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YBom

[Ipe3 mocaenuuTe yeTMpuUmeceT TOAWHU OCHOBHA KOHIEHTPAIUs HA TEOPUSITA HA
KOOIUPAHETO Ca OWIM ONTUMU3AIMOHHU 3aMa4d, BRIIOUYBAINM TPUTE MapaMeTLpa
Ha JUHEWHUTE KONOBE— ILJLKUHATA N, PA3MEpPHOCTTA kK M MUHUMAJIHOTO Pa3CTOs-
aue d. Hsakou koHKpeTHUM 3amaum ca MakcumwmsupaneTo Ha k u d (3a pukcupano
n) M HAMUPAHETO Ha JUHEWHU [n, k, d| KomoBe ¢ HpOCTHM ANTOPUTMU 3a NEKOAUpAaHe.
Hamocaennk obaue ce HabaomaBa HapacTBaIl MHTEPEC KLM KOMOOBE C ONTUMAJEH
paquyc Ha HOKpUTHE [5]. Y CTAHOBEHO e, Ue paauyChLT HA MOKPUTHE € OCHOBEH Ie-
OMETPUYEH IMapaMeTLp HA KOAa U UMa MHOKECTBO BAKHU Hpuio:keHus (Buwk Koen
u np. [5]). Cnen uznmsanero Ha o6G30pHaTa crarus [5] umpe3 1985r. ciensa Oyp-
HO pa3BuUTHE B 0o0JsacTTa HA nokpusau,ume xK0008e—HOBO TOHATHUE, BLBEICHO 3a
KOHTpACT ¢ kodose, nonpasau,u epewky. Como npe3 1985r. I'penm u Cuoen [9]
BLBEKIAT MOHATUETO HOPMA HA KO, MOMAraio IpU U3CJIEIBAHETO HA PAMAYCa HA
MOKpUTHE, U MyOJIUKYBAT €IUHCTBEHATA HOcera Tabiauia 3a M3BECTHUTE CTOWHOC-
i Ha t[n, k|—MuHMManHMA pagmyc Ha mokpuTue Ha [n, k| komose, mpu n < 64. OT
1985r. HacaMm ce oTaAesA rOJAAMO BHUMAaHUE Ha IMOKPUBAIIUTE KOIOBE, OTAeJIEHA UM
e nopu coberBena kaacupuranus (94B65) B 1980 Mathematics Subject Classification
(1990 Revision).

Hacroamara munmomua pabora e mocBeTeHa Ha BLIPOCHU, CBLP3aHU C PAIAYCA
Ha TOKPUTUE.

B nupBa rimaBa ca mameHu OCHOBHUTE CBEACHUS OT TEOPUATA HA KOAUPAHETO,
HeoOxomuMu 3a paboTaTa HU, U € HAmpaBeH 0030p HAa OCHOBHUTE KOHCTPYKIAU 34
noJiydaBaHe Ha ONTUMAJHU MOKpuBamu komose. Tabaunara 3a t[n, k] or [9] e ak-
TyaJu3upaHa ¢ BCUUKMA M3BECTHU HU MONOOpEHWsi, KaTO B mpoleca Ha pabora ca
MOJYYeH! U HOBU 3 MOJHU W 3 TOPHU T'PAHUIA.

B1B BTOpa riaBa ca pasriemaHM CaMoOOONLJIHATETHUTE KomoBe. [Ipes 1985r.
Koen u mp. [5] mocraBar Bvupoca mamu t[n, k] BuHArM ce mMOCTUTrA W OT CAMOIO-
noiaauTeaHn KomoBe. Ilpes 1988r. Ct. IloayueroB, Kp. Maumes u Ba. Tonues
OTTOBApAT OTPULATENHO, NOkKaspaliku, ue t[14,6] = 3 me ce moctura oT camomo-
OLJIHUTEJIHN KOMOBe. BLmpocthT B oOmusa ciaydait obade ocTaBa OTKPUT U HUE TO
uscaensame B Tasu raasa. Jlepurupame t°[n, k|- MuEMManen pammyc Ha TOKpU-
THe Ha CaMOMONLJIHUTENHU [n, k] Komose. OCHOBHUAT pe3ysiTAT € OMpeNeJTHEeTO



Ha TOuHWUTE cToiHOCTM Ha t°[n, k] npum k < 6 u Bcsarko n. Ilocrpossame m Tabauna
3a rpanunuTe Ha t°[n, k| npu n < 64.

B Tpera ruiasa e pasrienaHa 3amadyara 3a HAMUPaHe TErJIOBOTO pA3MpeneseHne
Ha JUAepUTe Ha ChLeeaHu kiaacoBe. QCBEH TEOPETUYHO 3HAUEHUE, TO UMa U BaKHO
IPAKTUYECKO MPUIIOKEHAE —aKO 'O 3HAEM, MOKEM M4 OIPEAEJIUM BEPOATHOCTTA 34
MOIyCKaHe Ha TPemKa NMpU AeKOIUpaHe MO MaKCUMAJHO mpapiomnomobume. Hamm-
paHeTO Ha TOBa paslpeleleHue ¢ TpynHa 3anada ([[,-mbaHa) u usdncieHnaTa mo
CTAHIAPTHO U3MOJ3BAHAA METO Ca HEBL3MOKHUA MOPU U NMPU KOMOBE C MAJKU Pa3-
MEPHOCTH. 3a KOJOBE C MOBTApAIIU Ce KOOpAMHATU Obave MOKa3BaMe TBLDICHU,
MO3BOJIABAINM HU A4 MOCTPOUM JOODLP alrOpUTLM.

Ki1Mm JUITJIOMHATa pa60Ta Ca MPUIJIOKEHN JIMCTUHI'YM Ha BCUYKM IIPOTrpaMM, 13-
IIOJI3BaHU B I'JITaBU BTOPpa W TpeTa. 3a um34umciaeHuATa 051Xa W3I0JI3BaHNA KOMIIIOTpHU

IBM PC 486DX u DEC 3100.

WN3zkazBam  uckpena  OisaromapHOCT  Ha  HAYYHUSA CU  PDLKOBOIUATEJ
nor. Kpacumup ManeB 3a mpemioskeHaTa WHTEpECHA TeMa ¥ 3a IMOMOINTa, KO-
To Mu Oe okazaHa. buiaromaps ® Ha BCUYKMA, KOUTO IO €IUH WUJIU APYT HAYUUH
IMOMOTHAXa 3a HAIMCBAHETO HA Ta3W AUILJIOMHA pabora.



I'maBa 1

JIuHeMHN KOooOBe U MMHUMAJIEH Paguyc Ha
IHOKPUTHUE

1.1 JluHeMHU KOIOBeE

Heka FJ' e n-MepHOTO BEKTOPHO IPOCTPAHCTBO HAJ KPAMHOTO MOJE C NBA €JIEMEH-
ta Fy. Jleouwen auneen ko0 ¢ GiaokoBa IbiukuHA 1 U pasmeproct k ([n, k] kon)
HapUYaMe BCAKO K-MEpPHO IOANPOCTPAHCTBO Ha Fy'.

Hera u,v € F. Pascmosnue na Xemune dist(u,v) mesxny u u v Hapudgame 6pos
KOOPAVHATHU HO3UINMU, B KOUTO U U ¥ ce pasmumuaBaT. Munumaino pazcmostue Ha
rkona C mapuuame d = min{dist(u,v)|u,v € C,u # v}. Tezno na Xemurne Ha BEKTOPA
u HApU4ame pas3CTOSHUETO OT U N0 HyJeBUs BEKTOp, T.e. wt(u) = dist(u,0). Toi
kato C e JUHEHHO moaIPOCTPAHCTBO HA Fi', TO MUHUMAJNHOTO Teryio Ha C' e paBHO
Ha MUHAMAJHOTO HEHYJEeBO Terso Ha BekTop oT C. Paduyc wa nokpumue Ha KOIa
C' mapumyame Haii-mauakoro usano yuciao R = R(C), rakoBa 4e chepure ¢ pasuyc R,
ONKICAHU OKOJIO KOJOBUTE AYMM, HOKPUBAT LSAJIOTO HPOCTPAHCTBO F'.

C [n,k,d]R me o3HauaBaMe NBOWYEH JUHEEH KOA C OJOKOBA NLIGKUAHA N, Pas-
MEepHOCT k, MUHUMAJHO pa3crosnue d u pamuyc Ha nokputue R. Ilsa roma C) u
Cy ca exsusanenmHu, aKO MOTAT Oa C€ MOJydaT €IUH OT APYT Upe3 IepMyTAI
Ha KOOPAMHATHUTE MO3UIUUA. 38 €KBUBAJEHTHU KomoBe n, k, d u R cuBuangar.

Heka C e [n,k| kon u Heka ai, ag, ..., a e 6asuc va C' KATO AUHEHHO TPOC-
TparcTtBo. Matpunata G = (ai,as,...,a;)!, kuaeto T o3HauaBa TpaHCIOHWpAHe,
ce Hapuuda nopaxcdau,a mampuya ua C'.

Konvr C+ ={u € F'|u-c=0,c € C}, kpgeTto u-v = Y ;' | U;v; € CKAIAPHOTO
OpOU3BEJeHNE Ha BEKTOPUTE U U v, ce Hapuya odyaaen (opmozonanen) va C. Ilo-
paxnamure MaTpunu 3a xoga Ch ce mapuuat nposepounu mampuuu 3a roma C.
Axro H e mposepouna matpuna 3a C, to Hel' =0, Vee Cu C = {c e Fy|Hc! = 0}.
Toit kato dim C' + dim C+ =n, o C* e [n,n — k] won.

Axo mopaskmamara marpuna G Ha koma C' e mpeobpasyBana BLB Buma G =
(Ix| A), kbmero I e emuanunara k X k marpuna, kassame, ge C' e 3ananeH B cuc-
memamunen eud. B Tozu cayuait umame H = (—AT | 1, _4).

4



1.2 Hopmaauau komose

Hera C e nBoudyeH MuHEEH KO C ILJKUHA 1, PA3MEPHOCT k 1 pa,zmyc Ha IMOKPUTHE
R, T.e. [n,k]R xon. Heka i e kos na e or n-te koopmuaatu. C C’O O3HAUABAME
MHOKECTBOTO OT KOIOBU IYMMU, 32 KOUTO i-Tara koopauHaTa e 0, a ¢ Cfi)—Tem/I,
3a kouto e 1. MoskeM ma cumrTame, e MHOKECTBOTO Cfi) HE € IIPa3HO, B TAKDLB
ciayuayll m C’éi), u C’fi) coabpEaT mo 2871 komoBm mymu [15]. 3a BCara aBOMYHA
N-TOPKa I, HEKa

folz) = dist(a:,C’O(i)) = mm) dist(z, c),
cEC

filz) = dist(z, ).

Torasa

N = max{fo(z) + fi(2)} (1.1)
ce Hapuda wopma Ha C no omuowerue Ha i-mama KoopouHama, a

N = min N@ (1.2)

ce Hapuyaa wopma Ha C. KoopauraTtauTte nmosunuu i, 3a kouro N = N, ce napuuar
npuemausu. KonnT ce Hapuya HOpMa.aeH, aKO

N <2R+1. (1.3)

Ako Bzemem Bcmukm ronosu aymu ot C, uuaro nmnpsa koopauHata e 0 (cuwm-
raiiku, ye ToBa He e neaus kox C') U OTCTpaHUM Ta3u KOOPAUHATA OT TE€3U KOAOBU
nymu, noaydasame [n — 1,k — 1,ds] exscen (shortened) xoo Cy (3a roitto ds > d).
[Iposepouna maTpumna 3a C, MOkeM na MOJYUMM, KATO MaXHeM II'LPBaTa KOJOHA
or mposepouna marpuna 3a C. Koen, Jlo6creiin u Cnoen [6] nasar ciemnHoTo
AOOCTAaTBbYHO YCJOBHE 3a HOPMAaJHOCT!

TBupaenue 1.1 Hexa Rs e paduycsm na noxkpumue na ckscenusd ko0 Cs, noayuen om
dsouunusg auneen k00 C. Axo R < R+ 1, mo C' e Hopmanen.

[pyru nocTraTbyHy yCIOBUA 3a HOPMAJIHOCT MOraT Ia OLIAT HAMEDEHU B pe-
muna cratuy, 3anouysBaiiku or I'penm u Cioen [9], KbaeTo e DOKa3aHO, Ye BCUYKA
[n, k] komose ¢ n < 8 wimu k < 2 ca mopmaaru. Te3u pesyiararu ca paslMIUPEHU B
Koen, Jlo6creitn u Crnoen [6] u Cuoen [20], a Haii-uoBuTe nonobpenus ca B Kunbu
u Cuoen [14], Hadvpru n fAusa [8] (ram umrupar flusa m Mercon [13]), u Ban
Bun [23]:

Teoupaenue 1.2 Jeouunusm auneen [n,k,d|R xod C e nopmanen, axo n < 14, uau
E <5, usud <5, usu R <2 [14], uaun =15, urun —k < 8 [13], uau d = 2R, uau
d=2R+1 [23].



1.3 Pammyc ma nmokputue. OcHoBHU rpanunu. KoH-
CTPYKIIMM HA HOBU KOJIIOBE

Hera C e mBoumuen [n, k| xon u x € F}'. x+C = {x +c|c € C} ce mapuua cs-
ceden waac Ha xKoma C. Ilo To3m Haumn mpocTpaHCTBOTO FJ ce pasbusa ma 2" F
HeIpecuYaly ce chLCemHN Kaaca, Bceku ¢ mo 28 emementa. Jludep na caceden xaac
HapudaMe BEeKTOP OT TO3U CLCEIEH KJaC ¢ MUHUMAJHO TErJo.

3a nBomuHU KOMOBe pamuycuT Ha nokputue R(C) ma roma C' e

R(C) = max{min{dist(z,c) |c € C} |z € F}'}. (1.4)

Koraro konnT C e jauHeeH, paanyCchLT Ha MOKPUTHE € PaBEeH Ha TErJoTO Ha Hali-
TeRKUA JTUIep Ha cbhbeeneH kaac. ConIo Taka, B CUJA € CIETHOTO TBLDIACHUE:

Teoupaeuue 1.3 [5]/ Axo H e nposepouna mampuya 3a xkoda C, mo R(C) e nai-man-
KOO UANO0 HUCAO, 30 KOEMO 8CEKU CUNIPOM € cyma Ha He noseve om R(C) xosonu
om H. (Ilox cundpom pazbupame Ipom3BOJIHA KOIOHA Han Fh ¢ mumkuna n — k).

Cera me nameM HAKOW TDAHUANU 3a PAIUyCa HA NOKPUTHE, B3eTU OT [5], HEOO-
XOOUMU B MO-HATATDLIIHATA HU paboTa.

Teopaenve 1.4 (I'paruna Ha cpepuunoro nokpurue) [5/ Axo C e [n, k] xod ¢
paduyc na noxpumue R, mo

R
n
on—k < E : 1.5
i\ (15)

Konur C' ce mapuua uwemen, ako Bcuuku BekTopu B C' ca ¢ yeTHO Termo. Ako
KOILT € Y4eTEeH, TO MOJOBUHATA HErOBU CLCENHU KJIACOBE MMAaT YETHO, a Apyrara
IIOJIOBVHA——HEYETHO TEIJIO. 3aTOBa € B CUJIa

Teopaenue 1.5 [5] Axo xodsm C e wemen, mo

2. (;D =2 2 (211 1) > 2 (1.6)

2i<R 2i+1<R

Teopaenue 1.6 [5] Yosancasanemo wa koda ¢ obwa nposepra no 4emmHocm Uil ¢
dobasaHe Ha HYaeBa KOOPOUHAMA YBEAUMABA PAUYCA Ha nokpumue ¢ edunuya. Ilpe-
MATBAHEMO HA P KOOPOUHAMU HAMAATEA PAOUYCA HA NOKPUMUE HAU-MHO20 C P.

Ha oszmauum ¢ Cp, kKonbT, moayuden or C 4pe3 mpemaxBaHe Ha I'LPBaTa KOOD-
muuata (C, ce Hapuua ckscen upesz npemarsane na koopounama (punctured) koo, n

neka R, = R(C),).



Jlema 1.1 3a paduyca na nokpumue Ha CKECENUT 4PE3 NPEeMATEane Ha KOOPOUHAmMa
k00 e 8 cuna R(C)—1< R, < R(C). Axo R, = R(C) u xodsm C e nopmanen, mo C,

couo € nopmaner (cmuza nowe eona om npuemaueume koopouramu na C' da ocmasa).

HoxrazaresctBo R(C)—1 < R, < R(C) cnensa menocpencrsero or Teupaenue 1.6.
Hera C' e HOpMaJIeH KO U MOCJIeqHATA My KOODAMHATA € IpueMiuBa. llpemaxsa-
Me mbpBaTa koopauHara. OT meduHunmara 3a HopMa e scHo, ge N(C,) < N(C).
Torasa N(Cp) < N(C) <2R(C)+1=2R,+ 1 u caenosareano C, e HOpMaJEH.

Hera C; u Cy ca cnorseTtHO [n1,ky1,d1]R1 u [ng, ke, ds] Ry komoBe ¢ mHopmu N m
N,. Kogor C =C1@®Cy = {(a,b)|a € C1,b € Cy} ce mapuua esnwmna dupexmna cyma
(nmm camo dupexmua cyma) Ha C; u Cy. B cuiua e

Teobpaenwe 1.7 Bsrnwnama oupexmua cyma C = C1®Cy e [ng+ng, ki+ko, min{dy, da}|
k00 ¢ paduyc na nokpumue R = Ry + Ry [5] u nopma N = min{N; + 2Ry, Ny + 2R, }.
Banwmnama dupexmma cyma na 084 HOPMAAHU K00G € HopMaara [9].

3a HOpMAaJIHA KOIOBE € BL3MO/KHO [a Ce CIeCTU eqHa KOOpIUHATA B JUPEKTHATA,
cyma. I'penm u Cuoen [9] BLBERIAT CKLCEHATA AUPEKTHA CyMa 110 CJIeIHUA HAUNH:
Hera C u Cy ca cvorsetHO [Ny, k1|Ry u [ng, ks Ry xomose ¢ mopmu Ny u No. Hera
nocienHaTa koopauHaTa Ha O 1 mLpBaTa kKoopauHaTta Ha Cy ca npuemansu. Cks-
cenama dupexmna cyma (amalgamated direct sum) C' = C1HCy e [ny+no—1,ky+ko—1]
KOILT, CLCTOAM Ce OT AYyMUTE (C1,C2,...,Cn4ny—1); KBIACTO (C1,Co,...,Cp) € AyMa
ot koma C1 1 (Cpyy Cpytls -5 Cnytng—1) € AyMa oT kopa Cy (1.e. komosere C) u Cy ce
3aCTLIBAT B €IHA KOODAWHATA).

Tebpnenue 1.8 [9]

1. Hopmama na ckscenama oupexmma cyma yoosaemeopsea N(C) < Ny+ Ny—1 u
3acmasneaw,ama ce Koopourama e npueMausa.

2. Axo C) u Cy ca nopmarru, mo paduycsm Ha noxpumue na C = C1HCy e naii-
mruozo R + Rs.

3. Axo C1 u Cy ca Hopmaaru u paduycsm wa nokpumue na C e Ry + Ry, mo C' cswo
€ HOPMANEN.

Axo Bzemem 3a Cy koxnT {000, 111} u npunoskum Teupaenne 1.8 (1. 3), momyua-
Bame caennoro: (B To3u ciayuail e AcHO, e pamMyCLT HA MOKPUTUE HA CKLCEHATA
muperTHa cyma e Ry + Ry).

Teopaeuue 1.9 [9/ Axo C' e wopmanen [n,k|R ®00, mo csuecmeysam Hopmaanu
[n+ 2i, k| R + i xodose 3a acaro i > 0.



1.4 MwuHNMAaJIEH paguyC Ha MOKPUTUE

Iepurupame dpysrmusara t[n, k| KaTo MUHUMAIHAA BBL3MOKEH PAANYC HA MOKPUTHE
HAa nBoudueH [n,k| kom, T.e.

tin, k| = mgn R(C), (1.7)
kbaeto C mpobArsa MHOKECTBOTO OT BCUYKHM [n, k| KomoBe.

Jlema 1.2 3a scaxo n u k csuecmeysam kodoge, Hecs0spHCAUU HYAEBA KOAOHA 6
nopaxciau,ama cu Mampuya, Koumo umam paduyc wa nokpumue R = t[n, k].

ITokazarenctBo CumectByBa none emun [n, k|R xon C, 3a koiito R = t[n,k]. Ia
nonycuem, e (' mma HyJieBa KOJIOHA B Mmopaskmamara cu mMarpuna. Heka C) e
[n—1,k]R; xoxn, nonyuen or C' upe3 maxane Ha Hyxesa koanona. Ot Tsupuenue 1.6
caensa, ye Ry = R — 1. Karo mobaBuM HeHyJIeBa KOJOHA KDLM IOpaskKIAIIaTa MaT-
puna uva Cp, momyuasame [n,k|Ry kom Cy ¢ Ry < Ry < Ry +1 = R. Tuit kato R
Oeme m3bpaH ma e Hall-MaJKMA BL3MOKEH pAmMyC Ha TMOKpUTHUE 3a [n, k| Komose,
0 Ry = R. Axo B HOBOmoJsyuenus kon (o mMa OIe HyJeBU KOJIOHU, 3aMEHAME U
TAX C HEHYJIeBU N0 cbinusa HaunH. OKOHUATETHO mosydasame [n, k| kox 6e3 HyeBu
KOJIOHU U C paanyC Ha mokputue t[n, k.

[To-mararbk, Kato mscaensame tn,k|, BUHArM me mpmemame, de KOJOBETE He
CLHLALPKRAT HYJIEBa KOJOHA.

Jlema 1.3
tin, k] <t[n+1,k|. (1.8)

IoxazatesictBo Hera C e [n+ 1,k|R xon ¢ R = t[n + 1,k]. Torasa C, e [n,k|R,
koq u R, < R (Jlema 1.1).
Hemo moBeue, ako C e HopmaJsier u R, = R, To (}, cBLINO € HOpMAJICH.

JIlema 1.4
tin, k] <tln—1,k—1]. (1.9)

IoxazarenctBo Hera C) e [n—1,k—1|Rronc R=tn—1,k—1]u Cy ={0,1}. Cy e
[1,1]0 ropmamnen kox. Torasa C = C1®Cy e [n, k| kon u cnopen Teupaerue 1.7 uma
panuyc Ha nmokputue R =tln — 1,k —1]. Toii karo tn, k| e Hali-MadKkusa BL3MOKEH
paamyc Ha mokputue Ha [n, k| kom, to tin, k| < R(C) n nemara e mokasaHna.

Ako C) e mopmanen, to C cvmo e sopmaiues (Tsupaenue 1.7).

Jlema 1.5 Axo t[n, k| ce docmuza om nopmanen %00, mo
tin+ 2,k <t[n,k] +1 (1.10)

u tln + 2, k] csuwo ce docmuza om nopmanen Koo.
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IokazaresicrBo Cunensa or TBnpmenue 1.9 npu ¢ = 1.

Tewpaerue 1.10 [5] Awo n > 28 — max{2*=2/2) kY mo [n,k]R wodoseme C ¢ R =
tln, k] u bes nysesu Koopouramu umam NOEMAPAULU CE KOAOHU 6 NOPANCOAULUMNE CU
MAMPUYY U

tn, k] > tln — 2, k] + 1. (1.11)

Kunbu u Cunoen mokassat B [14], ue npu ¢urcupano k u KOCTATLUHO T'OJISAMO
N MUHAMAJHUAAT PAIAyC HA MOKPUTUE Ce NOCTUTA W OT HOPMAaJHU KomoBe. Tora-
Ba (1.10) m (1.11) ca M3OLIAHEHU €IHOBPEMEHHO U MOJIydaBaMe, ue

tin+2,k] = t[n, k] + 1 (1.12)

3a OJOCTAaTbYHO I'OJIEMU 7N.

IIpu k <5 ca u3BeCTHU TOYHUTE CTOHHOCTU Ha t[n, kl:

tin,1] = g} zan>1, (1.13)

tn,2] = n; ! 3an > 2, (1.14)
- _ 2:

tn,3 = |2 > san >3, (1.15)
- _4:

tn,4 = |2 5 san£5  m 5,4 =1, (1.16)

tn,5] = ”;5 san£6  u 6,5 =L (1.17)

Tesu croitnocTu ca nokasanu or Koen u ap. [5] (3a k < 3) u or I'pem u Cioen [9]
(3a k=4,5). B [9] e u3kazano u OpeanoNokeHne, Y€ 3a BCAKO €CTECTBEHO YUCIIO
M CBLIIECTBYBAT YUCIA Ny U N (3aBUCEIM OT M), TAKABA Ye

_9gm
tn,2m] = {n 5 } 3a n > ny, (1.18)
_om
tin,2m+1] = {nT} 3a n > ng. (1.19)

1.5 Taobsuna 3a t[n, k] onpu n < 64

B kpas Ha Ta3u riasa Ie ganeM Tabianna 3a MAHAMAJHAA PAIUyC Ha IOKPUTHE,
o6o0bmaBama BCUYKM U3BECTHU O MOMEHTa CToiHOCTU Ha t[n, k| npu n < 64. Pe-
nosere k=1 mo 5 ca cmenmuaJiHA, TLI KATO 3a TAX € U3BECTHA TOYHATA CTOMHOCT



Ha t[n, k] 3a Bcako n. 3a k > 6, HeMapKMpaHUTE MOJHU TPAHUINM CE JABAT OT T'pa-
HUIaTa Ha chepuaroro nokpurue (1.5). OcraHanuTe KOJHU MPAHULIN CA IIOJIYYCHU
cvborBeTHO B: p—[2], ¢—[26], r—[9], s—[4], t—[19], u—[11], v—[12], w—[22], x—[10],
y—[24], z—[25]. Orneuaranure ¢ ynebesen mpudr nonuu rpanunm (¢[61,6] > 23,
t[63,6] > 24 u t[64,6] > 24) He ca ce mOABABAIM B JUTEpaTypara IO-paHo. Te
caensat ot TBnpaerue 1.10 opu k = 6.

Bcuuku ropuu rpanunu npu k > 6 ca mosydveHu ¢ SBHU KOHCTpykKIuu. Heot-
OensizannTe ¢ OyKBa CTOMHOCTH Ce MOJIYyYaBaT OT HAKOE OT HepaBeHcTBarTa (1.8),
(1.9) unm (1.10). ITocaenHOTO HEPABEHCTBO MOKE Ia CE U3IOJ3BA, ThA KATO BCUY-
KU KOZIOBE, BKJIIOUEHNU B Tabiumara, ca HOPMAJIHU (€BEHTYAJIHO C M3KJIIOYCHUE HA
[18,9]3 u [38,26]3, Te He ca M3MON3BAHM B KOHCTPYKIUM, U3NCKBAINM HOPMAJIHUA KO-
IoBe).

MaprupaHuTe TOPHEA IPAHUIN OTTOBAPAT HA U3KJIIOUYNTENHO 100pu konose. O3-
HAUEHN Ca CaMO CTOMHOCTM, KOUTO He MOraTr ga ObIaT HOJIyYeHW OT HAKOE OT
npasuaara (1.8), (1.9) nam (1.10). Tosa ca cuaenHuTe KOmose:

a: [lonyuenn upe3 ckbCeHa OUPEKTHA CyMa Ha HOPMAaJIHU KOJOBE IO (GOpMyJiaTa

[n1 +ng— 1,k + ko — 1]R1 + Ry = [nl, kl]RldB[ng, ]{?Q]RQ : (120)
13,72 = [7,4]16[7, 4]1,
25,96 = [7,4]16 [19 6]5,
20, 15]4 — [7, 4]165[23, 12]3,
135, 18]5 = [7,4]16[29, 154,
(36, 17]6 = [23, 12]3[14, 6]3
[37,14]8 = [7,4]16[31, 11]7,
[37,22]4 = [23, 12]36[15, 11]1,
[41,17)8 = [23,12]36[19, 6]5,
[41,21]6 = [7, 4]16(35, 18]5,
[41,23]5 = [23, 12]38[19, 12]2,
[42,20]7 = (23, 12]36[20, 9]4,
(44, 16]10 — [31, 11]76[14, 6]3,
[45,23]6 = [23,12]36[23,12]3,
[47,20]9 = [23, 12]36[25, 9]6,
[48,29]5 = [26,18]265[23,12]3, (moBa rpanuma)
49, 16]12 — [31, 11]76[19, 6]5,
(50, 19]11 = [31, 11]76[20, 9)4,
[51,26]7 = [7,4]1[45, 236,
[53,22]10 = [31, 11]76:[23, 12]3,
(55, 1913 = [31, 11]76(25, 916,
[55,42]3 = [41,32]26[15,11]1, (moBa rpanuma)
[57,29]8 = [35, 18]56[23, 12]3,
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58,28]9 = [45, 23]6[14, 63,
59,25]11 = [7,4]16[53,22]11,
59,33]7 = [37, 22]4[23, 12]3,
61,2114 = [31,11]76(31, 11]7,

[
[
[
[
[62, 39]
[
(6
[63
[

6 = [48,29]56([15,11]1, (moBa rpanuma)
63, 28]11 = [41,17]86[23, 12]3,
3,32]9 = [41,21]66[23, 12]3,
, 3418 = [41,23]53(23,12]3
64,31]10 = [51,26]75([14, 6]3.

: [58,48]2 ko1, KOHCTPpYUpan ot Dpyamnmu, [laec u Yuncwu B [2]. Tosu kox e
HOPMAJIEH.

: Tpu vopmanuu konxa, nonydesn ot lapvpru u dusa B [8]:

e (2! = [49,33]4 rom, monyuen upes CKLCABAHE ABA MLTU HA IMUKJINIHUA
kon C°' ¢ mumxuaa 51 u kopenu 1 u 5;

CGO [59,39]5 Ko, MOMyUYeH Upe3 U3KIUBAHE HA KOOPIAWHATA OT UK~
auuaus kox C%° ¢ nmummxura 60 u roperu 0, 0, 0, 1, 1, 1, 1 u 5;

o (% =[63,49|3 murnmuen xox ¢ pbmranHa 63 1 Kopern 1, 5 u 21.

Hamepenure or rommornp [18,9]3, [26,18]2, [38,26]3 un [41,32]2 komose. Bamn
Jlurr ru cnmomenasa B [21] u orGesnssBa, e ca mUTUpaHU B [3] KATO YacTHA
ropecnougennusa mexay . Amaor u P.Kubaep. Or Tsnpmenue 1.2 cuensa,
ue ronosere (26, 18]2 u [41,32]2 ca mopmanau. He HU e u3BecTHO masau npyrute
IBa KOJa Ca HOPMAJHU, 32TOBA T€ HE Ca U3NO0JA3BaHU B KOHCTpYykuuaTa (1.10).

[31,11,11]7 BCH xkonbT u [14,6]3 1 [19, 6]5 konosere, nocouernu ot I'penm u Ciro-
er B [9]. Te3u KomOBe Ca HOPMAJHU.

: [23,12]3 komvT HA Toneit u ckncenuar [19,12]2 kon va [Noselt, mosyvuer orT nLp-

BUsI Upe3 M3KIIOUBAHE HA IPOU3BOJHM YETUpU KoOopaumHatu. Te3u Komose
CbIo ca HopMaJHu [9].

: [27=1,2" — 1 — r|1 xomose wa Xemunr. U Te3m KomoBe ca HOpMAaJHMU.
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TABJINIA 1 (IIpoabikenue)

rabauna 3a tn, k|. gacT 3

k\n 32 33 34 35 36 37 38 39 40 41 42

1 16 16 17 17 18 18 19 19 20 20 21

2 15 16 16 17 17 18 18 19 19 20 20

3 15 15 16 16 17 17 18 18 19 19 20

4 14 14 15 15 16 16 17 17 18 18 19

5 13 14 14 15 15 16 16 17 17 18 18

6 10-12 wll-12 11-13 11-13 12-14 12-14 v13-15 13-15 13-16 14-16 14-17

7 9-11 10-12 10-12 y11-13 11-13 11-14 12-14 12-15 y13-15 13-16 z14-16

8 9-11 9-11 yl0-12 10-12 10-13 11-13 11-14 z12-14 12-15 12-15 y13-16

9 8-10 x9-10 9-11 9-11 yl0-12 10-12 10-13 11-13 11-14 yl12-14 12-15
10 w8—9 8-10 8-10 9-11 9-11 9-12 10-12 10-13 y11-13 11-14 11-14
11 7-8 7-8 8-9 8-9 z9-10 9-10 9-11 ylo0-11 10-12 10-12 11-13
12 xT7 7-8 7-8 y8-9 89 8-10 9-10 9-11 9-11 10-12 10-12
13 6-7 6-7 7-8 7-8 7-9 89 8-10 z9-10 9-11 9-11 yl0-12
14 6-7 6-7 6-7 7-8 7-8 7-8 8-9 8-9 8-10 9-10 9-11
15 5-6 x6 6-7 6-7 y7-8 7-8 7-8 7-9 8-9 8-10 8-10
16 5 5—-6 5—-6 6-7 6-7 6-8 7-8 7-8 7-9 8-9 8-10
17 4-5 5 5—-6 5-6 6 6-7 6-7 7-8 7-8 T-8a 8-9
18 4 4-5 5 5 5-6 6 6-7 6-7 u7-8 7-8 7-8
19 4 4 4-5 5 5 5-6 5-6 6-7 6-7 6-8 7-8
20 3-4 4 4 4-5 ¥y5 5 5-6 5-6 6-7 6-7 6-Ta
21 3 3-4 4 4 4-5 4-5 5 5-6 5-6 6a 6-7
22 3 3 3-4 4 4 4 4-5 5 5-6 5-6 6
23 p3 3 3 3-4 4 4 4 4-5 5 5a 5-6
24 2 2-3 3 3 3-4 y4 4 4 4-5 5 5
25 2 2 2-3 3 3 3-4 3-4 4 4 4-5 5
26 2 2 2 2-3 3 3 3d 3-4 4 4 4-5
27 1 2 2 2 2-3 3 3 3 3—4 4 4
28 1 1 2 2 2 2-3 3 3 3 3—4 4
29 1 1 1 2 2 2 2-3 3 3 3 3-4
30 1 1 1 1 2 2 2 2-3 3 3 3
31 1 1 1 1 1 2 2 2 2-3 3 3
32 0 1 1 1 1 1 2 2 2 2d 3
33 0 1 1 1 1 1 2 2 2 2
34 0 1 1 1 1 1 2 2 2
35 0 1 1 1 1 1 2 2
36 0 1 1 1 1 1 2
37 0 1 1 1 1 1
38 0 1 1 1 1
39 0 1 1 1
40 0 1 1
41 0 1
42 0
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TABJINIA 1 (IIpoabikenue)

rabauna 3a tn, k|. gacT 4

k\n 43 44 45 46 47 48 49 50 51 52 53

1 21 22 22 23 23 24 24 25 25 26 26

2 21 21 22 22 23 23 24 24 25 25 26

3 20 21 21 22 22 23 23 24 24 25 25
4 19 20 20 21 21 22 22 23 23 24 24

5 19 19 20 20 21 21 22 22 23 23 24

6 14-17 15-18 15-18 16-19 16-19 17-20 17-20 y18-21 18-21 z19-22 19-22

7 14-17 14-17 y15-18 15-18 v16-19 16-19 16—20 17-20 17-21 17-21 18-22

8 13-16 y14-17 14-17 14-18 y15-18 15-19 y16-19 16—20 16—20 17-21 17-21

9 12-15 13-16 13-16 y14-17 14-17 14-18 15-18 15-19 y16-19 16-20 16-20
10 12-15 12-15 12-16 13-16 13-17 y14-17 14-18 14-18 15-19 15-19 y16-20
11 11-13 11-14 12-14 12-15 y13-15 13-16 13-16 14-17 14-17 y15-18 15-18
12 10-13 11-13 11-14 wul2-14 12-15 12-15 13-16 13-16 13-17 14-17 14-18
13 10-12 10-13 y11-13 11-14 11-14 12-15 12-15 y13-16 13-16 13-17 y14-17
14 9-11 10-12 10-12 10-13 11-13 11-14 yl12-14 12-15 12-15 y13-16 13-16
15 8-11 9-11 yl1l0-12 10-12 10-13 y11-13 11-14 11-14 12-15 12-15 12-16
16 8-10 9-10a 9-11 9-11 10-12 10-12 10-12a 11-13 11-13 z12-14 12-14
17 8-9 8-10 y9-10 9-11 9-11 10-12 10-12 10-12 11-13 11-13 11-14
18 7-9 8-9 8-10 8-10 9-11 9-11 9-12 10-12 10-12 10-13 11-13
19 7-8 7-9 8-9 8-10 8-10 9-11 9-11 9-11la 10-12 10-12 10-13
20 7-8 7-8 7-9 8-9 8-9a 8-10 y9-10 9-11 9-11 yl0-12 10-12
21 6-7 7-8 7-8 7-9 z8-9 8-9 8-10 8-10 9-11 9-11 9-12
22 6-7 6-7 6-8 7-8 7-9 7-9 8-9 8-10 8-10 9-10 9-10a
23 y6 6 6 6-7 7 -8 7-8 8-9 8-9 8-10 9-10
24 5-6 5-6 6 6 6-7 7 7-8 7-8 y8-9 8-9 8-10
25 5 5-6 5-6 6 6 6-7 7 7-8 7-8 7-9 8-9
26 4-5 5 5-6 5—6 6 6 6-7 y7 7 7-8 7-8
27 4-5 4-5 5 5—-6 56 6 6 6-7 6-7 7 7-8
28 4 4-5 4-5 5 56 5—6 y6 6 6-7 6-7 7
29 4 4 4-5 4-5 5 5a 5—6 5—6 6 6-7 6-7
30 3-4 4 4 4-5 4-5 5 5 5—6 5-6 6 6-7
31 3 3-4 4 4 4-5 4-5 5 5 5-6 5—6 6
32 3 3 3-4 4 4 4-5 4-5 5 5 5-6 5—6
33 3 3 3 3-4 3-4 4 4c 4-5 4-5 5 5-6
34 2 3 3 3 3-4 3-4 4 4 4-5 4-5 5
35 2 2 p3 3 3 3-4 3-4 4 4 4-5 4-5
36 2 2 2 u3 3 3 3-4 3-4 4 4 4-5
37 2 2 2 2 2-3 3 3 3-4 3-4 4 4
38 1 2 2 2 2 2-3 3 3 3-4 3-4 4
39 1 1 2 2 2 2 2-3 3 3 3-4 3-4
40 1 1 1 2 2 2 2 2-3 3 3 3-4
41 1 1 1 1 2 2 2 2 2-3 3 3
42 1 1 1 1 1 2 2 2 2 2-3 3
43 0 1 1 1 1 1 2 2 2 2 2-3
44 0 1 1 1 1 1 2 2 2 2
45 0 1 1 1 1 1 2 2 2
46 0 1 1 1 1 1 2 2
47 0 1 1 1 1 1 2
48 0 1 1 1 1 1
49 0 1 1 1 1
50 0 1 1 1
51 0 1 1
52 0 1
53 0
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TABJINIA 1 (IIpoabikenue)

rabauna 3a tn, k|. gacT b

k\n 54 55 56 57 58 59 60 61 62 63 64

1 27 27 28 28 29 29 30 30 31 31 32

2 26 27 27 28 28 29 29 30 30 31 31

3 26 26 27 27 28 28 29 29 30 30 31
4 25 25 26 26 27 27 28 28 29 29 30

5 24 25 25 26 26 27 27 28 28 29 29

6 19-23 20-23 20-24 y21-24 21-25 z22-25 22-26 23-26 23-27 24-27 24-28

7 18-22 19-23 19-23 19-24 20-24 z21-25 21-25 21-26 22-26 22-27 22-27

8 |yl18-22 18-22 18-23 19-23 19-24 v20-24 20-25 20-25 21-26 21-26 21-27

9 17-21 17-21 y18-22 18-22 18-23 19-23 19-24 y20-24 20-25 20-25 21-26
10 1620 16—21 17-21 17-22 y18-22 18-23 18-23 19-24 19-24 y20-25 20-25
11 15-19 y16-19 16—20 16—20 17-21 17-21 y18-22 18-22 18-23 19-23 19-24
12 [y15-18 15-19 15-19 16—20 16—20 y17-21 17-21 17-22 y18-22 18-23 18-23
13 14-18 14-18 15-19 15-19 15-20 16—20 16—21 y17-21 17-22 17-22 18-23
14 13-17 14-17 14-18 14-18 15-19 15-19 y16-20 16—20 16—21 17-21 17-22
15 13-16 13-17 yl14-17 14-18 14-18 y15-19 15-19 15-20 16—20 16—21 16—21
16 12-15 y13-15 13-16 13-16 14-17 14-17 14-18 15-18 15-19 z16-19 16—-20
17 12-14 12-15 12-15 13-16 13-16 13-17 14-17 14-18 y15-18 15-19 15-19
18 11-14 z12-14 12-15 12-15 y13-16 13-16 13-17 y14-17 14-18 14-18 15-19
19 11-13 11-13a 11-14 12-14 12-15 12-15 13-16 13-16 13-17 14-17 14-18
20 10-13 y11-13 11-13 11-14 11-14 12-15 12-15 y13-16 13-16 13-17 14-17
21 10-12 10-13 10-13 11-13 11-14 11-14 12-14 12-14a 12-15 13-15 13-16
22 9-11 10-11 10-12 10-12 11-13 11-13 11-14 12-14 12-14 12-15 13-15
23 9-10 9-11 z10-11 10-12 10-12 z11-13 11-13 11-14 z12-14 12-14 12-15
24 z9-10 9-10 9-11 9-11 10-12 10-12 10-13 11-13 11-14 11-14 12-14
25 8-10 810 9-10 9-11 9-11 10-11a 10-12 10-12 11-13 11-13 11-14
26 8-9 8-9 8-10 9-10 9-11 9-11 yl0-11 10-12 10-12 z11-13 11-13
27 7-8 8-9 8-9 8-10 y9-10 9-11 9-11 9-11 10-12 10-12 10-13
28 7-8 7-8 y8-9 8-9 8-9a 8-10 9-10 9-11 9-11 10-11la 10-12
29 7 7-8 7-8 7-8 8-9 8-9 8-10 9-10 9-11 9-11 10-11
30 6-7 7 7-8 7-8 7-8 8-9 89 8-10 9-10 9-11 9-11
31 6-7 6-7 y7 7-8 7-8 7-8 89 89 8-10 y9-10 9-10a
32 6 6-7 6-7 6-7 7-8 7-8 7-8 89 8-9 8-9a 8-10
33 5—-6 6 6-7 6-7 6-7 Ta 7-8 7-8 u8-9 8-9 8-9
34 5—-6 5-6 y6 6-7 6-7 6-7 7 7-8 7-8 T-8a 8-9
35 5 5-6 5-6 5-6 6-7 6-7 6-7 7 7-8 7-8 7-8
36 4-5 5 5-6 5-6 5-6 6-7 6-7 6-7 6-7 708 7-8
37 4-5 4-5 5 5-6 5-6 5-6 6-7 6-7 6-7 6-7 7-8
38 4 4-5 4-5 5 5-6 5-6 5-6 6-7 6-7 6-7 6-7
39 4 4 4-5 4-5 5 5c 5-6 5-6 6a 6-7 6-7
40 3-4 4 4 4-5 4-5 5 5 5-6 5-6 6 6-7
41 3-4 3-4 4 4 4-5 4-5 5 5 5-6 5-6 6
42 3 3a 3-4 4 4 4-5 4-5 4-5 5 5-6 5—6
43 3 3 3 3-4 4 4 4-5 4-5 4-5 5 5-6
44 2-3 3 3 3 3-4 3-4 4 4-5 4-5 4-5 5
45 2 2-3 3 3 3 3-4 3-4 4 4-5 4-5 4-5
46 2 2 2-3 3 3 3 3-4 3-4 4 4-5 4-5
47 2 2 2 2-3 3 3 3 3—4 3—4 4 4-5
48 2 2 2 2 2b 3 3 3 3—4 3—4 4
49 1 2 2 2 2 2 3 3 3 3c 3-4
50 1 1 2 2 2 2 2 3 3 3 3
51 1 1 1 2 2 2 2 2 3 3 3
52 1 1 1 1 2 2 2 2 2 3 3
53 1 1 1 1 1 2 2 2 2 2 2-3
54 0 1 1 1 1 1 2 2 2 2 2
55 0 1 1 1 1 1 2 2 2 2
56 0 1 1 1 1 1 2 2 2
57 0 1 1 1 1 1 1h 2
58 0 1 1 1 1 1 1
59 0 1 1 1 1 1
60 0 1 1 1 1
61 0 1 1 1
62 0 1 1
63 0 1
64 0
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I'imaBa 2

MwuHaMAaJIeH panguyc HAa HOKPUTHE HA
CaMO IOII'bJIHUTEJIHN KOJIIOBE

2.1 CaMononbJHUTEJHM JUHEUHU KOIOBe

IlponunusaTr subaeen kox C' ce HApUYaA CaMOOONFAHUMENEH, AKO CLILPKA €IAHUYI-
aus Bexkrop (1,1,...,1). B To3u; cayuaii 3a Bcaka qgyma oT kozxa ¢ € C'; IBOMYHOTO U
NONbLJIHEeHNE ¢ cbino npuHaniexu Ha C. ToBa paBHOMEpHO pasmpenejeHrne Ha KO-
[OBUTE AYMHU B IPOCTPaHCTBOTO FJ' naBa ocHoBanue Ha Koer u np. [5] na mocrassar
BLIOPOCA NAJM MUHUMAJTHUAT PAIUYC Ha TOKpuTue t[n, k| BuHarm ce moctura m oT
camononniaauTeann konose. IIpes 1988r. Cr. Honyuerkos, Kp. Maunes u Bu. Ton-
uyeB [7] OTroBapAT OTPUIATENHO HA TO3U BLIPOC—TE IOKA3BAT, Y€ PAIUYCDLT HA
HOKpUTHE Ha camomombianurenrute [14, 6] kogose e none 4, Buupern ue t[14,6] = 3.
OcTaBa OTEpPUT BLOPOCTLT KoTa t[n, k| ce mocTura oT caMoIONLIHUTEIHU KOIOBE.

B Tasu raaBa mosyvaBame TOYHUTE CTOMHOCTU 3a MUHUMAJHUSI PAIAYC HA MTOK-
puTHE 3a CAMOIONLJIHATEIHNA KONOBe ¢ padMepHocT k < 6 1 mocTposiBame Tabaumna
CHC CTOMHOCTUTE Ha TO3u panuyc npu n < 64.

2.2 OCHOBHU TpPaHMIM 332 MWHMMAJIHUSA PaauyC HA
HOKPUTHWE HA CAMOIOII'LJIHUTEJHU KOIOBE

Ia osmaunm c t°[n, k| Hali-MaJIKUsa BL3MOMKEH paauyC HA CAMOIOINLJIHUTENEH [n, k|
KO, T.e€.

t°[n, k] = mcin R(C), (2.1)
EBaeto C' mpobArBa MHOKECTBOTO OT BCUYKU CAMOIONLJIHUTESHU [N, k] KOmOBE.

Jlema 2.1
t°[n, k] > tn, k. (2.2)
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JorkazaTescTso CaMOIOILIHUTECIHATE KOLOBE Ca IOAMHOKECCTBO HA BCUYKU IBO-
MUHU JuHEHN konoBe. TBbpaenuero ciensa ot mepuuummure (1.7) u (2.1).

Ot (2.2) caenBa, ue BCcUYKM HOJNHU TpaHunm or ['masa 1 BaskaT u 3a camomo-
M'LJIHUTETHA KOIOBE.

M3knouBaHeTO Ha KOOPAMHATA OT CaMOIOI'LJIHUTENEH KOX HU JaBa CAMOIO-
II'LJHUTEJNEH KOO, KaAaKTO U KOOOBETE, IMOJNIYUYECHU YpE3 BDLHIMHA ANPEKTHA CyMa NN
CK'bLCEHa AUPEKTHa CyMa OT CaMOAOII'LJHMUTEJIHM KOOOBE Ca OTHOBO CaMOOOII'LJIHU-
treanu. Taka mepaBenctBarta (1.8), (1.9) m (1.10) HE maBaT

t’[n, k] < t’In+1,k], (2.3)
t’n, k] < t°[n—1,k—1], (2.4)
t’ln+ 2,k < t’[n, k] + 1. (2.5)

Teopema 2.1 Ja k <5 u ecakon e 8 cuna
t*In, k] = t|n, k. (2.6)

IoxkazarenctBo Heka T, e [n,1] komnt {000...0,111...1}. Ouesuguo T, e camo-

n n
MONLJIHUTENICH 1 HopMaJieH (Tbi kato k = 1, Bk Teupaenue 1.2).

MuHrMaIHAAT paryc Ha HOKpuTHe t[n,k] ce mocTura OT CilemHHUTE CaMOLO-
I'LJIHUTENIHN KonoBe [9]:

k=1:1T,;

k=2:T, 1 ®T;

Tn—2 ® Tl ® Tl;

k=3:
k=4:3an=5—1T,®T, &1, ®&Ti, a3an > 5 npurarame TBuprenue 1.9 KnLM
T30T) &1 & T upu yetno n umu kbM [7,4]1 koma Ha XeMUHT IpU HEYETHO

n;

k =5 : Boumua mupekraa cyma Ha 17 u ontumaden [n — 1,4] kox.

Teopema 2.1 Hm maBa TounmTe cTOoWHOCTHU Ha t°[n, k] 3a k < 5:

t’ln,1] = g} zan>1, (2.7)
n—1

t°[n,2] = r 5 } 3an > 2, (2.8)
-2

t°[n,3] = n i } 3an >3, (2.9)
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n—4
2
n—>5

t°[n,4] = [ } san£5 m 5,4 =1, (2.10)

t°[n,5] = { } sant6 m 6,5 =1 (2.11)

Jlema 2.2 Axo deouunusm auneen [n,k|R xo0 C csdspoca dse ednareu koaonu, mo

R > t[n—2,k] + 1. 3a camodonsanumenen ko0 C' ¢ nosmapswu ce KOA0HU € &8 cua
R>t°[n—2,k| + 1.

IokazarencTtBo Axko C coabpska HyseBa kojoHa (B To3u cayuait C He e camo-
MONLJIHUTENEH), T0 cnopen Tevpmenue 1.6, R > tn— 1,k]+1>tn—2,k|+1. B
IpPOTUBEH CJIydall Mo:keM na uzbepeMm MOopaskIalla MATPULNA BLB BUIA

11
0 0
o G

0 0

Marpunara G’ nopaxna [n—2,k'| kox C' (k' < k). Aro C e camononviuaurener, C’
¢BLIo e camononbiaauTesneH. CLmecTByBa BEKTOD U € FQ"_Q, rakLs ue dist(u',x) >
tin — 2,k'] 3a Bearo x € C'. Hera u = (10Ju’). Torasa dist(u,y) > 1+ t[n — 2, ¥/]
3a Bearo y € C, r.e. R > 1+4tn—2,k']. Ot mepasencrsara (1.8) n (1.9) nmame
tin, k| < t[n,k—1], orkbarero t{n—2,k'] > t{n—2,k]. Oronuarenno R > t[n—2,k|+1.

Axo C e camomomniaHUTeNeH, BMECTO t[n, k| pasraexgame t°[n, k.

Jlema 2.3 Axon > 271 mo camodonsanumenrnume [n,k]R xodogeme C umam noe-
MAPAULU CE KOAOHU 8 NOPANCOGULUME CU MAMPULY U

t°[n, k] > t°[n — 2, k] + 1. (2.12)

IokazaresictBo Ila uzbepem nmopasknama marpuna G B cucreMaTuder Bua. EnuH-
CTBEHMAT HAUMH 14 MOJydYnM eauHudHus BekTop (111...1) karo numelina kKomGu-
Hanusa Ha penose Ha (G e ma cubepem Bcmukmre k pena. CrenoBaTelHO BCHUYKHU
crba60Be Ha G TpAOBa na uMaT HeueTHO Teryio. BpoAT Ha pa3IMYHUTE BEKTOPU
wan Fy ¢ numawma k w mederno Terdo e 287! rtaka uwe ako G mma TmoBeue KOJOHH,
IIOHe [Be Ile Ca e€NIHAKBU. B TakbLB ciydail TBbLpAeHHeTO ciaensa oT Jlema 2.2.

JIema 2.4 Paduycsm wa noxpumue na ecexu camodonsanumenen [n, k, 1] xod C' e none
t*ln—1,k—1].
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IlokazaresicrBo Moskem ma mzbepem mopazknama marpuia 3a C' BLB BUIA

[ 100 --- 0
0
G=10 G

_O -

kbaeto G mopasma [n—1,k—1,d > 1] kox C;. Heka u € Fy' ! e BekTOp, 3a KOHTO

dist(u, z) > t°[n — 1,k — 1] 3a Beako x € C. Torasa dist((0u),y) > t°[n — 1,k — 1] 3a
Beako y € C, orevaero R(C) > t°[n— 1,k — 1].

JIema 2.5 Paduycsm na noxpumue na ecexu camodonsanumenen [n, k, 2] xod C' e none
t*ln—1,k—1].

JlokazaresictBo B To3u ciayuailli moskeM na m3bepeM mopaskmama marpuna 3a C
BLB BUIA

[ 110 --- 0]
0

0

0

G

knaeTo Gy mopasmna [n— 1,k —1,d > 2] kox Cy. Hera otroBo u € Fj ! e Bexrop,
3a woiiro dist(u,x) > t*n — 1,k — 1] 3a Bearo x € Cy. Ila 03HAUMM C ¥ WLPBUA pen
na marpunara G. Torasa

C = (0|C2) U (v + (0]Cy)),

kbaero (0|Cy) = {(0|z) : z € Co}. Axo ¢ € (0|Cy), To dist((0fu),c) > t°[n — 1,k — 1].
Axro 1k ¢ € (v+ (0[Cy)), To ¢ = v + (0|w) 3a maAKOE W € Cy U

dist(c, (0|u)) wt(v + (0Jw) + (0|u))
= wit(v) + wit((0]w) + (0fu)) — 2wt(v * ((0]w) + (0]u)))

> t'In—1,k—1].

Cnemosareano R(C) > t*[n — 1,k — 1].

2.3 CamMomonbnLJHUTEJSHN KOJOBE C PA3MEPHOCT IIECT

Ilpu n=6,...,13 u n = 15 paguycure HA TOKPUTHE HA CAMOAONLIHATETHUTE |1, 6]
KOZIOBE, KOHCTPYUPAHU 110 IpaBuiaoTo (2.4), ¢LBOAZAT C U3BECTHUTE IOJHU T'pa-
uuru ot Tabauna 1. IpyruTe OLILKWHA, 33 KOUTO € M3BECTHA TOUYHATA CTOWHOCT
Ha t°[n, 6], ca:
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n=14: [14,6]3 xonbT, BRMIOUeH B Tabmuna 1, me e camonontaraurenen. Ct. Ilo-
nyuekoB, Kp. Manes u Ba. Tonues [7] nokassar, ue t°[14,6] = 4.

n =19 : Brmouenusar B Tabnuna 1 [19,6]5 koq e camononbiHUTENEH (BU/K IOPasK-
namara My marpuna B [9]), Taka ue t°[19,6] = 5.

n = 18,21,23 : Komosere, Brimtouenu B Tabauma 1, ce momyuasar ot [19,6]5 mo npa-
Buio (2.3) uam (2.5) 1 ca caMoIOI'LIHUTEHNA.

3a BCUYKMA OCTAHAJU NLJLKAHA 7 MOJHUTE W TOPHUTE TPAHUIM 33 ts[n,6] HE
CLBIIAOAT.

2.3.1 Meron Ha TbLpPCEHE

MeToqLT HU HA TLPCEHe Ha CAMOIONLJIHUTENHA [N, 6] Komose ¢ MaILK pagnyc Ha
nokpurtre e nmonoben Ha uanmoasBaHusa B [7]. ToLi KATO eKBUBAJIEHTHUTE KOIOBE
MMAT €IHAKLB paalyC Ha IMOKpUTHE, 0e3 OorpaHMYeHusa MOKeM [Oa pa3MecTBaMe
penoBeTe U CTLIAOOBETE B MOPasKIAIIATE MaTPUIMN.

Pasraesxname camononviaautenes [n,6,d) kong C. Aro C uMa MUHUMAIHO pas3-
crosiame d < 2, to or Teupmenus 2.4 u 2.5 umame R(C) > t°[n — 1,k — 1], raka
Ye TAKDLB KOJ HE MOKe Ia MOA0OpU Bedye M3BECTHUTE NOPHU TPAHUIM, MOJYyUYEeHU
upes npasuaoro (2.4). Como Ttaka, TBupaenue 2.2 HU MO3BOJNABA Ha Pa3TIEK-
JaMe caMO KOJOBE C HEIMOBTAPAIIU Ce KOJOHW. J3aroBa cumrame, ye d > 3 u C
HAMa MOBTApAMMU ce KosoHu. Heka mopasknamara marpuna Ha C e 3anucaHa B
cucTeMaTUYeH BU/I,

G = [IN]. (2.13)

Toit kato emuamyrusaT sexrop (1,1,...,1) npunanne:xu va C, Toil Tpsabsa na ce
[OJIydaBa KaTo cyMa Ha BcuukuTe penose Ha (. CienoBaTesiHO Terjara Ha BCUUYKUA
kosoHu B G TpsibBa ma ca HedeTHWU, T.e. 3 uau 5 (kKoJaoHa ¢ Teryuo 1 6u cnLBHAmaIa
¢ HAKOs OT KojioHUTEe Ha [g).

Moskem ma cumrame, ye mLpBusa pex Ha G uma terso d. Torasa G uma BuIa

d—1 n—d—>5
G- 11---100---0 ’ (2.14)
Ig
M

knaeto M e 5 x (n — 6) marpuna, uynuto nupsu d — 1 ¢Tnaba uMaT 4EeTHO Tersio
(2 unm 4), a nocaneguure n —d — 5 crLaba—uedeTHo Terao (3 mawm 5).
Paznmuunure BL3MOKHEN cTLabOOBe Hanm Fy ¢ nnLiukuHa b u Teryo 2 ca 10, ¢ Terao
3—10, ¢ Terno 4—>5 u ¢ tersmo H—1. ToHit KaTO HU MHTEpECYBAT CaMO KJIACOBETE
E€KBUBAJICHTHU KOJOBE, MOIPEKIAHETO HAa CTLIOOBeTe e Oe3 3nauenue. bes or-
paHWYEHUE MOKEM Ia pa3MecTBaMe M peIOoBeTe Ha MOpaskJallaTa MaTpuina (cier
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TOBa C pa3MeCTBaHE CaMO HA ILPBUTE IMIECT CTLJI0OA OTHOBO IIE s MPUBEIEM B CUC-
TeMATUYEH BUL), KOETO HU MO3BOJIABA Ia PA3rJieskAaMe C TOYHOCT A0 MePMYTAIUU
HA KOJOHU M CTLJOOBe enHa (HO He moBede!) OT IpymnmuTe KOJOHU C OIPENETIEHO
TErJio, Mpu YCJIOBUE Ye pa3rierkIaMe BCUUYKM KOMOWHAIMU Ha KOJOHU OT OCTAHA-
JIUTE TPYNIU.

Ila o3naumm ¢ n; 6poAaT KOJOHU ¢ TerJyo ¢. C TOUYHOCT A0 mepMyTaluu Ha pemao-
BEe U CT’]).TI6OB€ NMaMe CIJIeOTHUTE CJIE€IHUTE BDHL3MOKHOCTHU 3a T3-T€ KOJOHM C TErJo

3:

ns = 1 : EgHa BL3MOKHOCT:

— == OO

ns = 2 : /IBe BBL3MOKHOCTH:

00 01
01 01
10 10
11 10
11 11

ng = 3 : YeTtupu BHL3IMOKHOCTHU:

001 000 001 001
010 011 010 O11
100 101 101 101
111 110 110 110
111 111 111 110

ny =4 : Illect BL3MOXKHOCTH:

0010 0011 0000 0100 0011 0011
0101 0101 0111 0011 0101 0101
1001 1010 1011 1011 1001 1010
1110 1100 1101 1101 1110 1101
1111 1111 1110 1110 1110 1110

nsg = 5 : lect BL3MOkHOCTH [T]:

11111 01111 00111 00111 00111 01111
00011 10011 11011 11011 11001 10011
01100 01101 11101 01101 01110 11100
10101 10110 01010 11110 10011 10101
11010 11000 10100 10000 11100 01010

21



ng =6,...,10 : ToaroBa BL3MOKHOCTHU, KOJKOTO 1 3a 10 —ng3 komonu. Koaonure ce
OJYYaBaT, KATO OT BCUYKO BBL3MOKHUTE 10 KOJTOHU ce M3KII0YAT MOCOUCHUTE
no-rope (10 — n3) romoHH.

C TOYHOCT 10 HepMYTaHI/IH Ha KOJOHUM "N CT’]:J'I()’OBG7 BBL3MOKHOCTHUTE 3a N9o-TE
KOJIOHU C TerJjo 2 ca:

ny = 1: EnHa BL3MOKHOCT;

ng = 2 : IIBe BL3MOKHOCTH;

ny = 3 : YUetupu BBLIMOKHOCTH;

ny = 4 : IllecT BBL3MOKHOCTH;

ny = 5 : IlllecT BL3MOKHOCTH;

ny = 6,...,10 : ToakoBa BB3MOKHOCTH, KONKOTO U 3a (10 —ny) KOTOHMU.

HOHerTHI/ITe KOJIOHM C€ IIoJIy4YaBaT, KaTO B CLOTBETHUTE BL3MOKHOCTHU 3a N3 CE
Pa3MEHAT MeCTaTa Ha HYJUTE 1M € IMHNINTE.

[lle onumenm mo-moapo6HO WLPBUA pasraeman cayuaii-—[16,6]. B ocramamure
caydan ce paboTu MO CLINUA HAUWH, Te Ie OLaaT ONUCAHU HAKPATKO B §2.3.2.
K1nmero mma pasinuiu, Te ca M3PUIHO OTOEISI3aHU.

3a MUHUMAJHUAA PaInyC HA MOKPUTHE Ha camomonbiaauTenuute [16,6] xomose
snaem t°[16,6] = 4-5. Ilommara rpanuna e ot Tabauma 1, a ropraTa ce moxydasa ¢
npaBuio (2.4). Twupcum kon ¢ R = 4. Kakro orbenszaxme mo-rope, pasriexgame
komose ¢ d > 3, a or [1] Bwkname, ue d < 6 3a mpoussoanu [16,6] komose. 3a
pa3IMYHUTE CTOMHOCTH Ha d MMaMe:

d=3: IIvpBure nBe kosoHm Ha M ca ¢ derHO Terao (2 mnm 4), a mocienHUTe
oceMm ca ¢ HeueTHO (3 mawm 5). Bzemame KosOHWTE ¢ TErso 3 ¢ TOYHOCT HO
nepMyTanum Ha penqgoBe M KOJOHM, a C OCTaHaJHUTE TerJja—CaMO C TOYHOCT
IO MepMyTalusa Ha KOJOHU. 3a ILPBUATE maBe KoJioHu Ha M wmmame o06mo
(10;5) = 105 BL3MOKHOCTH, a 3a MOCJIEeTHUTE O0CeM—O BL3MOKHOCTU (2 BL3-
MOYKHOCTHU 3a 8 KOJIOHU C TerJyio 3 U 4 BBL3MOKHOCTU 3a 7 KOJIOHU C TEerJyo J
n enHa ¢ tergo bH). Kommornprara mpoBepka mokas3a, de Bcuukum Te3u 630

Konma uMmat IR > 5.

d=4: Ty umame (135) = 455 BL3MOKHOCTH 3a 3-T€ KOJIOHM C Terja 2 uiad 4 u

10 BBL3MOKHOCTH 3a 7-Te KOJOHU C Terya 3 miau 5 (4 BL3MOKHOCTH 3a 7 KO-
JIOHIU C TerJyio 3 u 6 BDL3MOXKHOCTA 3a 0 KOJOHUM C TErJao 3 U €qHa C Terio
5). KommorbpHaTa npoBepka OTHOBO NOKa3Ba, de Bcuukute 4550 Koma mmat

R >5.
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d=15: Tyk umame (145

BBL3MOKHOCTH 3a 6-Te komonm ¢ terna 3 mau 5 (6 3a 6 kosoHM ¢ Terio 3 u
6 3a 5 kKosoHu c Teryo 3 u enHa ¢ teruo 5). Tyk Gaxa HaMepeHU KOIOBE C
R =4, nupBUAT OTKPUT MMa HOpaskaalna MaTpUIa

) = 1365 BB3MOKHOCTHU 34 4-Te KOJNOHU C Teraa 2 uiau 4 u 12

100000 1111 000000
010000 1111 011111
001000 1111 100011
000100 0110 101101
000010 0101 110110
000001 0011 011000

(2.15)

Tosu kox e HopMmadseH, 1ot kato d =5 (Buk TBLpoenue 1.2).

d=6: Tyk numame (155) = 3003 BBL3MOKHOCTHU 3a 5-Te KOJoHU C Terya 2 maud 4 u 12

BB3MOKHOCTH 3a 5-Te KOJOHU ¢ Teraa 3 uau 5 (6 3a 5 komonu ¢ tersno 3 u 6
3a 4 koJjoHU ¢ Teryo 3 u enna ¢ rerao 5). Tyk cnmo uma Komose ¢ R = 4.

2.3.2 WN3uuciieHus m pe3yJaTaTu

ITo onucanmusa B §2.3.1 MeTox ca KOHCTPYUPAHU BCUYKUA KOIOBE, HEOOXOAMMU 34 OTI-
penesgHe TOUHUTE CTOWHOCTH Ha t°[n, 6] 3a BcAako n. 3a m3umcasBaHe HA paauyCUTe
Ha MOKPUTHE ca pa3paboTeHn HombLIHUTe HN nporenypu kbM nakera LINCOR [16].
[Ipunosken e aucTUHr Ha M3TOJA3BAHUTE Tporpamu. V3uumcieHusaTa ca U3BDLPIIEHUA
na rommoTpu IBM PC 486DX u DEC 3100.

ETo kKomoBere, 4mmTO pamumycu Ha NOKPUTHE Ca U3YUCICHU: (TOPHUTE TPAHU-
mu 3a d ca B3etu or [1], a mosmure mpu n > 20 masar oT (pakTa, Ue MATPULIATA
M me moke nma coLALP:KA moBedve oT 11 KoJoHM ¢ Terja 3 MM D U CJIETOBATEIHO

d>n—16).
e n = 17: Ussectnu rpanumm: t°[17,6] =4 — 5.

d=3,4,5: AKo M3kIIOUMM cemMaTa KOOpAMHATA, IIe IOJIydUM Bede pasrie-
nau [16,6,d — 1] kon ¢ pamuyc ma mokputue nome 5. Caemosartemno (or
Teoupaenue 1.6) Bcuuku Te3u Komose umat R > 5.

d=6: Marpunara M coavpska b komonu ¢ reraa 2 unu 4(3003 BL3MOKHOC-
1) u 6 kosnoHU ¢ Terna 3 uan 5 (12 BL3MOKHOCTH).

d="7: Marpunara M cuaupska 6 komoru ¢ reraa 2 uiau 4(5005 BL3MOKHOC-
™) 5 KOJIOHU ¢ Terna 3 man 5 (12 BL3MOKHOCTH).

Bcuuru tesu romose mmar R > 5.

e n =20 : Ussectnu rpanumm: t°[20,6] =5 — 6.
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d=4: Marpunara M cuabpxa 3 koaouu ¢ Teraa 2 uiau 4(455 BL3MOKHOCTH)
n 11 rononu ¢ rerna 3 mau 5 (1 BBL3MOXKHOCT).

d=5: Marpunara M cnabpska 4 komonu ¢ teraa 2 unu 4(1365 BL3MOKHOC-
tnn) u 10 rosonm ¢ Terna 3 uiam 5 (2 BL3MOKHOCTH).

d = 6: Marpunara M cuaupska 5 komouu ¢ teraa 2 uian 4(3003 BL3MOKHOC-
™) 1 9 konoHU ¢ Tersa 3 uan 5 (3 BL3MOKHOCTH).

d=7: Marpunara M cnbabpsxa 6 komonu ¢ teraa 2 uiau 4(5005 BL3MOKHOC-
tin) 1 8 KONOHU ¢ Terya 3 uan 5 (6 BL3MOKHOCTH).

d =8 : Marpunara M cuaupska 7 komouu ¢ teraa 2 uian 4(6435 BL3MOKHOC-
i) u 7 koynoHU ¢ Terna 3 uan 5 (10 BuL3MOkHOCTH).
Bcuuru tesu romose mmar R > 6.
e n =22 : VssecTru rpanumu: t°[22,6] =6 — 7.
d=6: Marpunara M coavpska b komonu ¢ reraa 2 uiu 4(3003 BL3MOKHOC-
tun) u 11 kononm ¢ Terna 3 unm 5 (1 BL3MOKHOCT).

d=7: Marpunara M cnbabpsxa 6 komonu ¢ teraa 2 uiau 4(5005 BL3MOKHOC-
trr) u 10 xkonoHu ¢ rersna 3 nian 5 (2 BL3MOKHOCTH).

d = 8: Marpunara M coaupska 7 komoHu ¢ Teraa 2 unu 4(6435 BL3MOKHOC-
) 1 9 KONOHU ¢ Terya 3 uan 5 (3 BL3MOKHOCTH).

d=9: Marpunara M cbabpska 8 komonu ¢ teraa 2 unu 4(6435 BL3MOKHOC-
tin) 1 8 KOJNOHU ¢ Terya 3 uan 5 (6 BL3MOKHOCTH).
Bcuuru tesu romose mmar R > 7.
e n =24 : Ussectnu rpanunm: t°[24,6] =7 — 8.
d =8 : Marpunara M cuaupska 7 kononu ¢ reruaa 2 wian 4(6435 BL3MOKHOC-
trn) u 11 xononu ¢ rerna 3 miau 5 (1 BL3MOKHOCT).

d=9: Marpunara M cuanpska 8 kononu ¢ teraa 2 uian 4(6435 BL3MOKHOC-
tun) u 10 xosonu ¢ Terna 3 unam 5 (2 BL3MOKHOCTH).

d =10 : Marpunara M coabpka 9 komonu ¢ reraa 2 miam 4(5005 BL3MOK-
HOCTH) 1 9 KOJIOHU ¢ Teraa 3 uin b (3 BL3MOKHOCTH).

Bcuuru tesu romose mmar R > 8.
e n =26 : Mssectnu rpanunm: t°[26,6] =8 — 9.

d =10 : Marpunara M cuabpska 9 komonu ¢ teraa 2 uan 4(147 BL3MOKHOC-
TU—TLU KATO BCUYKU BL3MOKHU KOJOHU C TErJIO 3 yUacTBAT, KOJOHUTE
¢ Teryio 2 ca B3eTH C TOYHOCT [0 MEePMYTAINMU HA PEIOBE U CTLIOOBE) 1
11 kosonu ¢ Teraa 3 unu 5 (1 BL3MOKHOCT).
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d=11: Marpunara M cnabupxka 10 komonu ¢ reraa 2 nnu 4(3003 BL3IMOK-
Hoctn) 1 10 KonoOHM ¢ Tersa 3 unu 5 (2 BL3MOKHOCTH).

d=12: Marpunara M cuaupsxka 11 komonu ¢ teraa 2 nnu 4(1365 BL3IMOK-
HOCTH) 1 9 KOJIOHU ¢ Teraa 3 uin b (3 BL3MOKHOCTH).

Bcuuru tesu romose mmar R > 9.
e n =28 : Ussectnu rpanunm: t°[28,6] =9 — 10.

d =12 : Marpunara M cbabpska 11 komonu ¢ terana 2 nnu 4(61 BL3MOKHOC-
TU—TDBHH KATO BCUYKU BDL3MOKHU KOJIOHU C TETJO 3 y4aCTBAT, KOJOHUTE
¢ Teryo 2 ca B3eTU C TOYHOCT MO MEPMYTAIUU HA PEIOBE U CTLIOOBE) U
11 kosonu ¢ Teraa 3 wiam 5 (1 BL3MOKHOCT).

Bcecuuru tesu komose mmar R > 10.
e n =30 : Mssectnn rpanumm: t°[30,6] =9 — 11.

d =14 : Marpunara M cbabpxa 13 kosonu ¢ tersna 2 nnu 4(8 BL3MOKHOC-
TA—TDHI KATO BCUYKUA BHL3MOKHU KOJIOHU C TETJIO 3 YYACTBAT, KOJOHUTE
C TErJio 2 ca B3e€TU C TOUYHOCT M0 MEepMYyTAIlMyd HA pEeIOBe U CTLJIDOOBE,
a KOraToO ydaCTBaT WM BCUYKUA BDL3MOYKHU KOJIOHU C TErJoO 2, KOJOHUTE C
Terao 4 ca B3eTU C TOUYHOCT MO MEPMYTAIMU HA PETOBE U KOJIOHI/I) u 11
kKoJoHU ¢ Teraa 3 uwian b (1 BL3MoKHOCT).

Bcuuru Tesu xkonmose mMmar R > 11.
Tes3u nmpecMmaTaHUA HU MO3BOJIABAT Na NOKaKEM CJIeIHATA,

Teopema 2.2 Tounume cmotnocmu wa t*[n, 6] ca:

£[7,6] = 1; (2.16)
t°[n,6] = K ; 61 30 8<n<15 u n=1T; (2.17)
16,6 = 4; (2.18)
Fin6 = |” > 81 san>1s. (2.19)

Onmumannu [n, 6] xodose npun > 18 ce noayuasam upes npunazane na Tespdernue 1.9
xam [19, 6] xoda, nocowen e [9], axo n e wemno u upes uzKAVUBAHE HA NPOUIEOANA KO-
opourama om onmumanen n+ 1,6] k00, axo n e newemno.

IoxkazarenctBo Croiinocture Ha t°[n,6] mpn 7 <n < 15 u n = 18, 19, 21 u 23 ca
M3BECTHU OT II0-paHO. 3a KOHCTpyUpaHe Ha ONTUMAJIHU KOAOBE C TE3U ILILKIHU
BWIK HAYAJIOTO Ha §2.3.
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[16, 6] komnbT (2.15) moctmra mommara rpamuna ot Tabauna 1 m cremoBaTesHO
€ ONTUMAJIECH.

[Ipu vetau n mesxny 20 u 32 pascnxaeEneTo € caenHoTo: Ako [n,6] KOILT Cb-
ILP:KA TOBTAPANU Ce KOJOHU, TO PAIAYCLT My Ha HOKpuThe e moHe t*[n—2,6]+ 1
1 He MOKe Ia HAaMAaJIW Ta3U M3BECTHA TOPHA IPAaHUNa. AKO LK KOADLT HE CLILP:KA
noBTapAmu ce kKoJoHu u n < 30, ToO KOMIIOTLpPHATA MPOBEPKA MMOKA3Ba, Y€ paauy-
CLT My HA MOKPUTHE OTHOBO € Hai-mauako t*[n—2,6]+1 (3a n = 32 uma enuucTBeH
camonomniaauTesnen [32,6] kon—RM(1,5), u HeroBuaT pamuyc Ha HOKpuTHe e 12).
Tt KaTO BCUYKM M3IOJI3BAHN KOJOBE Ca HOPMAaJIHU, OT HepaBeHCTBO (2.5) ciensa,
ue t*[n, 6] = t°[n—2,6]4+1. IIpu mHeueTru n, HepaserncTsaTa (2.5) n t°[n, k] > t°[k—1, k]
cLIo mokaseat, ue t°[n, 6] = t°*n — 2, 6] + 1.

Korato n > 32, Jlema 2.3 u HepaBeHcTBO (2.5) ca B Cuia €IHOBPEMEHHO U
caenosaresHo t°[n,6] = t°[n — 2,6] + 1.

2.4 Taobauna 3a t°n, k| upu n < 64

B kpas Ha Tasu riaaBa oboOmraBaMe BCHUUKM PE3yJITATH 33 MUHUMAJHUS PagnAyC
HA MOKPUTHUE HA CAMOJONLJIHUTENHU KOmoBe B Tabmuma 3a t°[n, k| mpu n < 64. 3a
k =1 no 6 ca usBecTHM TOUHUTE CTOWHOCTH Ha t°[n, k| 3a Beako n. 3a k > 7, Bcuukn
MOJIHA TpaHunu ca B3eTtu oT Tabaumna 1.

Bcuuky ropam rpanunu npu k > 7 ca MOJyYeHUW C ABHU KOHCTpyKimuu. Heor-
OenszanuTe ¢ OYKBa CTOMHOCTU Ce MOJydYaBaT OT HfKOE OT HepaBeHcTBaTa (2.3),
(2.4) mmm (2.5). ITocaeqHOTO HEPABEHCTBO MOXKE Ja CE U3IO0J3Ba, TLI KATO BCUYKA
KOIOBE, BRIIOYEHU B TAabanMnaTa, ca HOPMAJHMU.

MapgkupanuTe TOpHA I'PDAHUONA OTTOBAPAT HA CTOMHOCTH, KOUTO HE MOTaT Ia
6baaT moNydeHU OT HiAKOe oT mpasuiaara (2.3), (2.4) nnu (2.5). O3nauenusTa ca
comure, kKakto B Tabauna 1 (Buwx §1.5), cbe ciaenaure 3abeseskKu:

a: Ornamatr womomere [36,17]6, [42,20]7, [44,16]10, [48,29]5, [50,19]11, [55,42]3,
[58,28]9, [62,39]6 u [64,31]10, TBi KATO TPU KOHCTPYUPAHETO UM CA U3IOJ3-
BaHU kozmoBere [14,6]3, [28,18]|2 u [41,32]2 (Bwxk mo-HAKOIY). 3a [a 3all'bJIHIM
HOJTyUYeHUTe NPAa3HUHM OT OTHANAHETO Ha Te3W M HAKOU APYTU KONOBE, U3-
IIO0J3BaMe€ CKbCEHaTa AUPEKTHa CyMa 3a IIOJYYaBaHETO Ha CJIe€eqHUTE KOOJOBE:

[19,10]3 = [7,4]1[13, 7]2,
[38,17]7 = [23,12]36[16, 6]4,
[41,29]3 = [27,19]26[15, 11]1,
[46,16]11 = [31, 11]76[16, 6]4,
[49,30]5 = [27,19]265[23,12]3,
[56,43]3 = [42, 33]26[15, 11]1,
(60, 28]10 = [45, 23]66[16, 6]4,
[63,40]6 = [49, 30]5&[15, 11]1.
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b: Konut [58,48|2 me e camomombiaamTeneH m oTmama. llopamu OTmagaHETO Ha
rkonosere, orbenssanu ¢ d B8 Tabauna 1, Brarousame [27,19]2 u [42, 33]2—xo-
nose, KoHCTpyupanu ot bpyanmu, [lnec u Yuuacwu B [2]. Tesu msa koma ca
CaMOJOMLJIHUTETHA U HOPMAJHA.

¢: Hurnauunusar kox C' e camononniaauresneH, ako ) He My e kopeH. V3kiaouBaHeTo
Ha KOODJIUHATA OT CaMOIOILIHUTENIEH KO JaBa OTHOBO CaMOIONLIHATEIEH
KOJX, HO CKLCABAHETO Ha KOAA NaBa CaMOIOI'LJIHUTENEH KO camo ako d = 1.
Hukmmaauar xkon C% = [63,49]3 ¢ anmswma 63 u woperu 1, 5 u 21 e cawmo-
nonnaauTener, no CPl = [49,33]4 u CSO = [59,39]5, Brmrouenn B Tabauna 1,
He ca ¥ ormanar. Ha TAXHO MACTO BRJIIOUBAME CJETHUTE KOIOBE, OTHOBO
noayuern ot Hadpbpru u fusa B [8]:

o C° =[51,35,3]4 murnuuen kon ¢ ALmEMHA 51 U Kopern 1 u 5;

o C% =[63,43,6]5 murmmuen xox ¢ nLLAMHA 63 1 Kopern 1, 5, 21 u 31.

d: He mu e m3sectrO mauaum ronosere [18,9]3, [26,18]2, [38,26]3 u [41,32]2 ca camo-
JMOI'LIHUTEHU U 3aTOBA HE CMe Ir'm BRIounau B Tabmuma 2.

e: [31,11,11]7 BCH romnt u [19,6]5 romosete [9] ca camononvarurennu, uo [14, 6|3
He e. IlocaemHuAT KOO € M3KAIOUYEH OT TabJaumara.

g: [23,12]3 konuT Ha Toseit u ckncenusr [19,12]2 kox va Tomnelt, monyden oT nLp-
BUsA 4UpPE3 M3KRJIKOYBAHE Ha IPOU3BOJHU YETUPU KOOPIAUWHATH, Ca CaMOOOIIDLJI-
HUTEJIHU.

h: [2"—1,2" — 1 — r|]l komoBere Ha XEMUHI Ca CAMOIONLJIHUTEHN.

f: Tosa o3mauenme He e umsmossBano B Tabauma 1. Tyk ¢ Hero ca orbenssanu
[16,6]4 konuT (2.15), moayuen B §2.3.1, u [59,49|2 KOALT, KOHCTPpYUPAH TIO-
IOJLY.

Teoupoenue 2.1 [2] Ako H e m X n nposepouna mampuya Ha 08ouyer k00 ¢ padu-
yc wa noxpumue 2 u 3a Haxoe 2 < t < m nspsume t peda wa H csdspamcam scuuxume
2! —1 nenyaesu sexmop-cmanba ¢ dsaxmcura t norne no eednsac, mo (m—+1)x (n+2m"")
MaMmpuyama

000---0 | 111---1
0

" (2.20)

M

e nposepouna mampuya Ha ko0 ¢ paduyc wa noxpumue 2, xs0emo M e (m —t) x 2™~
MAMPUYQ, YUUMO KOAOKU Ca 8Cudku 0souywny (m — t)-mopru.

27



Jlema 2.6 Axo npusoncum xowempyxyusma om Tespdenue 2.1 nad camodonsarnume-
AEH KOO, MO HOBONOAYUEHUAM KOO CFULO € CAMODONTAHUMENEH.

IokazaresictBo Enue Kom € camMOOOMbLIHUTENEH TOraBa M CaMO TOTaBa, KOTATO
BCUYKM peNOBEe HA MPOBEPOYHATA MY MATPUIA UMAT YETHO Teryjo. PenoBere HA
M ummat getHO Termo—2™ 'l raka ue ako m pemosere ma H ca ¢ 4eTHO TerJo,
HOBOIIOJIyYE€HATA MATPUIA 1€ € IPOBEPOYHA 3a CaMOIOILIHUTEIEH KOI.

Cnopen [2],
101101101101000000000000000
011011011011000000000000000
101110011000101000000000000
g7 — | 011101110000011000000000000 (2.21)
101011110000000000101101101 '
011110101000000000011011011
000000000000000101101110011

000000000000000011011101110

e mpoBepouna martpuna Ha [27,19]2 kon. Tosm rom e camomonnaHUTENEH (TEraa-
Ta Ha BCuYkM penose Ha H ca wernm). [lnpsure 4 pema ma H cuanpskar BesAka
NBOUYHA YETBOPKA MOHE BENHDL:K (CLIIOTO BaKM U 3a mociemHuTe 4 pema), Takra
ye MOKeM Ia OpuiIokuM KoHCTpykuusara (2.20). IToayuasame 9 x 43 marpuna H,
KOATO e mposepouHa 3a [43,34]2 kon. IIupsuar u nocaenaure 4 pena mHa H Cb-
ILPKAT BCSIKA JBOMYHA METOPKA MOHE BeIHL:X. llpunarame rkorcTpyrmusara (2.20)
ome BeIHD:E, TaA HU nasa 10 x 59 marpuna Hs, nposepouna 3a [59,49]|2 kox. Cnopen
Jlema 2.6, Taka DOJYYEHMAT KOI € CAMOIOILJIHUTEICH.

[Toguepranute croiinoctu B Tabauma 2 npencraBisaBaT pa3jindusaTa B CpaBHe-
ure ¢ Tabauna 1.
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TABJINIA 2 (IIpoabixenue)

9-11 10-12 10-12 11-13 11-13 11-14 12-14 12-15 13-15
9-11 9-11 10-12 10-12 10-13 11-13 11-14 12-14 12-15
8-10 9-10 9-11 9-11 10-12 10-12 10-13 11-13 11-14

tabmuna 3a t5[n, k. gacT 3

k\n 32 33 34 35 36 37 38 39

1 16 16 17 17 18 18 19 19

2 15 16 16 17 17 18 18 19

3 15 15 16 16 17 17 18 18

4 14 14 15 15 16 16 17 17

5 13 14 14 15 15 16 16 17

6 12 12 13 13 14 14 15 15

7

8

9

8-9 8-10 8-10 9-11 9-11 9-12 10-12 10-13 11-13
7-8 7-8 8-9 8-9 9-10 9-10 9-11 10-11 10-12
7 7-8 7-8 8-9 8-9 8-10 9-10 9-11 9-11
6-7 6-7 7-8 7-8 79 8-9 8-10 9-10 9-11
6-7 6-7 6-7 7-8 7-8 7-8a 8-9 8-9 8-10

5-6 6 6-7 6-7 7-8 7-8 7-8 7-9

5 5-6 5-6 6-7 6-7 6-8 7-8 7-8

4-5 5 5-6 5-6 6-7 6-7 6-Ta 7-8

4 4-5 5 5a 5-6 6 6-7 6-7

4 4 4-5 5 5 5-6 5-6 6-7

3-4 4 4 4-5 5 5 5-6 5-6

3 3-4 4 4 4-5 4-5 5 5-6

3 3 3-4 4 4 4a 4-5 5

3 3 3 3-4 4 4 4 4-5

2 2-3 3 3 3-4 4 4 4

2 2 2-3 3 3 3-4 3-4 4

2 2 2 2-3 3 3 3-4 3-4

1 2 2 2 2-3 3 3 3-4

1 1 2 2 2 2-3 3 3

1 1 1 2 2 2 2-3 3

1 1 1 1 2 2 2 2-3

1 1 1 1 1 2 2 2

0 1 1 1 1 1 2 2

0 1 1 1 1 1 2

0 1 1 1 1 1

0 1 1 1 1

0 1 1 1

0 1 1

0 1

0

30

0o
[ A A =
~ 0000 OO

[N BE B0 9]
[

w
o

o

I

TP

w

w

o
|
OFRKFHREFFNDNDNNDWWWERBROIUIOO O 100 00 00

M

OFHRFHREHINDNDND®WWW
I W W Wik AR ot O O

Y

O =N N




TABJINIA 2 (IIpoabixenue)

tabmuna 3a t5[n, k. gacT 4

k\n 43 44 45 46 47 48 49 50 51 52 53

1 21 22 22 23 23 24 24 25 25 26 26

2 21 21 22 22 23 23 24 24 25 25 26

3 20 21 21 22 22 23 23 24 24 25 25
4 19 20 20 21 21 22 22 23 23 24 24

5 19 19 20 20 21 21 22 22 23 23 24

6 17 18 18 19 19 20 20 21 21 22 22

7 14-17 14-17 15-18 15-18 16-19 16-19 16—20 17-20 17-21 17-21 18-22

8 13-16 14-17 14-17 14-18 15-18 15-19 16—-19 16—20 16—20 17-21 17-21

9 12-15 13-16 13-16 14-17 14-17 14-18 15-18 15-19 16—-19 16-20 16-20
10 12-15 12-15 12-16 13-16 13-17 14-17 14-18 14-18 15-19 15-19 16-20
11 11-13 11-14 12-14 12-15 13-15 13-16 13-16 14-17 14-17 15-18 15-18
12 10-13 11-13 11-14 12-14 12-15 12-15 13-16 13-16 13-17 14-17 14-18
13 10-12 10-13 11-13 11-14 11-14 12-15 12-15 13-16 13-16 13-17 14-17
14 9-11 10-12 10-12 10-13 11-13 11-14 12-14 12-15 12-15 13-16 13-16
15 8-11 9-11 10-12 10-12 10-13 11-13 11-14 11-14 12-15 12-15 12-16
16 8-10 9-11 9-11 9-11la 10-12 10-12 10-12a 11-13 11-13 12-14 12-14
17 8-9 8-10 9-10 9-11 9-11 10-12 10-12 10-12 11-13 11-13 11-14
18 7-9 8-9 8-10 8-10 9-11 9-11 9-12 10-12 10-12 10-13 11-13
19 7-8 7-9 8-9 8-10 8-10 9-11 9-11 9-12 10-12 10-12 10-13
20 7-8 7-8 7-9 8-9 8-9a 8-10 9-10 9-11 9-11 10-12 10-12
21 6-7 7-8 7-8 7-9 8-9 8-9 8-10 8-10 9-11 9-11 9-12
22 6-7 6-7 6-8 7-8 7-9 7-9 8-9 8-10 8-10 9-10 9-10a
23 6 6 6 6-7 7 -8 7-8 8-9 8-9 8-10 9-10
24 5-6 5-6 6 6 6-7 7 7-8 7-8 8-9 8-9 8-10
25 5 5-6 5-6 6 6 6-7 7 7-8 7-8 7-9 8-9
26 4-5 5 5-6 5—6 6 6 6-7 7 Ta 7-8 7-8
27 4-5 4-5 5 5—-6 56 6 6 6-7 6-7 7 7-8
28 4 4-5 4-5 5 56 5—6 6 6 6-7 6-7 7
29 4 4 4-5 4-5 5 5—6 5—6 5—6 6 6-7 6-7
30 3-4 4 4 4-5 4-5 5 5a 5-6 5-6 6 6-7
31 3 3-4 4 4 4-5 4-5 5 5 5-6 5—6 6
32 3 3 3-4 4 4 4-5 4-5 5 5 5-6 5—6
33 3 3 3 3-4 3-4 4 4-5 4-5 4-5 5 5-6
34 2 3 3 3 3-4 3-4 4 4-5 4-5 4-5 5
35 2 2 3 3 3 3-4 3-4 4 4c 4-5 4-5
36 2 2 2 3 3 3 3-4 3-4 4 4 4-5
37 2 2 2 2 2-3 3 3 3-4 3-4 4 4
38 1 2 2 2 2 2-3 3 3 3-4 3-4 4
39 1 1 2 2 2 2 2-3 3 3 3-4 3-4
40 1 1 1 2 2 2 2 2-3 3 3 3-4
41 1 1 1 1 2 2 2 2 2-3 3 3
42 1 1 1 1 1 2 2 2 2 2-3 3
43 0 1 1 1 1 1 2 2 2 2 2-3
44 0 1 1 1 1 1 2 2 2 2
45 0 1 1 1 1 1 2 2 2
46 0 1 1 1 1 1 2 2
47 0 1 1 1 1 1 2
48 0 1 1 1 1 1
49 0 1 1 1 1
50 0 1 1 1
51 0 1 1
52 0 1
53 0
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TABJINIA 2 (IIpoabixenue)

tabmuna 3a t5[n, k. gacT b

k\n 54 55 56 57 58 59 60 61 62 63 64
1 27 27 28 28 29 29 30 30 31 31 32
2 26 27 27 28 28 29 29 30 30 31 31
3 26 26 27 27 28 28 29 29 30 30 31
4 25 25 26 26 27 27 28 28 29 29 30
5 24 25 25 26 26 27 27 28 28 29 29
6 23 23 24 24 25 25 26 26 27 27 28
7 18-22 19-23 19-23 19-24 20-24 21-25 21-25 21-26 22-26 22-27 22-27
8 18-22 18-22 18-23 19-23 19-24 20-24 20-25 20-25 21-26 21-26 21-27
9 17-21 17-21 18-22 18-22 18-23 19-23 19-24 20-24 20-25 20-25 21-26
10 1620 16-21 17-21 17-22 18-22 18-23 18-23 19-24 19-24 20-25 20-25
11 15-19 16-19 16—20 16—20 17-21 17-21 18-22 18-22 18-23 19-23 19-24
12 15-18 15-19 15-19 16—20 16—20 17-21 17-21 17-22 18-22 18-23 18-23
13 14-18 14-18 15-19 15-19 15-20 16—20 16—21 17-21 17-22 17-22 18-23
14 13-17 14-17 14-18 14-18 15-19 15-19 16—20 16—20 16—21 17-21 17-22
15 13-16 13-17 14-17 14-18 14-18 15-19 15-19 15-20 16—20 16-21 16-21
16 12-15 13-15 13-16 13-16 14-17 14-17 14-18 15-18 15-19 16-19 16—-20
17 12-14 12-15 12-15 13-16 13-16 13-17 14-17 14-18 15-18 15-19 15-19
18 11-14 12-14 12-15 12-15 13-16 13-16 13-17 14-17 14-18 14-18 15-19
19 11-13 11-13a 11-14 12-14 12-15 12-15 13-16 13-16 13-17 14-17 14-18
20 10-13 11-13 11-13 11-14 11-14 12-15 12-15 13-16 13-16 13-17 14-17
21 10-12 10-13 10-13 11-13 11-14 11-14 12-14 12-14a 12-15 13-15 13-16
22 9-11 10-11 10-12 10-12 11-13 11-13 11-14 12-14 12-14 12-15 13-15
23 9-10 9-11 10-11 10-12 10-12 11-13 11-13 11-14 12-14 12-14 12-15
24 9-10 9-10 9-11 9-11 10-12 10-12 10-13 11-13 11-14 11-14 12-14
25 8-10 8-10 9-10 9-11 9-11 10-11a 10-12 10-12 11-13 11-13 11-14
26 8-9 8-9 8-10 9-10 9-11 9-11 10-11 10-12 10-12 11-13 11-13
27 7-8 8-9 8-9 810 9-10 9-11 9-11 9-11 10-12 10-12 10-13
28 7-8 7-8 8-9 8-9 8-10 8-10 9-10a 9-11 9-11 10-11a 10-12
29 7 7-8 7-8 7-8 8-9 8-9 8-10 9-10 9-11 9-11 10-11
30 6-7 7 7-8 7-8 7-8 8-9 8-9 8-10 9-10 9-11 9-11
31 6-7 6-7 7 7-8 7-8 7-8 8-9 8-9 8-10 9-10 9-11
32 6 6-7 6-7 6-7 7-8 7-8 7-8 8-9 8-9 8-9a 8-10
33 5—-6 6 6-7 6-7 6-7 Ta -8 7-8 8-9 8-9 8-9
34 5-6 5-6 6 6-7 6-7 6-7 7 -8 7-8 T-8a 8-9
35 5 5—-6 5—-6 5-6 6-7 6-7 6-7 7 7-8 7-8 7-8
36 4-5 5 5—-6 5-6 5-6 6-7 6-7 6-7 6-7 708 7-8
37 4-5 4-5 5 5-6 5-6 5-6 6-7 6-7 6-7 6-7 7-8
38 4 4-5 4-5 5 5-6 5-6 5-6 6-7 6-7 6-7 6-7
39 4 4 4-5 4-5 5 5—6 5-6 5-6 6-7 6-7 6-7
40 3-4 4 4 4-5 4-5 5 5—6 5-6 5-6 6a 6-7
41 3-4 3-4 4 4 4-5 4-5 5 5—6 5-6 5-6 6
42 3 3-4 3-4 4 4 4-5 4-5 4-5 5—6 5-6 5—6
43 3 3 3 3-4 4 4 4-5 4-5 4-5 5c 5-6
44 2-3 3 3 3 3-4 3-4 4 4-5 4-5 4-5 5
45 2 2-3 3 3 3 3-4 3-4 4 4-5 4-5 4-5
46 2 2 2-3 3 3 3 3-4 3-4 4 4-5 4-5
47 2 2 2 2-3 3 3 3 3-4 3—4 4 4-5
48 2 2 2 2 2-3 3 3 3 3—4 3—4 4
49 1 2 2 2 2 2f 3 3 3 3c 3—4
50 1 1 2 2 2 2 2 3 3 3 3
51 1 1 1 2 2 2 2 2 3 3 3
52 1 1 1 1 2 2 2 2 2 3 3
53 1 1 1 1 1 2 2 2 2 2 2-3
54 0 1 1 1 1 1 2 2 2 2 2
55 0 1 1 1 1 1 2 2 2 2
56 0 1 1 1 1 1 2 2 2
57 0 1 1 1 1 1 1h 2
58 0 1 1 1 1 1 1
59 0 1 1 1 1 1
60 0 1 1 1 1
61 0 1 1 1
62 0 1 1
63 0 1
64 0
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I'imaBa 3

CranexkTrbp Ha JUOEePUTE HA ChLCEIHU KJIACOBE
3a KOIOBE C MOBTAPAINU Ce€ KOOPOAUMHATH

Ha osmaumm ¢ L; 6pos HA cLCeOHUTE KIACOBE, UMUTO JuAep uMa Terao i (3a
nehUHUNUATA HA JIUIEp HA CLCemeH kiaac Bk §1.3). 3amauara 3a HaMupaHe pas-
npenenenuero Ha {L;} Bce ome He e pemena 3a HUKOA pamuausa konose [15]. Ocsen
TEOPETUYHO 3HAUEHME, TA3W 3a0ada MUMa U NPAKTUUECKO MPUIOKEHUEe —aKO 3Ha-
eM TOBa paslpeleseHre, MOKEM [a ONpeNeuM BEPOATHOCTTA 3a MOIMyCKaHe Ha
rpenrka Ipy AeKoAUpaHe 110 MaKCUMAJIHO mpapaononobue. Hamctura, ako p e Be-
posiTHOCTTa 3a rpemka 1o karauaa (0 < p < 1/2), To [15] BeposTHOCTTA 3a Ipelka
OpU AEKOIUPAHETO €

P=1-> Lpl-p ™ (3.1)
=0

3amadara 3a CIOEKTLpa Ha JUIEPUTE HAa CLCETHHA KJIACOBE € TACHO CBLp3aHa U
¢ pamuyca Ha mokpurme R, 3amoro R e MakcuMasiHaTa CTOMHOCT Ha i, 3a KO-
to L; # 0. Pamuycnbr Ha mOKpUTHe Ha KOLOBE C MOBTAPSAIM CE KOODIUHATH €
nscinensad or Crnoen [20] u Kunbu u Croen [14].

B [17] cme pasrienanu cuekTnLpa Ha JIXACPUTE HA CLCETHYU KIACOBE 38 CAMO 0~
nuaauTenau [n, k| konose mpu k < 3. Tyk mopasBuBaMe M3MOJ3BAHUTE TaM UACU U
moJiydaBaMe pe3yJTaTy 3a JBOUYHU JMHEHHN KOLO0BE OT MPOU3BOJHA PAa3MEePHOCTH.

3.1 IIpou3BoJIHM NBOWMYHM JVHCUHU KOIOBE

Hera C e [n, k| kon. Aro C mma mopasknama MATPUNA, B KOATO BCUYKU KOJOHU
ca pasznnmunm, kasBaMe, de C uma pazauvwnu xoopounamu. OTTyE ciaemsa n < 2F.
OnucanuAT TYK METO € HACOUYEH KLM KOLOBE C IMIOBTAPAINM C€ KOOPAMHATU. Bceku
TaKLB KOJ MOske Ha ObLae mouydeH oT kox C* ¢ pa3inuyHy KOOpAUMHATU, B3eMalku
n; > 0 kommsa ot i-tara koopmuaara Ha C* (n = ) n;). Tarka momyuenmar xox C
me HapuJyame pazdyma Bepcus wa C*.
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Basxna poas urpae cumnaexcrusm [28 — 1, k] xon Sy, woiito mma k x (28 — 1)
MOpaskIalla MaTpPUIa, YMATO KOJOHU Ca BCUYKM HEHYJIEBU OBOUYHU k-TOpKu. Bce-
ku kon (', HeCLALPsKAI HyJeBa KOJOHA, MOKE Ha Ce pasTiesklIa KAaTo pasmayTa
Bepcusa Ha Si. Axo C' cbabLpska W HYJIEBU KOJOHU, TO TOW € pa3mayTa BepCus Ha
PA3MUPEHNs CUMILIEKCEH KO O) ¢ MOpaskAalla MaTPUNa, CLCTOAMA Ce OT BCUYKH
BL3MOKHUA IBOUYHU KOJOHU ¢ AbiukuHa k. [lle cumrame, ye KoJOHUTE B MOpask-
namure MaTpunu Ha S; U S, ca MOApeNeHN B HAPACTBAIL Pel, Taka HaIpUMep
nopaskmamara MaTpuna Ha S5 e

G(53) =

o O O

0
0
1

S = O

011
1 00
1 01

o=

1
1. (3.2)
1

& 2k—1
Heka [n, k] kognr C' e momyden upe3 pasayBane Ha S U n = ), o 7y, KLAETO
n; > 0 e 6pos rkomus ot [-TaTa kKoopauHaTa Ha S;. VIHTepecyBaMme ce OT CIEKTLpa
Ha JuaepuTe Ha cbhbceemnau kiaacose Ha C.

JIlema 3.1 Bexmopsm x € FJ' e audep na csceden kaac 3a C mozasa u camo mozasa,
Koeamo 3a ecsaxo ¢ € C' e usnsaneno

2wtz x ¢) < wt(e). (3.3)

IokazaresictBo Cnopen mnepuHnnuATa, * € Iuaep Ha cbeenuaus kiaac x+ C torasa
1 caMO TOraBa, KOraTo

wt(z + ¢) > wt(x) Vee C.

Ho wt(z 4+ ¢) = wt(x) + wt(c) — 2wt(z * ¢), cnenosaremno wt(z)+ wt(c) — 2wt(xz *xc) >
wt(z) m 2wt(z * ¢) < wt(c).

Jlema 3.2 Heka sexmopsm x e audep wa csceden kaac sa C u pasercmeomo
2wt(z * ¢) = wt(c) (3.4)

ce docmuza 3a N pasauunu eexkmopa ¢ € C. Toeasa cscednusm xaac © + C csdspaca
mourno N gexmopa ¢ mezao wt(x).

IoxkazaresnctBo OT mokaszareimctBoTo Ha Jlema 3.1 ce Bwkma, ye paBEeHCTBOTO
2wt(z * c) = wt(c) ce moctura Touno Torasa, koraro wt(r + ¢) = wt(z). Tosa nasa
touno N BekTopa ¢ Terio wt(z).

3abenesxxkka N > 1, 1ot kato paseHcTBO (3.4) e msnbianeno npu ¢ = 0.

Hera z € F'. PasraexnaMe KOOpIMHATHUTE Ha T HA TPYIUYKA C ILJIKIHA CLOT-
BETHO Ng, N, ..., Nok_1, T.€. T = (Lo, T1,...,Tok_1), KbEETO T; € Fy"' 321 =0, 1, ...,
2% — 1, m mewa i = wt(z;). la ozmaumm i = (ng, N, ..., Nok_1), T = (G0, 01,...,09k_1) X
=1+ 1%+ Flor_q.
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Jlema 3.3 Bexmopsm x e audep na csceden kaac 3a C' mozasa u camo mozasa, k02amo
7 Yy008.4E€MBOPABA CUCTNEMAMA AUHETHU HEPABEHCMEA

25p 7 < Spnt. (3.5)
IoxrazaresnctBo Caensa mupertHo ot Jlema 3.1.

3abeneskka T1il KaTO ILPBUAT CTLJIO Ha S € HYJEB, Ta3u CUCTEMA CLBIAIA C

2Sk (ila R 7:Qk—l)T S Sk (nla s 7n2k—1)T‘ (36)
Teopema 3.1
2k—1 n
L; = Z Kz H .l ) (3.7)
imiotiittig_, =0 N
K50emo
0, axo 7 e ydosaemeopasa cucmemama (3.5);
R 1 .
Fona N Ko yoosaemeopsea u N e bpos (3.8)

docmuznamu paseHcmea.

IokazaTescTBo Ha BCAKO 7 CLOTBETCTBAT (7;;’) (7;11) e (:Lj,f_‘ll) BerTOpa x € FJ'. Aro
7 He ymoBieTBOpsBa cucteMara (3.5), To cnopen Jlema 3.3 cboTBeTCTBAIUATE BEK-
TOPpU I HE Ca JUIAECPU Ha CLCEeOHU KJIaCOBeE. AKO ILK 7 YOOBJIETBOPpABa CUCTEMATA
u ce nmocturat N paBeHCTBa, TOo cuopen Jlema 3.2 B chbcemHuTe KIACOBE, CLILP-
JKaIld CLOTBETHUTE T, mMa TouyHOo mo N Bektopa ¢ terso i. CiaemoBaTenHo 6poAT
Ha Te3U CbLCEeTHU KiIacoBe € N IbLTU MO-MaJDLK OT OpOsi BEKTOPU, CHLOTBETCTBAIINA

Ha 7.

3.2 CaMomonbJHUTEIHN KOIOBE

Bceuuko, usnosxkeno B §3.1, Basku 1 3a caMOIONLJIHUTEIHN KOmZoBe. BpoaT Ha pas-
JMYHATE BL3MOKHU KOJIOHK 0bade me e 28 —1, a 281 (Bwx Jlema 2.3). Buuopeku ue
IpU IpEeCMATAHUATA MOKEM Oa M3MoJsi3BaMme pesyiarara or Teopema 3.1, mo-ymo6HO
e na A npedpopMmyarpaMe 3a CaMOIONLJIHUTETHN KOIOBE.

Hera S) e 2°~! x 2% marpuna, unuto romomu ca 28 '-Te BL3MOmHM pazmwaHM
KOJIOHM Ha k-MepeH caMOIONLJIHUTENEH KOA (TakaBa MaTpula € KonbLT Ha Pun-
Mausep ot mupsu pen R(1,k —1)). Homepupame KosoHuTEe Ha Ta3u MATpuna ot 1
o 281 Heka C e [n=mn;+--- —|—n’2“_1, k| camomomLaHUTENIEH KON, KOUTO CLILDPERA

n; xormsa oT l-taTta womoma ma Sj, | = 1, 2, ..., 281 Hera BextopnT = € FJ
e mpeAcTaBeH BLB BUAA T = (Ty,...,To-1), KLAETO T; € Fi u mera i = wt(z),
i =41+ -+ ige-1. OsmauaBame . = (ny,...,N9e-1), 7 = (i1,...,49%-1). Torasa,

aHasormyuo Ha Jlema 3.3 u Teopema 3.1, nmame:
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Jlema 3.4 Bexmopsm x e audep na csceden kaac 3a C' mozasa u camo mozasa, k£02amo

7 y@oe.nemsopﬂsa cucmemama AUHEUHU Hepasercmaa

Teopema 3.2

K50emo

Xnz =

28,78 < Sy At

2k—1
n
L; = Z X#,7 11 (i;)’

i=i1+~~-+i2k_1 l

0, axo T He ydosaemaopsaea cucmemama (3.9);

1
N axo 7 yoosaemeopsea u N e bpos

docmuznamu pasercmaea.

IIpumep la pasraename [39,4] konxnr C:

111111111111111111111111111111111111111
111111100000000011111001111111111000000
111111111111111100000001000000000000000
111111100000000000000111000000000111111
111111111111111111111110000000000000000
111111100000000011111000000000000111111
111111111111111100000000111111111111111
111111100000000000000110111111111000000
000000000000000000000000000000000000000
000000011111111100000110000000000111111
000000000000000011111110111111111111111
000000011111111111111000111111111000000
000000000000000000000001111111111111111
000000011111111100000111111111111000000
000000000000000011111111000000000000000
000000011111111111111001000000000111111

(3.9)

(3.10)

(3.11)

Toit chLabpka 7 KommAa OT MbLPBATA BBL3MOKHA KOJOHA, 9 KOmmsa OT BTOpAaTa,
5 oT Tperara, 2 OT YyerBLpTara, 1 or merara, 9 or cemmara u 6 or ocmara. Ot

Teopema 3.2 nmoxyuasame: (IpuIokeHA € TpOrpaMaTa, u3duciaasama L;).

Lo =1, L, = 378230, L3 = 45208408,
L, =21, Lg = 1105276,  L14 = 64970408,
L, = 216, Lg = 2894989,  L15 = 70216344,

Ly = 1472, Ly = 6889128, L6 = 488376000,
Ly = 7579, Ly, = 14549324, L,7 = 176736000,

Ls = 31943,  Lyy = 27092986, Lis = 20160000.
L = 116352,
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3.3 Omnenku 3a ciokHOCTTA HA TIpecmsaTade Ha {L;}

W3BecTHO €, ue 3amayaTa 3a mpecMATaHe Ha paauycu Ha nmokputue € N P-cioxHa
(B meCTBUTENHOCT HOPU H;—H’bJIHa [18]). Kakro Beue cmomenaxme, paguyconT Ha
[MOKPUTHE € paBeH Ha MaKCUMaJHaTa CTOMHOCT Ha i, 3a koaTto L; # 0, Taka uge
M3YUCIABAHETO HA pasnpenesennero Ha {L;} e moHe TOMKOBa TPYIHO, KOJIKOTO U
npecMATAHETO Ha paauyca Ha mokpuTrhe. Tyk maBaMe OIleHKa Ha OonucaHusa B §3.1
AJIrOPUTLM B CPABHEHHME CLC CTAHIAPTHO M3IOJI3BAHUA.

1. CraHmapTHUAT AJITOPUTBLM U3NOJIA3Ba JeOUHUIUATA 3a JUAED Ha CLCEICH K-
gac. Ilpum mero tpabsa ma ce coL3mamaT BCUYKUATE on—k
BCEKM OT TAX Aa ce HaMepw BekTopa ¢ muaumMaino Terao (O(2F) omepamum),
KaTO MEKIyBPEMEHHO ce m3moa3saTr u nmo O(n) omepanum 3a IpeCMATAHE HA
TEra0To Ha BCeku BekTop. O6mo cioxkuOCTTa 1O BpeMe e O(n2").

CbhbCeIHN EKJIaCa, 3a

NsuckBanuara 3a maMeT CLIO ca rOJeMU—HEo0XoauM e MacuB ¢ 2" eJleMeH-
ta. ToBa ro mpaBu HEIPUJIOKUM 32 FOJIEMU N, HE MOKe Ha Ce U3I0JI3Ba HOPU
3a pasrienaHus IpuMep.

2. llpu omucanua B §3.1 aaropuTnb™M TpAOBa na NPOBEPUM AU € U3MLJIHEHA

cucremara (3.6) 3a Besaro or (14 ny)(1+ng)... (1 + ngr_;)-Te cToliHOCTH Ha
2k—1

t. T'opna rpanuna 3a T03u Opoii e <1 + %) . 3a BCAKA CTOWHOCT Ha 1

Tpsa6Ba ma mpoBepuM Haii-mHOTO 2 HepaBemcTBa (a Ha mpaKTWEA MHOTO TO-

MaJIKO ), TP MPOBEPKATa Ha €HO HepaBeHCTBO ca meobxomumu O(2F) omepa-

n
2k 1

2k—1
muu. O6mo croxrOoCTTa 10 Bpeme e O | 22K (1 + ) . AaropurnMLT €

MOJMHOMUAJIEH TI0 N U € MHOTO MO-100Lp npu purcupano k u roasamo n (T.e.
OpY KOJOBE C MOBTAPSIMIU C€ KOODIMHATH).

WN3zuckBanusaTa 3a mamMeT CbLITO CA MHOTO MO-MAaJKU—OCHOBHOTO € MAaCWUB C
2% x 2F enemenTa 3a cLXpaHABAaHE HA MATPHUIATA HA CHCTEMATA.
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