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(KOMITIOTBPHU METOM 32 U3CJIeIBaHE Ha KOMOMHATOPHHU CTPYKTYPH)

[TBIHUAT COUCHK HA HAYYHUTE MyOIMKAIUK BKIIFOUBA 00110 23 3ariaBusl.
3a yyacTue B KOHKypca ca npejcraBeHu 14 nmyOnaukanuu, KaTo oT TAX:

e 4 nmyOnuKanuu B MEXIYHAPOIHH HAYYHH MEPUOJUYHH CITHCAHUS C WUMIIAKT-
dakrop;

e 3 nyOyimkanuu B pedeprpaHy HayqHH EPUOTAIHH CITUCAHUS;

e 3 myOyumkanuu B pedepupaHu COOPHUII HAa MEKIYHAPOIHN KOH(PEPEHITUY;

e 4 nyOnukanuy B COOPHUIM HA HALMOHAIHU (OPYMHU.

Iler ot mpeacraBeHHTe MyOJIMKAIMKM Ca W3MOJ3BaHU B JAMCEPTALMOHHUS TPYyI 3a
noJiydaBaHe Ha oOpa3oBareiHaTa W Hay4yHa crerneH “‘Jloktop”. JleBeT OT mpeicTaBeHUTE
nyONMuKaIMu ca clie]] AUCEPTAllMOHHUSA TPYyH, OT TAX 2 ca B MEXKIyHapOJIHU HAyYHU
NEpUOJIMYHN CIHCaHUs C uMOakT-Gpaktop U 3 ca B pedepupaHun CcOOpPHUIM Ha
MEXIyHapoaHU KoHpepeHnu. [IpuHocuTe Ha KaHIUAATa ce OTHACAT KbM Hay4yHaTa 00J1acT
01.01.12 — wndopmaTuka W BKIIOYBAT pa3paboTBaHe Ha aIropuTMH U codryep 3a
u3cie/BaHe Ha KOMOMHATOpPHM 2-IW3aliHU, CBBP3aHUTE C TAX MapajleTU3MU Ha KpailHu

IMPOCKTUBHU IIPOCTPAHCTBA U ITPUITOKCHUCTO Ha TE3U KOM6I/IHaTOpHI/I CTPYKTYpPHU.

KoMmOnHaTOpHUTE IU3aifHM W KpalHUTE T€OMETPUM Ca HMHTEH3WBHO H3CICABAHU
NOpaj MHOTOOPOWHHTE MM HPUJIOKCHHS B CTaTHCTUYECKHTE CKCIIEPUMEHTH, TECOPHs Ha
KoaMpaHeTo u Kpunrorpadusara. KoMOMHATOpHUTE CTPYKTYpH MOTAT Jia ca B OCHOBarTa Ha
aHoHuMHHU (2,0+1)-niparoBu cxemu 3a kpunrorpadusra (Kishimotoa u np., 2002; Stinson,
2004), cuaxpoHeH nocThll 10 MHorojeHtoB kanan (Colborn u ap., 1999) u Ge3ycioBHO

CUTypHH cxemH 3a pasnpenenenue (Blundo u np., 2002).

ANTOPUTMHU M METOAM OT TEOPHS HAa JU3aWHHUTE YCIEIIHO MOTaT J1a Ce M3MOJ3BaT 3a
pelllaBaHe Ha HAKOW TpakTudecku mpodiemu. [TepBara European Study Group with Industry

opranusupasa B bearapus npes3 2013r. ycnenHo mnokasza Kak TEOPETUUYHUTE 3HAHMSI MOTatT



Jla ca OT moJi3a Ha Majiku Obarapcku ¢pupmu. B [10] e moka3aHo eHO TaKOBa MPUIIOKEHUE —
KOoA¥paHe Ha crenuduyueH BHJ JaHHU C 16l MUHUMH3MpaHe Ha BpPeMeTO 3a o0paboTka u
KomyHHKaims. [lanena e nmecHa m Obp3a mpolenypa 3a KOHBEPTHpAaHE Ha JAaHHUTE OT

OCHOBCH B KOAWPAH BUI U O6paTHO.

B kpunrorpadusita OMeKTUBHUTE CYOCTUTYLHMOHHM KYTHU Ca OCHOBEH OOEKT Ha
QITOPUTMUTE 32 CUMETPUYHO HH(pupane. 3HAHUATA 32 TU3aHU U KOJIOBE Ca MPUIOKEHU
npy pemaBaHe Ha npoOrieMa 3a HamHMpaHe Ha e(eKTHBHAa MeTpuKa 3a KayecTBaTa Ha
CYOCTUTYIIMOHHUTE KYyTHH B IPOIleCa Ha TeHEPUPAHETO UM C TEHETHYHU alnroputmu B [12],

Ha cjeaBaiioTo u3ganue Ha European Study Group with Industry B Bearapust.

EnuH oT BaXHWTE KpUTEpUH 3a KauyecTBaTa Ha CyOCTUTYLIMOHHA KyTHs € HeiHara
HenMHEeHHoCT. TS ce ompezenst OT CIeKTPaTHUTE KOSQHUIIMEHTH B MAaTpHUIIaTa Ha CIIEKTHpPa
Ha Walsh-Hadamard. Ipeayoxkenn ca pa3avMyHH HAuYWHHA 3a MPECMsATaHE Ha OIEHbYHATA
byHKIMS, Hy)KHA 32 pa0oTaTta HAa T€HETHUYHUS AJITOPUTHM, T.€. KOJKO OJIM30 0 ONTUMAalIHA
3a T€3U MapaMeTpu € MOJIy4YeHaTra CyOCTUTYLIMOHHA KyTus. TpyaHocTTa Ha mpobiema Tyk
uaBa OT TOBa, 4Y€ C€ pas3riexJaT BCUYKM JIMHEWHM KOMOMHAIUMM Ha CBOTBETHUTE
KoopauHaTHU OyneBu QyHkuuu. C HapacTBaHe Ha pa3Mmepa Ha CyOCTUTYLIMOHHATa KyTHUS
pasMeppT Ha Marpuilata Ha crekTbpa Ha Walsh-Hadamard wapactBa ToskOBa, ue ako
olleHbUHATa (PYHKIHS HE € JOCTATHYHO 100pa M T0CTaThuHO Obp3a, N3UUCICHHUITAa HE MOTAT
Jla MPHUKIIYAT 3a pa3yMHO BpeMe. ChI0 Taka M3MOJI3BAHUTE aNTOpPUTMU TpsOBa na ce

noz[61/1paT MHOT'O BHUMATCIIHO C OI'JICA OajlaHC Ha 3acTa IaMeT U Ha 6Bp302[eﬁCTBHeTO.

Enun xoMOMHATOpeH AM3aiiH € JBOWHO pa3pelnM, ako MpUTekKaBa IMOHE €Ha
JBOIIKa B3aMMHO OPTOrOHANHU pe3omtonuu. CrnenupuyHUTe CBOICTBA HAa JIBOMHO
paspeluMuTe TU3aiiHd Morar ja ObJaT W3MOJ3BAaHM B CTATUCTUYECKH M KpuUnTorpadcku
NPUIOKEHNST M TIPHJIOKEHHs 3a TecTBaHe Ha codTyep, kKoero oOyciaBs MHTEpeca KbM
TsAXHaTa Kiacudukanus. MHOXECTBa OT B3aMMHO OPTOTOHAIHU PE3OJIOIMU MOTAT Ja ce
U3M0JI3BaT HANPUMEp TPH KOHCTPYUpPAHETO Ha Mep(EKTHH CXEMH 3a pas3lpeesicHHe Ha
cekpera (Seberry u ap. 1996, 1998). KpunrorpadckoTo mpuiioKeHHe HA PE30TIOIUUTE Ha
JIM3aiiH 4eCTO MPOU3NIN3a OT TOBA, Y€ BCEKH MapaliefieH KJIac Ha PE30IIOLUATA Ce ONpeess
€IHO3HAYHO, OT KOMTO M Ja € HEroB OJOK, a OJOKBT OT CBOSI CTpaHa — OT MOAXOISIIO
MOJIMHOYKECTBO Ha MHOYKECTBOTO OT TOYKHTE CH. [10 moJ00C€H HAuMH TMapasielieH Kjiac Ha
MHO)KECTBO OT OPTOTOHAJIHM PE30JIIOIMKM 3aBUCH OT JBOiKa CBOM OJioKOBe. AKO ce
pasmonara ¢ KiIacH()UIMPaHU PE3OJIOIMA U MHOMKECTBA OT OPTOTOHAIHH PE30JIOLUU Ha
JIM3aiiHy, T€ JIECHO MOTaT Jia Ce TEeCTBaT NP pa3padOTKaTa Ha AaJCHO MPHIOKECHUE U JIa Ce
n3bepe Hail-momxoxsmara koHdurypamusa. 3aroBa B [11] e mnpemnoxkeHa mepBara
KJIacU(HKAIUS HA TBOWHO Pa3pelIMMU JU3AWHU C MAJKH MTapaMeTPH M TEXHUTE MHOXKECTBA

OT OPTOrOHAJIHA PE30JIFOIHU.



WHIMACHTHOCTTA HA TOYKKUTE U t-MepHHUTE moanpocTpancTBa Ha PG(d,q) nedunupa
2-71u3aiid, T.e. TOYKUTE Ha AU3aifHa OTrOBapAT HA TOYKHUTE HA MMPOSKTUBHOTO MPOCTPAHCTBO,
a OJI0KOBeTe My ChOTBETHO Ha HEroBuTe t-mepHH moamnpocTpaHcTBa. ChIIECTBYBa B3aUMHO
€HO3HAYHO CHOTBETCTBHE MEX/1Y IapajelieH KJac OT PEe30JIOLHs Ha TO3U JU3aiH U t-cripes
U MEXAYy pe3oyomus Ha au3aiiHa u lt-mapanenmu3bMm. OOukHOBeHO 1-cripemoBere (1-
napajielu3MUTE) ce Hapuyar camo crpeaoBe (napanenusmu). [lapanenusmu ce m3non3par

IpY KOHCTPYMPAHETO Ha KOJIoBe ¢ KoHcTaHTHA pa3mepHoct (Silberstein u Etzion, 2011).

Krnacudukaunonnure 3a1auu 3a KOHKPETHU MapaMeTpy ca peliaBaHy ¢ MOMOIITa Ha
KOMIIOTHP. KoHCTpyHpaHeTo Ha KOMOMHATOPHUTE CTPYKTYPHU C€ OCHOBaBa Ha allTOPUTMH 3a
M34YepIBaI0 THPCEHE C BpBIIAHE M CHOTBETHO HEOOXOJUMOTO BpeME HapacTBa
eKCIIOHEHIIMAJIHO C HapacTBaHETO Ha mapamerpute. HamucBaHero Ha JOCTaThYHO
e(eKTUBEH aJrOpPUTHM 32 Ja/IeHO MHOKECTBO OT apaMeTpH He € TpUBHallHA 3a7ada. ToBa e
MpPUYMHA KOMIIOTHPHUTE METOAM 32 M3CJIeIBaHe HA KOMOWHATOPHU KOH(PUTYpALIUU J]a ca He

MMO-MaJIKO HHTCPECHHU OT MOJYUCHUTC C TAX PE3YyJITATU.

W3cnenBanusita Ha KOMOMHATOpPHUTE CTPYKTYPH B IPEACTAaBEHUTE 3a KOHKypca

HY6J'II/IK8.I_II/II/I Ca B CJICAHUTC HAIIPABJICHUA:

e MeTOJ 3a KJacH(pHKaIMs Ha TBOWHO pa3pelIniMy JH3aiHN;

e OpPTOTOHAJIHOCT Ha PE3OJIFOLMY HAa JIU3alHU U HA NapAJIEIU3MH Ha ITPOCKTUBHU
IIPOCTPAHCTBA;

® TpPaH3UTUBHOCT Ha Trpymara OT aBTOMOP(GU3MHU Ha TMapajeliu3bM BBPXY
CIIPEOBETE MY,

® TPaH3UTUBHOCT U IMKJIWYHOCT Ha rpymnara oT aBTOMOP(QHU3MH Ha Mapajean3bM
BBPXY TOUKUTE HA MPOCKTUBHOTO MPOCTPAHCTBO,

® DEryJIIpHOCT Ha CIPEIOBE U NapalleIu3Mu;

® MPUIOKEHHS] HA KOMOMHATOPHUTE CTPYKTYpPHU B KpUNTOrpadusara.

B [11] B pe3ynTar Ha M3ClIeIBaHETO HAa JBOMHO pa3pelIMMU TU3aiiHU € pa3padoTeH
MeTOJ 3a TsAxHaTa kimacupukamnus. [{o Ta3um paboTa ca u3cieaBaHU OCHOBHO BBIIPOCHTE TIO
ChILIECTBYBaHE Ha JBOMHO pa3pemiMmu au3aiiHu. M3uepnartenen o030p Ha MeTonuTe 3a
KOHCTPYUpPAHC Ha pa3pClinMu HHSaﬁHH U TIOCTUTHATHUTC pPE3YyJTaTu € BKIIOYCH B
Classification algorithms for codes and designs ma Kasski u Ostergard, 2006. Cropesn
pa3paboTeHHs] METOJ] MOAXOIALIUAT Pell 33 KOHCTpYHUpaHe Ha ABOMHO pa3peliuMu JU3aiiHu,

OT I'JI€HA TOYKa Ha KJ'IaCI/I(I)I/IHI/IpaHeTO UM € CICOHUAT:

® KOHCTpPYMpaHE Ha HEU30MOP(HU PE30IIONHNH, KOUTO MPUTEkKaBaT OPTOrOHATHA

TaKaBa;



e iracuduKaiysa Ha ChOTBETHUTE AU3ANHY (€IUH JU3aiH MOXKE JIa UMa HIKOJIKO
HEU30MOP(GHU PE30ITIOIUH ),
e kiacudukamus Ha HEU30MOPPHHUTE MHOXKECTBA OT B3aWMHO OPTOTOHAIHU

PE30JIFOLMN Ha CbOTBETHUSA IU3alH.

Hsikon moapoOHOCTH OTHOCHO peaiu3anusATa Ha METOAa ca mpeicTtaBeHd B [4].
MeToabT € no-e()eKTUBEH, aKO C€ HaMEPH HA4MH 32 PAHHO OTXBBHPJISHE Ha HEMOAXOIALIUTE
pelieHuss B IbpBaTa My Touka. Pa3paOoTeHM ca JBe KOHCTPYKIMM 3a TECTBAHE Ha

peumicHusATa 3a OPpTOIrOHAJIHOCT.

B nonmbiHeHue Ha KOHCTPYKTHMBHATa YacT Ha METOJa, 3a IOBMINABaHE Ha
eeKTUBHOCTTA MY, B [1] € aHamu3upaHa CTpyKTypaTa Ha PE30JIOIMUATE, KOUTO MPUTEKABAT
IIOHE €JHa OPTOTOHAJHA pE30JIIOLMUS. YCTaHOBEHHM Ca TEOPETUYHH OTrpaHHUYCHHS 3a
CTPYKTypaTa Ha MapaJeTHUTE KJIACOBE Ha PE30JIIOIUHUTE, KOUTO IMPHUTEKaBaT IMOHE €IHA
OpPTOTOHAJIHA PE3OJIOLMS 32 KOHKPETHU MapaMeTpu. 3a LeiTa ca M3MOJI3BaHM MATPHUIM Ha
npecHyaHe Ha MapajielIHUTe KiacoBe. TakWBa MaTpuIld ca u3moi3BaHd ot Morales u
Velarde (2001, 2005) 3a KkOHCTpyupaHe Ha HayallHAa CTPYKTypa Ha pE30JIOIHsS Ha
pasriexiauTe oT TAX amsaitnu um or Kasski, Morales u Ostergard (2003) 3a wactuuna
npoBepKa Ha KiaacudukausaTa Ha paspemmmu 2-(14,7,12) auzaitau. B [1] TakuBa MaTpuim

34 II'bPBU II'BT Ca UBIOJI3BAHU IIPU KOHCTPYUPAHETO HA JIBOMHO paspCuinMu JU3aiHM.

B [11] e npencraBeHa mbpBara mhiIHA KiacH(UKAIMS Ha JABOHHO pa3pelIMMU
qu3aiiHu ¢ Maiku mnapamerpu. llpu kimacudukanuara Ha MHOXECTBaTa OT B3aWMHO
OpPTOTOHAJIHM PE30JIFOLUHU 32 KpaTHU IU3aiiHM (ChCTOALIM c€ OT KOMHMs Ha Jau3aiiH Oe3
HOBTApAIIM ce OJOKOBE) pa3pabOTCHUTE KOHCTPYKIMHM W AITOPUTMH C€ OKa3axa He
JOCTaTh4HO OBbp3U. 3a TaKMBa MapaMeTPU C H3IOJI3BAHUSA METOJ C€ I0Iy4aBaT TBBPAE
MHOIO pEeUIeHMs] 32 MHOYKECTBaTa OT OpPTOTOHAJIHU PE30JIIOLMM Ha Ju3aiiHa. Bb3HuKHA
BBIPOCA Jalli OT TJe/Ha TOYKa Ha Kiacu(UKalusATa Ha Te3M MHOXKECTBA, pa3pelIMMHTe
nu3aiiHUTe He TpsAOBa Ja ce pas3esaT Ha pa3iIMyHH KJIacOBE, BCEKH C €BEHTYAJIHO Pa3IndHO
npuioxeHue. Te3u mpobiiemn aoBenoxa jo miciensaneTo HH B [7]. Tam ca usBeneHn
TEOPETUYHHU 3aBUCUMOCTH 3a Oposi Ha HEHW30MOp(HUTE PE3ONIONMH, TMPUTEKABALIU
OpPTOTOHAJIHA U 32 OpOsi Ha HEEeKBUBAJIEHTHUTE MHOXKECTBA OT OPTOTOHAIIHU PE30JIIOLUHU Ha
KpaTHH JU3aliHu (CHCTOSIIIM CE OT HAKOJIKO KOIHS Ha Ju3aiiH 0e3 MOoBTapsIy ce 0JIOKOBE)

OoT 6p0$[ Ha HCCKBUBAJICHTHUTE MHOXXECTBA OT OPTOrOHAJIHU JIATUHCKH KBaJ{paTH.

B pe3ynTar Ha ycTaHOBEHUTE 3aBUCHUMOCTH C€a MOJTY4YEHU JOJHU IPaHUIHM 32 Oposi Ha
MHOX€eCTBaTa OT B3aMMHO OPTOTOHAJIHM PE30JIIOLMHU 32 AU3alHU C JBa OJIOKa B MapajesieH
kjac. Te 3aBUCAT OT OpOs HA HEEKBUBAJICHTHUTE JTATUHCKU KBAJpaTH ChC CTpaHa M, KOKWTO
ce 3Hae 3a MHOro croiHocTd Ha M. OT TAX ce BWXKJA, Y€ OposAT HAa HEU3OMOPPHHUTE

PE30JIONUH, MPUTEKABAIIM OPTOTOHATHA M OpOAT HAa HEU30MOP(PHHUTE MHOXKECTBA OT



B3aMMHO OPTOTOHAJIHH PE30JIIOLNKWH € TOJIKOBA I'OJIAM, Y€ KJ'IaCI/I(bI/IKaI_II/IHTa UM 3a TaKHBa

IapaMeTpH € HEBB3MOXKHA 32 pa3yMHO BpeEME.

3a oTcsBaHe Ha W30MOP(HUTE pEIICHHs NpU KOHCTPYHMpPAaHE Ha PE3OJIOLHNH,
IPUTEKABAIlM OPTOTOHAIHA € W3IO0J3BaH TECT 33 MUHUMAIHOCT. Te€CThT U CHOTBETHHUSAT

codryep e pazpadboren ot Tomasona.

HpOBepKa Ha KOPCKTHOCTTA Ha IOJYYCHHUTC PC3YJITATH € OCBIICCTBCHA KAaTO 3a
NOoAXOAAIIUTC MapaMETpU TCCTHT 3a OPTOIrOHAJIHOCT € HAIIPaBCH W 11O ABETC KOHCTPYKIIUU,
HalpaB€Ha € pa3jidvyHa coq)TyepHa peain3anAa Ha KOHCTPYKTHBHATAa 4aCT OT METOAA OT
CbaBTOPHUTE. TaM, KBACTO € IPHUIOKHUMO, CO(bTyep’bT € HU3II0JI3BaH 3a II0oJIydaBaHC Ha

pe3yJITaTUTe OT U3CIEIBAHUATA HA IPYT'H aBTOPH.

W3cnenBanero Ha t-mapanenu3mMu Ha MPOEKTHBHM IPOCTPAHCTBA € HAIPABEHO OT
IJIeZIHa TOYKa Ha Bpb3KaTa UM C KOMOMHATOPHUTE AM3AMHU M TEXHUTE PE30TIOLMU. TbHi
KaTo ce Hu3CcieaBaT BbB BpPb3Ka C KOHKPETHH TIPYyHOH OT aBTOMOP(GU3MHU, METOABT U
QITOPUTMUTE 3a KIAaCH(PHUKAIMATa MM ca pa3IUdHd OT pa3paboTeHUss MeToxn 3a

KiIacuukanys Ha JBOWHO pa3pelInMu IU3aliHU.

3a pa3nuuHUTE MapameTpu crenuukara Ha KOHKpeTHATa rpyrna oT aBToMOphU3MHU
Hajara pasJin4eH Mmoaxoa. AKo rpymnara € CUiIoBa, JOCTaThbUHO € Jja u30epeM KOSTO U Ja € OT
CbOTBETHHUS pela. AKO He € — pas3riiexk/J1aMe ChOTBETHATa CUJIOBA Ipyla OT pel, KpaTeH Ha
ThPCEHUs, HAMUpaMe HEHHUTE MOATPYIHU U KJIACOBETE€ UM Ha CHPETHATOCT U pas3Tiexjame
JENCTBUETO HA BCEKM NPEACTABUTEN Ha KJIac BbPXY {-oAnpocTpaHcTBaTa Ha MPOEKTUBHOTO

IIPOCTPAHCTBO.

KoHncTpymnpanero Ha t-mapanenusMu ¢ JajieHH aBTOMOpP(GU3MH HM MO3BOJISBA Ja HE
MOCTPOSIBAME BCHYKH CIpPEAOBE (IsaTa pe3oNIonusi), a caMo MO €AUH MPEICTaBUTEN OT
opbuta. B 3aBUCUMOCT OT KOHKpETHaTa rpyna oT aBTOMOpQHU3MH, €IUH t-cripesr MoXe /1a ce
CBCTOM OT I-ITOJIIPOCTPAHCTBA OT PA3IUYHHU OPOUTH WIM MOKE J1a ChAbpPIKa eI OPOUTH OT
Henpecnyamu ce t-noanpoctpancTBa. KoHkpeTHaTa KOHCTpYKLHMS Ha t-cripell U ChOTBETHO
Ha t-mapanenu3bM 3aBUCH U3LSI0 OT 0COOEHOCTUTE Ha ThpCeHaTa rpymna oT aBToMophusmu,
3aToBa pelIaBaHETO Ha TaKMBa 3a/1auM CTaBa ChC CHEIU(PUUEH 3a KOHKPETHUTE MapaMeTpu

noaxoAd.

OOUKHOBEHO OpOSAT HAa M30MOP(HUTE PEIICHHS € TOJSIM, B MHOTO CIIy4aW T€ HE
MoraT Ja ce IojiydyaT 3a pa3yMHO BpeMme. 3aToBa ChIIECTBEHAa dYacT OT 3ajadaTa 3a
kinacupuKanys Ha KOHKPETHHUTE KOMOMHATOpDHM OOEKTHM € 3ajadara 3a OTAENsSHE Ha
€KBUBAJICHTHUTE pEIIeHMUs. 3a Ta3u LeJd NpU KOHCTpyHMpaHe Ha l-mapanenu3Mure

H3II0JI3BaM€ HOpMAJIM3aTopa Ha nmoArpyiara, ¢ KosaTo I't IOCTpOsABaMe.



Haii-uectro codTyepbhT 3a peliaBaHe Ha KOHKPETHH KIACU(DHUKAIIMOHHH 33JauH,
nopaau crernudukara Ha MPOSKTHUBHUTE MPOCTPAHCTBA, paOOTH caMoO 3a HSKOJKO OJIU3KH
MHOXECTBa OT MapaMeTpu. 3a Ja ce M30erHaT IPEeliKH B MPOrpaMUTe, 3a Pa3TIeKIaHUTE
napamMeTpy Ha MPOEKTHUBHH MPOCTPAHCTBA, W3YKMCICHHUATA Ca MPABCHU OT CHABTOPUTE II0
pazimyan anroputMu. CodTyepbT 3a ompeneNsHe THIIa Ha CIPEJOBETE € pa3padoTeH OT
aBTOpa, 3aTOBAa € HAIPaBeHA IPOBEPKA 3a CHBMECTHMMOCT C W3BECTHUTE M3CIECIBAaHUS Ha
npyru aBropu. B PG(3,4) e u3BecTHO, 4ye CHOpEIOBETE Ca TPU THIA — PETYISPEH,
CyOperyisipeH u HeperyssipeH. bposT Ha pa3jiuyHHTE CIPENOBE OT BCEKH THUIl € IMOJyYeH
Ype3 TeCTBaHE HAa MHOYKECTBOTO OT BCHYKH M30MOP(GHU CIPEOBE M CHBIAJA C IAJCHUS OT
Prince (Covering sets of spreads in PG(3,q), 2001).

HeoOxomumusar codryep e Hanmucan Ha C++. 3a HaMmmpaHe Ha W3MOJI3BAHUTE
HOJTPYIU Ha TPYINHATE OT aBTOMOP(GU3MHU Ha PasrieKIaHUTE MPOCKTHBHU MPOCTPAHCTBA U
TEXHUTE HOPMAJIHU3aTOPH € M3Moyi3BaHa codryepHara cucrema GAP, a B [14] 3a Hamupane
Ha TBJHATa Tpyna OT aBTOMOP(HU3MH Ha CHOTBETHHS [U3aiiH € W3MOJ3BaH MOJyJia
“Isomorphism and automorphism group” Ha mporpamara Q-Extension wa npod.Wmus

byroxiues.

ChlIiecTBYBaT MHOYKECTBO KOHCTPYKIIMHU Ha {-cripeioBe U t-mapasienusmu (Harpumep
Denniston, Johnson, Penttila u Williams), a cbI110 Taka ca npoBeIeHH U MHOTO H3CJICABAHUS
Ha BUJa Ha Tpynure oT aBToMoppuaMute uM. O000IIEeHNE Ha MOJIyYeHUTE B Ta3Hu 00JacT
pesyaratu Moxe Ja Obae HamepeHo B kHurata Combinatorics of Spreads and Parallelisms
na Johnson (2010). B PG(2" — 1,q) e u3BecTHa KOHCTPYKIMsl Ha t-mapanean3Md Ha
Beutelspacher, a 8 PG(3,q) — Ha naBoiika oproroHaidnu napajienusmu Ha Fuji-Hara. Tlpeau
[2], [3]. [6], [8], [9] u [13] mapanenu3mu chbe 3amaaeHn aBTOMOPGU3MH ca KIacu(DUITUPAHH C
nomorra Ha koMmioTep B PG(3,3) u PG(3,5) (Prince, 1997, 1998) u 8 PG(5,2) (Stinson u
Vanstone, Sarmiento).

B [2] ca koHcTpyupanu Bcuuku napanenusmu Ha PG(3,4) ¢ aBTomopdusmu ot pen 7.
[Tpenu ta3u paborta =4 Oeiie Hail-MaJKusg pell Ha MPOEKTUBHO MPOCTPAHCTBO, 32 KOWTO

HiaMaIIC KJ'IaCI/I(I)I/IKaI_II/ISI Ha Iapajciin3mMu.

Enun t-napanenu3bM € TpaH3UTHBEH, ako MpHUTEXkaBa TIpyna aBTOMOP(HU3MH,
JeiicTBalla TpaH3UTUBHO BHpXY t-cripegoBere My. EnHa ocHOBHA nMpuyMHa 32 MHTEH3UBHOTO
u3cueaBaHe Ha t-cpenoBe u t-mapanenu3Mu € Bpb3KaTa UM C TPAHCIAMOHHUTE PAaBHUHHU.
[TomyueHn napanenn3smMu H3ClI€JBaMe€ 3a OPTOTOHAIHOCT, 3alllOTO OT MHOXKECTBaTa OT

B3aUMHO OpPTOTOHANHU Napanenu3smu Ha PG(3,0) Moxe 1a ce moiyyn MpOoeKTUBHA paBHUHA
ot pexn q(q+1).

[Tpumepn Ha TpaH3WTHBHH Tapainenusmu ca mpeacraean B PG(3,q) (Denniston,
Penttila u Williams) u B PG(5,2) (Stinson u Vanstone). B kaurara va Johnson e nokasaHo,



4e TpaH3UTUBHH t-Tiapajenu3mMu He Morar jia chiectByBar 3a t >1. B [3] ca knacudurmpanu
2-napanenu3mMure ¢ aBromopdusmu ot pen 31 U cpen TAX ca MOJYyYEHU IbPBUTE MPUMEPH
Ha TpaH3uTHBHM t-mapanenmmsmu 3a t >1. Cnen pesynrata B [3] Johnson u Montinaro B
TsaxHata cratus The transitive t-parallelisms of a finite projective space (2012) mompasuxa
ta3u rpemka. ChIO TaM HECHINECTBYBAHETO Ha TpaH3uTHBHU mapaienm3smu B PG(3,4) e
IIOCOYEHO KaTro OTBOPEH mpolOyieM. 3a Ja MOJy4yuM Napalein3bM B TOBA MPOCKTHBHO
IIPOCTPAHCTBO ca HY)XHU 21 crmpena, cieloBaTeNIHO, 3a J1a € TPAaH3UTHUBEH, TO TpsOBa na
MpUTEeKaBa aBTOMOPGHU3BM OT pea Hal-Maiko 21, T.e. 1 aBToMmopdu3bpM oT pex 7. OTroBop
Ha BBIIPOCA 3a CHIICCTBYBaHE Ha TpaH3UTHUBHU mapanenusmu B PG(3,4) naBame B [9]. Tam
NOKa3BaMe, 4e TpaH3uTUBHH mapanenu3mu B PG(3,4) HsiMa — BCHYKH KOHCTPYHPAaHHU
napajieIn3MH MPUTEkKaABAT ITbJIHA Tpyna oT aBToMopdusmu camo ot pex 7. CodTyepsT 3a
ompejieNisHE Ha pela Ha WbiIHATa Trpyna oT asBToMopdusmure € Ha Tomamnosa.
KoncTtpyrnpanute napanenusmu ca kinacuuuupanu crnopes THMA HAa TEXHHUTE CIPEIOBE,
KaTO Cpej TSAX MMa eIHOPOIHU (CHCTOSAIIN CE CaMO OT CIIPEIOBE OT €IWH U CHIIH THII), HO
HE W peryjsipHu napanenusmu. B [5] TeopetmuHo € moka3zaHO HECHIECTBYBAHETO Ha

TpaH3uTUBHU 2-mapanenu3mu B PG(5,3).

B PG(3,5) ca knacubuimpany TpaH3uTHBHKHTE mapajieausmu ot Prince (1998), karo
MEXIy TSIX Ca MOKa3aHW 2 PperyIspHH TMapaienn3Ma. BCHYKH MO3HATH 0 MOMEHTa
peryisipHH mapaiienu3Mu ca oT kiaca Ha Penttila u Williams sa PG(3,q), q=2 (mod 3).
ChIIECTBYBaHETO Ha IPYIH PETYISAPHU Mapajein3MH € OTBOPEH BbIpoc. ToBa MOTHBHpa
u3cnenBaneto HU B [8]. Tam ca KOHCTpyHpaHH mapaineau3MuTe ¢ aBToMopdusbm ot pex 13,

HO CpeJl TSAX HsMA PETyJIpHH.

Enun mapanenn3bM € TpPaH3UTUBEH BBPXY TOUKHTE, aKO IpUTEXaBa TIpyna OT
aBTOMOp(U3MH, AEHUCTBAIlla TPAH3UTUBHO BBPXY TiAX. EAUH mapanenus3bMm € 4acTH4eH — C
AeHIAT M, aKO CIpeoBETe My ca ¢ M Mo-Manko oT 1+0+q°. YacTHueH mapaneiaussM ¢
nepuuuT 1 ce pa3mmpsiBa 1o €IMHCTBEH HAUMH JI0 Mapayiean3bM. TpaH3UTUBHUTE YACTUUHU
napanemusmu ¢ gepurmr 1 B PG(3,q) ca umscmeasanm ot Johnson (2001), koiito e
KOHCTpyHMpall €IiH 0e3KpaeH KJIac TaKMBAa YaCTHYHM Mapajenus3Mu 3a =p', p — HeYeTHo.
[Ipenu u3cnenBanero, HarpaBeHo B [13], mpuMepn Ha TPAaH3UTUBHH YaCTUYHH MapaseIn3Mu
¢ nedurur 1 B PG(3,4) He Osixa U3BECTHU. AKO ChIIECTBYBAT TPAH3UTHBHHU BHPXY TOUKHTE
WIM TPaH3UTUBHHM YacTHYHHM mnapanenu3mu ¢ jaepunut 1 B PG(3,4), To Te TpsOBa na
npuTexkaBar aBromoppusmMu ot pen 5. 3aroa B [6] m [13] ca KOHCTpyMpaHH BCHYKH
napaneiausMH ¢ TakuBa aBromopdusmu. Knacudunupanu ca crnopen BHJa Ha CIPEIOBETE

UM U ITbJIHATa UM TpyTa OT aBTOMOP(U3MH.

3a Te3u mapameTpu CIperHaTuTe Tpymnu oT pex S ca 3 Ha Opoii. [Ipu ronsma gact ot
napajnelu3MUTe CbOTBETHATA rpymna (Gpukcupa TouHo eauH cupen. OT TAX Hall-HHTepEecCHH ca

TE3W C PEryiaspeH (PUKCHpaH CHpel, 3all0TO € J0Ka3aHO, Y€ TPAH3UTHBHUTE YaCTHYHU



napaneiausmMu ¢ Jepuuur 1 TeopeTHdHO ca MeXIy TAX. YCTaHOBEHO €, 4e 3a 4 OoT TiX,
ObJIHATa UM Tpyna oT aBToMoppu3Mu € oT pexa 960 u gelicTBa TPAH3UTUBHO BBPXY
CIpPEJOBETE, T.€. IPEACTABEHM ca IbpBUTE 4 npUMepa Ha TPAH3UTUBHU YaCTUYHU

napaneausmu ¢ gedunut 1 B PG(3,4).

TpaH3UTUBHHUTE YACTUYHHU MApalICIM3MHU C HEJOCTHUT, Mmojy4eHu B [13] oTtroBapsrt Ha
TeopeTnyHHMTe M3chaeaBanus Ha Biliotti, Jha, Johnson (2005) u Diaz, Johnson, Montinaro
(2008). Te ca c meaHA Tpyna OT aBTOMOp(HU3MHU ¢ HOpMaJHA MOATPYIA OT el q2:16 u
CIpEAbT, KOWTO JOMBJIBA YAaCTHYHHS Tapalieiu3bM € peryjsipeH W HeuzomopdeH Ha

CIIPpCAOBETC HA TPAH3UTUBHUSA YaCTUUCH IApaICIIN3bM C ,Z[e(bI/II_II/IT 1.

JIBe OT rpymuTe OT peln 5 He (QUKCHpaT TOYKH OT MPOEKTUBHOTO IMPOCTPAHCTBO,
CJIEIOBATENIHO, aKO MMa TPAH3UTUBHU BBPXY TOUKUTE MapajieIM3MH, T€ IIE Ca MEXIY
MOCTPOEHUTE ¢ Te3u rpynu. HanpaBeHOTO n3ciieiBaHe 1MoKas3a, 4e OT TAX HAMAa TPAH3UTUBHU
BbpPXY TOUKHUTE Napajenu3mMu. To3u pe3yiaraT MpoBEpHUXME KaTO OMHUTAXME Ja NOCTPOUM
napaieiau3sMuTe ¢ aBroMopdusmMu OT pex 17 3a CHIIOTO MPOEKTUBHO IMPOCTPAHCTBO M

YCTAaHOBUXME, Y€ TAKWBA HE Ca BH3MOXKHH, TTOPAIH crielu(prKara Ha rpymnara.

EnuH mapanenus3pM € IMKIWYEH BBPXY TOYKHTE, aKO € HHBAPUAHTEH OTHOCHO
mukbaa Ha Singer. TakuBa mapanenusmu ca kinacubuiupanun B PG(5,2) ¢ momorra Ha
KOMITIOTHP 0T Sarmiento (2000, 2002), 8 PG(7,2) ot Hisida u Jimbo (1998), moka3ana e
koHcTpykiuss B PG(9,2) or Braun (2006). LlukiuuHu BBPXY TOYKHTE Mapalieiu3MU B
PG(3,7) ca pasrnexaanu B [14]. OcoGeHOTO TP TO3M CIy4Yail €, ue Mopaan IbDKUHATE Ha
OpOUTHTE Ha MpaBUTE MO JICHCTBUE HA Tpylara ce HaJOXKU KOHCTPYyHpaHE Ha CIpeld OT
MpaBu OT €JHA W ChIla OpOUTa TO CIeMaTHa KOHCTPYKIHs — 0e3 Ja ce B3eMma IsiaTra
opbuta. B pe3ynarar yctaHOBHXMeE, Y€ B TOBA MPOCKTUBHO MPOCTPAHCTBO HE CHIICCTBYBAT

OUKINYHU BBPXY TOUKUTC MapaJICIN3MHU.

HOHy‘leHI/ITe KJ'IaCI/I(i)I/IKaI_[I/IOHHI/I pe3yiITaTu Ca AOCTBIIHU B HMHTCPHET, 34 Ja Ca

y100HM 3a U3MOJI3BaHE OT UHTEPECYBAILIUTE CE.
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