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BOLYAI WAS BORN 200 YEARS AGO

Katalin MUNKACSY

A3 everyonc knows, Janos Bolyal was o great matharnatician.

But what did he create? Why can't we mect his name mons olien?

Those who study mathematics are familiar the Rolle theorem, the L'Hospital
rule, the Tavlor formula, but they doin't come ifnto contacl with concepts introduced by
Bolyai dunng daily school practise. Several works on the history, of mathenmatics
mention his name onky in small print oz notat all,

The explanation for that could be found m two domains: one of them. 18
Bolyai's personal fate, and the ather is the characteriatie of mathematics ficld examined
b him.

Let's start the acquaintance with the latter problem, [ 15 lhe guestiom of the
busis of geometry.

O the one hand Janos Bolygy generated significant conlributions I, A0 Y
ficlds of mathematics, but these things became pubhc only after his death, Om the other
nand, while he mpproached the state ol (e art m analysis, m number theory and. m
theory of complex aumhers, he ropresented the state of the art n geometry.

The. exatmination of the basis of geametry did not grngingic m the problems ol
practical life. Its elfect was first felt in ahstract theoretical mathemalics and laler in
ather sciences — for instance in aswonomy and only in the past decades did . arise
philosophers” and mathematics teachers” interest. Finstein’s theory of relanvaty 15 also
hased on non-Euclidean geomelries,

There are possibilities of several geemetries m our mind — (he ancient maps
and myths refer to this — bul these idens seemy to be gemote. from mathemalics. In
mathemnatics only one fundamental geomelry has existed for centuries, and this was the
Enclidean onc, which has been familiar to all of us since primary schoal, Janos Dolyai
had to break through this petrified tradition. He solved the problem by building up 2
totally correct, faultless theory, which radically diflers from the known geomelry. This
is strange and hardly camprehensible for our appreach 1o eadhilional geometry,
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Ihe name of the new theory is Holvai’s absolute geometry, This theory
conlemns the hyperbolic geometry as a particular case, 50, The name of hyperholic
goomelry — as it was csablished 2 the Intemational Bibliogruphy Congress of
Mathemalical Sciences directed by Poincaré, in Paris 1894 — g Bolyai-Lobatchevsky
geametry.

Let’s direct some aftenlion to the cognition of this geometry. Without
visnalisalum and demonstration this is a very ditticult task. Barher it was  only
mathemalicians and umiversity students who leamt about different sorls of non-
Buclidean geometries. Imagine, how difficult it would be o study “normal™, school-
tvpe or the Fuclidean geomelry on the Himalavas where nothing is plane, and
moreaver, 1t 05 hard to get hold off § sheet of paper. Mowadays the situation is
chfferent: maths teachers who are alsa jnvolved in research have invented many
eyquipment which make' the demonstration smple also incase 'of non-Euclidean
teometrics. These are the drawing sphere set, models made of paper, wood or textile,
which can demonatrate certam details of the theory. And a brand new device, the
computations] moedel of hyperbolic plane 15 alse appropriate for this,

In this geomenry it is not true that only one straight line can be druwn parallel
to @ straight line through an outer point. Neither is it #rue that the aurty of the angles of
the triangle 15 180, nor that the distance of paralle] straight lines 15 constant. Is there a
sense of this strangeness? Yes, there is, and these results are important in many areas.
Also, they exerfed a sgnificant effect on mner development of mathematics.,

The natural sciences revealed that it is absol utely not certain that the world is
like the Fuclidean geometry describes it Chr scope has been widening, We cxamine
mithematics in other wavs. Mathematicians returned to ancicnl Creck mathematicians'
wording. Mathematics docsn™ state unappealzble facts, and it is also not a science of
perfect theorics. It i a developing seicnee, 8 truths are conditional, they have a fiarm
like “if this and this condition = fultilled, than this and this sltemetit follow from
this™ Nanerally, thes docsn™ change the faet that nowadays Pythagorss” theorem stays
af e as it was 2000 years ago, whereas only the opportunities of mathematics have
expancded,

The life of .Hinos Bolyai

Janos Bolyai was bom on 15 Decemnber 1807 in Kolozsvir, Transvlvania, in
his grandfather’s house,

He spent his childhood on the Bolvai family farm in Domild and in
Marosviasarhely.

His father, Farkas Bolvai was a considerable mathematician, who taught in' the
college of Marosvisithely, He pave his son' a share in & very careful upbringing. Since
Farkas Bolvar had been himsell an infani prodigy, he was deeply aware of fhe

| 56



disadvantages of this conditions, and this 15 why he kept his son away from formal.
school cducation as long possible, but he dirceted a great attenbion to his physical and
pavehie development.

Tinns Bolyai studied at Marosvasarhely College and as a stpdent he also tonk a
part m teaching, Fraom the age of 17 he studied at the Vienna Academy of Military
Engineerng, with excellent results.

He stlarted his serviee as a mmlitary engineer in 1323, his first stop owas
Tomesvir, then came Arad, Lemberg and (dmiits.

A5 a military engineer he wrote s main piece of work, which imfortumately
was lost, hut his account letter of this remained. On 3 November 1823 he wrote hes
famnus letter in which he stated with pride: “T created a new world from nothmg™. And
this was s absolute geometry, Fortumately aller the lost versions written m Cierman,
the new geometrical theory, the Science of Space has been published m Latn mn 1831-
12, It was an appendix of Farkas Bolyai's higher mathematics bonk mentiomed as
Tentamen:

APPENDILN,
SCTENTAM SPATII
ARSOLUTE VERAM EXIBENS;
A VERITATE AUT FALSITATE AXIOMATIES X1 EUCLIDE]
(A PRIOR] LLALD DECTDENTAY TNDEPENDEMTEM,

ADIECTA AD CASUM FALBITATIS QUADRATIRA
CLECULLGEOMETRICA

ACTORE
IOHAMMNE BOLY AL DE EADEM,

GEOMETRARUM [N EXERCITU CAESAREO REGIO
AUSTRIACD CASTRENSIUM CAPITANO

I 1E33 he asked for retrement on secount of his bad health condition and then
he lived cn a modest pension. First he moved 1o Domald then to Marosvisarhely. He
spent his life in poveryy and bad health. e worked a lot, he also entered some
competitions, he was planming the pullication of his results, but m the end there wasn’y
time for it. He wrote' his philosophical and mathematical works m Latin, German and
Hungarian. His family life was not harmonie, so he divorced his children’s mother,
then he lived lonely.
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He died in Marosvasachely on 27 January 1860, According (o register note: “His talent
was wasted.” Luckily this statement was a mistake, Mot only did he creale o wonderful
work but this world became a new research ares for mathematicians. Several books
was published on Bolyzi and his work, some of them in English, The aflermath of
Appendix would make the subpect of another compelling story.

We are lelt with no genwne portrait of Jinos RBolyui. The often published
Adler portrait is 2 mistake, bul Amila Zsigmond’s art reconstruction has been made.

Avwards, conlerences, mstrtunes with his oame, musewms, libraries and arehives
cherish linns Bolyai’s memory.

Mathematics researchers still find inspiration in linos Bolyai, and his life's
work 15 making his way inlo classrooms more and more.
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Abstract. Jano: Dolyai was bom 200 vears apo. Awards, conferences,
inslifutes with his name, museums, hbranes and archives cherish his MEory,

What did he creamc?

In mathematics only one [undamental geometry has existed for centuries. and
this was the Euchdean one, which has been familiar to all of us sinee primary schoul.
danos Bolym had o break through this pemified tradition by huilding up a lolally
correct, faultless theory, which radically differs from the known geometry. The name
of lhis new theory is Bolyai's absolute geometry, It contains the hyperbolic geometry
ag a parbicular case, The name of  hyperholic geomelry — as it was decided at the
International Bihliography Congress of Mathematical Sciences directed by Poincaré, in
Paris 18394 — 15 Bolyai-Lobatchevska peometry,
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