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OMAXK 3A T'OPT'H UYIIOHA

Jbynm4yo Konapesn

MakenoHcka akazeMuja Ha HayKuTe u yMeTHoctute, Ckonje, Pemybnrka Makenonuja

Makenonckarta akajgeMuja Ha HAayKUTe H
yMmeTHOcTHTE, BO 2020 roauHa, ja og0eexKyBa JeBe-
JleceT TOMIIHAHATA O] palrabeTo Ha akajeMuK I op-
fu Uynona. Toj Gemie 4oBeK co MOBeKe TUMEH3HU:
WHTEJIeKTyallell, MaremMatudap, ¢uiao3o¢, BU3HU-
OHEp, epyauT, IaHuHap. Jlyrero ce mpamryBaa, kora
Ke T'o BHJea BO KOja, Kako Oellle BO3MOKHO KOJaTa
na ja cobepe ,,Taa MaTeMaTW4Ka M JyXOBHA BEJIH-
gpHa“ [1].

Ponen Bo MastoBuiire, Bo Oiu3nHa Ha buto-
na, akajgeMuK UynoHa ro MoMHHYBa JETCTBOTO BO
Jenu Maane, (Ha makenoHcku HoBa Ynuna), enna ox
HajcTapuTe HacenOu Bo butona, Ha uCTOUHaTA CTpa-
Ha Ha rpajot. Kako nere, Bo Jenu Maaue, fopr’n ca-
KaJl 1a urpa amui| (urpa co Majiu KOCKH O] OBIIH),
a TokMy Toa Omn axyToT Ha Tpajar Yamo: ,,Taa coja
yBepeHocT Yamo ja 3acHoBaimie Ha Toa mTo YymoHa
He caMo ITo Oerie OUToMYaHel TyKy 1 jeHUMaalell,
a TmapTujaTa, TJaBHO, TO pErpyTHpaIle CBOETO
wieHcTBO o Jenn Maane. Ho HajronemMuoT angyT BO
HETOBHUTE paie OWII TOoa IITO 3aeJHO CO HEro KaKo
nena urpaie amuaiuy® [1].

I'mvuasmja 3aBpmmn Bo buroma, Bo ,,lome
JemyeB* — mpBara ruMHa3Mja Bo ociobomeHa Make-
JIOHHW]ja BO Koja Ha 6 GeBpyapu 1945 roguna nounysa
Jla Cce W3BEyBa HACTaBa HAa MaKEeJIOHCKHU ja3uWK. Bo
1952 ronmuna, co omnmyka Ha HacTaBHHYKHOT COBeT,
HMETO € IIpoMeHeTo Bo ,,Jocun bpo3 Tuto®, a Toa
uMe ro Hocu u jgeHec. [Ipodecop Uymona ,,ymre
KaKo YYeHHUK BO THMHa3HWjaTa, IIPU CMEHYBamkETO Ha
HejzuHoTo Me ox 'Tomne JlemueB® Bo ’Jocum Bpo3
Turo‘, jaBHO M3jaBu Jieka Toa mTo ¢ Turo 3a Make-
JoHWja, Bo cBoe Bpeme Ot u ['ome JlemueB. Ha ucro
pamaumte T craBu” [1]. Tlopagu cBoute jaBHH
HacTanu, fopfn Oerre MOBHKYBAaH HAa OJTOBOPHOCT.
,,Jla e camo Toal — mmare u gpyra 3abenemka bopuc
Yakpe 3a cMeTKa Ha MPEJIOTOT HA HErOBHOT OIIO-
HeHT. — [Ipu eqHO ckaHaupame *Turto-napruja‘, Toj,
mecto Turo, m3BuKyBame "Muto*. JaBHO To 3e710a Ha
oarosoproct. Ako e Tuto HapomeH dYoBek, 0Oe3
HEKOe Meurpe, He € HaBpeaa 3a HeTo Ja ce Cropean
co Murto, TOj HapOZIeH YOBEK, ecHad, Oea 300poBHUTE
Ha Yynona“ [1].

Enen u enex u eneH ce tpu
Hojnere 3aenHo, ,.butncu’, 1969

Axagemuk Yynona 30o0pyBaiie 3a pasiukaTa
Merly mapabonuTe BO penurujara (Kpatku merado-
pUyHM ¥ OOy4yHH packazu co kou ['ocmom Hcyc
Xpucroc ce obdpaka KOH HapOJIOT U alOCTOJIHTE) U
napabonuTe BO MareMaTHKaTta (BHJ KPUBU JIMHUH).
,,BHe, TOCIIOIUHE fopr’n, Ke JI03BOJIMTE 11a BU 3a0e-
JIeKaM, CKpITHABTE OJ “JIMHWjaTa® Ha mapTujaTa. Bue
OeBTe ‘mapaboina‘, Taka U Be HapeKyBaBMe. ~Toa cym
u cera!‘ — kareropn4Ho uzjasu Yymnona. — ’AMa Kako
rparaHiH, a He Kako Maremarndap. Bo marematu-
Kara Hema JIeBO-7iecHo, Bo MaTemaTnkaTa /iBa U 1Ba
ce yetnpu‘““ [1].

Axagemuk Yymona Oermne maremarnyap. Ma-
TeMaTHKaTa WMa YyAOTBOpHa Mok: ,,Torami, Moj
OnaropoJieH npujaTerny, reoMeTpujara Ke ja ImoBjIeye
JyllaTa KOH BUCTHHATA, M Ke CO3/1ajie IyX Ha (huiio-
30(ujara ¥ ke To MOJAUrHE OHA IITO CETra € HECPEKHO
JIO3BOJIEHO Ja majue [2].

Bo 1623 roguna, ['amuneo ["anmune)j 3abemexa
JIeKa YHHBEP3yMOT € rojeMa KHWTa, HalluIlaHa Ha
MaTeMaTHUKH ja3uk. OHHE CHPOMAITHH AYIIU KOH HE
ro pa30upaaT TOj ja3WK, MPEAYNpPEIU TOj, TajlKaaT
HM3 ,,TEMHUOT JaBupuHT* [3].

Uynona nokropupamie MHOTY Miaa, Ha 29
roAWHM, co Temara ,lIpuior KoH Teopujata Ha
anre0apcKuTe CTPYKTYpHU', TO CMETaaT 3a OCHOBO-
MOJIOKHHK Ha anrebpara Bo MakeoHHja, KaKo 1 Ha
JMCUMIUIMHUTE TECHO MOBP3aHH co Hea. Toj e mpBHoT
MaKeJIOHCKM MaTeMaTthdap Koj 00jaBWJI HaydyHHU
TPyZAOBH O obisiacta anredpa.

300poT airedpa uMa KOPEH BO aparckKHoT 300p
Al-Jabr. Bo IX Bek, nepcuckuor maremaruyap al-
Khwarizmi (780 — 850) Hamumia KHura, Koja mper-
CTaByBallle IPECBPTHHIIA BO HCTOpHUjaTa Ha MaTeMa-
THKAaTa, BOCIIOCTABYBajKH ja AUCLUIUIMHATA anreOpa
[4]. U3pa3zor ,,anrebpa“ mpousiese O HACIOBOT Ha
kHurarta. Bo wmacmosoT, al-jebr w' almugabala,
300por al-jebr o3HauyBa npedpiiame Ha BETMYUHA O]
enHaTa CTpaHAa HA paBeHKAaTa Ha Jpyra, xojeka
mugqabala 3HauYM NOEAHOCTABYBalkE HA JOOHCHHUTE
nzpazu. PuryparusHo, al-jebr 3Haum Bpakame Ha
paMHOTe)kara BO paBeHkara [5].
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Meroaure 3a peniaBambe JUHEApPHH M KBaJ-
paTHU paBeHKH Oea MO3HATH yIITE OJf BPEMETO Ha
BaBuiion, HO 3a KOMIUIETHOTO pELICHHWE Ha pa-
BEHKHTE O] TPET CTeTeH (KyOH! paBeHKH ) ce YeKarle
1o XVI Bek. Bo 1202 roauHa, UTAMjaHCKHOT MaTe-
marn4dap ®udonaun (1170 — 1240) o6jaBu kHHTa, BO
Koja, Bo EBpora, ro BoBee XUHIy-apanckuoT OpoeH
cucteM. Pemennjara Ha paBeHKHUTE O TPET M YSTBPT
cTerieH npenat Oea objaBeHn Bo kHUrata Ars Magna
(Bo 1545 romuna) on Kapmano (1501 — 1576), nako
TOj HE OTKPH HHUTY €IHa OJ JBETE€ COOJIBETHHU
dopmynu [4]. DPopmynara 3a paBEeHKUTE O TPET
creried ja mpoHajae Ponrtana (1500 — 1557),
moto3HaT co npekapot Tartaglia (v [lenragen — ox
HEeNTe4N), 10JeKa PABEHKHUTE O] YeTBPTU CTEIICH I'H
pemu yuenukoT Ha Kapaano, ®epapu (1522 — 1565).

Kapmano — mekap, maTemarnyap, KOLKap H
EKCIEHTPUYHA JIMYHOCT IMap eKCelTaHc — ro objaBu
pemerrero Ha Tartaglia Bo cBojaTa KHUra u MoKpaj
TOa LITO BETH, TMOJ| 3aKJIETBa, AeKa TOA HEMa HHUKO-
ramr ja ro Hampasu. Bo Toa Bpeme, y4ecTBOTO Ha
MaTeMaTHYKH{ HATIIpeBapH Oellle HauWH Ha JKUBECHE.
Ha oBue narnpeBapu ce nmobGemyBaiiie Bp3 OCHOBA Ha
Op3WHaTa Ha pemaBame KyOHH PaBeHKH, Ia 3aToa
METOJIUTE 32 U3HAOTabe Op3H pelIeHuja ce IyBaa BO
cTpora TajHOCT. UMHOT Ha MPEIaBCTBO pe3yaTHpAIIe
BO JOKMBOTHA paclipaBuja Mery JABajlaTa mMarema-
tuyapw [4].

3a u3Haorame Ha pelICHUjaTa Ha PaBEHKHU O]
CTEIICH MOToJIeM O] YeTupu ce uyekarie g0 XIX Bek.
Cemak, MeTozuTe, 0J] BTOPUOT BEK IPEJI HAIlIaTa epa,
3a pellaBame Ha CACTEMHTE Ha JIMHEAPHH PAaBEHKH CO
ynoTpeba Ha MaTpPUIM W JACTEPMUHAHTH, TOBTOPHO
ce mojaBuja npubImKkHO KOoH KpajoT Ha XVII Bek n
BO TOA BpeMe 3allovHa pa3BOjOT Ha 00JacTa IITO
JICHeC ce HapeKyBa JIMHeapHa anreopa.

Bo panmor XIX Bek, QpaHIycKHOT Marte-
martnuap [amoa (1811 — 1832) mokaxka neka He
nocrou ommra (GopMyna 3a peliaBambe PaBeHKH O]l
CTelleH TIOToJIeM O] 4eTHpH. HeroBute pesynraTu
NpHUJIOHECoa 3a Pa3Boj Ha HOBa 00JAacT Ha Marema-
THKaTa, Teopujata Ha rpynu. ['anoa nounna Ha 20-
roauirHa Bo3pacT Bo ayen. Ce BepyBa Jeka, HOKTa
npesa (GaTtarHUOT HACTaH, c€ HAIMIIAHU MHOTY OJ
HETrOBUTE MAaTEeMaTHYKH OTKPUTHja, UJIEH IITO Ouie
1enocHo pazopanu aypu 100 roauHu MO Heroparta
cMpT. Ha maprunuTe Ha HEroBUTE OEJIEIIKH Ce 3aIlu-
manu 30oposute: ,,Hemam Bpeme!“ [4].

3a 3600pot anrebpa, npodecopor Morris Kli-
ne, MO3HAT 110 TOA IITO MUIIyBAIle 32 UCTOPHjaTa U
¢wmno3opujaTa Ha MaTeMaTHKaTa, ke HanuuIe: ,,Kora
Masgpute crturnaa po llnanuja... anrebpuct (Ha
mimaHcku algebrista)... 3Hadenre 4OBEK INTO MECTH
JTUCIIONMPAHU KOCKH... M HaJ IIMaHCKUTE OepOep-
HUOM Oea MpOHAjACHH 3HAIM Ha KOM IHUIIyBAalle

Algebrista y Sangrador (ito Bo ¢10007¢H IPEBO
3Ha4M YOBEK IITO MECTH KOCKH U TylTa KpB). Taka,
MOJKe JIa ce Kake JAeKa IOCTOU J00pa NCTOPUCKA OC-
HOBa 3a (aKToT AeKa 300poT anredpa Mpean3BUKyBa
Hemmmm mucnu® [5]. Michael Atiyah, mpercemaren
Ha Kpanckoto npymrso Bo nepuoa ox 1990 o 1995
roJHa, MaTeMaTH4Iap — CIICIHjaJICT BO TEOMETPH]a,
Ke Hamuire: ,,Anrebpa e MmoHyAara Ha faBOJNOT IO
MaTeMaTHuapoT. I aBosoT Bemu: Jac ke TH ja magam
OBaa MOKHa MalllHa, Taa ke 0JIrOBOPH Ha CEKoe Ipa-
mame mTo ro cakami. Cé mTo Tpeba Aa HalpaBHII €
Jla MM ja Aajiel AyliaTta: OTKaXH ce OJl TeoMeTpHjarta
W Ke ja uMail oBaa rnpekpacHa mammHa“ [6].

[Ipodecop Uymona beme Busmonep. [onem e
HETOBHOT aHTaXMaH U BO pa3BOjOT HA KOMIjyTep-
CKUTe Hayku BO MakenoHuja, moceOHO Ha JENOT
TECHO MOBP3aH CO MareMarukata. Toj ' MHALMpale
MPBUTE UCTPaXKyBarba BO BEIITAYKAa MHTEIUTCHIIN]a.
3a HampeIOoKOT Ha BEllTauyKaTa MHTEIUTeHIINja MO-
*eOu Hajmo0po ke moceegovaT 300poBuTe Ha Steven
Strogatz, mpodecop Mo mpuMeHeTa MaTeMaTuKa Ha
Yuusepsureror Kopaen Bo CAJl. CriopenyBajku ja
11axoBcKaTta urpa Ha mamuzara AlphaZero Bo 2018
rojuHa co urpara Ha mamuHara Deep Blue, koja Bo
naneynara 1997 ronvHa ro moOe Iy TOraiHUuOT aKkTy-
ened mamnuoH ['apun Kacmapos, Strogatz mummysa
[7]: ., Bo momobpo u Bo nosomio, Deep Blue urpaie
KaKO MallliHa, OpYTaTHO U MaTepHjaTMCTHIKHA. Mo-
XKellle Ja ro HaaMuHe rocrnoaun Kacrnapos Bo mpec-
MeTyBame, HO He W BO Mucieme”. Cemnak, Toj mo-
HaTaMy MoTeHuupaiue: ,,HajpazouapyBauku (3a apy-
TUTE Urpavd, ONMOHEHTHUTE, Moja 3abenermika) Oere
toa mwto AlphaZero usrienanie Kako ga MoOKaxyBa
pasbupame. Urpaie kako HUENIEH APYr KOMIIjyTep
JOTOTall, WHTYHTUBHO M y0aBO, CO POMAaHTHYCH,
Hanaradku T,

3a Amnpu Iloankape (Henri Poincaré), mare-
MaTHKaTta € ,,yMEeTHOCT Jia UM C€ JlaBa MCTO UME Ha
pa3nuyHu HemTa™. Ha CIIM4eH Ha4uH, MOeTUTE COo3-
JlaBaaT CJIOEBU Ha 3HAUY€HE KOpPHUCTEjKH 300pOBU M
CIIMKM IITO MMaaT IOBEKE TOJKyBamba M acolu-
jauu. Y MmatemaTn4yapuTe v IIOETUTE CE CTPEMaT KOH
€KOHOMHYHOCT M TPEIHU3HOCT BO H3Pa3yBambeTo,
M30UPajKU M TOYHO MOTPeOHUTE 300pOBU 3a Ja ro
MpeHecaT HUBHOTO 3HAYCH:E.

Ke ro 3aBpmaM OBOj OMaX 3a aKaJEMHK
UynoHa co nenoBu of necHara ,,Oxa Ha OpoeBuTe™
on [Tabno Hepyna [8]:

O, xxenra na ce 3Hae / konky! / I'mamor / na ce
3Hae / KOJIKy / sBe3/T1 Ha HeOOTO!

Hue ro morpommeme / mercTBoTo Opoejku /
KaMewa M pacTeHuja, IPCTU Ha pauere U / Ho3ere,
3pHa MECOK W 3al0u, / Haata MJaJoCT MOMHHA
npeOpojyBajku / INBYKMEbA U OTAIIKH Ha KOMETH.
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HOMAGE FOR GJORGJI CUPONA

Ljupco Kocarev

Macedonian Academy of Sciences and Arts, Skopje, Republic of Macedonija

The Macedonian Academy of Sciences and
Arts, in 2020, marks the ninetieth anniversary of the
birth of Academician Gjorgji Cupona. He was a man
of many dimensions: intellectual, mathematician,
philosopher, visionary, erudite, mountaineer. People
wondered, when they saw him in a car, how it was
possible for the car to fit "that mathematical and spir-
itual greatness” [1].

Born in Malovishte, near Bitola, Academician
Cupona spent his childhood in Yeni Maale (English
New Street), one of the oldest settlements in Bitola,
on the east side of the city. As a child in Yeni Maale,
Gjorgji liked to play ‘asici’ (a game with small
sheeps bones), and that was exactly Trajan Camo’s
trump card: “Camo based his conviction on the fact
that Cupona was not only from Bitola, but also from
Yeni Maale, and The Party mainly recruited its
membership from Yeni Male. But the biggest trump
card in his hands was that they played asici together
as children.” [1]

He finished high school in Bitola, in “Goce
Del¢ev” — the first gimnazium in Liberated Macedo-
nia where on February 6, 1945 teaching in Macedo-
nian language began. In 1952, with a decision of the
Teachers' Council, the name was changed to “Josip
Broz Tito”, and it bears that name today. Professor
Cupona “as a student in the gimnazium, during the
change of her name from ‘Goce Delcev’ to ‘Josip
Broz Tito’, publicly stated that what is Tito for
Macedonia, in his time was Goce Delcev. He put
them on the same level” [1]. Gjorgji was held ac-
countable for his public appearances. “If only that! —
There was another remark by Boris Cakre about the
proposal of his opponent — During a chant. ‘Tito-

One and one and one is three.
Come together, The Beatles, 1969

Party’, he shouted ‘Mito’ instead of Tito. He was
publicly held accountable. ‘If Tito is a people man,
without any pedigree, it is not an insult for him to be
compared to Mito, that people’s man, a guild’, were
the words of Cupona” [1].

Academician Cupona spoke about the differ-
rence between parabolas in religion (short meta-
phorical and instructive stories with which the Lord
Jesus Christ addresses the people and the apostles)
and parabolas in mathematics (kind of curves). “You,
Mr. Gjorgji, will let me note that you have deviated
from the ‘line’ of the Party. You were a “parabola”,
that's how we called you. That | am now! - said
Cupona categorically. - But as a citizen, not as a
mathematician. In mathematics there is no left-right,
in mathematics two plus two are four” [1].

Academician Cupona was a mathematician.
Mathematics has miraculous powers: “Then, my no-
ble friend, geometry will draw the soul towards truth,
and create the spirit of philosophy, and raise up that
which is now unhappily allowed to fall down.” [2]

In 1623, Galileo Galilei noted that the uni-
verse was a large book, written in mathematical lan-
guage. Those poor souls who do not understand that
language, he warned, wander through the “dark lab-
yrinth”, [3]

Cupona received his Phd degree very young, at
the age of 29, with the topic “Contribution to the the-
ory of algebraic structures”. He is considered the
founder of algebra in Macedonia, as well as the dis-
ciplines closely related to it, he is the first Macedo-
nian mathematician who published scientific papers
in the field of algebra.

Ipunosu, O00. npup. mam. 6uomex. nayku, MAHY, 41 (2), 87-90 (2020)
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The word algebra has its roots in the Arabic
word Al-Jabr. In the 9" century, the Persian mathe-
matician al-Khwarizmi (780-850) wrote a book that
marked a turning point in the history of mathematics,
establishing the discipline of algebra [4]. The term
“algebra” came out from the title of the book. In the
title, al-jebr w ‘almugabala, the word al-jebr means
shifting a quantity from one side of the equation to
the other, while mugabala means simplifying the re-
sulting expressions. Figuratively, al-jebr means the
return of equilibrium in the equation [5].

The methods for solving linear and quadratic
equations have been known since the time of Baby-
lon, but the complete solution of the third degree
equations (cubic equations) was not found, until the
16" century. In 1202, the Italian mathematician Fib-
onacci (1170-1240) published a book in which he in-
troduced the Hindu-Arabic number system in Eu-
rope. Solutions to the third and fourth degree equa-
tions were first published in the book Ars Magna
(1545) written by Cardano (1501-1576), although he
did not discover either of the two corresponding for-
mulas [4]. The formula for third-degree equations
was found by Fontana (1500-1557), better known by
the nickname Tartaglia (from the word stutter), while
fourth-degree equations were solved by Cardano's
student Ferrari (1522-1565).

Cardano - a medical doctor, mathematician,
gambler, and eccentric par excellence - published
Tartaglia's solution in his book despite promising,
under oath, that he would never do it. At that time,
participating in math competitions was a way of life.
The winning on those competitions was based on the
speed of solving cubic equations, so the methods for
finding quick solutions were kept strictly secret. The
act of betrayal resulted in a lifelong quarrel between
the two mathematicians [4].

Solutions to equations of degree greater than
four were not found, until the 19" century. However,
methods, from the second century BC, for solving
systems of linear equations using matrices and deter-
minants, reappeared around the end of the 17" cen-
tury and at that time the development of the field now
called linear algebra started.

In the early 19" century, the French mathema-
tician Galois (1811-1832) proved that there was no
general formula for solving equations of degree
greater than four. His results contributed to the de-
velopment of a new field of mathematics, group the-
ory. Galois died at the age of 20 in a duel. It is be-
lieved that the night before the fatal event, many of
his mathematical discoveries were written, ideas that
were not fully understood until 100 years after his
death. On the margins of his notes, the words: “T have
no time!” are written [4].

About the word algebra, Professor Morris
Kline, known for writing about the history and phil-
osophy of mathematics, wrote: “When the Moors ar-
rived in Spain ... an algebraist (in Spanish algebrista)
... meant a man who places dislocated bones ... Alge-
brista y Sangrador (which in free translation means a
man who places bones and bleeds), were words writ-
ten on signs found above Spanish barbershops. Thus,
it can be said that there is a good historical basis for
the fact that the word algebra evokes unpleasant
thoughts” [5]. Michael Atiyah, president of the Royal
Society from 1990 to 1995, a mathematician special-
izing in geometry, wrote: “Algebra is the devil's offer
to the mathematician. The devil says: | will give you
this powerful machine, it will answer any question
you want. All you have to do is give me your soul:
give up geometry and you will have this wonderful
machine” [6].

Professor Cupona was a visionary. His enga-
gement in the development of computer science in
Macedonia is great, especially in the part closely re-
lated to mathematics. He initiated the first research
in artificial intelligence. The advancement of artifi-
cial intelligence is perhaps best illustrated by the
words of Steven Strogatz, a professor of applied
mathematics at Cornell University in the USA. Com-
paring the chess game of the AlphaZero machine in
2018 with the game of the machine Deep Blue, which
in the distant 1997 defeated, then the current cham-
pion Gary Kasparov, Strogatz writes [7]: “For better
or worse, Deep Blue played as a machine, brutally
and materialistically. It could have surpassed Mr.
Kasparov in calculation, but not in thinking”. How-
ever, he added: “The most disappointing (for the
other players, the opponents, my remark) was that
AlphaZero seemed to show understanding. It played
like no other computer until then, intuitively and
beautifully, with a romantic, aggressive style.”

For Henri Poincaré, mathematics is “the art of
giving the same name to different things”. Similarly,
poets create layers of meaning using words and im-
ages that have multiple interpretations and associa-
tions. Both mathematicians and poets strive for pre-
cision and economy in expression, choosing the ex-
act necessary words to convey their meaning.

5 I will conclude this homage to Academician
Cupona with excerpts from Pablo Neruda's “Ode to
numbers” [8]:

Oh. The thirst to know / how many! The hun-
ger / to know / how many/ stars in the sky!

We spent / our childhood counting / stones and
plants, fingers and /toes, grains of sand, and teeth, /
our youth we passed counting / petals and comets’
tail.
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