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Calendar
Meetings with HP M compunents are highlighted.

o 1980 July 7=13 ....... Lille
Fourth Summer School Session abour she
History of Mathemarics. Contace Evelyne
Barbin at address on frons page. (See inside
foc furcher information. )

1990 August 8-11....... Columbns

Summer meeting of the American Mathe-
matical Society and the Machematical As-
sociation of America. There will be evenrs
commemorating the 75th anniversary of the
Association, including numerons historical
talks. Contact MAA, [529 Eighteenth 5t.,
NW. Washington, DC 20036 1J.5.A.

1990 August 21-29 ....... Kyoto

The Iaternational Congress of Mathemati-
cians. Contact [CM-30 Secretariat, Re-
search [nstitute for Mathematical Sciences,
Kyvoto University, Kitashirakawa, Sakvo-ku,
Kyoto 506, JAPAN. There will be an HPM
session at the meeting to be organized by
Rynsuke Naganke. The time and place will
be announced during the Congress.

* 1090 August 31— September | ... Tokyo
Tokvo History of Mathematics Symposinm
1990, The topics of this meeting include

HFM Nawsierrer

=he History of Modern Mathematics, Math-
#maticat Traditicns in the East. and the [n-
teraction between Machematical Hesearches
and the Histary of Mathemaries. Conzact
Professor Chikara Sasaki. Department of
History and Philosophy of Science, College
of Arts and Sciences, University of Tukve,
Komaba, Mezuro-Ku, Tokve 153, JAPAN

1480 September 18-20 .. . Cambridge
Joine meeting of the British Societs for the
History of Machemazies with the Thomas
Harrint Seminar. Contact Dr. R, W,
Bray. Departmenc of Mathematics, Univer-
sity of Essex. Wivenhoe Park. Colchester
C04 380, UK.

1290 Ocrober 5-6 ....... La Crosse

Third biannual conference on Math- History,
Contact J, D. Wine, Department of Mathe-
matics, University of Wisconsin-La Crosse.
La Crosse, W1 34601, U.5.4. {See inside for
program information.)

1991 January 16-19 ... San Francisco
Annual Meeting of the American Mathe-
matical Society and the Mathematical Asso-
ciation of America. Contact AMS, P.0. Box
5243, Providence, RI 02940, U.S.A. There
will be a special session in the History of
Mathematics. (See inside for more informa-
tion,)

1991 April 17-20 ....... New Orleans
Annual Meeting of the National Council of
Teachers of Mathematics and the Americas
Section of HPM. Contact NCTM, 1905 As-
sociation Drive, Reston, VA 22091, U.5.A.
More details will be announced in the next
newsietter,

o+ 1991 May 27-29 ... Kingston

Annual meeting of the Canadian Society
for History and Philosophy of Mathemat-
ics. Contact Professor M. Malik, Depart-
ment of Mathematics, Concordia University,
7141 Sherbrooke St. Quest, Montceal, Que-
bec, H4B-1R6, CANADA
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» 1891 July 1-3 ...... London

The Bicentennial Cunference oa Comput-
ing, nrganized by the [nstitute of Electrical
Engineers in collaboration with the National
Museum of Science and Industzy. The con-
ference wiil mark the 200th anmversary of
the birth of Charles Babbage and will be
held at [mperial Coilege, South Kensingron.
Londen. Contact IEE Conference Services,
Savoy Place, London WC2R 0BL, U.X.

» 1991 August 3-7 ....... Coral Gables
Eighth [nceramerican Conference on Math-
ematics Educacion, Contact Pacrick Scott,
Programas Latinoamericanos de Educacidn,
Faculty of Education. Universicy of New
Mexico, Albuquerque, NM 37131, U.5.A.

e 1992 Augusc 9-13 ....... Torento

International meeting of HPM preceding '

i ICME-T. Details to be announced later.

Y 1992 August i6-23 ....... Quebec

Seventh Internationai Congress on Math- |
Con- |
! tact Congras [CME-7 Congress, Universicé .
i Laval. Quebec, QC, GIK TP4, CANADA or :

ematical Education (ICME-7).

{ via fax to (418) 656-2000)

From the Editor

Victor J. Hatz
[ want to thank those of you who seat in § 3
in response to my appeal in the last newsletter
so that they could receive the newsletter by first
class mail. Unfortunately, only a very few did
respond, 50 there was not enough money avail-
able to open a checking account. Therefore, [
am resurning the money to those who sent it in.
Nacuraily, once [ suggested that the newsletter
did arrive quite late, issue z 19 received prompt
treacment from many post offices. Thus, [ think
we should continue trying to use third class mail.
If you seem to get the newslecter later than oth-
ers you know, you might want to contact your
own post office.

As you may notice, we have added two new
country representatives to our distribution sys-

o

temn, one in [taly and one o Souch Asia i [ndia,
Pakistan. Sr1 Lanka, =te.). We suill need cey-
resenzatives in Eastern Europe and the Soviet
Union, various parts of Afriea, and East Asia,
If vou would like to volunteer, pleas contact me,
There 3 very little work involved and you ger
to contact all sores of interesting people.  Uneil
such time as [ocal representatives are found, | so-
licit readers in che (1.5, or Western Europe who
could take on the |small} expense of handling the
maiiing for some of the countries mentioned.

[ want to chank all of the contributors ta this
newsletter and again to solicit articles from other
readers. As you see by the calendar, there are
many meetings cormung up tn the near future. [
would appreciate reports on activities at those
meecings which would be of interest to HPM
readers from any of vou who attend. [ also wel-
come reviews of any of the arcicles or buoks listed
in Have You Read.

HIMED 90

David Kutlman

HIMED 30 (History in Mathematics Educa-
tion) took place at Beaumont Hall, Univecsity of
Leicester, April 7-9, [290. The conference was
organized by Neil Bibby, John Fauvel, and Steve
Russ for the British Society for the History of
Machemarics and sponsored by Apple Computer
U.K. Led. Speakers from eight countries, rep-
resenuing levels of aducation from the primary
grades through college, discussed ways of bring-
ing history of mathematics into the mathematics
classroom.

The theme was sounded by John Fauvel {The
QOpen University] in a keynote address, “Using
History in Mathematics Education.” He pointed
out that, while admonitions to include some his-
tory in the school mathematics curriculurn have
beea spoken for more than a century, explicic
objectives in this area are still largely lacking
in the [[.5. and U.K. Making use of history in
a mathematics course is hard work for pupils,
teachers, and historians alike, and our [ists of




reasons why hustory is a gnod thing for mache-
macies stndents co <aow need to he transiaced
it practical elassenom unics.

Fanvel's opening remarks were foilowad hv an
international panel on “The Experience of His-
tory in Mathemarties Education.” Several speak
ers siwwerd how historical mareriais can snhance
pupils’ motivation tn learn machemartics. Gars
Brown (College of St. Benedict. Minnesota,
U5A) wold how history and philosephy of mach-
smatics ¢an be intezrated into core eurriculum
college mathematics courses taucht from a cul-
tural and humanistic point of view. Patricia
Perkins ( City of London Schoal for Girls) relaced
her experiences using historical materiais to pro-
vide a cultural heritage emphasis as a motivating
factor in teaching machematics to femnales. Helen
Gacdner (Bently Drive Primary School, Walsall)
told how stories from the history of mathemat-
ics can 2ase the machematical trauma for pupils
in a muiticultural enviconment. Parer Ransom
| Nocthumberland High School) testified tn the
«ffectiveness of history of mathematies in provid-
ing high scheoi students with a broader general
knowledge of mathematies. appreciation of the
pioneers, alternative methods of solving prob-
lems. aad a stimulus to chinking.

Three of the panelists 2ndorsed che idea of
having students read original sources. Abraham
Arcavi (Weizmann [nstiture of Science. [srael)
told how he uses this approach in courses for
the training of mathematics teachers, and Jack
Astin (Ampleforth College) described a sixch
form mathematits course in which illustrative
problems are drawn from old arithmetic texts.
Evelyne Barbin (Université du Maine. Le Mans,
France) told how [REMs (Institutes for Research
on the Teaching of Mathematics) in France have
developed units for secondary school students in
which original mathematics texts provide a {kis—
torical perspective for the mathematical content.
An English translation of volume | of The [REM
Papers, edited by John Fauvel, was available for
HIMED 20 participants to purchase,

David Fowler {University of Warwick} warned
of some risks involved in ftcving to Hecome an
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expart on the history of mathematics: historical

cesearch is time consuming; historical sruch 3

seidom easy to discern: you realize thac chere s
usnaily more shan ane solution 10 A mathemati-
cal problem: and #ou ars expected to give simopte
answers to all xinds of complex questions aboue
the history of machematics.

Additienal practical sxperiences with histor-
ical materials were shared by teachers from
three countries. Ivan Jacobsea (Statsggym-
aasies, Aarius, Denmark} presented some ideas
for incroducing historical peejects into the high
school machematics curriculum. His nucliae in-
cluded ideas for topics. background and toois
nesded by the teacher. and rypical student zeac-
tions. Maryvenne Hallez {IREM, College Paul-
Berz, Paris) gave examples from Gauss. Huy-
gens. Euler. and Archimedes that could be used
with high school students. Jan van Maanea
(Christelijk Gymnasium, Ttrechc, Netherlands)
preseated a problem from L'Hespital's texthook.
invoiving a weight and pullev, that he had used
as the basis for a final oral exam in a differencial
cniculus course. + This prompred some discussion
uf whae the nature of assessment in the historical
portions of a mathematics course ought to be.!

After dinner there was a “show-and-tell” ses-
sion. David Sigmaster {South Bank Palvtechnic.
London) presenced a richly illustrated lecture on
“Recreationai Problerns Down the Ages.” [t em-
phasized the multicultural nature of many recre-
ational probiems and gave examples »f contem-
porary textbook problems wich origins in antio-
uity. Derek Farman (Stalham High School, Net-
wich), in a talk titled “MacHistocy,” showed how
a Macintosh computer with hvpercard could be
used to generace historical classroom materials.

The second day was centered around aleven
workshaps thac were intended to be interac-
tive, coilaborative sessions leading to :angible
classrnom ideas. The topics and their presen-
ters were: Historical projects in the mullicuitural
classroom {Costel Harnasz); History in teaching
numeracy |David Kave}; Adapting [REM ma-
terials for Sritish nse (Chris Weeks); Making
sducational tools from [7th century Dutch terts
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{Jan van Maanen); Tzaching mathematics wth
the Aeip of IGith century Dulch trthmetic hooks
tMarjolemn Konl); Word problems and equattons
from ancient Egyptien and medieval {exts (Ron
Hilfer); The SMUP history of mathematics mod-
ule (Mike Dampier); How Pythagoras gad Eu-
ciid can refresh parts of the Sritish nattonal cur-
reculum (Perer Ransomn); Computers und history
in the mathematics classroom [Derek Farman);
New perspecitves on the introduction of calculus,
with n case study on integratwon {Ruth Farweil
and Chris Knee); An ezample of problem solving
from the mstory of probabiity (David Kullman).

Additional suggestions for using history in
the mathemarics classrcom came from the con-
tributed papers. Lurz Fihrer (Albert Einstein
Gymnasium, Hameln-Afferde, Germany) out-
lined some strategies co make mathematics more
interesting to more peopie. Examples from the
wark of Eratosthenes, Archimedes, and Cardano
were used ro show students that school mathe-
matics “stems from beinre vesterdav.” Ron Hii-
fer [Tabor Community School, Lower Galilee, [s-
raei) described junior high school units on an-
cient numeration svscems. caiculations in an-
cient Egypc, and the nature and compurtation
of pi. Yannis Thomaidis (Lycée Qioupolis. Thes-
saloniki, Greece) spoke on historical digressions
in Greek geometry lessons. Topics such as angle
trisection. Ptolemy’s theorem, and Ariszarchus'
astronomical measurements were used to moti-
vare stndents in an otherwise formal, deductive
geomerry cousse.

George Josepn (University of Manchester)
and Claudia Zaslavksy (New York, USA) ad-
vocated a multicultural approach to correct a
European bias in the history of mathematics.
Joseph, speaking about “History in the Multi-
cultural Classroom,” peinted out that mathe-
matical sources in nnn-European cultures are fre-
quently other than maauscripts. His examples,
involving number and calculation, were chosen
from [ndian mathematics. Zaslavsky, in an illus-
teaced lecture nn “World Cultures in the Math-
ematics Class.” showed slides of mathematical
artifacts from African and Native American cul-

3

tures. Zxamples inchded round houses, svpune-
try patierns, and mancala-type games.

The conference featured mare than speschey.
Several vendors had lisplays of resources for the
history of machemarics. and chere was an exlu-

4bition of historical mathematics texts from the
libracy of the Machematical Association, Con-
ference participants also had an opportunity 1
view The il on the Dark Siude of the Moon, a
1983 Swedish Alm abont Sofva Kovalevskava.

Sesstons on the third day were devorted to con-
solidating earlier ideas and ziving participants a
sense aof direction for future work. Neil Bibby
(Unuversity of Exeter) and Peter Ransom dis-
cussed ideas for using topics from rhe history
of mathematics to mest particular objectives in
the new British national curriculum. John Fan-
vel led a zeneral discussion on “What Can We
Learn from the [ncernational Experience?”

Leo Rogers (Dighy Stuarc College) ralked
about what is awvailable in the way of re-
sources. [n addition to the traditional books and
manuscripts, there may be comic books. films.
theacer, and fiction. Leo alsn enumeraced Four
“cardinal sins” for the historian of malthemat-
ics: do not believe anything automatically: prine-
ity claims are usnally meaningless; do not judee
past events by modern standards. speculations
are not facts.

In closing, Steve Russ (University of Warwick)
focused on plans for the future. This conference
was characterized as an “"awareness exercise.”
putting people in touch with each other and wich
resources. Some action groups (primarily within
the U.K.] were formed to follow up on particu-
lar concerns and ideas. Proceedings of HIMED
90 will be published, and a follow-up meeting is
being planned for 1992 at Nottingham.

World Cultures in the Mathematics
Class

Claudie Zaslavsiy
Ezcerpis from the tlustrated presenteizon al HIMED
20




Che machemanics educanon CONURUMCY w1 the
Iaired States o5 “mbarking upon 1 program to
l stwdenes.  As staced o the Crrie-
‘um nnd Evaluntion Standards for Zvhool Mach-
smattes (INCTMY): Tt o5 crueral shat anasCious
#tfirts he made to uacourage 1l students. aspa-
aially roung women and muacricies. ro pursie
marhematics."(p, 53} Recogaicion is given t the
waried backgrounds and incerests of the studencs.
“Students shouid have numerous and varied ax-
aeriences reiated to the cultural. hiscorical and
icientific 2volution of mathematics. 'p. 3) Stu-
dents’ cuitaral backgrounds stoiud he integrated
into the learning sxperiences.” (p. 163}

The =chnic groups that have lived longest
in the Americas — and who have been mosc
vopressed — are the Native peoples and she
Alricans who were brought o the New Werld in
chains, to serve as slaves o European piantation
owners. Now their -descendants are determined
F0 reassert therr cuitural herirage,

[t is not ooly children of *minorizy” zroups
who benefit from the :nciusion of topics relating
to their heritage. Studenss in onr “giobal wi].
lage” must leara to fespect and aporeciate the
eontributions of peopies in ail 2arts of the world,
Eiducators are beginning to recoemze the value
of infusing mathemacics wich the aciievements
of world cuitures. to “multicnituraize the cur.
aiculum.” (Bishoo. D°Ambrosio. Gerdes|

In chis presentation [ shail escribe some of she
mathematical praceices of African peoples and of
the indigenous peoples of the Americas, siutabie
for incorporation in the curricuium ac the pri-
mary and muddle grade lavel.

All peoples have develooed numeration 3vs-
tems to the extent of their aeeds. The English
language svstem of aumeration and most Euro-
peAn s¥stems are hased on grouping by tens and
powers of ten. Why is ten commonly used as a
base? Is it becanse we have ren fingers (digich)7
The peoples of West Africa and Middle Amer-
tea. as weil as the [nuic of the far aoreh. group
by twenties. [n some languages, such as Mende
of Sierra Leone, the ward for TWENnty means “‘a
whole person™ — ail the fingers and toes.

rench

HPM Newslerrar

L IidrEIl can ll.(’.:lrl'l ’liﬂﬂrlt numeration svstems
b¥ exanuning she sonsiruction of larger aume
bers. In the Yuruba [ Nigeria) !anz_uage. for ex-
ample. the name for 55 means “take five and
ten from four cwencies,” using the sperations of
muitipiication and subtraction, ather than mul-
tipiication and addition. as most Furopean
languages. These are diferent soiutions to che
iame probiem. one just as goud as the other,
(Zastavsky, Africa Councs. 07)

Finger zestures to 2xpress aumbers are com-
meniy used by peopie whe de not ipeak each
athet’s languages. These gestures may he re-
lated to the aumber worss, or, again, they may
be quite different. When the indigenous peo-
ples of North America were pushied westward by
European sectlers, tribes speaking diferent lan-
guages were thrown together. OF necessity, they
deveioped systems i finger sigas. inciuding signs
for aumbers. (Zaslavsky, “Tt’s DK™}

The peoples of Middle America developed
their own systems of written aumerais, dating
back at least two thousand ¥ears in the case of
the Mava. The systems were based on twentv
and powers of twenty, and included the use of
Zera, positional notation. additicn, and the rep-
etition of symbals,

Another aspect of number is the ability to
do mental arichmetic. The rear 1990 marks
the 200th anniversary of the reath of the slave
Thomas Fuiler. kaown as she African Caleula-
tor. Shipped to North America in LT24 a5 the
age of fourieen, he deveioped remarkable powars
of calculation. although he was forbidden aczess
to any kind of schoviing, as were ail slaves. ani
he could aeither cead nor write. Late in his life
he was used by ancti-slavery advocates to demon-
strate the mental capacity of Black peopie. (Fau-
vel & Gerdes)

iSlides  illustrated geometcic patterns in
Navzjo tugs — the “frst American tapestries”
— Bakuba (Zaire) embroidered cioth, and wood
carvings. Examples »f diverse shapes in archi-
tecture ranged from simple round houses of no-
madic peoples to the pyramuds of ancient Egyp:
and Middle America. A discussion of games of

PR
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chance and garnes of skill. in particutar the nni-
versal African ‘mancaia” game. rated one of the
hust in the werld. conciuded che slide presenta-
rwon. The andience appreciated photugrachs of
children sngaged in these activities.]
Conclusions: The incroduction of mpleicul-
tural, tncerdisciplinary perspectives into the
machematics curriculum has many peints i its

favor:

« Students become aware of the role of math-
amatics n all societies. They realize that
machematical practices arose out of a peo-
ple’s real needs and interests.

Students learn to appreciate the contribu-
tions of cultures different from cheir own,
and to sake pride in their own heritage.

« By linking che study of machematics with
history, language arts, fine arts and ocher
subjeczs, all the discipiines take on more
meaning.

« The infusion into the curriculum of the
cultural heritage of people of color builds
their self-ssteem and encourages them to
become more interested in mathemaries.
As one eleven-year-old hoy wrote in his
evaluation of a classroom activity based on
African culture: “As you probably don't
konow [ feel vervy strongly and am in desp
thrust sic} with my black people. and the
math has made me feel better.” There is
litzle to Se added rto this heart-felt com-
meat!

Bishep, A. J.. Marhematical Enculturation
{Dordreche: Kliwer, 1983).

D'Ambrosio, Ubiratan, “A research program
and a course in the history of mathematics:
Fihnomathematics,” Hiscoria Mathemarica 16
(1889), 285-6.

Fauvel. Jonn & Gerdes, Paulus, *African slave
and calculating prodigy: Bicentenary of the
death of Thomas Fuiler,” Historia Machematica
17 {1990) {to appear).

Gerdes. Paulus, “On cuiture, gesmetrical
thinking and matheamtics education,” Educa-

rional Srudivs n Machematics 19 (L388], Li7-
162,

Natonal Councii of Teachers of Mathematics,
Curriculum aad Evaluation Standards foe Schoni
Mathemacics i Reston, L3841,

- Laslavsiv, Claudia, Aftica Counts: Num-
her and Paccern a Alnican Coiturs {Brooklyn:
Lawrence Hill Books, LUT2)

Zaslavsky, Clandia, “It’s UK to count oo ¥our

dngers,” Iracher 96 (1979}, 54-51.

HPM in Salt Lake City

Erwca Vomich
On April L7 and 18, 1990 the Americas Section of
HPM held its annual meecing in Salt Lake Cicy
preceding the annual mesting of NCTM.
Stefano Luzzatto (Marlboro College, Marl-
boro, VT) asked the question “Is Phiiosophy
Detrimental to Education?” The philosophy of
math has been dominated for the last centucy by
the ideas »f Frage and Russell. All questions are
reduced to questions of axiomatic systems and
this has influenced both math and math educa-
tion. [nfoctunateiy, it is not always the best
pedagogy to teach concepts in the order that
thev occur deductively. The logical definition is
only a part of the meaning of a concept. The
meaning of a concept can by found in ies entire
history. For example, an irrational number for
the ancient Greeks had to do with incommen-
surable magnitudes; today one must construct
a different meaning to meet the definition of -
rational number. As teachers, we ought to be
infuenced by Hegel who did not want two de
fine primitive terms using formal logic but rather
was concerned with the process of their deveiop-
ment. Ideas are related not by their external
structure but by their negation and synthesis.
[deas derive their meanings from their refaciun:
ship to 2ach other. When we develop courses, we
should look at the concepts, at how they relate
and at counterexawmples, instead of always pre-
senting the students with a straight deductive
course.

Ubiratan D' Ambrosio {Universidade Esradual




e Campinas, Campinas, Brazi prosenced Lar
o talk again about Vieonvius” Vierems' Ton
Brnks of Architessurs have lasced 15 cenruries,
A contradictnn to the popniar ~iaim that he was
net A successiul writer, archutect, and scientisc.
An sxample of the relevance f his seachings is
i Buok [t here Vitruvius discusses whar an ac-
citect must know. One ching Vitruvins men-
tioned s the need to study the coucse of the
winds. This is tnteresting advice for us todav;
recently. the houses which were built of fragile
materials in che slums of the Caribbean resisced
the hurricane force winds batter than che modern
a1ty buildings because »f the duilders” wisdom of
knowing the wind patterns. If wou look 2t the
ten books, you can see that Vitruvius was con
verned with the entire man-made envirmnment
and manipulation of nature. Vitcuvius fills she
gap between Greek and Medieval mathematics:
and in order to underscand the history of mach-
ematics in the western worid, you need o un-
derstand Vitruvius, He knew and andersrond
the importance of the Greek achievernenrs and
applied them in pracrical machemaiics. Eor ex-
ample, he Iooked at perspective and s¥mmetry
(Boak VII) in building buildings. He proposed a
curriculum for the educated person: machemat-
ics, science, music (a study of order, perfections
and precisions, for exampie the tension of sirings.
Who understands the use of arzillery? The mu-
sician whn can adjust the tension of the ropes.).
For centuries people have studied Vitenvins and
incoporated most of his ideas inte their books
on architecture. The Roman presence was im-
portant in Europe until the 16th or 17th century
and led to the devleopment of sechnology. Had
mathematicians and scientists only been study-
ing the ideas of the Arabs and Greeks. aad noc
the Romans, probably there wauld not have been
the technolngical advances. A

Steven H. Heath (Southern Utah State Col-
lege, Cedar City, UT) presented “My Favorite
Theorerns from the Elements of Euclid.” Euclid
still makes interesting reading. [t isa good foun-
dation for further studv of machematics. One
can easily develop an appreciation nf why it is
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such an :mportant Sook. Euelid devaiops many

243 Iin geometry and number thenry Same
ideas were nor fully

oed but the zmaund-
work was cleariv taid. Fsr examole. Euclid Jid
ot use a value for v, but the concapts wera thers
theough ratos,  Also. -here ace indications of
trrgoaometric ideas although thev are anc specif-
waily scated in modecn sermmunniegy <[ 33 and
38).

V. Frederick Rickev (175 Militars Academy,
West Poiar. NY) shared his cesearch on che ues-
tion that students peremiaily ask:
use m for Slope™ One pooular explanation 1s
that m is the first lecter of the French word mon-
ter (to climb}, but Descartes and Ferma:c, who
supposedly used this word. never discussed :he
idea of siope, Jan de Wite f1523~1672) inciudes
a discussion of lines in Elemente curvarum lin-
sarum and gives four cases of what we would
cail che sicpe-intercept form. but no mention of
= word “slope.” Maria Gastana Agnesi {1718~
L738) in Instcuzions Analiciche ralks about the
equacions of siragne lines. but seill snere is 70
mention of siope. [n the 1863 Analvtic Geomerrv
text by George Howison. the equation y = mz—5
ts used. This is the earliest refersnce that Rickew
can find that uses m, hut Howison does aot use
the word *slope.” This was not an nfluential
analytic geometry textbook: was m an arbitrary
choice or did it originate somewhere slse? The
first use of the word “siopa” that fickey can find
1sin A. 3. Hardy's Elemencs of Anaivtic Geome-
trv (1897] where the author says. “The tangent
#huch the line makes wich the axis of = is cailed
the slope.” Ricker wouid like pecple to check old
textbaoks and see if there is 10y reference to m
prior to 1369 and to “stope” prior to 1397,

William L. Camphell (/. of Wisconsin-
Platteville, Platteville, WT) led a discussion
“Teaching the History of Mathematics.” The
major point of incerest in the discussion was on
the type of assignmeats given. Some of the as-
signments described were term papers on penple
and iopics, papers covering different eras. a sum-
mar+ and review of a journal article for presen-
tation. a summary aote aimed at pinueing inter-

“Why do we

-
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ust. and bingraphies piaced in historical sectings.
Besides the textbook, ather sources menzioned
were Fred Rickev's calendar, ingeclibrary loan,
nid texthooks (eompare matenial with discover-
ies of the dav), and classical problems. There
was an unanswered question of whether it would
be worthwhile to put together a buoklet wneiud-
ing advice. ideas tried. refersnces by topic. and
texts.

Math~History Conference in La
Crosse

The Department of Mathematics at the Tnives-
sity of Wisconsin — La Crosse is sponsoring the
third biannual conference on Math-History on
the 5th and §th of Octeher. The invited {hour)
speakers are [rving H. Anellis (Modern Legic
Publications and Des Moines Area Community
College), “The Roots of Mathematics and Math-
ematics Education in Russia in the Age of Pe-
ter the Great:” Thomas Drucker { Dickinson Col-
legei, “The Roots of Medel Theory:" Charles
Duify (Massachuserts Marntime Academy), ®N.
[. Lobachevsky:" and Helena Pwcior (Univer-
sity of Wisconsin - Milwaukee), topic o he an-
aounced. The contribuced (haif-hour) papers
inciude Robert Brabanec (Wheaton College),
*A Tale of Two Mathematicians - Fourier and
Cantor:” Valeatine A. Bazharov {Kazan State
University, USS5R). “A History of Machemat-
ics at Kazan Scate Universicy;” Charles Ford
(St. Louis Uruversity), “Crisis in the Moscow
School of Machematics:” Nathan Houser ([ndi-
ana University), “The Difference a Nocation Can
Maxe:” Gerald Meike (Wright State University),
*A Lesson of (Mathematical) History:” Michael
Miller (University of Northern Towa), “Curves
from Ancienc Times;” William §. Mutch (North-
ern Michigan University), “The Historical De-
velopment of Jordan Content in Lebesgue Mea-
sure;” J. M. Pardiero (Universidad de las Pal-
mas de Gran Cararia), topic to be announced:
Waiter 5. Sizer (Moorehead State University),
“Mathematics Before the Age of Writing;” He-
len Skala (University of Wisconsin -~ La Crosse),

4
*A Concise Hiseory of Crypootogy:” Jonn A,
Senowies [lndiana University Northwest), “Har-
mome Anaivsis, Parnial Differencial Egnacions
and Svmboiie Methods, [ateracting Still:” and
Al Zakert { miversicy of Wisconsin - La Ceosse .
"\ Mathematictan Whe Enjoved Life. Omar
Khavvam.” [n addition to the speakers. chere
will be a panel discussion on the use of history
in mathematics educacion.

For more information on the meetiag, sontacs
J. D. Wine at the address below or phone him
at (508) T35-3323 or (A08) 735-6602. Registica-
tion fee is 330 uncii Seprember 2§ (349 iaciuding
the danquet). Registration for full rime students
is 310, Checks may be made payable to [JWW -
La Crosse and sent to Mach-History Conference,
Department of Machematics, G'W - La Crosse.
LT25 State 5t., La Crosse. WI 34601,

Summer School in Lille

The Inter-L.R.E.M. Commission “Epistemolegy
and History of Mathematics” is organizing the
fourth Summer School Session about che History
of Machematics in Lille, France from 7 to L3 July.
1890. The Summer School Session is opened to
teachers of secondary schools, high schools. uni-
versities, and to inspection members, in mathe-
matics, paysical sciences, and history. The con-
tents of the session include che historical con-
struction of mathematical knowledge in its scien-
tific, cultural, philosophical and social context,
the didactic contributions of epistemology and
mathematics istory including =pistemologic nb-
stacles and the role of problems, rigour, demon-
stration, conjecture and error, the celations be-
tween sciences, technologies, cultures, and soci-
eties, and the introduction of a historical per-
spective in teaching, including pedagngic steps,
educative action plans, and interdisciplinary ac-
tion. For furcher information, contact Evelyne
Barbin at the address on the iront page. Her
telephone is 43 33 12 13,
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Canadian Society for History and
Philosophy of Mathematics

Victor J. Kutz

The anaual meering of the CSHPM was held on
May 3l-June L, 1990 at the Umversity of Vieto-
ria in Viceoria, Bricish Columbia, There was a
spectal session on history and pedagogy of math-
emartics.

The keynote speaker was Judy C(irabiner
(Pirzer College. Claremont, CA | whose topic was
Wis Newton's Calenius a Dead End? Maclen-
ren's Place mm British and Conitnental Mathe-
matics, Professor Grabiner’s chesis in her talk
was that Maclaurin's Treatise of Fluxions, his
answer to (George Berkeley's criticisms of the
foundations of calculus, far from being “praised
by all, read by nene” was in fact extremely
influential in the developemnt of the calculus
on the concinent by such figures as Clairaus,
D’Alembert. Euler, and Lagrange, Five exam-
ples of this influence were given, including the
development of real-valued functions via both
power series and inequalities, the treatment of
maximums and minimums, the gravitational at-
traction of ellipsoids, the Euler-Maclaurin sum-
mation formula, and the study of elliptic inte-
grais. Maclaurin’s geometry, included in the first
of the twn books of his Treatise, was a source of
intuition for his development of various anaiytic
techniques which enabled him to find the solu-
tion to many significant research problems.

Israel Kleiner (York University, Toronte,
Out.), in his talk Themes in the Evelution of
Vumber Systems, discussed eight themes which
he uses in various courses and which involve his-
torical ideas. These included “Bevond the Com-
plex Numbers,” “The Algebraic-Transcendental
Dichotemy,” “Transfinite Numbers,” “Personal-
ity of Numbers.” “One, Two, Many,” “Discovery,
Use, Understanding, Justification,” “Numbers
and Genmetry,” and “Numbers and Analysis.”
[n a different vein, Charles Jones {Ball State
University, Muncie, [N) discussed his research
on The Bemnnings of the Vew Math Movement:
The 8all State Program. It was there that many

HPM Nawslecter

of the ideas were developed which were subse-
quently incorporaced in the work ac the Univer
sity of [linois from where “New Math” grew.
Sam Kucler (St. John's Coilege, Annapolis.
MD) actempred to answer the question Why
Study Ancrent Mathematies? with various sxam-
ples from Greek and modern mathematics show-
ing how an understanding of the former can help
with the latter. Erica Voolich {Wheelock Col-
lege. Boston. MA) demonstrated her Multecul-
tural and Historical Approcch in ‘he Elemen-
tary Classroom by discussing several examples
she has used to enliven her classes beginnung in
the firsc grade. These included materials from
[ndia and China, among other places. Vieczor
Katz (University of the District of Columbia,
Washington, DC) gave various examples of .Von-
Western Mathematics in the LUniwversity Class-
room. These inciuded calculation in base 20 and
with relaticn to varicus moduli in Mavan cul-
ture, indeterminate equations and the use of the
Euclidean algerithm from India. aumerical equa-
tion soiving and ity relation to syachetic division
from China, the use of calculus-like techaiques
in solving cubic equations from the Arab world.
and ideas from graph theorv taken from cultures
in the South Pacific, central Africa. and South
America. The final speaker in the special session
was V. Frederick Rickey {Bowling Green State
University, Bowling Green, OH) who showed
how Old Calculus Problems Make for a Liveiy
Course. His examples included material from che
eighteenth century works of Johann Bernouili,
Nichnlas Saunderson, and Maria Agnesi, as well
as problems from nineteenth century American
texts of Edward Courtenay and William Peck,
the latcer of which seems to be the first work in
which the students were asked to find explicitly
the equation of a tangent line to a given curve.
The proceedings of this special session will be
published as part of the Proceadings of the meet-
ing. The simplest way to procure this volume,
which will be available i the spring of 1991,
is to join the Canadian Society. For informa-
tion on membership and on ordering the pro-
ceedings of the 1988 and (389 meetings, con-
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tact Professor M. Maiik, Department of Mathe-
matics, Concordia University, Montreai. (uehec
HaB-1R6, CANADA. Next veac's meeting of the
Canadian Society will be at Queen’s Universicy
in Kingston, Ontario from Mav 27 to 29, The
theme of the special session will be Women in
Mathematics. More details will be avalable in
the next newsletter.

HPM Conference in Campinas

Due to the recent changes in the Brazilian acon-
omy and che resultant uncestainty in the avail-
ability of resources. it was deemed advisabie 1o
postpone the conference oa “Using History in the
Teaching of Mathematics”scheduled for June 26-
28, 1990 in Campinas. Brazil. The organizers in-
tend to reschedule the conference at a later dare.

AMS Meeting in San Francisco

There will again be a special session in the His-
tory of Mathematics at the annual meesing of
the American Mathematical Society in San Fran-
cisco on January 16-19, 1991, [t is being or-
ganized by Victor Katz, David Rowe, and Flo-
rence Fasanelli: Most of the papers will be by
invitation, but if vou have a paper which you
would like to preseat, get in touch with nne of
the organizers at the soonest possible oppnrou-
nity. Though there is no particular theme for
the session, a gond guideline is thac the pager
be of interest to mathematicians in general and
not just to historians of mathematics. Among
those who have tentatively agreed o speak ars
Barnabas Hughes, Joseph Dauben, and David
Zitarelli. More details will be announced in the
next newslecter.

Modern Logic

Pre-publication inspection copies of the first is-
sue of Modern Logic, an international joncnal of
the history of mathemarical logic, set theory, and
foundations of mathematics, are now available.
To obtain a copy free of charge, write to [rv-
ing H. Anellis, Modern Logic, Box 1036, Welch

L1

Avenue Szatwn, Ames, [A 300L0-1026, 1150,
Modern Logic s planned as a quarteriv and #ol-
ume L.ag. 115 expected ro he ready foc shippiag

w June, 1930, Subseripuions (pavable to Modern
Logre) are 1733 35 { - US3 13 for air maii e-
livery nutside the Amerieas) for individuals and
1758 140 for libraries and institutions.

PRIMUS

A new journal., PRIMLS - Problems, Resources,
and [ssues in Mathematics Undergraduace Stud-
ies, will begin publication in March, 1991, It will
be a forum for the exchange »f ideas in mathe-
matics education at the college levei. PRIMIS
wiil be a refereed quarterly, devoted o dialogue
among those interested in undergraduate mach-
ematics. This tncludes those who orepace stu-
dents for college level machematics. those who
teach coilege level mathematics. and those who
teceive students wheo have besn taughit coilege
level machematics. [t will be 2 forum for ex-
changing problerns and activities for undergrad-
uate coursework, a place to discuss the emerging
issues of mathematics education, a resource bro-
ker, a source of ideas and activities. and a piaee
to foster discussion and provide historical doc-
umentation of developments to improve mathe-
matics education. The 2ditor, Brian J. Winkel of
the Department of Mathematics., Rose-Hulman
Instituce of Technology, Terre Haute, [N 47303,
17.5.A., is very incerested in bringing the hissory
of mathematics to the college classroom. He en-
courages those who have 'how to' and ‘success
stories’ on how they bring history into the in-
struction milieux to share their material with his
readers. Manuscripts (in triplicate) should be
sent to him at the above address. Subscriptions
are (753 34 per year (four issues) in the 7.5, and
US3 10 outside of the U.S. and can be entered
by sending a check made ous to PRIMIS to the
above address.
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The DMachemarical P‘reparatim: of
Teachers of Macthematics

The Comemuteee on the Machematical Education
of Teachers of the Mathemartical Associanoen of
Ameriza is currencly oreparing a new set of Rec-
eenmendacions for the Mathematical Prepara-
tina of Teachers of Mathematics. The proposed
standacd 5. Developing Perspectives of Mathe-
matics. is of special interest to HP A The foilow-
ing is the current working draft of this standard:

The mathematical preparation of teachers
must provide experiences in which they:

» =xplore the dvnamic nature f mathemat-
ics and its increasingiv significant rols in
suctal, rultural, and economic develop-
ment;

investigate che ole of individuals and their
contributions in the development of an-
cient. modern. and current mathematical
fopics;

come to appreciate the contributions made
by varicus cuitures to the growth and de-
velopment of mathemagical ideas:

outline the historical development of major
concepts in school mathemartics.

Historical and cultural aspects of mathematics
should be a part of the coilegiate experienses of
machemazics teachers. These sxperiences should
inciude. but not necessarily be structured by,
a chronological approach to the development of
mathematical ideas. The emphasis should be on
toncepts and their interrelationships.

Historically, much of machematics has devel-
oped because of the need to solve problems
in areas outside of mathematics. Early tech-
niques and formulas for measurement were fol-
lowed much later by an axiomatic development of
Eulcidean geometry. Calcuius was used to solve
problems in the sciences for two hundred vears
prior to its theoretical development. The need
for record keeping and the organization and in-
terpretation of data in increasingly complex so-
cleties gave rise to the development of statistical
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On the ocher hand., mathemaricians
through history have created or exconded many
areas of mathemacics for the shesr enjuyment
uf exploning mathematical ideas. never dreaming
that vears later these machematical ideas would
become immensely useful to pesple in business
and industry. Throughour histary che interplay
of mathematics and other areas, as well as the
inzerplay of different areas within mathematics
has been essential in the deveiopment of mathe-
matics and coatinues to be so today.

Mathematics should be presenced as a truly
human endeavor. with a close look at the women
and men who have contributed to mathematics
through history and who are playing imporrant
toles in mathemacics today. Teachers must de-
velop an appreciation of mathematicians as pen-
ple. with a wonderful diversity of personalities,
idiosynerasies, backgrounds, and interests. How-
ever, the emphasis should remain on the devei-
opment of mathematical ideas. Moreaver, the
mathematical ideas should not be rooted in the
past. Prospective teachers need to be aware of
the striking new developments in mathemarics
and its applications taking place today. They
should apureciate the coatributions of mathe-
matics to society and the impact of mathemati-
cians on society,

Prospective mathematics teachers should have
opportunities to become acquainted with some
Twirent literature in mathematics and biogra-
phies of some 20th century mathematicians.
They should be aware of how the search for solu-
tions to problems has created, and continues to
create, new mathematical ideas.

Prospective mathematics teachers should
study the development of mathematical ideas
particularly relevant to the school curriculum.
They sheuld understand the historical develop-
ment of mathematical notation and terminology
and trace the origins of some of the major topics
in arithmetic, algebra, geometry, trigonometry,
calculus, number theory, probability, statistics,
discrete mathematics. and the development of
the computer.

Please send all comments and suggestions on

theories.
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the above standard to the chair of the whting
ream, Professor James Q. C. Leitzel. Mathemar
ies Department. The Qhio State Uaversicy, 231
W. 18th Ave., Columbus, OH 43210, U.3.A Pro-
fassor Leitzel smphasizes that tius s a working
draft of a suggested general standard which wiil
aot be tied to any pacticular grade level, [t would
be especiaily valuable to get comments from non-
1.5, readers who couid compare this standacd
with similar standards (if they exist) in theirowa
“OUnLTIes.

Doctoral Thesis in Brazil

In November, 19589, Clovis Pereita da Silva de-
fended a doctoral thesis in the Department of
Hisinry of the University of Sao Paulo oa “Una
Historia Social do Desenvolvimento da Matem-
atica Superior no Brasil de 1810 a 1920 (A So-
cial History of che Development of Higher Mach-
ematics in Brazil from L8310 to 1920), This is
ihe first doctoral thesis in Brazil in the History
of mathematics. The work of Clovis Pereira da
Silva, who teaches in the Department of Mach-
smatics of the Federal University af Parana, in
Curitiba. covers the period of the monarchy and
early republic after Brazilian independence. The
thesis lists and analyzes 22 doctoral theses in
mathematics defended in Brazil in that period.
Besides. introductory chapters cover mathemat-
ics in Portugal and in Brazil during the colonial
period (16th, 17th, and L3th centuries).

Have You Read?

fonald Calinger, ed.

This column welcomes references from across
the history or pedagogy of mathematics, as
well as other works with sections that have
potential for encourag:ing and motivating stu-
dents to learn mathematics better or that en-
rich courses. Please send citations with complete
bibliographic information to the section editor:
a/o Department of History, Catholic University
of America. Washington. D.C. 20064, [[.5.A.

» Adele, Gail H., “When did Euclid Live?

L

An Answer pilus a Shore History of Ge-
omerry.” Che Mathematies Teacher 325
(1849}, t60-163.

Altmaon, Simon. “Hamulton, Rodrigues.
and the Quatermuon Jeandal,” Machemat-
1es Magazine §2:3 (L288), 281-308.

Andesson, Douglas, Creazivicy and Philoe-
nphy of C. §. Pierce { Dordrecht: Nijnod,
L987).

Archibald. Thomas, “Connectivicy and
Smoke-Rings: Greea's Second [dentizy in
[ts Ficst Fifty Years." Machemarics Maga-
ziae 62:4 (1939), 219-232.

Ascaer. Marcia. "A River-Crossing Prob-
lem in Cross-Cultural Perspactive,” Mach-
ematics Magazine 63:1 (1990), 26-29.

Baumegars, Johm K., Historical Topics
for the Matheamtics Classroom (Reston:
NCTM, 1989).

Bibby, John. Notes Towacds a History
of Teaching Statiscics (Edinburgh: John
Biboy Books. 1986). Avalable from QED
Books, | Straylands Grove, York YO2I
0EB, England.

Binder, Christa, “QOesterreichisches Sym-
posium zur Geschichte der Mathematik,”
Historia Mathematica 16:2 [1982), L66.

Browder, Felix E., “Stone Age Mathemat-
ics at the Midway,” The Mathematical [n-
teiligencer 11:3 (1989}, 22-24. Comments
on Marshall Stone as chairman at the Unt-
versity of Chicago.

Calinger, Ronald, review of Morris Kline,
Mathematics and the Search for Kaowl-
edge (1985) in [sis AL:1 (1990), 87-38.

Coleman, A. John, *The Createst Math-
ematical Paper of All Time,” The Math-
eamtical [ntelligencer 11:3 (1989), 28-73.
Study of a paper by Wilhelm Killing and
its infAuence upon Cartan, Coxezer. Kac.
and Moody.
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Daireith, John and Nelson, R. D., eds.,
The Penguin Dicttenary of Mathemacics
( New York: Peaguin Books, 1889).

D’ Ambrosio, Ubiracan, *A Note on Duality
and the Calculus of Variations.” in Parcral
Differential Equations and the Caleuius of
Variacions, Essays in Honor of Ennio de
Giorgt, ed. by F. Colombini, A. Marnne, L.
Modica, 3. Spagnolo (Boston: Birkhauser,
1983), vol. L. 355-338.

Debnath, Lokenath, “Srinivasan Ramanu-
jan {1887-1920): A Centennial Tribute,”
[neernacional Journal of Machematieal Ed-
ucation in Science and Technology 18:5
(1987}, 321-361.

Dunham, William, fourney Through Ce-
nius - The Grear Theorems of Mathemat-
ics (New York: Wilev, 1980).

Euler, Leonhard, An Intreducticn to Anal-
¥sis of che Infinite. Boox I, Translated by
John Blanton { New York: Springer-Verlag,
19390}, :

Fauvel, John, Mathematics through His-
tory (York, England: QED Books, 1990).
A resource guide and catalog of 132 publi-
cations currently in print on the history of
mathemactics.

Fauvel, John, “Platonic Rhetoric in Dis-
tance Learning: How Rober: Recorde
Taught the Home Learner,” For the Learn-
ing of Machematics 9:1 (1989), 2-8.

Pauvel, John, od., History in the Mathe-
matics Classroom: the IREM Papers, vol.
! {Leicester; The Mathematical Associ-
ation. 1090). Nine chapters by French
mathematics teachers describing the use of
historical materials in schoo! mathematics
classrroms. A folder of reproducible mas-
ters is included. Order from QED Books,
L Straylands Grove, York YO3 DEB, Eng-
land. (Submitted by David Kullman, Mi-
amui University)
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Fletcher, Colin R., “Fermat's Theorem.”
Historia Machemarica 16:2 {1989), [49-
[53.

Folta. Jaroslav, “Some Remarks on the
History of Numerical Analysis Especially
in the Area of Prague,” LLULL L1 (1588),
217-233

Gardner, Martin, Time Travel and Other
Machematical Bewilderments (New York:
Freeman, 1987}.

Grasshoff, Gerd, The History of Ptolemy s
Star Catalogue {New York: Springer-
Verlag, 1990).

Hald, A., “Galileo's Statistical Analysis of
Astrenomical Observations.” [ncernational
Staristical Review 54:2 (1986), 211-220.

Herz-Fischler, Roger, “Diirer's Paradox or
Why an Ellipse [s Not Egg-Shaped,” Marh-
ematics Magazine 63:2 (1990), 75-85.

Heyde, C. C. and Senata, E., eds.. Bicen-
tennial History [ssue, The Australian Jour-
nal of Statiscics 30:B (1988}, 1-130.

Hollingdale, Stuart, Makers of Mathemat-
ics (New York: Penguin Books, 1985).

Howson, Geoffrey, “Applications in the
History of Mathematics Teaching,” Re-
vista de la Seciedad Espancla de His-
toria de las Ciencas v de las Tecnicas
12:23 {1989), 365-395. Examples mainly
from the history of mathematics in Eng-
land are presented in which applied and
recreational aspects of mathematics to-
gether with longstanding related problems
are given as pedagogical tools for moti-
vating and facilitating mathematics edu-
cation. (Submitted by [rving H. Anellis,
Editor, Meodern Logic)

Hoyningen-Huene, P., "Context of Discov-
ery and Coutext of Justification,” Studies
in Hiscory and Philosophy of Science 15:4
(1887), 501-515.
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[llw, J.. *Einstemn Teaches Lorentz, Lorentz
Teaches Einstein: Their Coilaboration in
Cieneral Relativicy, 1912-1020" Acchive
for History »f Exact Seiences 38:3 (1989],
247-280,

Kapnur. J. ¥., "Encpunters of a Working
Machemartician with History of Machemat-
ics,” Ganita-Bhacaci 11 (1983}, 30-37,

Kieiner. Israel. “Evolution of the Fuaction
Concept: A Brief Survey,” The Coilege
Machemacics Journal 20:4 ' 1989}, 282-3010.

Knooloch, Eberhacd, "Analogie und Mazh-
ematisches Denken,” Berichte zur Wis-
senschaftsgeschichee 12 (1989), 35-L7.

Kaoblitz, Ann Hibner. "Science. Women
and the Russian Intelligentsia: The Gen-
eration of the L860%." f[sis 79:207 (1958),
208-227.

Mancosu, Paolo, “The Metaphysics of the
Calculus: A Foundaticnal Debate in the
Paris Academy of Sciences, L1700 - L706.”
Historia Machemactica 16:3 (1889), 224-
248.

Mehrtens, Herbert. “The Glewchscanlinng
of Machematical Societies in Nazi Ger-
manv,” The Mathematical Intelligancer

L1:3 (1989). 18-50.

Milton, I. R.. “Induction Before Hume.”
The British Journal for the Philosophy of
Science 38:1 (1987}, 49-74.

Parshail, Karen, “The At of Algebra from
Al-Khowarizmi to Viete,” History of Sci-
ence 26:2 {1988), 129-164,

Paulos. John Allen, Machematics and
Humor (Chicago: University of Chicago
Press. 1988).

Rose. H. E., “R. L. Goodstein (1512~
1985),” Bulletin of the Loadon Mathemat-
ical Society 20 (1988}, 149-166.

Rowe, David E., “Symposium =n the His-

tory of Mathematics,” Historia Machemat-
ica 16:3 (1989), 271-280.

L5
Senechal, Marjocie, ‘Finding the Finite
Groups of Svmmetries of the Sphere.”
The Amernican Machernasical Maoncaiv G7:1
{1950, 329-336.
Shen, Xanegshen, “Histnrical Development
of she Chinese Remainder
Acchive for History of Exact Sciences 384
1 L988), 285-315.
Shecey, D, “The Wake of Berkeley's .ln-
siyst: Rigor Mathemacicae?”  Seoudies in
History and Phiiosopiiy of Scieace 18:4
(1987}, 455480,
Shieids. Allen. "Banach Algenhras. 1038-
1989, The Mathematical [nesiligencer
L1:3 (1889), 15-17.
Sikie. Zvonimur. “Josepn Louis Lagrange,”
Marematika (Zagreb) L5:4 {1986), 17-50.
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