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AKAJIEMHUK I'OPI'M YYIIOHA
(ITo moBox 90 roqUHU 071 HETOBOTO parame)

Jlonuyo {umMoBCKH

MakenoHcka akaJeMija Ha HayKuTe 1 ymMeTHoctuTe, Ckomje, Penyonuka Makenonuja

Axazemuk Topfu UymoHa HeTHOT CBO]j -
BOT W TBOpEYKa EHEprija TM MUMa IIOCBETEHO Ha
MaTeMaTukara. HeroBure nmocTUrHyBama ce OrpoM-
Hu. Taka, He € €JHOCTABHO /1a C€ HAIMIIE TEKCT Of
HEKOJKY CTpaHHIM KOj Ke Jajae MOBOIHO n00pa
CIIMKa 3a THE MOCTUrHyBama. Co OrpoMHO
3aJJ0BOJICTBO, KakO HETOB CTYJEHT, COPaOOTHUK U
JOJITO BpeMe HETOB MHOTY ONM30K IpHjaTel, Io
nuuryBam 0BOj TekcT. Ke ce morpyaam na Gumam
JOBOJIHO NpELH3eH M KOHLH3EH, KaKoB IUTO Oele
Mojot mpodecop UynoHa.

Axagemux Iopru Uymona e poxes Ha 10
anpuit 1930 ronrHa BO neIMCTEPCKOTO ceno Maino-
Bumte. OCHOBHO U CpPeTHO 00pa3oBaHWE OQOPMILT
Bo burtona, a nummomupan Bo 1953 roguna na @u-
no3o¢cknor akynrer Bo Ckormje, Tpyma Marema-

tuka. JlokTopupan Bo 1959 roguna Ha IIpupoaHo-
mareMatnuknoT (axynrer (IIM®) Bo Ckomje, Ha
Tema ,Ilpumor koH TeopHjaTa Ha airebapCcKUTe
CTPYKTYpPH™, MOJ MEHTOPCTBO Ha mpodecop a-p
Brmagumup [leBune on 3arpe6. Kyc mepuon paboru
KaKo HaCTaBHHUK BO CPETHO YUHMIIHUINTE J0 HETOBUOT
n300p 3a acHCTEHT Mo MaremaTHka Ha Duirozod-
ckuot dakynter Bo 1955 romuna. Bo 1961 roauna
e n30paH 3a JOIEHT Ha TeXHUYKHOT (MOAOIHA
Enextpo-mammucku) ¢daxynrer Bo Ckomje. 3a
BOHpeJeH podecop e n3dbpad Bo 1967 roauna, kora
ce Bpatuia Ha [IM®, kane mto Bo 1972 roauna e
n30paH 3a penoBeH npogecop 1o anredpa. Ox 1985
roJIMHA JI0 MIEH3UOHUPawkeTo BO 1994 ronuna, Gere
wieH Ha MHCTHTYTOT 32 mHEpopMaTika Ha [IM®.
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Bo TexoT Ha 1964 ronmuHa Oui Ha CIieIHjaTH-
3anuja Ha YHHBEP3UTETOT BO Manuectep, Benuka
Bpuranuja.

Bo 1979 roguHa ¢ u30paH 3a JIOMHCEH, a BO
1983 romuua 3a pemoBeH WieH HA MakemoHCKara
akajemuja Ha Haykute u ymerHocture (MAHY).

Nma nobmeHo moBeke Mpu3HaHMja U HATPaIu
3a MOKAXaHUTE Pe3yJITaTh, Kako IITO ce: IJIaKeTa Ha
Yuusep3uteror ,,Kupun nu Metoanj*, Harpamata
»11 OxTomBpu“ Bo 1966 ronuna, OpjeH 3a 3aciiyru
Ha HapoJOT co cpebpeH BeHen u OpaeH Ha TPYAOT
CO 3JIaT€H BEHEII.

Bo MakemoHckaTa MareMaTHKa aKaJeMHK
UynoHa € OCHOBOIIOJIOXKHUK Ha anredpara, Kako W
Ha JMCLUUIUIMHUTE TECHO IIOBP3aHU CO HEa, O/ CUTE
HEj3MHU acleKTu. Moxke c1000/1HO Ja ce Kaxke JeKa
LeTMOT Hay4eH Kajap 1o aiaredpa Bo MakenoHuja, a
1 Kajap HaaBOp oA MakenoHHuja, € pa3BHEH IOJ
HEroBO CYIITHHCKO PaKOBOJCTBO, HaKO OWII MEHTOP
Ha camo derBopuua gokropanau: Haywm Ilenakocku,
bunjana Janesa, JKanera Ilomecka (Tpojuara of
Maxkenonuja) u Ha bupana 3exoBuk (ox Llpua
I'opa). Mcto Taka, TOj HMMaj MOTOJEM WM IOMall
yIen BO pa3BOjOT Ha roieM Opoj MareMaTrnyapw,
UHGOPMATHYAPU U UCTPAKYBAUU O JAPYTH 00JacTH
Bo MakenoHnja u HamBop oja Hea. EHeprudew,
yIopeH u Tprenus, Uynona cobupaiie okony cede
MIIaJ 3aMHTEPECUPAHH CTYACHTH W COPaOOTHHIIH,
[I0OCTOjaHO T MOTTHKHYBAIlle, BOJEIIe U padoTere
CO HUB JI0 10OMBamkE COOJBETHH PE3yJTaTH.

Crnopen MOCTUTHATUTE HAYYHH PE3YJITATH, TO]
ycrea Ja ja HampaBW MakeIOHCKara anreopa
MPENo3HaTIMBA U BO cBeTcku pamku. CopaboTkara
OCTBapeHa CO peIWila MaTeMaTH4apu O] Topa-
HEIIHNUTE jyTOCIIOBEHCKH U OaNKaHCKH MPOCTOPH (Ke
HaBeJaM caMo HeKoJkyMuHa: Bramumup [leBune,
Cnapuma Ipemnk, Cerozap Munuk, Jane3 Yuias,
Kamuo Toxopos, Banentun /lanunosuu benoycos),
Kako W TOJEMHOT Opoj MeYaTeHH TPYJOBU TO
WCTaKkHaa akajgeMuk UYymoHa Kako €IeH O
BojeukuTe anreopuctu Bo COP JyrocmaBuja, a u
MOLIMPOKO. bellle MHUIUjaTop 38 OPTraHU3UPABETO
Ha cJeJHHBE KOH(EPEHLUUH IITO ce OIpXyBaa Ha
IIPOCTOpPUTE O] IIOpaHeliHa JyrociaBuja:
| anrebapcka kondepennuja, Ckonje, 1980;

Il anrebapcka kondepenuuja, Hou Can, 1981;

Il anrebapcka kondepeniyja, benrpan, 1982;

IV koHdepenunja anredpa u oruka, 3arped, 1984;
V koHdepeniuja anredpa u joruka, Lletume, 1986;
VI xondepennuja anrebpa u noruka, Capaeso,
1987;

VIl kondepenuuja anrebpa u joruka, Mapubop,
1989;

VIl xoHpepennuja anredpa u noruka, Hosu Can,
1998.

Bo Ckonje Bo 1982 roamHa Toj ro opraHu
supamie CUMIIO3UYMOT ,,n-apHH CTPYKTYpH, a
cjeaHara roauHa Oere opranusupan Brop meryHa-
pPOJIeH CHMIIO3UYM ,,n-apHU CTPyKTypu‘ Bo BapHa,
Byrapuja.

Bo TekoT Ha HeroBMoT pabOTEH Bek Oelie
paKoBOAWTEN Ha TrojeM Opoj HAayYHH IIPOEKTH,
¢unancupanu ox CU3 3a HaydyHU [EJHOCTH M OX
MAHY. Bo paMkuTre Ha THE NPOEKTH, PEIOBHO
opraHusupanie ceMUHapH, KOW omurpaa 3HadajHa
yiora BO apUpPMUPamETO M BO HAyYHOTO H3MUT-
HyBambe Ha rojeM Opoj HETOBU YUYCHUIIH, a MOJIOIHA
u copabotaumyu. Hekou ox cemunapure 6ea oapxy-
BaHHM KaKO ¢THOHEACTHU HAYYHU COOMPHU BO JPYTH
Mecta on PemyOmukata (Oxpun, Ctpyra u Ilenu-
CTEep) CO YUECTBO Ha MaTeMaTH4apu oJ MakemoHuja
U TOBEKE YHUBEP3UTETCKH LIEHTPH HAIBOP OJ
Makenonnja. Opn paborata Ha THE IPOEKTH Ce
oopmenn ¥ oOjaBeHH CleJHHBE MOHOTpadum BO
KOHW aKaJieMuK UynoHa mMma rojemMo y4ecTBO:

- 36opHuk Ha mpyoosu 00 Arebapckama KoH@e-
penyuja, Cromje (1980),152 crp.;

- 36opnux nHa mpyoosu 00 Cumnozuymom N-apHu
cmpykmypu, MAHY, Ckomje (1982), 289 c1p.;

- Bexmopcko 6peoHOoCHU noayepynu U 2pynu,
MAHY, Ckomje (1988), 198 c1p.;

- Komnnexchu komymamueHu 6emopcko 6peo-
nocuu epynu, MAHY, Ckonje (1992), 120 ctp.;

- Hayynu mpyoosu no ancebpa 6o Penybauxa
Maxkeoonuja 1950 — 1980, Tom 1, MAHY,
Ckorje (2008), 730 ctp.;

- Hayunu mpyoosu no aneebpa 6o Penybnuka
Maxkeoonuja 1981 — 1990, Tom 2, MAHY,
Ckomje (2008), 704 ctp.;

- Hayunu mpyodosu no ancebpa 6o Penybnuka
Maxkeoonuja 1991 — 2007, Tom 3, MAHY,
Ckomje (2008), 822 ctp.

OrpomHa e Heropara yjiora BO pa3BOjOT Ha
nHpopmarukara Bo Makenonuja. beme eneH ox
WHULMjaTopuTe 32 (opMmupameTo Ha Marema-
TUYKHOT UHCTUTYT CO HyMepuuKku neHTap. CoBeToT
Ha YHusep3uteroT Bo Ckomje (mojorHa YHUBEp-
sureT ,,Kupun u Meroauj) na 21 jyuu 1966 romuna,
JIOHECe OJUTyKa 3a OCHOBame MaTeMaTHYKH WHCTH-
TYT CO HYMEPHYKH LIEHTap Ha YHUBEP3UTETOT BO
Ckomje (MHUHII) Bo koja: 1) ce HaBeICHN HETOBHTE
3a/1auy; 2) 3a BPIIMTEN Ha AODKHOCTA AUPEKTOP Ce
nmMeryBa ja-p bnaroj [lomos, mpodecop na [IM®D; n
3) ce oOpa3yBa MaTH4Ha KOMHCHja BO COCTaB: Joxe
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Vmyap on IIM®, n-p Munopan Pamomuk on

3emjonenckuor ¢axynrer, a-p L'opru Uynona ox

Enexrpo-mammuckuotr daxynret, Jumutap butpa-

KOB 0l ApPXUTEKTOHCKO-TPAJISKHHOT (akyiTer,

Bamwa XayueB on EKOHOMCKMOT MHCTUTYT U [I-P

Ucak Tanep, npopextop. Moxe cinobomHo na ce

Kaxe JleKa akajeMuK UyrmoHa ro ImOCBETH IENHOT

CBOj pabOTEeH BEK CO HECMAJICH €JaH Ha WCIOJHY-

Bale Ha 3aJauyuTe O] OJUTyKaTa 3a OCHOBame Ha

MMHII, Ke quTHpaM YeTHpH o HUB BO OPUTHHAIHA

¢dopma, xou UynoHa LETOCHO T'M CIPOBEAyBalle U

KOW HajmoOpo Ke TO OCBETIAT HETOBOTO YKUBOTHO

b1 (Shi (o)

- 04 ja opeaHusupa u ycmepysda HAyYHO-UCHPA-
aHcysaukama paboma no Hesacmanenume mame-
MamuuKku OUCYUNTIUHU, NPeKy OUpexmuo oopabo-
mysarbe HA 000eIHU NPoOAEMU UAU NPEKY
usyuysarbe Ha 000eIHu 001acmu;

- 0a 0asa nomMows HA CMPYYFAyUme npu HAYy4Ho
ucmpaxcysauxama paboma 00 obracma Ha
Mamemamukama, mexHuykume, eKOHOMCKUme u
Op. HayKu,

- 0a uzdasa mamemamu4ky cnucanuja Ha Yuueep-
3umemom, 80 Kou 0a eu 00jagysa u HenocpeoHo
coonwimysa pesyimamume 00 C80jama HAYYHO-
ucmpaosicysauxa paboma u 0a ja nonyrapusupa
Mamemamukama

- 0a Oonpumnecysa 3a no00OPY8arbemo Ha y4eOHuU-
yume, ckpunmume u Opyaume HOMa2aid 3d 8UCO-
KOWKOICKAMA U CPeOHOUKOICKAMA HACmasa no
Mamemamuxa.

Ox 1969 no 1973 roanna, akagemuxk Yymnona
oeme u aupekrop Ha MUHII. Co pedopmara Ha
Yuusep3uterot Bo Cromje Bo 1977 roquaa, MUHI]
ce BKJIONM BO HOBO(GOPMHPAHHOT MaTeMaTHUKU
¢dakynrer. Bo 1985 ronuna, YHHUBEpP3UTETOT ce pe-
(hopmHpa TOBTOPHO U cE€ BpaTH Ha (hopMata o] pejt
1977 ronuna, Ho MUHIL] He Oeme obOHOBeH. Ce
cekaBaM JieKa BO TOj mepuoji YynoHa Me 3aMolid Ja
MMOATOTBaM Matepujan 3a (opMupame LEHTap BO
MAHY no ypuekor Ha MUHII, HarnacyBajku ru
HEroBUTE 3aJaud. 3aToa, CIOpPEJ MOE MHCIECHE,
[IOBEKETO O] 3ala4lTe BO IPETXOJHO CIIOMEHaTara
oanyka 3a ocHoBawkbeTo Ha MUHI] ce nuiryBaHu of
Uymnona mo mpemior Ha mpodecop bmaroj Ilomos.
bunejku takoB meHTap, BO TOj MOMEHT, He ce (op-
mupa Bo MAHY, akagemuxk UYynona ycmea, co
OTPOMHHU 3aJI0K0H, 1a ce hopmupa moceOeH HHCTH-
TyT Ha HOBOoopmupanuor [IM®, MHCcTUTYTOT 32
nH(popmMaTuKa, Kaje ImTo paboTeme 0 HEroBOTO
[IEeH3UOHUPAISE.

Bo ckion Ha HEroBHOT MHTEpEC 3a OTKpPH-

Bame U paboTa CO TAJICHTHpAHU YUCHHIIM 3a Mate-
matuka, Bo ckion Ha MMHII, akagemux Yynona

WHULMpa OPraHU3Upamke MAaTEMAaTHUYKH LIKOJIH 3a
YYEHHUIUTE O/ CPEAHNUTE YUHIIUINTA, Ha KOU TIpe/ia-
Baun Oea EMHHEHTHU MaTeMaTH4apu U WHpopma-
thyapu. Mojara mpBa cpeada co Hero Oemie Ha
Jletnata maremaTtmuka mikona Bo Oxpuzg Bo 1972
roguHa. IlocBereHocTa Ha akagemuk YynoHa 3a
BOBEIYyBAalkE€ U H3ydyBamke HOBHU MAaTEMAaTHUKU U
“HPOPMATHYKH O0JACTH MOXKE Ja C€ BHIU U O]
TeMuTe 00paboTyBaHNW Ha MaTEMAaTHYKUTE IIKOJIH.
Ke HaBesaM HEKOM OJI HUB:

- bynoBa anrebpa u Hej3WHA TPUMEHA;

- Enementu oz Teopujara Ha BepojaTHOCTA,

- Ilporpamupame Ha €IEKTPOHCKH IPECMETYBAUKHU
MalliHY;

- Kombunaropuka,

- EnemeHTH o1 aHaIUTHYKa T€OMETPH]a;

-  @opTpaH NporpaMUpame;

- Enementn op TeopujaTa Ha MHOXECTBA H
TOIIOJIOTHjaTa;

- KBaHTHa MexaHMKa,;

- llocroBa m TjypuHroBa MammHa W HOPMaTHU
AJITOPUTMH;

- MaremaTuuka JIOTHKA;

- OcHOBU Ha TUHEAPHO MPOTPAMUPALE;

- OcHoBu Ha TeopHja Ha TpadOBH U MIPUMEHA,;

- ANropuTMH, CMETauKH MAaIIMHU U IPUMEHA;

- lonyrpynu v KOHEYHH aBTOMATH;

-  MpexHo MmIaHupame;

- JludepeHnHN paBEeHKH;

- KoHeuyHm aBTOMATH W peryjapHU ja3wllH;

- JluHeapHU MOJETH M ONTHMH3ALN]A;

- Tomonoruja mpeky JIOTUKa,

- JlnHaMMYKU CUCTEMH U XaoC.

lomem Opoj ydecHUIM Ha OBUE JICTHU IIKOJH,
peducu oja cure MecTa BO MakelloHHja, MOAOIHA
CTaHaa BPBHM HAyYHHIM HE caMO BO o0OiacTta Ha
MareMaThkara, TYKy M pEYUCH BO CHTE JAPYTd
HayuHH o61actu. Ke crioMenam camo Tpojua o1 HHB,
KoM ce ucra Bo3pacT co MeHe: Jbymuo Kormaper
(emexTponH)XXeHep M JOKTOp MO ¢u3nka), Muiax
KOCeBCKH (IOKTOp Ha MAIIMHCKM HayKd) U Mute
KpajueBckr (JOKTOp Ha MaTeMaTH4YKH HAYKH).
[TouHyBajku O[] HAIIUTE CPEIHOIIKOICKH JCHOBH,
IIpeKy JICTHUTE LIKOJH, CUTE UMaMe IUIOJHA copa-
6otka 1o neHec. Bo Toa Bpeme, Uyrnona Oerire jbyou-
TEJI Ha WrpaTa co KapTH 0esoT, Koja € MHOTY IOITy-
napHa Bo butona. bunejku cym ox butona, Ha THe
JEeTHH WKONH, co Yymona wrpaBme O€lOT W TH
y4eBMe YUECHUIIUTE O JPYTUTe MecTa Ja ja urpaat
Taa urpa.

VYinorata mTO ja oxurpaa y4eOHUIUTE
SlpenaBama mmo anredpa’, Kaura I, ,,IIpenaBama mo
anreopa‘“, Kuura Il, ,,Anrebapcku CTpyKTypHu H pe-
anHu OpoeBH‘, Kako U ,,llpexaBama mo BuIa mate-

Ipunosu, O00. npup. mam. buomex. Hayxu, MAHY, 41 (2), 75-86 (2020)



78 Jonuo JIuMOBCKH

maruka“ I, II, III u ,,Bumra marematuxa“ I, I, 1, 1V,
HaMECHETU 3a CTYJCHTHTE OJl TEXHUYKHUTE (aKyI-
TeTH, KOM HMMaaT TIOBeKe HW3IaHHWja, 9Hj aBTOp,
OJTHOCHO KOaBTOp € akaaeMuk UyroHa, € orpoMHa.
OBue yueOHWIIM MMaa W CE yIITE WMaaT He3aMeH-
JMBO BIIMjaHWE BO M3IANTamkETO Ha anredapckara H,
MIOIIMPOKO, MaTeMaTH4KaTa KyiaTypa Bo Makeso-
HUja.

3a na ja mrycrtpupam rpuxara Ha UynoHa 3a
no0po oOpa3oBaHue MO MaTeMaTHKa, K€ CIIOMEHaM
JeKa KHHrarta ,,Anre0apckyd CTPYKTYpU H PEaNHU
OpoeBU™, € MuITyBaHa CO T CPETHOIIKOJICKHA Ha-
CTaBHHIIM 110 MaTEMaTHKa Jia T0O OCOBPEMEHAT CBO-
€T0 MaTeMaTH4KO 3Haewme. Bo Toa Bpeme, Kanera
[Tomecka u jac, Kako CTYACHTH, Ha CyrecTHja Of
HamwmoT npodecop UyrnoHa, ja mpenuimaBMe KOHEY-
HaTa Bep3Wja Ha KHUTATa, pElIaBajKu T CUTE 3a/a-
Y, IITO HY IOMOTHA MHOTY J]a Hay4uMe.

Hayunara pabora Ha akagemuk YymnoHa e
IIEJIOCHO TIOCBETEHAa Ha M3YyYyBameTo Ha anredap-
CKUTE CTPYKTYpH. 3alI04YHyBa BO ITEJECETTUTE TO/IN -
HH Ol MUHATHOT BEK BO MEPUOJOT Ha 3rOJICMEHHOT
WHTEpeC 32 YHUBEp3aJTHATa anredpa, KOjamTo moToa
cTaHa jen ol OypHHOT pa3BOj Ha anredapckure N-
apHu cTpykTypHu. HeroBoro nemo omdaka mmpoxa
aucTa mpobiieMd on rojeM Opoj moapadja Ha
anreOpata. TpynmoBuTe ce OUIMKyBaaT €O TIpe-
LM3HOCT ¥ KOHIIM3HOCT BO (hopMyranujaTa U JoKa-
3UTE Ha TEOPEMHUTE, CO OPUTHHAIIOCT, JUTa00YNHA U
OIIITOCT BO pacyyBamaTa.

Cnopen TperupaHara npo0iieMaTuKa, OMycoT
Ha Hay4HarTa pabora Ha mpogecopoT UynoHa moxe
Jla Ce pacropey BO CIEHUBE HEKOJIKY IPYIH, MPH
mTO OpoeBUTE Ce OAHECyBaaT Ha pedepeHIuH of
Heropara oubnorpaduja.

1. Knacuunu ancebapcxu cmpyxkmypu: (1, 3, 4,8, 13,
14, 15, 16, 25, 52).

2. Penayuu u onepayuu: (2,5,6,7,9, 10, 17,21, 53).

3. Aneebapcku cmpykmypu co acoyujamuéHu nN-
apnu onepayuu. (11, 12, 18, 19, 23, 24, 32, 33,
38, 39, 45).

4. Cmecmysarve na aneebpu 6o nonyepynu. (22, 27,
29, 30, 36, 40, 49, 55, 57, 73).

5. Aneebpu u obonuwmenu nooanzeopu: (20, 28, 31,
34, 35, 37, 43, 46, 47, 48, 50, 51, 54, 58, 69, 71,
72,75,76,77, 78, 81).

6. Bexmopcko 8pedHocHU aneebapcKu CMpyKmypu:
(26, 41, 42, 44, 56, 59, 60, 61, 62, 63, 64, 65,
66, 67,68, 70, 74, 87, 89, 90).

7. Cnob6o0Hu objekmu 60 MHO2Y0Opa3uja epynouou.
(79, 80, 82, 83, 84, 85, 86, 88, 91, 92, 93, 94,
95, 96).

Ke mamaM KpaToK OIMC HA CEKOja O OBHE
CeIyM TPYIIH.

TpynoButre ox rpymata 1 Tperupaar mpo6-
JeMH BO BpCKa CO KOHEUHH IOJINEbA, TUEAPATHH
TpYIH, peryuHOMIHN TOTYTPYNH, KBAa3UIIPCTEHU H
crenMjagHa Kjlaca KOMIATHOMJIHU TOJXYyTpyIH.
JaneH e HOB ONHUC HAa KOMILJIETHO IIPOCTUTE IOJY-
TPpYIH.

Pesynratute om rpymara 2 ce 3a pelamuu
Merly onepaunu. Hekon o HUB ce OMHapHU peranuu
Mery (UHUTApHU OIepanyy KOWIITO c€ OOOMIITY-
Bama Ha HEKOja O peJlaluuTe KOMYTaTHBHOCT,
ACOIMjaTUBHOCT HJIM TUCTpUOyTHBHOCT. Bo n-ap-
Huot ciayuaj (N> 3), DJOKakaHO € JeKa O IeIyMHA
aCOIMjaTHBHOCT U TIOCTOCH-¢ HEYTpaJieH eIeMEeHT
WU HEKO] JpyT YCJOB, CleAyBa IIEJIOCHA acoluja-
TUBHOCT. VcniuTaHu ce m-apHHU acoIfjaTHBHH Olle-
panuu, Kajie mTo M ¢ MpedpojiIuB OECKOHEUCH Op T -
HaJICH OpOj U JOKaKaHO € JeKa He IOCTOjaT M-TPYITH
CO IIOBEKE OJ1 C/ICH EJIEMEHT.

TpynoBute Bo rpynara 3 ce 3a anre0apcKuTe
CTPYKTYPH CO €/IHa N-apHa acoI[{jaTHBHA Ollepanuja
(n > 3), HapeueHH N-TOMYTPYNU WIK anrebapcku
CTPYKTYpPH CO HEKOIKY N-apHH AacoIfjaTHBHU
ollepaliy, HapedeHW acouujaTuBH. [lokaxkaHo e
JeKa ceKoja N-TONyTpyna € N-TMOTIONyTpyna o
monyrpyma. OBoj pe3ynrar (HapedyeH TeopeMa Ha
[TocT 3a n-monyrpyru) OBO3MOXXYBa pa3HH CBOj-
CTBa Ha N-MOJyTPyNUTE J1a C€ UCIUTYBAaT CO COOJ-
BETHU CBOjCTBa Ha moiyyrpymnure. JlageHu ce onmcu
Ha acoIMjaTUBH, IPH IITO TOCEOHO BHUMAaHHE € 110C-
BETEHO Ha aCOLMjaTUBUTE ILITO MOXE Jla CE CMECTaT
BO nonyrpyna. BoBezen e moumor 3a [N, M]-npcren
U € JIOKaXaHO JieKa CEKoj [n, m]-TpcTeH MoXe Aaa
Oune cmecteH BO mpcTeH. JlaleHun ce KapakTepH-
3alli{ Ha N-TOTIIOJYTPYNTH Ha HEKOW KJIAcH IIONy-
rpynu (Ha OpuMmep, MEPHOAMYHH U KOMYTaTHBHU
MTOJTyTPYTIN).

Bo tpymoBute ox rpymara 4 ce aoOWeHH
HEKOJKY 3HAuajHU pe3yNITaTH 3a pelpe3eHTaIly]a,
OJTHOCHO CMECTyBame Ha ajreOpu BO IOJYTPYIIH.
Janenu ce cMecTyBama Ha HEKOJIKY KJIacH aireOpu
BO TOJYIpynu TOBp3aHH co Teopemara Ha Kom-
Pebane. IlokaxkaHo e Jexa cekoja TOMOJIOIIKA ajl-
rebpa Moxxe 1a Ouige BMETHaTa BO TOIOJIOIIKA
MOJIyTpyTa BO cMUciIa Ha Topemarta Ha Kon-Pebane
U JIeKa yHHMBep3aJHaTa MOKPUBKa Ha TOIMOJIOLIKA N-
rpyna e Tomosomka rpyna. OnuiiaHa € Kiacara
anreOpu Kom ce momanredpu Ha momympexu. Jloka-
KaHO € JIeKa CeKoja MOoIyrpyna o HeKOH KJIacH HOp-
MHpaHU TONYTPYNIH MOXe Ja Omjge cMecTeHa BO
MOJIyTpyna oJf OTepaLuy.
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I'pynata 5 ce omgHecyBa Ha mpoOieMH BO
BpCKa cO O0OMIITEHHN MOJanTeOpH, IeTyMHHU MO/1AN-
reOpu, MHOTYyOOpasrja aiareOpu U yHaApHH anreOpu.
[Ipamama 3a cMecTyBame Ha aJireOpu BO IMOTYTPYIIH
ce UCIHUTYBaaT BO MPETXOJHNUTE JBE TPYIH, AOJCKa
BO OBaa rpylna BakBUTE Ipallama ce pasriienyBaaT
BO nooniuta Gopma. BoBenenu ce cMectyBauku aji-
reOpu U AazieHa € HUBHA pelpe3eHTalrja Kako aj-
reOpu Ha omnepanuu. OnuilaHa € kjaca Ha JAeyMHH
anreOpu mMTO € OOOMIITYBame Ha Kilacata cMec-
TyBa4kH ayreopu. JloOueH e 10BOJIEH YCIIOB 332 MHO-
ryobpasue ma 6mme N-muoryobpasme. Kapakrepu-
3UPaHU C€ MOJMHOMHM MOJAIreOpu OJ anredpure
0]l HEKOW MHOTyoOpasuja anreOpu. [lokaxkanu ce
pes3ynTatd 3a mojanreOpure, XOMOMOPPHU3IMUTE MU
c1000THUTE 00jeKTH BO HEKOM KJIACH ITOJIMANTeOpH
W 3a KJacata Xuneprnonyrpynu. VcnurtyBana e mo-
ceOHa KJlaca Ha MJICHTUTETH BO N-TPYNOUIHM, Hape-
YEHU IPUMHUTHUBHU N-UICHTUTETH U € JOKaXaHO
JeKa mpobiaeMoT Ha 300pOBH € peIlIMB BO CEKOoe
IPUMHTUBHO N-MHOTyoOpasue.

Bo rpymata 6 ce BoOBeayBa W HCIUTYBa
MOMMOT 32 BEKTOPCKO BPEAHOCHU anre0apcku
CTPYKTYpH. BHCTHHCKOTO HCTpaKyBarme Ha OBHE
CTPYKTYPH 3allOYHYBa CO TPYAOT Bexmopcko gpeo-
nocnu nonyepynu (56), kame mITO € JOKaXKaHO JeKa
cekoja (N, m)-moayrpymna Moxe Jia Ouje moKprueHa co
nonyrpyma. Pedricu cute pe3ynratu o moJiMaadaHu
MOJYTpynH TOBp3aHH co Teopemara Ha [loct ce
npeHecyBaar u 3a (N,M)-monyrpymnure, ama Toa He €
Cllydaj KOra ce BO Mpallame Pe3ylTaTH Off er3uc-
TeHIlMjanHa npuponaa. McToTo oBa BaXu U 3a BEK-
TOPCKO BpEeNHOCHHTE IpynH. [loKkakaHH ce BeK-
TOPCKO BPETHOCHH aHANIOTHY Ha TeopeMuTe Ha KoH-
Pebane u Iloct. Kapakrepusupanu ce cio00gHUTE
BEKTOPCKO BPEIHOCHH TPYIMOUIW, MOIYIPYNH U
rpynu. JlokaxkaHo e JieKa MMOCTOM aHaJIoruja ToMery

TeopHjaTa Ha IPyIu U TeopujaTa Ha (2M,M)-rpymu.
BoBeneH e monMoT 3a WHjeKTUBHH BEKTOPCKO BPE-
HOCHHM TMOJIYIPYIIA U € JOKaXKaHO JieKa KiacaTta oJf
CIIO0OTHM BEKTOPCKO BPEAHOCHHW TNOJYTPYNH €
BHUCTHHCKa MOTKJIaca OJ] Kjlacara WHjeKTUBHU BEK-
TOPCKO BpPEeIHOCHU Moayrpynu. PasBuena e komOu-
HATOpPHa TeopHja 3a BEKTOPCKO BPEIHOCHU IIOIY-
rpyIu.

TpynoBute BO rpymara / ce OJHECYBaaT Ha
MHOTyOOpa3uja Tpymnouau JepuHHpaHH CO HEKOU
uaeHtTuteTd. Bo MHOTY 071 OBHWeE TPYJIOBH € JIajeH
KaHOHWYEH OIMMC Ha CIO0OAHUTE TIPYHOUAd U
KapaKTepU3UpaHU ce HHUBHUTE MOATPYNOHUIH. 3a
HEKOM O] OBHE MHOryoOpasWja € JIOKaKaHO jeKa
mpobaeMOT Ha 300poBU € penuiuB. McnuTyBameTo
Ha MHOTyoOpasueTro Trpynouan JIehUHUPAHO CO
MIEHTUTETOT X' = X JIOBEJE 10 MOMM 32 IPyIo-
UJieH CTEleH. 32 HEKOM O]l OBHEe MHOTryoOpaswja
TPYTIOH]IN € JIOKaKaHa TaKaHapeueHaTa TeopeMa Ha
Bbpak, oMHOCHO € JoKa)XaHO JieKa CI000AHH TpyIo-
UM BO MHOTYOOpa3WeTo ce KapaKTepU3UpaHU CO
HWHjEeKTUBHUTE TPYNOUAN BO UCTOTO MHOTYOoOpasue.

Ha kpajor ke kaxxam nexa akajgemuk UymoHa
MOJIEIHAKBO CE OJTHECYBallle KOH CHTe, Oe3 orie Ha
HallMja, paca u penurdja. Bo cpiero umamie jpy60B
3a cekoro. beme Hen3MepHO CKPOMEH M COBECEH
YOBEK, HO M YOBEK KOj 3Haelle Ja HU YKaXe Ha
rpemkute. MmMaB romema mpuBMIerdja Aa Omzmam
HErOB YYEHHK M COpabOTHHK 3a IITO CyM My
OeckpajHo OmarogapeH. JleHec MHOTY MOU TIOCTAIKH
HaJIMKyBaaT Ha HETOBUTE.

Axazemuk Topru Uymona mounHa Ha 16
nexkemBpu 2009 roguHa, a Toa, BCYIIHOCT, MMa
ronema cumbonmka. Ha 16 nexemBpu 1946 roamna
mo4vHaj co padbora OHII030BCKHOT (HaKYITET, O KOj
nogouHa uzpacHa u [IM®  HeroBuoT BTOp JIOM.

ACADEMICIAN GJORGJI CUPONA
(On the occasion of 90 years since his birth)

Donéo Dimovski

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

Academician Gjorgji Cupona has dedicated
his entire life and creative energy to mathematics.
His achievements are huge. Thus, it is not easy to
write several pages of text that will give a good
enough picture of those achievements. With a great
pleasure, as his student, collaborator and longtime
his very close friend, | am writing this text. I will do
my best to be precise and concise enough, asmy Pro-
fessor Cupona was.

Academician Gjorgji Cupona was born on
April 10, 1930 in the Pelister village Malovishte. He
completed his primary and secondary education in
Bitola, and graduated in 1953 at the Faculty of Phi-
losophy in Skopje, group for mathematics. He re-
ceived his PhD degree in 1959 at the Faculty of Nat-
ural Sciences and Mathematics (FNSM) in Skopje, on
the topic “Contribution to the theory of algebraic struc-
tures”, under the supervision of Prof. Dr. Vladimir
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Devide from Zagreb. For a short time he worked as
a high school teacher until his election as a mathe-
matics assistant at the Faculty of Philosophy in 1955.
In 1961 he was elected for an assistant professor at
the Technical Faculty (later Faculty of Electrical and
Mechanical Engineering) in Skopje. He was pro-
moted to an associate professor in 1967, when he re-
turned to FNSM, where in 1972 he was promoted to
a professor of algebra. From 1985 until his retire-
ment in 1994, he was a member of the Institute of
Informatics at FNSM.

During 1964 he was on a specialization at the
University of Manchester, UK.

In 1979 he was elected a corresponding, and
in 1983 a full member of the Macedonian Academy
of Sciences and Arts (MASA).

He has received several recognitions and
awards for his achievements, such as: plaque of the
University “Cyril and Methodius”, the award “Octo-
ber 11” in 1966, the Order of merit for the People
with a silver wreath and the Order of labor with a
golden wreath.

In Macedonian mathematics, Academician
Cupona is the founder of algebra, as well as the dis-
ciplines closely related to it, in all of its aspects. It
can be freely said that the entire algebra scientific
staff in Macedonia, as well as staff outside Mace-
donia, was developed under his substantial leader-
ship, although he was a supervisor to only four doc-
torates: Naum Celakoski, Biljana Janeva and Zaneta
Popeska (from Macedonia) and Biljana Zekovi¢
(from Montenegro). He also had a greater or lesser
share in the development of many mathematicians,
computer scientists and researchers from other fields
inside and outside Macedonia. Energetic, persistent
and patient, Academician Cupona gathered around
himself young interested students and collaborators,
constantly encouraging, guiding and working with
them, until appropriate results were obtained.

According to the achieved scientific results, he
managed to make the Macedonian algebra recog-
nizable in the world. The cooperation achieved with
a number of mathematicians from the former Yugo-
slavia and the Balkans (I will mention only a few;
Vladimir Devide, Slavisa Presi¢, Svetozar Mili¢,
Janez Usan, Kal¢o Todorov, Valentin Danilovic Bel-
ousov), as well as the large number of published
papers highlighted Academician Cupona as one of
the leading algebraists in SFR Yugoslavia and
beyond. He is the initiator for the organization of the
following conferences that were held in the former
Yugoslavia:

I Algebraic Conference, Skopje, 1980;
Il Algebraic Conference, Novi Sad, 1981;

111 Algebraic Conference, Belgrade, 1982;

IV Conference Algebra and Logic, Zagreb, 1984;

V Conference Algebra and Logic, Cetinje, 1986;

VI Conference Algebra and Logic, Saraevo, 1987;
VIl Conference Algebra and Logic, Maribor, 1989;
VIII Conference Algebra and Logic, Novi Sad, 1998.

In Skopje in 1982 he organized the Sympo-
sium “n-ary Structures” and the following year the
Second International Symposium " n-ary Structures"”
was organized in Varna, Bulgaria.

During hisworking life he was the manager of
a number of scientific projects, funded by SIZ for
scientific activities and MASA. Within those pro-
jects he regularly organized seminars, which played
asignificant role in the affirmation and scientific ad-
vancement of a large number of his students and
later collaborators. Some of the seminars were held
as one-week scientific gatherings in other places in
the Republic (Ohrid, Strugaand Pelister) with a par-
ticipation of mathematicians from Macedonia and
several university centers outside Macedonia. From
the work of those projects, the following mono-
graphs were created and published, in which
Academician Cupona has substantial participation:
- Proceedings of the Algebraic conference, Skopje,
(1980), 152 p.;
- Proceedings of the Symposium n-ary Structeres,
MASA, Skopje, (1982), 289 p.;
- Vector valued semigroups and groups, MASA,
Skopje, (1988), 198 p.;
- Complex commutative vector valued groups,
MASA, Skopje, (1992), 120 p.;

- Scientific papers on algebra in the Republic of
Macedonia 1950 — 1980, Vol. I, MASA, Skopje,
(2008), 703 p.;

- Scientific papers on algebra in the Republic of
Macedonia 1981 — 1990, Vol. I, MASA, Skopje,
(2008), 704 p.;

- Scientific papers on algebra in the Republic of
Macedonia 1991 — 2007, Vol. lll, MASA,
Skopje, (2008), 822 p.

Cupona’s role in the development of comp-
uter science in Macedonia is huge. He was one of the
initiators for the establishment of the Mathematical
Institute with anumerical center. The Council of the
University of Skopje (later “Cyril and Methodius
University”) on June 21, 1966 adopted a document
for the establishment of the Mathematical Institute
with a numerical center at the University of Skopje
(MINC) in which: 1) a lists of its tasks is given; 2)
Dr. Blagoj Popov, professor at FNSM, is appointed
acting director; and 3) a parent commission is
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formed consisting of: Joze Ulcar from the FNSM,

Dr. Milorad Radonji¢ from the Faculty of Agricul-

ture, Dr. Gjorgji Cupona from the Faculty of

Electrical and Mechanical Engineering, Dimitar

Bitrakov from the Faculty of Architectureand Civil

Engineering, Vanja Hadziev from the Institute of

Economics and Dr. Isak Tadzer, Vice Rector. It is

not exaggerating to say that Academician Cupona

dedicated his entire working life with undiminished
enthusiasm to the fulfillment of the tasks incorpo-
rated within the document for the establishment of

MINC. | will quote four of them (translated from

their original form), which Cupona fully imple-

mented and which will best illuminate his life work.

- to organize and direct the scientific research
work in the wunrepresented mathematical
disciplines, through direct elaboration of certain
problems or through study of certain areas;

- to provide assistance to experts in scientific
research work in the field of mathematics,
technical, economic and other sciences;

- to establish mathematical journals at the Uni-
versity for publishing and directly announcing
the results of its scientific research work and to
popularize mathematics;

- to contribute to the improvement of textbooks,
scripts and other aids for university and secon-
dary school mathematics teaching.

From 1969 to 1973, Academician Cuponawas
also the director of MINC. With the reform of the
University of Skopje in 1977, the MINC merged
within the newly formed Mathematical Faculty. In
1985 the University was reformed again and re-
turned to its pre-1977 form, but the MINC was not
restored. | remember that, in that period, Cupona
asked me to prepare material for establishment of a
centerat MASA, resembling MINC, emphasizing its
tasks, so my opinion is that most of the tasks in the
aforementioned document for the establishment of
MINC, were written by Cupona, on a suggestion by
Professor Blagoj Popov. Since such a center was not
established at MASA at that moment, Academician
Cupona managed, with great efforts, to establish a
special institute of the newly established FNSM, the
Institute of Informatics, where he worked until his
retirement.

As a part of his interest in discovering and
working with talented students in mathematics, in
the framework of MINC, Academician Cupona
initiated the organization of mathematical schools
for high school students, taught by eminent mathe-
maticiansand computer scientists. My first meeting
with him was at the Summer Mathematical School
in Ohrid in 1972. The commitment of Academician

Cupona for introducing and studying new mathe-
matical and computer science fields can be seen
from the topics covered in the mathematical schools.
I will list some of them:

- Boolean algebra and its application;

- Elements of probability theory;

- Programming on electronic computing machines;
- Combinatorics;

- Elements of analytical geometry;

- Fortran programming;

- Elements of set theory and topology;

- Quantum mechanics;

- Post and Turing machine and normal algorithms;
- Mathematical logic;

- Basics of linear programming;

- Basics of graph theory and applications;

- Algorithms, computer machines and applications;
- Semigroups and finite automata;

- Network planning;

- Difference equations;

- Finiteautomataand regular languages;

- Linear models and optimization;

- Topology via logic;

- Dynamical systems and chaos.

Large number of participants at these Summer
schools, from almost all places in Macedonia, later
became eminent scientists, not only in mathematics,
but in almost all of the other sciences. | will mention
only three of them, who are the same age as me: Lju-
pco Kocarev (Elecrical engeneer and PhD in Phys-
ics), Milan Kjosevski (PhD in Mechanical Sciences)
and Mile Krajéevski (PhD in Mathematics). Starting
from our high school days and these Summer
schools, we all have fruitful collaboration till today.
In that period, Cupona was a fan of the card game
Belote, that is very popular in Bitola. Since | am
from Bitola, at these Summer schools, with Cupona
we were playing Belote, and we were teaching par-
ticipants from other places to play this card game.

The role played by the textbooks: “Lectures in
Algebra”, Book I, “Lectures in Algebra”, Book I,
“Algebraic Structures and Real Numbers”, as well as
“Lectures in Calculus”, Books I, II, 1l and “Calcu-
lus”, Books I, II, 111, 1V, intended for students from
the technical faculties, which have several editions,
whose author, i.e. co-author is Academician Cupona
is immense. All those textbooks had and still have an
irreplaceable impact in the rise of algebraic and,
more broadly, mathematical culture in Macedonia.

To illustrate Cupona’s care for good educa-
tion in mathematics, | will mention that the book
“Algebraic Structuresand Real Numbers” was writ-
ten mainly for high school teachers of mathematics
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to update their mathematical knowledge. In that pe-
riod, Zaneta Popeska and myself, as students, on
suggestion by our Professor Cupona, rewrote the fi-
nal version of the book, by solving all the exercises,
that helped us to learn a lot.

The scientific work of Academician Cupona s
entirely devoted to the study of algebraic structures.
It began in the 1950s during a period of growing in-
terest in universal algebra, which later became part
of the turbulent development of algebraic n-ary
structures. His work covers a wide range of prob-
lems in a number of areas of algebra. His papers are
characterized by precision and conciseness in the
formulation and proofs of the theorems, with origi-
nality, depth and generality in reasoning.

According to the topics under consideration,
the scientific work of Academician Cupona may be
separated into several groups listed below, where the
numbers correspond to the references in his Bibli-
ography.

1. Clasical algebraic structures: (1, 3, 4, 8, 13, 14,
15, 16, 25, 52).

2. Relations and operations: (2, 5,6, 7, 9, 10, 17, 21,
53).

3. Algebraic structures with n-ary associative ope-
rations: (11, 12, 18, 19, 23, 24, 32, 33, 38,39, 45).

4. Representations of algebras in semigroups: (22,
27, 29, 30, 36, 40, 49, 55, 57, 73).

5. Algebras and generalized subalgebras: (20, 28,
31, 34, 35, 37, 43, 46, 47, 48, 50, 51, 54, 58, 69,
71,72, 75,76, 77, 78, 81).

6. Vector valued algebraic structures: (26, 41, 42,

44, 56, 59, 60, 61, 62, 63, 64, 65, 66, 67,68, 70,

74, 87, 89, 90).

Free objects in varieties of groupoids: (79, 80,

82, 83, 84, 85, 86, 88, 91, 92, 93, 94, 95, 96).

~

I will present a short description of each of
these seven groups.

The papers in the group 1 consider some
problems in finite fields, dihedral groups, reducible
semigroups, quasirings, and a special class of com-
patible semigroups. A new description of comletely
simple semigroups is given.

The results in the group 2 are about relations
among operations. Some of them are binary rela-
tions among finitary opeartions, that are gene-
ralizations of some of the relations commutatitivity,
associativity or distributivity. In the n-ary case
(n>3), itis shown that a partial associativity and the
existence of a neutral element or some other condi-
tion implies the complete associativity. Associative
w-ary operations, where ® is a countable infinite

ordinal number, are examined and it is shown that
there do not exist w-groups with more than one
element.

The papers in the group 3 are about the alge-
braic structures with one n-ary associative operation
(n = 3), called n-semigroups, or algebraic structures
with several n-ary associative operations, called as-
sociatives. It is shown that any n-semigroup is an n-
subsemigroup of a semigroup. This result (called
Post Theorem for n-semigroups), allows various
properties of n-semigroups to be examined with cor-
responding properties of semigroups. Descriptions
of associatives are given, with special attention be-
ing paid to associatives that can be embedded intoa
semigroup. The notion of an [n,m]-ring is introduced
and it is shown that any [n,m]-ring can be embedded
in a ring. A characterizations of n-subsemigroups of
some classes of semigroups, (for example periodic
and commutative semigroups) are given.

In the papers from thegroup 4, several signif-
icant results are obtained for representation, i.e. the
embedding of algebras in semigroups. Embeddings
of several classes of algebras in semigroups related
to Cohn-Rebane's Theorem are given. It is shown
that any topological algebra can be embedded intoa
topological semigroup in the sense of Cohn-Re-
bane’s Theorem and that the universal covering of a
topological n-group is a topological group. The class
of algebras that are subalgebras of semilattices is de-
scribed. It is shown that any semigroup from some
classes of normed semigroups can be embedded in a
semigroup of operations.

The group 5 is concerned with problems
related to generalized algebras, partial algebras,
varieties of algebras, and unary algebras. Questions
about the embedding of algebras in semigroups are
examined in the previous two groups, while in this
group such questions are considered in a more
general form. Insertion algebras are introduced and
represented as algebras of operations. A class of
partial algebras is described, which is a genera-
lization of the class of insertion algebras. A
sufficient condition is obtained for a variety to be an
n-variety. Polynomial subalgebras of algebras from
some variety of algebras are characterized. Results
have been presented for subalgebras, homomor-
phisms, and free objects in some classes of polyal-
gebras and for the class of hypersemigroup. A
special class of identities in n-groupoids, called
primitive n-identities, are examinedand it is shown
that the word problem is solvable in any primitive n-
variety.

In the group 6 the notion of vector valued
algebraic structuresisintroduced and examined. The
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true research on these structure starts with the paper
Vector valued semigroups (56), where it is shown
that any (n,m)-semigroup can be covered by a semi-
group. Almost all results from poliadic semigroups
connected with Post’s Theorem translate to (n,m)-
semigroups, but that is not the case concerning the
results of the existencial nature. The same is true for
the vector valued groups. Vector valued analogs of
Cohn-Rebane and Post Theorems are proven. Free
vector valued groupoids, semigroups and groups are
characterized. It is shown that there is an analogy
between the group theory and the theory of (2m,m)-
groups. The notion of an injective vector valued
semigroup is introduced and it is shown that the class
of free vector valued semigroups is a proper subclass
of the class of injective vector valued semigroups. A
combinatorial theory of vector valued semigroups is
developed.

The papers in the group 7 are concerned with
varieties of groupoids defined by some identities,
and in majority of them, a canonical description of
free groupoids is given and subgroupoids of free

groupoids are characterized. For some of these
varieties it is shown that the word problem is
solvable. The examination of the variety of group-
oids defined by the identity x"=x, led tothe notion
of a groupoid power. For some of these varities the
so called Bruck’s Theorem is obtained, i.e. the class
of free groupoids in the variety is characterized by
the injective groupoids in the same variety.

Finally | will say that Academician Cupona
treated everyone equally, regardless of nation, race
and religion. In his heart, there was love for everyone.
He was extremely modest and conscientious man,
but also a man who knew how to point out our
mistakes. It was a great privilege to be his student
and collaborator, for which I am infinitely grateful.
Many of my actions today are similar to his.

Academician Cupona died on December 16,
2009, which is actually a great symbolism. The Fac-
ulty of Philosophy was established on December 16,
1946, from which later grew FNSM - that was
Cupona’s second home.
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