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Hay4ynu npuHocH Ha TPy/0oBeTe 32 Yy4acTHe B KOHKYpPCa

OO6musaT Opoil Ha HaydyHUTE MU MyOJaUKanUMu 110 MOMeHTa € 97 (suoic
List publications all.pdf), xato oT TSX TpeACTaBeHHU 3a KOHKypca ca 17 (suoic
List publications competition.pdf) m Te HE TMOBTApAT TE3U, C KOUTO CBHM
OpUI00MIT aKaJIEeMUYHOTO 3BaHHE ,,JIOIEHT U Hay4HO-00pa3oBaTeHaTa CTEereH
,»JIOKTOP .

Bcenukute 17 HayyHUW myOauKaluy, KOUTO ca TPEJCTABEHH 3a y4acTHe B
KOHKYpca ca B pedepupaHu criicanus ¢ uMmakT dakrtop (oour IF = 9,755).

Ot npencraBeHUTe 32 KOHKypca HayuyHu myosmkanuu 10 ca ¢ e1uH chaBTop,
5 — ¢ 1Bama ChaBTOPHU U 2 — C TpUMa ChAaBTOPHU. Y YaCTUETO HA BCUUKHU ChaBTOPHU
€ paBHOIIPABHO.

[IpencraBeHuTe 3a KOHKypCa HAy4YHH IyOJHMKAIMA MOTAaT Jla Ce pa3ieisT
TEMATUYHO B CIICTHUTE HANPABJICHUS:

[. Tlomyrpynu ot mnpeobpasyBanus (Transformation semigroups) —
nyonukanuu 1, 2, 3,4, 7,9, 14, 15.

II. Homenmomyrpynu (Doppelsemigroups) — myonukaruu 8, 10, 11.

1. Tlonyrpynu OT riieHa TOYKAa Ha yHUBEpcalHarta anredopa (Semigroups
under point of view of Universal Algebra) — myOonukamuu 5, 6, 13, 16,
17.

IV. llonyxuneprpynu (Semihypergroups) — myonaukanus 12.

[IpencraBenuTe 3a yyacThe B KOHKypca HayYHU MyOJIUKAIIMM U TEXHUTE
MPUHOCH Ca ONMCAHU 10 TEMAaTUYHU HAIIPABIICHUS.



I. Moayrpynu or mnpeoOpasyBanusi (Transformation semigroups) -
nyoaukanum 1, 2, 3,4, 7,9, 14, 15.

JloOpe M3BECTHO €, ue BCSAKA MOJIyTrpyIia MOXKE Ja ¢€ BJIOKU U30MOP(HO B MOJIYTPyIa OT
peoOpa3yBaHus Ha IMOAXOIAII0 MHOKECTBO. [Tomyrpyma ot npeoOpa3yBaHus € MHOXKECTBO OT
M300paXeHUsT Ha €IHO MHOXKECTBO B ceOe CH, KOETO € 3aTBOPEHO OTHOCHO OIEepanusTa
KOMITO3UIMsI Ha n3o0pakeHus. OCBEH TOBa €HA WHBEpPCHA MOJyrpyna S, T.€ MOJyrpyna B
KOSATO 33 BCEKU €JIEMEHT @ OT S ChIIECTBYBA €IUHCTBEH €JIEMEHT b OT S TakbB, 4e aba=a u
bab=b, e nzomop(Ha Ha MOTYTpyNa OT YACTHYHU WHEKIIMH Ha TIOIXOSII0 MHOXKECTBO. Te3u
Bepcuu Ha TeopeMara Ha Keiau 3a moyrpynu NoTBbpIKIaBaT BAXKHOCTTA HA M3y4aBaHETO HA
anreOpuYHUTe ¥ KOMOMHATOPHM CBOWCTBA Ha KpallHWUTE W Ha OE3KpailHUTE MOJYTPyHu OT
II'BJIHUA WJIM YaCTUYHHU NpeoOpasyBanus. [loayrpynure oT mbJHU (YACTUYHU) IpeoOpazyBaHus
C OmpeieNieH! CBOMCTBA ca OMJIM MHTEH3MBHO M3y4aBaHU OT PEIUIla aBTOPH, HO BCE OIIE UMa
MHOT'0 Ha OpO¥l BaXHH OTBOPEHH BBIIPOCH, KOMTO 3aCATAT MU3CIEABAHETO KAKTO HAa KpalHUTE
MOJTYTPYIIH OT TpeoOpa3yBaHusl, TPUTEKABAIIHN ONPEICTICHN CBONCTBA, TaKa M Ha OE3KpallHUTE
MOJYTPYIIH OT MpeoOpazyBaHus. Hamure u3ciaeaBaHus 3abJIBaT HIKOU OT TE3H MPA3HUHM.

[Monyrpynure oT 3ama3Bamu Hapeadata TpeoOpasyBaHWs Ha KpaiiHa Bepura (T.e.
JUHEIHO HapeIeHO MHOXKECTBO) ca OWJIM WHTEH3MBHO M3ydyaBaHU OT MHOro aBtopu. Enna
YacTUYHA Hapenda, OJM3Ka /0 JMHEHHATa B M3BECTCH CMHCHI, € Taka HapeueHara 3Wr-3ar
Hapen6a. ChOTBETHOTO YAaCTUYHO HApPEJEHO MHOXECTBO C€ Hapuya orpaja. 3amas3BalluTe
Hapeabarta mpeoOpa3yBaHUs HA €IHO KpailHO MHOXKECTBO ChC 3UT-3ar Hapemba (Wiu orpaja),
T.€. MpeoOpa3yBaHUs B KOUTO, aKO JIBa €JIEMEHTa OT JaJIEHOTO MHOXKECTBO Ca CBBbP3aHH 4pe3
3ur-zar Hapejdara To ¥ TeXHUTE 00pa3u ChIIO ca CBbP3aHH, Ca U3CIEABAHU OT HAKOU aBTOPU
ome oT 90-Te roAMHN HAa MUHAJIMA BeK. EMUH OTBOpEH mpobiieM Oelire MpecMATaHeTo Ha paHra
Ha MOJyrpyrnaTa OT BCHUKHU 3ala3Ballld 3Ur-3ar Hapen0aTta HHEKLIUU U MOoIyrpynaTa OT BCHUKH
3amasBallly 3Ur-3ar HapeadaTa IMbJIHHU NPeoOpa3yBaHMsl, KAKTO U HSIKOHW BBIIPOCH CBBP3aHH C
paHra Ha ToOJyrpymaTa OT BCHYKHM 3alla3Ballld 3HUr-3ar Hapejnbarta mnpeoOpa3dyBaHUS Ha
0e3KpaifHO MHOXKECTBO. PaHT'BT € eMH MHOTO Ba)K€H MHAMKATOP B €IHA MOJYyrpyma, KONTo
JlaBa MUHUMAJTHUS OpOH TTOpaKIaIy eleMeHTH. Te3u BBIIPOCH ca pasriie/lany B cratuu [1, 9,
14, 15].

B [1, 15] cMe momyuunu panra Ha nonyrpymnara Fln oT Bcuuku 3amas3Bamiu 3ur-3ar
HapenOaTa YaCTUYHHU aBTOMOP(U3MHU Ha €1Ha n-eleMeHTHa orpana. B [15] cme nanu onucanue
Ha penanuuTe Ha ['puiiH Ha Ta3u MHBEpCHA monyrpymna. Penanuure Ha ['puiiH Moka3BaT KOJIKO
»Jdaned’ e eqHa noiayrpyna (MoHoun) ot rpymna. M3ydyaBanero Ha penarnuurte Ha ['puiiH e enHo
OT OCHOBHHUTE Hellla IPU U3CIIEABAHETO HA Ja/ieHa noayrpymna. Teil kato penauunte Ha ['puiin
L, R, u H ca Beue u3BeCcTHH 3a BCSIKAa MHBEPCHA MOIYTPYIa, HUE€ CME JAJIH ITBJIHO OMKUCAHNUE Ha
penanusara J. Coio Taka B [15] cme nmokasanu, ue Fln ce mopaxaa ot npeoOpa3yBaHus ¢ paHr
MO-TOJISIM OT N—3, T.€. OT IPeoOpa3yBaHuUsl C MHOXKECTBO OT 00pa3u ChIbPIKAIIO MOBEYE OT h—3
enemeHnTa. M3nonssaiiku nporpamara GAP Moxe na ce mokaxe, ye FIn He Moxe 1a ce mopoau
camo ¢ mpeoOpa3yBaHUs C PaHT MO-TOJISIM OT N-2 U OCBEH TOBA HIMa Hai-MaJKo MOpaXkaaIio
MHO>KECTBO Ha B ciy4as Ha HeueTHO n. KoraTo o0aue n € 4eTHO nMaMe Hali-MaJIKo OpaXkIamio
MHOXECTBO M TO ChAbpXKa caMO €JIEMEHTH ¢ paHr n wiu n-1. Hue cMe Hamepunmn ToBa Haii-
MaJIKO TOpa)KJallo MHOKECTBO M CM€ MPECMETHAIM HEroBaTa KapJAMHAIHOCT, KOETO HH JaBa
panra Ha moHouza FIn. Panrst Ha MoHOua FIn npu HeYeTHO n cMe U3CieaBaiu MO-KbCHO B
[1]. Ta3u cratus o6oOmaBa CHIO Taka METOIUTE, KOUTO CME HM3MOJ3BAIM M PE3yNTATHUTE,



kouTo cMme noayuywiu B [15]. Ilomyumnn cMme mopakiamo MHOKeCTBO 3a MoHouza Fln mpu
HEYETHO N U CME MOKa3aJy, Y€ HeropaTra KapAMHAIHOCT € paHra Ha Fln, T.e. Hamepunu cme
MOpaXKJaI0 MHOXKECTBO C MUHUMAJICH OpOil eJIeMEHTH.

Enno 6e3kpaiiHo M30pOMMO MHOKECTBO X MOKE CHIO Ja ObJe HApeIeHO upe3 3Ur-3ar
HapeznOa. ToraBa CbOTBETHHUST MOHOHI OT BCHUKH 3aIla3Balllyl 3UT-3ar Hapenoara (YacCTHIHH)
npeoOpa3yBaHusi Ha X MpPUTEKaBa CBOWCTBA, CHIIECTBEHO PA3IMYHH OT TE3W B Clydas Ha
KpaifHO MHOXecTBO. B WacTHOCT, paHTra Ha TO3M MOHOH] € O€3KpaeH W IO-TI0JIE3HO € Jia Ce
u3cieBa OTHOCUTEIHUS PAHT (110 MOJYJI Ja/IeHO MOJMHOXKECTBO Y Ha X), T.€. J1a C€ U3YUCIIU
Hal-MaJKUST pa3Mep Ha MHOXKECTBO, KOETO 3aeAHO ¢ Y mopaxia noiyrpynara. B [14] cme
pasrienany 3ur-3ar HapeadaTa B MHO)KECTBOTO Ha €CTECTBEHUTE yuciia N U cMe ONpeaeuiu
OTHOCHUTENIHUS paHr Ha noayrpynara PFn oT Bcuuku 3amasBaium 3ur-3ar Hapeadara 4acTUYHU
npeoOpa3zyBanus Ha N. 3a Y cMme u30panu MHOXKECTBOTO OT BCUYKHM MJIEMIIOTEHTH M BCUYKHU
CIOpEKTUBHU TIpeoOpa3yBanus Ha PFn. B wacTHOCT cMe mokaszanu, ue BCUYKH IpeoOpazyBaHus
Ha PFn ¢ kpaeH paHr, T.e. npeoOpa3yBaHMs YUETO MHOXKECTBOTO OT 00pa3u € KpaiiHo, Morar /1a
ObaaT nopoJeH" oT uaemnorenTure Ha PFN ¢ kpaeH paHr u mbiaHOTO npeoOpa3yBaHUe, KOETO
n300pa3siBa BCAKO €CTECTBEHO YMCIIO N B n+2.

B [9] cme wuscnmenBanm meAHM TipeoOpa3yBaHHWs, 3ala3Ballld 3Wr-3ar Hapeaoara.
Hanpasunu cme xapakTepucTrka Ha eJ1eMEeHTUTEe Ha MoHOouaa TFn oT BcHMUKyM 3ana3Baiiy 3ur-
3ar HapeaOaTa IMbJIHU MpeoOpa3yBaHus HA JaJIEHO N-€JIEMEHTHO MHOXECTBO. TOoBa ONMCcaHHe
Ha enleMeHTUTe Ha TFn € HOBO M JaBa MHOT'O MOJIe3€H MHCTPYMEHT 3a M3CJIe/IBaHe Ha MOHOM 1A
TFn. Peauma cBoiicTBa, KaTo HampuUMep KapauHaIHOCTTa, Ha TFn Beue Osixa mpoydeHu mpe3
90-Te rogMHM Ha MUHaIWg BEK. BbOpeku TOBa, BCE OIIE MMa PeAuIla OTBOPEHHU BBIIPOCH
CBBP3aHH ¢ TO3u MOHOWJ. Hue cme Hamepwim dopmyra 3a 6pos Ha unemnorentute B TFn.
Chiro Taka cBoicTBaTa Ha panra Ha TFn Bce omie He 0sxa W3ClIeIBaHMU, KOETO O3HAYaBa, ue
HsAMale 1 MHGopMaIKs 3a MopaxJalluTe To MHOXKecTBa. B [9] cme nanu dopmyia 3a panra
Ha TFn 1 cMe nomy4uiiu nopaxJaio MHOXECTBO C MUHIMaJIeH Opoii enemeHTu. HTEpecHo e
na ce oToenexu, ye opMmyrara 3a paHra € pa3jidyHa 3a YeTHO U 3a HE4eTHO n. Tasu cratug
JlaBa OTHOCHUTEITHA KOMITMJIAIMS OT u3cienBanus 3a MoHoua TFn.

Ot 1975 1. ce u3yyaBa elHa KOHKPETHA TOJIOIYTPyIa HA MOHOMIA OT BCUYKH (II'BJTHH)
npeoOpa3yBaHus Ha MHOXECTBOTO X, a MMeHHO momyrpymnara T(X,Y) or BCcHukd (IIbJIHH)
npeoOpaszyBanusa Ha X ¢ 00pa3 BbB (pukcupaHo noaMHoxkectBo Y Ha X. Te3u momyrpynu ce
HapuyaT MOJIYTPYNHU C OTPAHUYEHO MHOXKECTBO OT oOpasu. Cren BBBEXKIAHETO Ha Taszd
MOJIyTpYTIa, MOMYTPYIUTE C OTPAaHUYCHO MHOXKECTBO OT 00pa3u 0sXxa MHTEH3UBHO U3CJIEABAHU
OT royiiM Opol aBTOpU U OT Pa3NUYHM TIeAHU TOoukd. [lo-cmenmanHo, paHT'BT Ha TaKuBa
nonyrpynu 6emie usuncie oT Fernandes u Sanwong nipe3 2014 r. [FS, 2014]. Te noka3sar, ue
paHra e paBeH Ha cTUpAHroBoTO umcio S(|X],|Y]) or BTopu poa. C orjies Ha ToBa Jia ce Hamallu
OposSIT Ha MOpAXKIAIIUTE ENEeMEHTH, MOXE Ja C€ pas3riieKJaT OTHOCHUTEIHHU MOpaKIallu
MHO>KECTBA M0 MOJYJ JAJ€HO MHOXECTBO A, T.€. MHOXKECTBA, KOMTO 3a€JHO ¢ A mopaxaar
nonyrpynara. KoHueniusra 3a OTHOCUTEIHU MOPa)KJAIl MHOXKECTBA C€ U3I0JI3BA TJIABHO 32
0e3KpaifHi TMOJYTpyHH, HO CHIIO Taka MOXE Ja Jaje WHTepecHa WHGopMalus 3a KpalHu
nonyrpynu. MonouasT O(X) OT BCHYKM 3ama3Bailiyd HapeadaTa mpeoOpa3yBaHHUsS Ha KpaifHa
Bepura X u MoHouabT OP(X) OoT BcuukM 3ama3Baiid OpHEHTalusATa MpeoOpa3yBaHUs Ha
KpaiiHa Bepura X TpUHAIIEKAT KbM HaW-U3YYaBAHUTE KpaHW TONYTrpymd OT
npeoOpazyBanus. OTHOCUTENHHAT paHr Ha monyrpynara T(X,Y) mo Momyn momyrpymara
O(X,Y) or BcHukM 3amas3Baild HapeabaTa mpeoOpa3yBaHUs Beue Oelle OmpesaeseH, HO



otHocuTenHuAT panr Ha T(X,Y) mo moxyn nomyrpynata OP(X,Y) or Bcuuku 3amasBaiiu
OpHEHTAIHATa Tpeodpa3yBaHus BCe OIle Oelie OTBOPEH Mpo0iieM, KOWTO HHe pemmxme B [2].
B [2] cme npencraBuiu popmyna 3a otHocuTemHus padr Ha T(X,Y) mo moayn OP(X,Y) u cme
XapakTepu3upald BCHUYKM OTHOCUTENHM MNopaxkaamu MHoxectBa Ha T(X,Y) mo monyn
OP(X,Y) ¢ Mmunumazex Opoit enemeHTH. OCBEH TOBa CM€ M3YUCIWIN OTHOCUTEJIHUS PAHT Ha
OP(X,Y) mo moxyn O(X,Y) u cMe XapakTepusupajlud BCUYKH OTHOCUTENHHU IOPAXKIALIU
MHO>KECTBA C MUHMMaJIeH Opoli enemeHTH. KaTo ciieacTBre cMe oydniIn OTHOCUTEHUS paHT
Ha OP(X) no moayn O(X). To3u oTHOCUTENEH paHr € paBeH Ha 1 u e u3BecteH ot 1999r.

Otnocutenausat panr Ha OP(X) mo moxyn O(X) 3a maaeHo Oe3kpaitHO MHOXKECTBO X
chblIl0 Oerie eH OTBOpEH BbIlpoc, popmynupad B [FJS,2021] ot Fernandes u cbaBTopu. B [3]
JlaBaMe ITbJIEH OTIOBOP Ha TO3HM BBIIPOC 3a OINpeneseH Kiac Oe3kpailHu Bepuru. To3u kiac
oOxBalla BCHUYKM KiIacuyecku Oe3kpaiiHu Bepuru. Pasriexxname enHo Oe3kpallHO I'bCTO
HaI'bJIHO HapeIeHO MHOXKECTBO X, TaKa Y€ BCEKH JIBE U3II'bKHAIM TOJIMHOKECTBA Ha X J1a ca o-
m3omophHu (T.e. m3oMop(Pu3bM, KOWTO 3ama3Ba HapeadaTa). AKO MHOXKECTBOTO X HsMa
MUHUMYM U MakcumyM, K. Tinpun e nmokaszan B nucepranusita cu, Y€ OTHOCUTEIHUS PaHT Ha
OP(X) mo monyn O(X) e paBeH Ha aBe. B [3] cme pasmienanu ocTaHamuTe ciaydau 3a
MHOECTBOTO X M CMe€ MoKa3aiu, 4ye oTHocuTesHus panr Ha OP(X) mo moayn O(X) e paBeH Ha
€/IHO.

[To-HaTtaTbk 1€ OOCHAMM HSAKOW MPOOJIEMHU, KOUTO MPHUHAMISKAT KbM ainreOpudHara
teopus Ha rpadure. llle n3non3Bame HamMTe TEXHUKH 32 pelllaBaHE Ha HAKOU MPOOJIEMHU B
anreOpuuHara Teopust Ha rpadure. ToBa cme HampaBuiau B [4 u 7]. B Tesu aBe cratum
pasriexaame KpaeH HeopueHTupaH mbT Pn. OcBeH ToBa eHIOMOpPGU3MHUTE YCTAHOBSBAT
€CTECTBEHA BPb3Ka MEXK/1y TeopUsaTa Ha rpauTe U TeopusTa Ha noiayrpynure. CienoBaTeNnHo,
BAXHO € JIa Ce 3Hae CTPyKTypaTa Ha MOHOWJWTE OT eHmomopdusmu. B [4] mzyuaBame
CBOMCTBAaTa Ha paHra, KapJuHAIHOCTTa M penanuute Ha ['puitH Ha MoHomma IEnd(Pn) ot
BCUYKHM MHEKTHUBHM YacTUYHH eHpomopusmu u moHouaa PAut(Pn) or Bcuuku yacTuuHu
asromopdusmu Ha Pn. Kakro IEnd(Pn), Taka u PAut(Pn) ca momMoHOMAM HAa CUMETPUYHHS
MoHOH, a ocBeH ToBa PAut(Pn) e uaBepcHa nmonyrpyna. Twit kato IEnd(Pn) He e perynspeHn,
TpsiOBa ;1a pasrienaMe BCUUKWTE YeTupH penanuu Ha ['puitH. 3a PAut(Pn) cme onpenenvim
penanusara J. Hamepunu cme hopmynu 3a MOITHOCTTa HA ABaTa MoHouza. [loka3anu cme, ye
PAut(Pn) uma panr n npu n <4 u panr n-1 B mpotuBeH ciiydaid. CbI10o Taka qaBame GopMynu
3a paHra Ha JBaTa MOHOHMJAa M CHOTBETHUTE MOPaXKIAIlX MHOXKECTBA C MHUHHUMAJeH Opoii
eneMmenTu. U taka, B [4] cMe HanmpaBuiv anreOpu4HO onvcanue Ha aBata MoHouaa [End(Pn) u
PAut(Pn). B [7] pasrnexname cieaHuTe [Ba MOHOUA: MOHOUIBT OT BCHUKH €HAOMOP(HU3MHU
Ha Pn (o3nauen ¢ EndPn) u MOHOMIBT OT Bcuuku ciiabu enpomopdu3mu Ha Pn (o3HaueH ¢
wEndPn). B Ta3u paborta cMe M3uMCIMIM paHra ¥ MOIIHOCTTa Ha Te3M JiBa MoHouza. [lo-
CreuanHo, HabroaBame, ye aBToMop(hu3MuTe U cnaburte eHaoMophusMu cbBnaaat. Equn
KJIaCUYeCKH BBIOpOC B anredpara, myOmukyBan oT Marki npes 1988 r. [M,88], e
XapaKTepU3UPAHETO Ha PETYIPHUTE eHAOMOPGHU3MH Ha J1aJieH rpad U MocoYBaHETO Ha rpadu
¢ perynspeH MoHoup oT eHaoMopdusmu. Ilokazamu cme, ye EndPn, xakto u wEndPn ca
peryJisipHu ToraBa M camo Torasa, korato n=1,2,3 u n=1,2,3,4,5 cborBeTHO. OCBEH TOBa CM€
XapaxkTepu3upain peryispaure enemenTd B EndPn 3an> 3 u B wEndPn 3an > 5.



II. domeanmouayrpynu (Doppelsemigroups) — nyoaukanuu 8, 10, 11.

Jlonenmonyrpynure, KOUTO ca €CTeCTBEHO 0000IIeHNE Ha TOTYTrpyHHTe, GOPMHUPAT €IHO
BaXHO MHOroo0pasue OT anreOpu MpOM3THYAIlO0 OT AoNenanreOpu W MHTEP- acOlMaTUBHU
nonyrpynu. Jonemmonyrpynure 6sxa BeBefenu ot B. Richter B [R,97]. Honennomyrpymna e
anreOpuyYHa CTPYKTYpa OT €THO HEeTIPa3HO MHOYKECTBO U JIBE OMHAPHU aCOLMATHBHH ONEPAIIH,
Y/IOBJICTBOPSIBAIIM JIBE JOIBIHUTEIHN akcuoMH. JlomenanreOpure ca JIMHEHHH aHAIO3W Ha
ponenmnonyrpynure. [IOHATHETO WHTEPACOIMATUBHOCT 3a MOJYrpynu Oemie BBBEIECHO B
[GR,83] m wMHTEH3MBHO H3y4yaBaHO BIIOCIIEACTBUE. [[Be MHTEpacOUMaTUBHU MOIYIpyIu
MopakaaT Jomennoiayrpymna. To3u (akT HHM MO3BONIsABAa J1a M3y4aBaMe HMHTEPACOIMATHBHU
MONYTPYIH Ype3 JOTEIOIYTPYIH, H3MOI3BAKA METOJWTE Ha YHHBEpcalHaTa anre0pa.
JlonenmonyrpynuTe ca MHTEH3UBHO W3y4aBaHu. [IbpBUTE pe3ynTaTy 3a JONENIOIyTpyIuTe ca
CBBP3aHM C OIHMCAHHETO Ha CBOOOJHHUTE OOEKTH KaTo CBOOOJHATA JOMEIIONIYyTPYyIIa,
cBOOOIHaTa KOMYTAaTHBHA JOTEIONYTpyTa U CBOOOIHATA N-HUJIIIOTEHTHA JIOTIEIIOIYTpyTIa.

B [8] nue nonpuHacsame 3a ToBa U3CIAEABAHE UPE3 U3YUABAHETO HA MPABOBI'BIHU JOTIETI-
nonyrpynu. Jlomenmomyrpynara ce Hapuya TpaBOBI'BIHA, aKO W JBETE MOJIYTPyNH ca
npaBobr'eHU. [lomyrpynaTa S ce Hapuya MpaBOBI'BIIHA, aKO abc=ac 3a BCUYKH €JIEMEHTH d, b
u ¢ or S. EgHa ot Hali-nonie3HWTE KOHIENIUHU B ainredpara € cBoOOJHUAT 00ekT. Bcesko
MHOT'000pa3ne ChIbpika CBOOOTHN OOEKTH M CBOOOJHUTE aNreOpH ca BaXXHU 32 M3y4aBaHETO
Ha ToBa MHOroobOpasue. CBoboaHHTE anredpu Morar Aa 0b1aT MHOT'O TOYHO XapaKTepU3UpaHu
OT TJeJHAa TOYKa Ha ThXkAecTBara. B [8] cme KoHCTpyupanu cBOOOAHATAa MPaBOBI'bIIHA
JONENoNyrpyna oOT Npou3BoJeH paHr. Karo crnencteue cme NOMy4YMiId cBOOOIHATA
IpaBOBI'bJIHA Mosyrpyna. ChII0 Taka cMe OINpENeNwId peJa Ha CBOOOJHATA MPaBOBI'bIHA
JONENONYrpyna U CMe IMOKa3aju, 4ye HeWHaTa rpyna oT aBToMoppHu3MHu € u3oMopdHa Ha
cuMmerpuyHara rpyna. OCBeH ToBa M3yuyaBaMe€ MOHOMJA OT €HIoMOp(u3MU Ha cBOOOIHATA
[IPaBOBI'BJIHA JOMENINONyrpyna. Pasriexgame M HSAKOM JApYrd ajreOpuyHHM CBOMCTBA Ha
cBOoOOJHATa MpaBOBI'bIHA Jonennonyrpymna. CrenoBarenHo, [8] MpeacTaBss OTHOCHUTEIHO
»ITBJIHO® OIMCaHHWe Ha CBOOOJHUTE OOEKTH B MHOroOOpa3sueTo OT MPaBOBI'BIHU
JONEJNIIONYTPYIM, KOETO ChINO Taka JaBa MHpoOpMauus 3a CBOOOAHATa NPaBOBIbIHA
HoJyrpyna.

3a HapeAeHU NOIXyIrpynHu, NOoJOOHO Ha TeopeMara Ha Keln 3a noiayrpynu, TBbpACHUE €
nokazano ot K.A. Zaretskiy [Z,59]: Bceska napenena mosyrpyrna Moxe Ja ObJe BIIOXKEHA
M30MOP(pHO B HapeJeHaTa MOJyrpylna Ha BCUYKM OMHAapHM pelaluy Ha IOAXOISIIO0
MHO>eCTBO. M3BecTeH e ChII0 Taka aHAJIOr Ha Teopemata Ha Zaretskiy B Kiaca Ha HapeJeHUTe
JUMOHOUM, KBJIETO MMa Bpb3Ka MEXAY JUMOHOUAUTE U JIONENINONIYTpyNnuTe. AHAIOIMUYEeH
BBIIPOC 32 JONENNONyrpynure Oeme oTBOpeH mpodiemM, koiTto cMme pemmnd B [10]. B Ta3m
CTaTUsl CM€ BbBEJIM KOHIIETIUATA 32 HapeIeHa JONENoIyrpyna, 0a3upaHa Ha KOHIENIUATA 32
HapezeH jponenMoHoun. Ilokazanu cme, dye BCska JOIENIONYrpyna Moxe Jia Obae BJIOXKEHA
M30MOP(HO B Hape/eHa JONEeNNoNIyrpyna oT OMHApHU pealiy Ha MOAXOMSII0 MHOKECTBO.
Hapenenata nonenmonyrpyna oT OMHApHM pejallMd ce KOHCTpyHpa 4Ype3 M3IMOJI3BaHe Ha
NoJIyrpynara oT OMHApHU pelaluy U oNpesieNieH HenH BapuaHT. OCHOBHUSAT pe3ynTar B [10] e
Teopemara 3a IpeACTaBsHUSA Ha HapeJAeH! J0NeIIOoTyIpYIIH.

Enno MHOXkecTBO G 3aeHO € N acOLMATUBHM ONEpaluu AepUHUPAHU BHPXY HEro U
yJIOBJIETBOPSIBAIIM €/1HA JTOIIBJIHUTENIHA aKCHOMa, C€ HapHya n-opHa mnoiayrpyna. Paznuuxu
acIeKTH M CBOICTBA Ha N-OpHUTE MOJYTPYNH ca U3cielBaHu OT peauua asropu. B [11] cme
MPOABIDKUIN U3CIEIBAHETO Ha N-OpHUTE NOIyrpynu. OTBOpeHu npolieMu 0s1Xxa OnrMcaHUeTo
Ha CBOOOJHUTE MPOM3BEACHUS HA N-OPHMU MOJYTPYINH, KAKTO W M3CIEABAHETO HA N-OpHU
MOJIYTPYIH ¢ KOHKpeTHH cBoiicTBa. B [11] cMe mpesacTaBmim ¢cBOOOIHOTO MPOU3BEJCHNUE Ha



MIPOU3BOJIHU N-OpHU MOTYyTpymnu. OCBEH TOBAa CME KOHCTPYHUPAIA CBOOOHATa KOMYTAaTHBHA N-
OpHa IOJIyrpyla OT Npou3BoJIeH padr. Ilokazanu cme, ye MOIYrpynuTe Ha CBOOOJHUTE
KOMYTaTUBHH N-OPHU TOJYTPYIU ca W30OMOpPGHU M UYe rpynara OT aBTOMOPPU3MHU Ha
cBOOOIHAaTa KOMyTaTHBHA N-OpHA MOJYyrpymna € uzomMoppHa Ha cuMmeTpudHara rpymna. Ceiio
Taka CM€ ONHUCAIM Hail-MallkaTa KOMYTaTHMBHAa KOHTPYEHLHUs Ha CBOOOJHATa N-OpHA
nosryrpyma. W Ttaka, [11] maBa ¢yHIaMEHTAIHO ONMHMCAaHWE HA MHOTOOOPAa3HUETO OT BCHYKH
KOMYTaTUBHH N-OPHU MOIYTPYIIH.

III. ITosyrpymm OT rjielHa TOYKA HA YHUBepcajaHaTa ajredpa (Semigroups
under point of view of Universal Algebra) — myosukanunm 5, 6, 13, 16, 17.

Hsaxkon mnoamuHoxectBa Ha cuMmerpuyHata mnoayrpyna T(X,Y) wumar BaxHa
MHTEpIpeTalys B T€OpHUs Ha aBTOMATUTE U MO TO3M HAYMH B MO-IIUPOK CMHUCHI CBHIIO U B
TEOpeTUYHaTa HMHPOpMaTHKa, a HMEHHO MOJYrpymuTe OT  HEeAETePMHUHHUCTUYHU
npeoOpasyBanus. HenerepmunuctuyHo ipeodpasyBanue oT X KbM Y € n300paxeHue Ha X B
MHO>KECTBOTO OT BCHUYKHU HEIpa3Hu NoJMHOkecTBa Ha Y. OT anreOpuyHa rieHa ToOYKa eIHO
HEJIETEPMUHUCTHYHO NpeoOpa3yBaHHE MOXKE Jla Ce pasmiexkJa KaTo MHOXECTBO OT
npeoOpa3yBaHus, T.e. KaTo eileMeHT Ha MHoxecTBOoTO Tp(X,Y) OT BCHYKM HENpazHH
noamHoxkectBa Ha T(X,Y). [lo xaHOHMYEH HA4YMH MOXe Ja ce JeduHHpa acolMaThBHA
oneparus B Tp(X,Y). [lonyrpynata oT HeAETEpPMUHUCTUYHHU OINEpallMU BbPXY X C JOMENH B
HSIKOE€ HEeTpa3HO MOAMHOKECTBO HA MHOKECTBO OT BCUYKHU MIOJMHOXKECTBA Ha Y MOXe Ja ObJie
BrokeHa B nonyrpymara Tp(X,Y). ToBa MmoTuBupa uscneaBanero Ha moxyrpymnara Tp(X,Y).
Bede ca u3BecTHH HsikoW cBoiicTBa M m3omophuu monyrpynu Ha Tp(X,Y) (B Hampumep
[S,17]).

B[6, 13, 16] cme ce orpaHuumiiv A0 Cirydas, Korato Y € ABYEJIEMEHTHO MHOXKeCTBO. ToBa
€ €IMH WMHTEpPECEeH Cciy4yad, Thi Karo ako Y HMa JBa €JIEeMEHTa, TO MOoJyrpymnara OT
HeZeTepMUHUpPaHU OyJieBu ornepanuu Moxke 1a Obae BioxeHa B Tp(X,Y). 3a u3cnensanero Ha
Tp(X,Y) ot chiecTBeHo 3HaueHUe € cTpykrypaTta Ha MoHouaa T(X,Y). [Ipuemame, ye T(X,Y)
€ Taka HapedeHara 4-yactHa nmoiyrpyna. Tei kato Tp(X,Y) He e perynspHa, € BaXHO J1a ce
u3cieasar penanuute Ha ['puitH. To3u BbIIpoc € penieH B [13]. Tl KaTo BCUYKU peJlallui Ha
['puiiH He ca KOHIpYEHLIMH, HUE CME ONpPEACNHWIM HaW-rojiIMaTa KOHIPYEHLHUs, KOSATO ce
ChIIbpKa B ChOTBeTHATA penanus Ha ['puiin. ToBa qaBa BaxkHa MHQOpMAIIHS 32 KOHTPYEHTHATA
CTpyKTypa Ha MOJyrpylara, Taka HampuMep 3a MOHOUJAa OT eHaoMmopdusmute. B [6]
MpoIbJKaBaMe U3CIIeIBaHeTO Ha anredpuunHara crpykrypa Ha Tp(X,Y), a UMEHHO CTpyKTypaTta
Ha uaeanute W. XapakTepusupajid CME€ BCUUYKU HMJ€aNH, KAKTO M BCUYKU TJIABHU HJI€ATU HA
Tp(X,Y). B [16] cme pasrnenanu apyra ¢pyHAaMeHTaTHa KOHIIETIIHMS OTHOCHO IMOIyrpyrara
Te(X,Y). U3cnenBanu cMme peryssipHUTE €JIeMEHTH U uaeMnoTentute. Hamepunu cme BCHUKH
MakCUMalHU peryisipHu noamnonyrpynu Ha Tp(X,Y). Tei Karo MIAEMIOTEHTUTE Ca MHOTO
IIOJIE3HM 3a M3CIICBAHE HA MOPAKIAILUTE MHOXKECTBA, B Ta3H CTAaTHS CME XapaKTepU3HPaIH
UJEMIIOTEHTUTE U BCHYKH MaKCUMaJIHM UAeMNOTeHTHH noanonyrpynu Ha Tp(X,Y).

B [5] cme onpenensiyii HAEMIIOTEHTUTE U PETYJISIPHUTE €JIEMEHTH Ha €IMH APYT MOHOUJ,
KOMTO ChIIO € BIIbXHOBEH OT BBIIPOCH Ha TEOpETUYHATa MH(YOpMATHKA, & MMEHHO MOHOHJIA OT
BCUYKH OOOOIIEHN XHUMNEepCyOCTUTYIMH 3a anreOpuyHU CUCTEMU. MOHOUABT OT BCHUYKH
XUIIEpCYOCTUTYIIUH (B YHUBEpCalIHaTa anredpa) € MHTEH3UBHO u3cieBaH oT 90-Te roauHu Ha
MUHaJIUS BeK OT TrosiaM Opoit aBTopu. Ilpe3 2000 r. moHsATHETO 32 XUNepcyOcTuTynus Oeme
0000111eHO 70 KOHIEenuusATa 3a ob6obmenn xunepcyocturynuu [LD,00], 3a na morat aa ce



ONMHUINAT AONBJIHUTEIIHH CUTyallMd CBBP3aHM C KoMmo3unusara Ha ¢(yHkuuu. Teid KaTo
(06001IeHNTE) XUTIEPCYOCTUTYIIMH Ca CBhP3aHU ¢ KOMIIO3HIUATA HA GYHKUIUU (TEpMH), TE Ce
MosIBMXa C el KiacuukanusaTa Ha yHuBepcanHu anreopu. Tasu uaes Moxe Jia ce mpeHece 3a
KIacupuKaIis Ha AIreOpUIHA CUCTEMH B CMUCHJIA Ha Mannes. EnHa anreOpuvna cucrema ce
CbCTOM OT HEMPa3HO MHOKECTBO OT €JIEMEHTH 3a€[HO C ONepaluu U penanuu. Mima paznuunu
MOAXOAW B KOHLEMIIMATA 32 XUIEPCYOCTUTYIMsl Ha efaHa anreOpuuyHa cucrema. B [KP,18]
aBTOPUTE ca HaMEPWJIM Hal-€CTECTBEHATa M MpaKTUYHA KOHLENUMs. 3a Ja 3aTBbPAUM Ta3u
,,HOBa* KOHLIENIIHA 33 XUIIEPCyOCTUTYIINH Ha adreOpHYHU CUCTEMH B OOIIHOCTTA, padoTeIa B
Ta3u 00JacT, HAE OINpeAeTuXMe HSIKOM BaXKHU CBOMCTBa Ha TOo3W MoHOoWI B [5]. [To-TouHo,
XapaKTepU3UpaxMe HUJEMIIOTEHTUTE U PETYyJApHUTE €JIEMEHTH B MOHOHJAa OT BCHUYKH
000011IeHN XUTIEPCYOCTUTYIIUU HA aNT€OpUYHN CUCTEMH.

TepMbT MOXe 51a ce pas3riexaa KaTo JbpPBO C BB3JIM, 0003HAUYEHU KAaTO CUMBOJIM Ha
oreparyu, 1 JIMcTa, 0003HaYeHU KaTo MPOMEHJIMBU WM CUMBOJIM Ha HYJIEBH onepauuu. Tosa
JlaBa ChHIIECTBEH apryMEHT 3a MHTEH3UBHOTO M3y4yaBaHe Ha TepMmoBete. B [17] nompunacsme
3a TOBa M3CJIE€/IBaHE OT IJIeJHA TOYKA Ha YHUBepcajaHara aareopa. MHOXECTBOTO OT BCUUYKHU
anredpu OT AaJeH THUI, yJIOBJIETBOPSBAIIM JaJeHa ChbBKYMHOCT OT THKIECTBA OT TO3M THII,
oOpa3zyBa mHoroobOpasme B cmuchia Ha Birkhoff. Ako V e muoroo6Opasme, torasa IdV,
MHO>XECTBOTO OT BCHYKH TBXKICCTBA YIOBJICTBOPEHH BBHB V, € HAIBIHO HWHBAapHaHTHA
KOHTpYeHIIMsI Ha cBOOoAHaTa anredpa oT chimg TUl. MHOroodpasusrta ca HHTEH3MBHO
n3ydaBaHu. Ako V € €JHO COJHMIHO MHOrooopasmwe, To MHOXecTBOoTo IdV e HambiHO
WHBapUaHTHA KOHTPYEHIUS, 3aTBOPEHA CIIPSAMO XUMIEPCYOCTUTYUUTE. XUNEpCyOCTUTYLIHSITA
MOJXKE Ja ce pas3riiexk/ia KaTo KOMIIO3HIIMs Ha TepMoBe. B TeopeTnynara nHpopmMaTHKa 4ecTo
ce MOsBSBA BBIPOCHT 3a KOMIIO3UIMS Ha TepMmoBe. Kiacuuecku mpuMepH ca CUCTEMHTE 3a
npeHanucBade Ha TepmoBe (TRS). B [17] uznomsBame TRS m mpuiarame HeroBute no0pe
pa3paboTeHH HHCTPYMEHTH 3a H3cje/lBaHe CTaOWIHOCTTAa HAa HSAKOM MHOr0o00paszust OT
IpyHoOUIIM, KOUTO ca KiIac alireOpuyHu OOEKTH Wrpaciid Ba)KHA pOJisi B TEOpEeTUYHATa
unpopmaruka. Enno Mmuoroo6pasue V ce Hapuua crabuinHo, ako IdV e 3aTBopeHo 0THOCHO meT
MpaBUJia, KOUTO Ca CBbpP3aHU C TaKa HapeueHaTa CUrMa-KoMIo3uius Ha TepmoBe. [lonoOHa
NeUHUIMS UMaMe U 32 CUTMa-ChIIeCTBEHAa KOMIIO3UIMS Ha TepMoBe. B mocnennus ciyyvaii
rojtydyaBaMe S-CTaOWIHU MHoOrooOpasms. B [17] cme xapakTepusupaid BCHYKHA CTAOWIIHH
MHOrooOpaszusi ot nonyrpynu. Mmame touno 10 crabumHu MHOroooOpasus OT MOJNYTPYIIH,
KOHUTO Cca Ha JbHOTO Ha pellIeTKaTa OT BCHUKH MHOT000pa3us OT mouyrpynu. To3u pe3ynirar e
aHaJIor Ha A00pe Mo3HaTaTa XapaKTepUCTUKa Ha BCUYKHU COJIMIHU MHOrooopasus ot L. Polak
[P,99]. Hue cme mokasanu, 4e MHOr0OOpa3ueTo OT KOMYTATUBHU U CbOTBETHO UIEMIIOTEHTHH
rpynounu e crtabuiHo. [IpeacraBunu cMe M HSKOM JAPYTHM CTA0MIIHM MHOT000paszus ot
TPYNOUIIU, a CBHUI0O Taka M S-CTAOMITHU MHOrooOpaszus oT rpynouau. Konuemmusara 3a
CTaOWIIHOCT HA TpyHouau (MOMYTpyIH) aBa HHCTPYMEHT 3a OmpeelisiHe alu JbpBeTaTa ca
€IHU ¥ CHIIM B KOHTEKCTa Ha THKJECTBaTa Ha CTaOMIHO MHOTrooOpasue, KIacu4eckd BBIIPOC
KaKTo B airebpara Taka U B TeOpeTUYHATa HH(OpMaTHKA.

IV. Hoayxuneprpynu (Semihypergroups) — nyoaukanus 12.

B [12] cme u3cnenBaiu NodyXUIIEprpynu OT OIpesesieHa TiefHa Touka. B obmHocTTa
Ha anreOpUCTHTE U3CIIECABAHETO HAa XUIEPCTPYKTYpUTE € MPOTHBOpeunBo. Ta3u craTus naBa
apryMeHT, Ye M3CJIEIBAHETO HA XUIIEPCTPYKTYPH HE € He00X0IMMO BBB BCekH ciyyail. B [12]
CME J0Ka3alld, Y€ BCsAKa MOIyXHUIEprpyna MOXE Ja Ce€ pas[iexaa Karo MoJyrpymna.



W3non3Baiiku To3 (PaKT cMe XapaKTepU3UpaId BCHUKU MOTYXHUIIEPTPYIH OT BTOPU PEI i CMe
IOKa3aju, ye uMa To4Ho 17 TakuBa. OCBEH TOBa M3MOJI3BAMKK KOHIICIIIMATA Ha JISIUH 3a Taka
HapE4YEHUTE ,,aJITEPHATUBHU THXKAECTBA" (CBOOOJECH MPEBOJ OT PYyCKH) CMe Kiacupuuupaiu
BCUYKH NOJYXUIEPrpynu OT BTOpu pen. M3mon3Baliku KOHLENUMsTa 3a ,,aITEPHATUBHU
THKIECTBA™ CME MOIYYHIIN MO-T0APOoOHA KiTacCU(UKALNS HA KJIAaC YHUBEPCATTHU alreOpH, Thid
KaTo CBHOTBETHUTE KIACOBE, KOWTO C€ HapW4yaT ,,alTepHATHUBHH MHOrooOpasms’, He ca
3aTBOPEHH OTHOCHO JHPEKTHOTO (JEKapTOBO) TMPOU3BEACHHE (KaTO MHOroo0OpasusTa).
Knacudukanusara Ha Ki1aca MoryXuneprpymnu ot BTOpu pea B [ 12] moka3Ba, 4e KOHIENIHATA 3a
ITEpHATUBHU THXKIECTBA MOKeE /1a ObJIe N0JIe3HAa B KOHKPETHU CITydaH.
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