated but that its behaviour otherwise is less predictable.

Dr. S.T.C. Weftherup (N.I. Dept. of Agriculture) described various
statistical tests which are used to determine if newly bred varieties of
crops can be distinguished from existing varieties. He described both uni-
variate and multivariate methods of discriminating between varieties, and
the determination of characteristics of new variates likely to be accept-
ed by the present system.

’ Drs. J. Haslett, E. McColl and A. Raftery (TCD) Presented the initi-
al analyses of a project concerned with mapping the statistical character-
istics of the Irish wind power resource. Their analysis involved the re-~
moval of non-stationarities in time and space, and an attempt to model the
remaining space-time correlations. Subsequently, such a model would be
used to develop improved estimates of long-term average wind power at sites
where small amounts of data are available and by interpolation between
sites to estimate wind power for sites at which no data is avialable.

Professor S.F. McNamara, Dr. K.F. McNamara, J. Conroy and T. Dooley

(U.C.G.) spoke on a related topic. They described the analysis of the data
collected from the international enerqgy agency's prototype wave energy

absorber KAIMEI during its sea trials at Yura in the Sea of Japan over the

" period September to March 1979. 1In order to determine the effectiveness

of the KAIMEI in converting wave energy tnto useable electric power, the
theory of multiple frequency response functions was applied to the data.
Statistical measures were used to indicate the reasons why the KAIMEI
failed to capture a great proportion of the available wave energy.

And now for something completely different! A.R. Unwin, D. Berman
and M. Sloan (TCD) discussed a statistical approach to a long~running dis—
pute concerning the authorship of "The Memoirs of Gaudentio Di iucca".
They used multivariate statistics to analyse authors' styles and the claims
of two of the most serious candidates were assessed. They also discussed
the relationships between the statistical evidence available. In answer
to a question, they had to admit that they could not reject the null hypo-
thesis that the memoirs were written by Myles Na Gopaleen!

Professor M.A. Moran (ucc)and J. Langan (IIRS) gave a very practical
illustration of the application of discriminant analysis to the identifica-
tion of edible 'fats' on the basis of their fatty acid composition. A

variety of models appropriate to the compositional nature of the data were
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described and discriminant functions based on these models were applied to
some real data. M.R. Stevenson (Gallagher Ltd.) spoke about the truncation
of data and its relevance to a particular problem: animals (experimental
units) are allocated at random to treatment-dose groups and the time to a
predetermined response (i.e. death!) measured for each experimental unit.
In general, most animals indicate response before termination of the ex-
periment, but in a few cases, particularly in the low dose treatment groups,
some animals fail to respond before termination.

Dr. A.E. Raftery (TCD) described a non-parametric approach to measure-
ing social mobility. This measurement is usually based on a sample survey
of employed males in which they are asked to give their occupation and that
of their father. Dr. Raftery developed a non-parametric approach which
facilitated the construction of social mobility indices; these indices
could then be used to enable comparisons to be drawn between surveys car-
ried out in different countries or at different times, or between birth co-
horts within the same survey.

Dr. G. Kelly (UCC) discussed an application of the errors in vari-
ables model to the comparison of two different methods for measuring car-
diac output. This model is particularly appropriate when comparing two
measurement techniques where both are subject to error. An analysis of
real data was presented.

Dr. D.J. Kilpatrick (N.I. Dept. of Agriculture) spoke akout sampling
methods using information on a concomitant variabfep The problem consid-
ered was the estimation of the mean of a variable y when information was
available on a related variable x. Alternative estimation methods used
included stratification according to x value, the adjustment of the mean
of y through a ratio or regression procedure and sampling with probability
proportional to x. Applications to recent forest survey data were de-
scribed.

Dr. D. McSherry (QUB) presented a paper on optimal efficiency, within
the constraints of cultivar incompatibility, in trials with mixtures of
different cultivars of a single crop. Trials were identified which, within
such constraints, were optimally efficient.

Last, but (to coin a phrase) by no means least, Dr. M. Stuart (TCD)
gave a very stimulating talk on the increasing use of statistics and pro-
babilities in law cases in Ireland. 1In particular, he reviewed some techni-

cal issues arising in the probabilistic assessment of forensic evidence.
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The relevance of the substance of this paper to the breathalyser laws was

discussed in depth.

The Conference, which was organised by Dr. S.T.C. Weatherup (N.I.
Dept. of Agriculture) and Dr. I.G. O Muircheartaigh (UCG), was the second
in a series of what is hoped will be annual conferences run by a (so far)

ad hoc grouping of statisticians working in Ireland.

1. % Muiveheartaigh
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CONFERENCE 'ANNOUNCEMENTS

THIRD CONFERENCE ON APPLIED STATISTICS "IN IRELAND

This conference will be held in the Slieve Donard Hotel, Newcastle,

Co. Down, on 28th and 29th March, 1983. As was the case with previous con-
ferences, the preference is for papers concerned with the application of
statistical methods but other papers will be considered. There will be a
a special session devoted to statistical computing and another to the teach-
ing of statistics. While these sessions will have some invited speakers,
submitted papers concerned with these topics are as welcome as any others.
The criteria for acceptance of a paper are that it can be delivered in a
20 minute presentation and that the organisers consider the subject matter
appropriate to the conference. The organisers will make their decision on
the basis of an abstract or brief synopsis of the proposed paper. Please
send abstracts to, either:

Dx. S.T.C. Weatherup, Department of Agricultural Biometrics,

Agricultural and Food Science Centre, Queen's University,

Newforge Lane, Belfast BT9 5PX,

Telephone Belfast: 661166, Extension 209

Professor D. Conniffe, The Economic and Social Research Insti-
tute,

4 Burlington Road, Dublin 4:Telephone Dublin: 760115
[

The final date for receipt of abstracts is 10 January 1983 but the organis-
ers urge potential contributors to write or telephone- as soon as possible.

Even if you will not be submitting a paper please consider

attending the conference. The conference is intended to be of interest to
anyone who utilises statistical methods and not only to the professional

statistician. The conference fee, which covers all meals and accommodation,

is £48 sterling.

BRITISH MATHEMATICAL COLLOQUIUM
The thirty-fifth B.M.C. will be held at the University of

Aberdeen from 5th to 9th April, 1983. The programme is:

Wednesday, 6th April
9.30 - 12.30 E.H. Brown, D.F. Holt, J. Toland;
G.J.0. Jameson, W.S. Kendall, J.C. Wood
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4.45 - 5.45 D.G. Quillen (M.I.T.)
*INFINITE DETERMINANTS OVER ALGEBRAIC CURVES ARISING FROM
PROBLEMS~IN GEOMETRY, DIFFERENTIAL EQUATIONS AND NUMBER
THEORY
Thursday, 7th April
9.30 - 12.30 W.A. Hodges, C.J.K. Batty, J.T. Stafford;
A.A. Ranicki, W.J. Harvey, J.P. Bourguignon
5.45 " 5.45 L. Nirenberg (Courant Institute)
*COMMENTS ON NONLINEAR PROBLEMS
Friday, 8th April
9.30 - 12.30 E.J.N. Looijenga, C. Kosniowski, N.M.J. Woodhouse;
N.J. Young, R.J. Cook
4.45 - 5.45 D.P. Sullivan (I.B.E.S. and C.U N.Y)
CONFORMAL DYNAMICAL SYSTEMS — A SURVEY OFVCLASSICAL AND
RECENT RESULTS
*Please note that these titles are provisional,
The membership fee for the Colloquium is £10 (this includes the cost

of refreshﬁents) - This fee will be increased to £15 for applications re-

ceived after 31lst January 1983,

The full charge for meals and accomxﬁodation in a hall of residence
(beginning with the evening meal on 5th April and ending with breakfast on
9th April) has been specially reduced to £50. The charge for a shorter
stay should be calculated on the basis:

Bed and Breakfast £8.50, Lunch £2.40, Evening Meal £2.90.

Further information from:
R.J. Archbold,
Colloquium Seeretary,
Department of Mathematics,
University of Aberdeen,
The Edward Wright Butlding,
Dunbar Street,
Aberdeen ABI 2TY.
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