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(1) Koppitz J., T. Musunthia. The rank of the inverse semigroup of partial automorphisms on
a finite fence. Semigroup Forum, 102, 2, Springer, 2021, ISSN:0037-1912,

DOI: https://doi.org/10.1007/s00233-020-10150-1, 437-455.

Impact factor: 0.768

Zbl 07333917

Pe3rome

B Ta3u cratus pasriexname eiaHa MOANONYrpyna Ha CUMETPHYHATa HHBEPCHA MOIYyTPYIa OT
BCHYKH YaCTHYHHU TpeoOpazyBaHMs Ha KpaHO MHOKECTBO X 3aelHO C YacTHYHA 3UT-3ar
Hapezn0a, KOETO € 3aTBOPEHO B ONpEACTICH CMHCHJI OTHOCHO JIMHEHHata Hapenba. TakoBa
YaCTUYHO HapeIeHO MHOXECTBO ce Hapwya orpana. Hue pasriexmame mHOkecTBoTO Fly OT
BCHYKM YAaCTUYHH WHEKIIMA Ha MHOXECTBOTO X, KOHWTO 3ama3BaT 3Wr-3ar Hapenoara.
MuoxectBoTO Fly popMupa MOHOHT OTHOCHO OTEpanusaTa KOMIIO3UIUS Ha MPeoOpa3yBaHHs
U € Pa3mIekJaHO OT peAMlla aBTOpU. PaHT Ha MOHOWJ € MUHUMAIHHUAT pa3Mep Ha HEroBO
MOPaXKJIAII0 MHOXKECTBO, B ciiydasT Koraro MHOXeCTBOTO X ChIbp)Ka YETCH OpOii €JIeMEHTH,
panra Ha Fl, Bede e nu3BecteH, HO B ClTydasT Ha HEUETEH Opol enemMeHTH paHra Ha Fl, Bce ome
He ¢ HamepeH. C Ta3u cratus 3ambiBamMe Mpa3HUWHATA, KaTO MPEICTaBsIME MHHHMAITHO
MOpaXKIAII0 MHOYKECTBO M M3UHUCIIsiBaMe paHra Ha Fl, 3a HedeTHo N.

(2) Dimitrova 1., J. Koppitz. On relative ranks of finite transformation semigroups with
restricted range. Ukrainian Mathematical Journal, 73, 5, Springer Science+Business Media,
2021, ISSN:00415995, DOI:10.1007/s11253-021-01955-6, 718-730.

Impact factor: 0.446

Zbl 07441687

Pe3rome

ITpe3 1975 r. Symons BeBexaa u u3yvasa nonyrpymnara T(X,Y), kosTo ce Hapuya Mmoayrpyma
OT TmpeoOpa3yBaHHs Ha MHOXKECTBOTO X C OrpaHMYEHO MHOXECTBO OT oOpasu Y.
Pasriexname X kato KpaifHO MHHEHHO HapeneHo MHOXKecTBO. ToraBa MHOkecTBOTO O(X) OT
BCUYKM 3ama3Balld Hapeabara mnpeoOpasyBaHus Ha X KakTo U MHOxectBoTro OP(X) ot
BCUYKH 3alla3Ballld OpueHTanusTa nmpeodpazyBanus Ha X ¢popmupar nomyrpymu. CedeHHeTo
Ha T(X,Y) ¢ monyrpymute O(X) u OP(X) ce o3nauaBa crorBetHO ¢ O(X,Y) u OP(X,Y), u
CchII0 00pa3yBa Mmoayrpymna. B Ta3u cratus moiydaBaMe OTHOCHTEIIHHS PaHT Ha MOJyrpyrnaTa
T(X,Y) mo moxyn OP(X,Y), T.e. npecMsiTaMe MUHUMAIHUS pa3Mep Ha MHOXKECTBO A KOETO
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3agqHo ¢ OP(X)Y) mopaxma T(X,Y). OcBeH ToBa HamupamMe OTHOCHUTEIIHHS PaHr Ha
nonyrpynatra OP(X,Y) mo wmomyn O(X,Y). WU B ngBata ciydas XapakTepusnpame
MUHUMAJIHUTE OTHOCUTEIIHHU TTOPAXK Al MHOXKECTBA.

(3) Dimitrova 1., J. Koppitz. On relative ranks of the semigroup of orientation-preserving
transformations on infinite chains. Asian-European Journal of Mathematics, 14, 8, World
Scientific, 2021, ISSN:1793-5571, DOI:10.1142/S1793557121501461, 2150146-1-2150146-
Impact factor: 0.294

Zbl 1491.20128

Pe3iome

[Monyrpynure O(X) m OP(X) chOTBETHO OT BCHYKM 3ara3Balld Hapeadara W BCHYKH
3amasBallld OpHCHTAIMATA NpeoOpa3yBaHus Ha KpaiiHarta Bepura X ca jo0Ope HM3y4eHH B
penuIa acreKkTH, HO CUTyalluaTa € pa3inyHa B ciydante korato X € Oe3kpaifHa Bepura. AKo
X e enHa Oe3kpaiiHa Bepura ToraBa panra Ha Monouga OP(X) Bede He € KpaifHO YKCIIO U HUE
pasriexjamMme KOHIICTIMITa Ha OTHOCHUTEIHHS paHT, KosATo Oemie BbBeneHa oT Ruskuc 3a
TakMBa cUTyanuu. Beue e m3BectHO, e ortHocuTenuus panr Ha OP(X) mo momym O(X) e
paBeH Ha jBe ako X HIMa HUTO MHHUMYM HHTO MakCMMyM. B Ta3u crtatus moka3Bame, 4e
otHocutenuus panr Ha OP(X) mo momxyn O(X) e paBeH Ha eIHO, aKO MHOXECTBOTO X HUMa
MaKCUMyM WM MEUHUMYM. OCBEH TOBa OMNpE/eNsIMEe BCEKH BB3MOXKEH €IEMEHT, J00aBsHETO
Ha koiito kbM O(X) HE AaBa opaxaanio MHOKecTBO Ha OP(X).

(4) Dimitrova I., V. H. Fernandes, J. Koppitz, T. M. Quinteiro. Partial automorphisms and
injective partial endomorphisms of a finite undirected path. Semigroup Forum, 103, 1,
Springer, 2021, ISSN:0037-1912, DOI:10.1007/s00233-021-10193-y, 87-105.

Impact factor: 0.768

Zbl 1467.05137

Pe3iome

Taka kakro aBToMOop¢u3MHUTe Ha rpady JaBaT Bb3MOKHOCT JIa CE YCTAHOBSAT CCTCCTBEHHTE
BPB3KH MEX/y TEOpHUATAa Ha rpaduTe W TEOPUATA HA TPYIHUTE, Taka U €HIOMOPOHU3MHUTE Ha
rpagu TO3BOJIABAT Ja CE M3TPAIAT AHAJIOTHYHH BPB3KH MEXAy TeopusaTa Ha rpadurte U
TEOpHsATa Ha MOJYrPymuTe. B 4YacTHOCT yacTHYHHMTE aBTOMOpGH3MH Ha Tpadu CBBP3BAT
Teopusta Ha rpadure C TEOPHSITa HA MHBEPCHHUTE MONYTrpynH. B Tasu cratust u3ydaBame
YaCTHYHUTE aBTOMOPOU3MH W HWHEKTUBHHTE YAaCTHYHU EHIAOMOpP(GU3MH Ha KpaeH
HEOPUEHTUPAH BT OT IJICJHA TOYKA Ha TeopHsTa Ha moyyrpynute. Hamara riaBHa men e jaa
nagem Qopmynu 3a panra Ha monouamre |End(Pn) m PAUt(Pn) cboTBEeTHO OT BCHYKH
WHEKTHBHU  YaCTHYHH €HIAOMOPGU3MH H BCHYKM YaCTHYHH aBTOMOP(PH3MH Ha
HEopueHTUpaHus msT Py ¢ N BrpxoBe. ChII0 Taka AaBaMe OMUCAHUE Ha penanuute Ha ['puiiH
U MpecMATaMe KapIHHATHOCTTa Ha JBaTa MOHOM/A. [IbpBO M3YKCIIIBAME paHTa Ha MOHOHA
IEnd(Py) w mpeactaBsiMe MOpaXJallo MHOXECTBO C MHHHMaJeH Opoil eleMEHTH.
OcHoBaBaiiku ce Ha ¢akra, ye PAUt(P,) ¢ moamonoumn Ha IEnd(P,) u wusnomssaiiku
nosiyuenure pesynararu 3a |IEnd(P,) mpecmsarame panra na PAUt(Pn), 1 HamMupamMe mopakaamio
MHOECTBO C MUHUMAJICH OpOii eIEMEHTH 32 TO3H MOHOM/I.

(5) Phusanga D., J. Joomwong, S. Jino, J. Koppitz. All idempotent and regular elements in
the monoid of generalized hypersubstitutions for algebraic systems of type (2; 2). Asian-
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European Journal of Mathematics, 14, 02, World Scientific, 2021, ISSN:1793-5571,
DOI:10.1142/S1793557121500157, 2150015-1-2150015-9.

Impact factor: 0.294

Zbl 1477.08007

Pe3iome

Tyx pasraexname anreOpuuHa cucrema B cMuchia Ha Malcev karo tpoiika (A;F,R), kbaeto
A e HempazHO MHOXECTBO OT €JIeMeHTH, F € MHOXXecTBO OT orepainuu B A, 1 R € MHOXXeCTBO
or penauun B A. KoHuenuusara Ha XUIEpCyOCTUTYyLUUTE Oe€llle BbBEJEHA BbB BPb3Ka C
knacudukanusaTa Ha MHOTooOpasus. Hue mpenacsiMme Ta3w uaest OT YHUBEPCAIHH airedpu
BbpXy anreOpuuHu cuctemMu. Mma 1Be pa3invyHU KOHLENIMU Ha XUMNEepCcyOCTUTYLHH 3a
anreOpuyHU cUCTeMU. B Ta3u craTus cienBaMe 1o €cTeCTBEHaTa M IMPAKTHMYHA KOHLEMIIHS.
Ot apyra cTpaHa UMaMe KOHIENIMITa Ha 00OOLIEHUTE XUIIEpCYyOCTUTYIIMU. MHOXKECTBOTO
OT BCHYKHM XMIEPCYOCTUTYLUMH 3a aIreOpu4yHd CUCTEMH (opMHpa MOHOHUJI OTHOCHO
onepanusaTa komno3unus Ha ¢yHkuumu. CrenBaiiku JIBeTe€ HJEH MOJIyYyaBaMe€ MOHOWJ OT
0000IIeHN XUIIEPCYOCTUTYIIMH 3a anreOpUyHU cUCTeMHU B KaHOHM4YeH BuJ. llenrta Ha Tasm
CTaTUsl € MH3y4yaBaHETO Ha TO3M MOHOHUJ KaTO XapaKTepuzupame HJAEMIIOTEHTUTE U
PETYJISIPHUTE MY €J€MEHTH.

(6) Anantayasethi A., J. Koppitz. The Algebraic Structure of a Semigroup of Sets of
Transformations with Restricted Range. Thai Journal of Mathematics, 18, 4, 2020,
ISSN:1686-0209, 1701-1713.

Impact factor: 0.179

Zbl 1491.20125

Pe3iome

B Tta3u crarus uzydaBame moiyrpyna, KOATO HpPEACTaBIlifABa MOJIYrpyna OT MHOXECTBA OT
byneBu ¢yHkuu Ha KpailHO MHOXKECTBO, M3MOJ3BAMKN KOHIEMIMITA 32 MpeoOpa3yBaHuUs ¢
OrPaHMYCHO MHOXECTBO OT o0Opas3u. Pasriexmame mnomyrpymara T(X,Y) oT BCHYKH
npeoOpazyBanus ¢ obpa3 B Y, KblleTo Y € JABYEIEMEHTHO MHOKECTBO. MHOXKECTBOTO OT
BCUYKM Hempa3Hu mnoaMHoxecTBa Ha T(X,Y) dopmupa moayrpyna OTHOCHO OMepanusaTa
npou3BeieHne Ha MHOXecTBa. OmnpezensMe anreOpuuHaTa CTpyKTypa Ha Ta3u noiyrpyna. B
YaCTHOCT XapakTepu3upame JeBUTE, JECHUTE U ABYCTPAHHUTE UEad, KAKTO U pelaluuTe Ha
I'puitn. OcBeH TOBa 3a BCsKa e€qHA OT penanuute Ha ['puifH mpeactaBsiMe Hal-TolsIMaTa
ChIIbprKallla ce€ B Hesl KOHTPYCHIIHSL.

(7) Dimitrova I, V. H. Fernandes, J. Koppitz, T. M Quinteiro. Ranks of Monoids of
Endomorphisms of a Finite Undirected Path. Bulletin of the Malaysian Mathematical
Sciences Society, 43, 2, Springer, 2020, ISSN:0126-6705,
DOl:https://doi.org/10.1007/s40840-019-00762-4, 1623-1645.

Impact factor: 0.856

Zbl 1434.05081

Pe3rome

B Tasm cratus Qokycupame BHHMAHHETO CH BbpPXY €lHA MHOTO Ba)KHA MOJYTpyra HIU
MOHOHJI, KOWTO € OMJ 00EKT Ha MHTEH3MBHO HM3y4YaBaHE B TeOpHsTa Ha mouyrpynure. Jla
MPUIIOMHUM, Y€ pPaHra € Hail-MankusT Opoil OT Mmopa)<JaIiy eIeMEHTH Ha JlajieHa Moayrpyna
wim MoHoua. Hamata ocHOBHa 1ien € Jla ompeaenuM paHra Ha jnsara Monouga WENd(Pn) u
End(Pn) cwoTBeTHO OT BCHYKM cnabu eHAOMOPGU3MH W BCHYKH EHIOMOpP(HU3MHU Ha
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HEOpUEHTUpaHus NmbT Pn ¢ N BbpxoBe. ChII0 Taka H3YUCISIBAME KapAUHAJIHOCTTA Ha
WENd(Pn) 1 End(Pn), n xapakrepusupame peryJsipHHTE €IEMEHTH Ha JBata MoHouaa. Hemio
noseue, onpezaeasime MaokecTBoto Aut(Py) ot Becruku aBromopdusmu Ha P 1 moka3Bame, 4e
monouga Aut(Pn) uma panr 1. [TomoOHHM pe3ynTaTé mojy4aBame 3a MOHOUIUTE OT BCHUYKU
CUJIHHU ¥ CHJIHO cJ1a0u eHIoMop(pu3Mu.

(8) Zhuchok A.V., Yu.V. Zhuchok, J. Koppitz. Free rectangular doppelsemigroups. Journal
of Algebra and Its Applications, 19, 11, World Scientific Publishing Company, 2020,
ISSN:0219-4988, DOI:doi.org/10.1142/S0219498820502059

Impact factor: 0.61

Zbl 1454.08010

Pe3rome

Jlonenmonyrpyna ce Hapuda HENpa3HO MHOXECTBO OT €JIEMEHTH 3aeHO C JBe OMHApPHH
ACOIMATHBHHU OTIepally YAOBJIECTBOPSBAIIN ONPEACICHN THXKIECTBa. Jlomenmnomayrpynure ca
€CTECTBEHO 0000IleHne Ha MoJayrpynute. B Ta3u crtatusi pasriexjame MHOrooOpasue OT
MPaBOBI'BJIHU AOICIIOIYIPYIIM, KOWUTO Ca aHaAJOI' Ha IMPaBOBI'BJIHUTC IMOJIYTI'PYIIN. Bcesiko
MHOTooOpa3ue chabpka CBOOOAHH anredpu U cBOOOJAHUTE OOEKTH BBB BCSIKO MHOTOOOpas3ue
oT anrebpu ca OT ocoOEHa BaXXHOCT MPU HM3ydaBaHETO Ha ToBa MHOroooOpasme. Hwue
KOHCTpYHpaMe CBOOOIHATA TPABOBI'BIHA JOTEIIONYTPYIa U XapaKTepu3upaMe Hali-MakaTa
MPaBOBI'bJIHA KOHTPYEHIIMSI Ha CBOOOJHATA JOMENNoiyrpymna. Karo ciencreue momydaBame
cBOOO/IHATA MPaBOBIBIHA Jonenmnonyrpyna. ChIo Taka OMHMCBaMe€ BCHYKH (MaKCHMAITHH)
MIOJ|JIOTICIIIIONYTPYITH, BCHYKM HAEMIIOTEHTH M BCHYKH €HAOMOp(GHU3MH Ha CBOOOAHATa
MPaBOBI'BIIHA JIONIENNOIYTPYIIa, U JaBaMe KPUTEPHid Kora MOIyrpynuTe oT eHaoMopdu3Mu Ha
cBOOO/IHATA MPAaBOBI'BIHA JONENIONYrpyna ca u3oMopdHU. B nombenHeHne mokasBame de
MOJyrpymnara OT BCHYKH eHIoMOp(r3Mu Ha CBOOOIHATA MTPABOBI'BIHA JIOMEIOIYTpyna He €
peryJsipHa B OOIIHSI CITyJaid.

(9) Fernandes V., J. Koppitz, T. Musunthia. The Rank of the Semigroup of All Order
Preserving Transformations on a Finite Fence. Bulletin of the Malaysian Mathematical
Sciences Society, 42, 5, Springer, 2019, ISSN:0126-6705, DOI:10.1007/s40840-017-0598-1,
2191-2211. Impact factor: 0.867

Zbl 1454.20110

Pe3rome

3ur-3ar Hapendara € clieluaniHa YacTUYHa Hapenda Ha nafeHo (KpallHO) MHOXeCTBO. B Ta3u
cTaTus pasriexaame noiayrpymnara TF, oT Bcuuku 3amas3Baiiu HapeadaTa npeodpa3yBaHus Ha
€IHO N-eJIEeMEHTHO MHOXECTBO ChC 3UT-3ar Hapeaoa (wim orpazaa). [IpeobpazyBanusita, KOUTO
3amas3BaT 3Ur-3ar Hapendara ca OWIIM pas3rliekKJTaHUd B HAKOIKO CTaTUU OT PAa3IUYHU aBTOPH.
Hukos ot Te3u cratuu obade He XapakTepusupa eaemMeHTute Ha | F,. Cratusra 3ambiBa Ta3u
npasuuHa. Onpeaensme panra Ha TFn U peacTaBsiMe MHHUMATHO MOPa)Aalo MHOXKECTBO 32
TFn. 3abenssBa ce, ye opmynara 3a paHra € pa3jinyHa B CIlydauTe KOTraro N € 4YeTHO U
chOTBeTHO HeueTHO. OcBeH ToBa AaBame GopMmylia 3a MpecMsaTaHe Oposi Ha UIAEMIIOTEHTHTE B
TFn.

(10) Zhuchok Y., J. Koppitz. Representations of ordered doppelsemigroups by binary
relations. Algebra and Discrete Mathematics, 27, 1, Institute of Applied Mathematics And
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Mechanics of the National Academy of Sciences of Ukraine, 2019, ISSN:1726-3255, 144-
154.

Impact factor: 0.241

Zbl 1448.08003

Pe3iome

B Tasm cratus Hue pasmiupsABaM€ H3Yy4aBAHCTO Ha AONCIIIOIYIPYIIUTE KW BBBCKIAMC
MOHSATHUETO HapeleHa Jomnennonayrpymna. J{oope usBecTHo e, ue cropen teopemara Ha Keimu
3a TOJyTPYIH, BCAKa IOJYTpyla MOXE Ja C€ BIOXKH H30MOPQHO B TOIYyrpyma ot
npeoOpa3yBaHUsl Ha MOIXOIAINO MHOXKECTBO. Zaretskiy e mokasayi, 4e BCsika HapeieHa
MOJIYTpyIia MOXE J1a Ce BIOXKH M30MOpP(HO B HapelIeHaTa IMOJyrpyra OT BCHYKH OMHApHU
penauuMyM Ha MOAXOIAIIO MHOXecTBOo. Hwue pasrnmexnaMe TO3M BBIOPOC 3a HapeleHU
Jomennonyrpynu. [laBame mnpuMepu 3a HaApEICHHU JONENNOIYyTPYyNMH U KOHCTPYyHpame
HapeJieHa JONENNoNyrpyna OoT OMHApHU pejald Ha IMPOU3BOJHO HENPa3HO MHOXECTBO.
OCHOBHHSAT pE3yJTaTr B Ta3 CTaTUA € TCOpEMaTa 3a NpCACTaABAHUA, KOATO ITOKa3Ba, Y€ BCAKaA
HapeJieHa JOMENNOoNyrpyna MoXe Ja ce BIOKH HM30MOP(HO B KOHCTpyHpaHaTa HapeleHa
JOMENNOAYyrpyna OT OWHAapHU pelaluu Ha MOJIXOAAImo MHOoXecTBo. Karo crnenctsue
MoJlyyaBaMe aHajor Ha TeopeMara Ha Keinn 3a mosyrpynu B Kiiaca Ha JIOMENIONYyTPYIHTE.
Cpmio Taka omnucBamMe TMPEACTAaBSIHUS Ha HapeleHU JONENIONyIpynd upe3 OWHapHU
TPAH3UTUBHU PpCIalH, T.C. XAPaAKTCPHU3UPpaME BCUUYKHW HAPCACHU JAOICIIOIYIpyliud KaTo
M30MOp(HU Ha HAKOS HapeAeHa JOMENNOoIyrpyna OT OMHAPHU TPAaH3UTUBHU PEJaliu.

(11) Zhuchok, A.V., Koppitz, J.. Free products of n-tuple semigroups (engl.). Ukrainian
Mathematical Journal, 70, 11, Springer, 2019, ISSN:0041-5995, DOI:10.1007/s11253-019-
01601-2, 1710-1726.

Impact Factor: 0.362

Zbl 1450.20017

Pe3iome

Konnenmusta 3a N-opHa nosyrpyia oeire BbBegeHa ot Koreshkov kaTo MHOKECTBO 3a€JHO C
N OMHapHU omepauuu AeQUHUPAHU BbPXY HEro M YJIOBJIETBOPSIBAILU OMPEICIIEHH aKCHOMHU.
OueBuIHO BCsiKa MOJyrpymna € N-opHa noxyrpyna npu N = 1. OcBeH ToBa 0b6aye ¥Ma MHOTO
MpUMepH 3a N-OpHU MOJYTPYIH, KOUTO HE ca MONYyTrpynu. Tas3u cTaTusl € MOCBETeHa OCHOBHO
Ha M3y4yaBaHETO Ha CBOOOJHO MpoW3BeACHUE Ha N-opHU monyrpynu. [IbpBo KoHCTpyupame
CBOOOJIHO TpOUW3BEIEHHUE Ha TMPOU3BONHU N-OpHU mnoiyrpynu. Crnen ToBa BBbBEXKIAME
MOHATHETO N-CBPB3KHU HA N-OPHU MOJYTPYINHU U C HEroBa MOMOII OMKMCBaMe CTPYKTypara Ha
CBOOOJHOTO MpoU3BeACHUE Ha N-opHU Monyrpynu. ChIno Taka KOHCTpyHpaMe KOMYyTaTHBHA
cB0OO/HA N-OpHA MOJYTrpyHa OT MPOU3BOJIEH PaHT U XapaKTepU3upame eIHO-TMOPOJACHUTE
KOMYTaTUBHH CBOOOJHU N-opHu momyrpynu. OcCBeH TOBa ONKCBaMe Haii-malkara
KOMYyTaTHBHA KOHTPYEHIMSI HAa CBOOOIHA N-OpHA MONYTpyma W JI0OKa3BaMme, ue MOIyTrpyNuTe
Ha KOHCTpyHpaHaTa KOMyTaTHBHa CBOOOJHA N-OpHA MOJyrpymna ca n3oMophHU W HeiHaTa
rpyna ot aBToMophu3Mu € u3oMop(hHa Ha CUMETpUYHATa Tpyma. Pe3ynraTture B Ta3u cTaTus
0000111aBaT M3yyaBaHETO HAa CBOOOJHHU MPOU3BECHUS Ha JOENIONYTPYIIH.

(12) Worawiset S., Koppitz, J., S. Chotchaisthit. The class of all semigroups related to
semihypergroups of order 2. Mathematica Slovaca, 69, 2, De Gruyter, 2019, ISSN:1337-2211,
DOI:10.1515/ms-2017-0229, 371-380.

Impact factor: 0.314

Zbl 07093112
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Pe3rome

Ta3u craTus € NMOCBETEHAa Ha M3Y4YaBAaHETO Ha IOJIyXUIIEPTPYNH OT BTOPU PEA OT TJIEAHA
TOuKa Ha Teopuara Ha wmojenurte. [lokazBame, ye wuma TouHO 17 HeusoMopdHH
MOJIyXUIIEPTPYNIM OT BTOpU peA. Beska oT TIX ChOTBETCTBA 10 KAHOHMYEH HAuMH Ha
noyiyrpyna ot Tpetu pena. CienoBaTenHO, MOXKEM Ja pasriekJamMe Te3d HOJyXUIEprpyIu
KaTo MOJIYyIPyIH U Jia Tu Kinacuduuupame ype3 00001EeHN ThAKAECTBA, KOHILIETIIHNS, KOSITO Ce
OCHOBaBa Ha efHa mjes Ha JIanuH. 3a 1alecHo MHOXKECTBO |, oT TakuBa 0000IIEHN THKICCTBA,
moaenuuat kiac Mod(l) e 3aTBopeH OTHOCHO moganreOpu U XoMoMoppHU 00pa3u, HO HE U
OTHOCHO TUPEKTHH npou3BeneHus. [lokazpame, ye nma eHO 0000IIEHO THXKIECTBO S, TAKOBA
ye Mod({s}) e xiaca OT BCHUYKH HETPYNMOBH MOJYXHIIEPIPYNH OT TPETH pei (pas3riiekIaHu
KaTo MOJIYTPYIH).

(13) Anantayasethi, A., Koppitz, J.. Relations on a Semigroup of Sets of Transformations
with Restricted Range. Comptes rendus de I’ Acad’emie bulgare des Sciences, 70, 12,
Proceedings of BAS, 2017, ISSN:1310-1331, 1621-1626.

Impact factor: 0.27

Zbl 1399.20074

Pe3rome

Henerepmunupano npeoOpa3zyBaHue Ha KpallHO MHOXKECTBO C JIBYEJIE€MEHTHO MHOXXECTBO OT
CTOMHOCTH MOX€ Ja C€ pasriiexJa KaTo MHOXXECTBO OT IMpeoOpa3yBaHMsI C OrPaHUYCHO
JIBYEJIEMEHTHO MHOXKECTBO OT 00pa3u. B Tasm cratus ompenensme penanuute Ha ['puitH 3a
nonyrpymna (OT MHOXECTBa OT TpeoOpa3yBaHus), HMalla Te3W HEACTCPMUHUPAHU
npeoOpa3zyBanus kato moamnoayrpyna. OCBeH TOBa, 3a BCsKa OT penanuuTe Ha ['puiiH,
Mpe/icTaBsIMe Hal-royIsIMaTa BKJII0OUEHA KOHTPYEHIIUSI.

(14) Dimitrova, I, Koppitz, J, Lohapan, L. Generating Sets of Semigroups of Partial
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Pe3rome

Ta3u cratus nomnpuHacs 3a U3yyaBaHETO Ha MOJYIPYNH OT NpeoOpa3yBaHMs Ha Oe3KpailHU
MHOXecTBa. Mma camMo Maiabk Opoll ChIIECTBEHM pe3yJITaTH OTHOCHO CTpPYKTypara Ha
Oe3KkpalfHUTe MOJNYTPYNHU OT Mpeodpa3dyBaHMs, Thi KaTO CTPYKTypaTa 3aBHCH OT M30paHOTO
MHOecTBO. TyK pa3riexaaMe 4acTHUHU NpeoOpa3yBaHUs HA MHOXKECTBOTO Ha €CTECTBEHUTE
yucaa N, KOMTO 3ama3Bar 3ur-3ar Hapenoara. 3ydaBame cBoiicTBaTa Ha paHra 3a 6e3kpaitHus
MoHoua PFN oT Benuku yactuuHu npeodpaszyBanus Ha N, 3ana3Baiy 3ur-3ar Hapegoata B N.
Teii kaTto panrsT Ha PFn e Oe3kpaeH, M3MOI3BaMe KOHIEMIUATA 32 OTHOCHUTENIEH PpaHT.
Omnpenensame OTHOCUTETHUS paHr Ha PFN 10 MOyl MHOKECTBOTO OT BCUUKH MJIEMIIOTEHTH U
BcuukH cropekiu B PFn. OcBeH ToBa nmokasBame, ye BcU4KkH npeoOpasyBanus B PFy ¢ kpaen
paHr (1.e. ¢ KpaeH o0Opa3) moraT ga ObJaT MOJY4YEHU OT HAEMIIOTEHTHTE C KpaeH paHr U
I'BJIHOTO TpeoOpa3yBaHue Yy C Oe3kpaeH paHr, AedpuHupano upe3 y(n) = N+2 3a BCAKO
€CTECTBEHO YMCJIO N.
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Zbl 1429.20045

Pe3iome

B Ta3u craTus usyuyaBame eHa MOAIOJIYTpYyNa HA CHMETPUYHATAa MHBEPCHA OJIyTpyna Ha N-
€JIEMEHTHOTO MHOXECTBO Xn C YacTM4YHA HapenOa. Pasriexxnanara yacTuyHa Hapeada € Taka
HapedeHara 3ur-3ar Hapeada, T.e. Xp = {1 <2 >3 <4 ... n}, KOSATO CBHIIIO TaKa ce Hapuua
orpana. KasBame, ye yacTUMHOTO MHEKTUBHO npeoOpa3yBanue f 3ama3Ba 3ur-3ar Hapenoara,
ako oT X <Y cnenpa, ue xf < yf, 3a Bcuuku X, y ot nomeiina Ha f. B Ta3u cratus nzydaBame
nonyrpynara |F, oT BcHukM yacTWYHU 3ama3Baiiu 3ur-zar Hapemdara uHeknuu f Ha X,
TakuBa e f ! CHINO € yacTHYHA 3ama3Baiia 3ur-3ar Hapeabara uHekus Ha X,. OuesuHo, IFy
€ MHBEpCHA MOJYyrpyna, ChAbp)Kallla BCHUYKH PETYJSIPHU €JIEMEHTHM Ha MOoJyrpynara oT
BCUYKM YacCTHYHHU 3ama3Balll 3ur-zar Hapenbata uHekuud Ha Xn. XapakTepusupame
penanusTta Ha ['puiin J 3a nonyrpynara IF,. OcBen ToBa noka3zpame, ye nonyrpynara IF, ce
Mopax<ia OT CBOMTE €JIEMEHTH ¢ paHr > n—2. Orlens3Bame, ue ako n € HeueTHO To IF, He ce
nopaxzaa oT mnpeoOpa3yBaHHsITa C paHr MO-TOJSAM WiIM paBeH Ha N—1. OcBeH TOBa, B TO3H
Clydail HsAMaMe Hail-Majko Mopaxiano MHoxecTBO 3a IF,. B ciywail, ye n € 4eTHO
CUTyalusiTa € pa3juyHa, MMaMe Hal-MaJKo MOpaXKJIall0 MHOKECTBO M BCHYKU HETOBU
eleMeHTH uMaT paHr > n—1. OnpenensiMe Hal-MalKOTO MOPAXJAIIO0 MHOXECTBO, KOETO

chabpka n+l enmeMeHTa U qokazBame, 4ye panrsT Ha IFy € paBeH Ha n+1.
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Pe3iome

Tasm cratus ce ocHoBaBa Ha J00pe wm3ydeHara mnomyrpyna T(X,Y) oOT BCHYKH
npeoOpazyBaHus Ha X C OrpaHUYCHO MHOXKECTBO OT 00pa3u Y, KbJIeTO Y € MOJMHOMXECTBO Ha
X u |Y| = 2. BeBexaame noayrpynata Tp(X,Y) Ha BCHYKM HENpa3HH MOJAMHOKECTBA Ha
T(X,Y) oTHOCHO omepanusATa MPOU3BEICHNHE HAa MHOXecTBa. [IbpBO MoOJy4yaBame, Ye €IHH
unemnorented eneMeHT A oT Tp(X,Y) e moamonyrpyna Ha T(X,Y), Tpii kato AA = A. Ho
00paTHOTO HE € BAPHO, T.c. He Bcska moxmoayrpyma Ha T(X,Y) e umemmorent B Tp(X,Y).
OmpenensiMe HIEMIIOTCHTHUTE €JIEMEHTH, KakTo W peryisapaute eiaemeHtd B Tp(X,Y).
IToka3Bame, 4e WMa TOYHO JIBE MAaKCHMaJHH HICMIIOTEHTHH momnonyrpymu Ha Tp(X,Y).
OcBeH ToBa JoKa3BaMe, Y€ HMMa TOYHO JBE MaKCHUMAalHHU PEryJspHU MOAMOIYTPYMU Ha
Te(X,Y) u ompenensMe Haii-ronsiMara noanosayrpyna Ha Tp(X,Y), chabpkaiia BCHYKH
peryssipau eneMenTH. ChIo Taka mpeIcTaBsIMe Hail-rojsiMaTa moiaycBpb3ka Ha Tp(X,Y).
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Pe3rome

Crarudra ce 3aHMMaBa ChC XL-KOMIIO3ULIUS U X-ChIIECTBEHA KOMIIO3UIUS HA TEPMOBE, KOUTO
BOJAT /10 CTAOWMJIHHM U S-CTAaOMJIHM MHOTrooOpasusi oT anreOpu. BbBekaame MHIYKTHBHATA,
MO3UIIMOHAIHATA M X-KOMIIO3WIMSATa Ha TEPMOBE M TpWIaraMe KOHIENIHATa 3a X-
KOMIIO3HIIMSI Ha TEPMOBE 32 M3CJIE/IBaHE HAa CTAaOMIIHUTE MHOTOOOpasus OT Moyrpynu. B ta3u
CTaTUsi BCHUYKM CTAOMJIHM MHOrooOpasusi OT TOJNyTPYNd ca OINMCAaHW ITI0 aHAJOTHS ChC
COJMIIHUTE MHOTO000pa3us, KaTo C€ H3MOJI3BaT HIKOW (yHIAMEHTAIHU pe3yJTaTH OT
TeopusiTa Ha mnomyrpynure. I[lodydeHO € WBIHO ONMCaHWEe HAa BCUYKH CTAOMIIHH
MHOT000pa3usi OT MOJyTPyIH, KOMYTaTUBHU W HJEMIIOTEHTHU rpynouad. JlokasBame, ye
MHOT000pa3usiTa OT KOMYTaTUBHU M MJIEMIOTEHTHU Tpyrouau ca crabwiau. [IpeacraBsme
MO-CHJIHM  YCIIOBHSI 3a CTaOWJIHOCT Ha MHOTOOOpa3ws, KOWTO YCIIEIIHO padoTAT B
MHOT000pa3ueTo oT rpynouan. Te3n ycloBusl HU MO3BOJSABAT Aa AeUHUpAMe U U3CIIeIBaMe
S-CTaOMITHUTE MHOrooOpasusi OT Tpymnouau. M3mon3Bame enHa aOCTpakTHAa peIyKIIMOHHA
CHUCTEMA, KOATO OIPOCTSBA IMPEACTABIHETO HAa TEPMOBE OT THN T = (2), 3a Ja M3CIeaBaMe
MHOT000pa3ueTo OT UJIEMIOTEHTHU I'PYNOUIU U S-CTAOMIIHU MHOroo0pasus OT TpyNnouau. S-
cTaOWIHUTE MHOrooOpasusi ca BapHualus Ha CTaOWIHM MHOrooOpa3usi, M3IOJ3BaHU 32
MoT4epTaBaHe 3aMsHA Ha MMOATEPMOBE Ha TEPM B JISAYKTHBHA CHCTEMa BMECTO OOHWYaifHaTa
3aMsHa Ha IPOMEHIIBH Upe3 TEPMOBE.



