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Po3rasigaerbest HOBHMiI Pi3HOBHUA MO3UUIHHUX 3aBajOCTIHKMX KOAIB - MOHOJITHMX,
nepeBarow AAKHX € MPOCTOTA BHUSIBJIEHHS] NMOMWIOK, 3aBAAKM T'YPTYBAaHHIO OJHOIMEHHHX
CHMBOJIIB Y BHIVIAAI MOHOJITHHX O0/0KiB, cGopMOBaHMX 3a NPUHIHUIIOM “ONTHMAJIBHUX
crpykrypuux nponopuiii” (OCII). JocaiaKyeTbesi TEOPETHYHMIA 3B' 130K MOHOJITHUX KOIIB 3
KOMOIHATOPHUMH CTPYKTYpPaMH Ta PO3KPHUBAIOTHCH MEPCHEKTHBH PO3BUTKY BeKTOPHUX
iH(opMaliiiHUX TEXHOJIOTIH.

Kao4oBi ciioBa: MOHOJITHHI KO, KOMOIHATOPHA CTPYKTYPa, ONTUMAJIBHA CTPYKTYpPHA
NpoNopuisi, BeKTOPHI iHpopManiliHi TeXHOJIOTIii.

A new class of the positional noise immunity codes — monolithic, which advantage is
detecting simplicity due to grouping the same symbols as the monolithic blocks formed by
“Optimum Structural Proportions’ (OSP) principleisregarded. Theoretical connection of the
monolithic codes with combinatorial structures is researched, and perspective for vector
infor mation technologies is developed.

Keywords: monolithic code, combinatorial structure, Optimum Structural Proportion,
vector information technologies.

Beryn

CbhoromHi OIpaIbOBaHO IECATKH KOJIB, SIKI TEOPETHYHO MOKYTh BHUSABJISATH NOBUIBHY KUIBKICTh
moMunok [1]. Cepen Benmkol pi3HOMAHITHOCTI TaKMX KOMIB HaMNIOIIMpeHimT ABIHKOBI KoM, SKi, Ha
BIIMIHY BiZl KOIIB 3 AOBLIbHOO (OLITBIIOK BiX ABOX) KUTBKICTIO AKICHUX O3HAK, € 3HAYHO 3PYUHIIINMH 5K
JUISl TIEpECUTIAaHHS CUTHAIB, TaK 1 3 MOTIISAY MPOCKTYBAaHHS MPHCTPOIB TUCKPETHOT TEXHIKH, OCKUILKU B
HUX JIy’K€ JIETKO 1 TEXHIYHO IMPOCTO PO3B’sI3yeThCcs 3amada (hikcallii OJHOrO 3 JBOX CTIHKHMX CTaHIB
JIOTIYHUX eJIeMEHTIB. Pa3oM 3 TUM, BUHHMKAE mpodiiemMa JAOIUIBHOCTI TOTO YH 1HIIOT'0 PO3MIIIEHHS BarOBHX
PO3PAIIB Y KOJAOBUX KOMOIHAIlISNX, ¢ (hikcallis MEBHUX BAarOBUX PO3PSIIB HA MEBHUX IO3MINSIX KOIOBOT
MOCTIZIOBHOCTI BIJIKpMBAa€ HOBI JIyXe KOPHCHI, aje, Ha jKajb, I¢ MaJOMOCHTIKEHI MOMJIHMBOCTI IpaK-
TAYHOTO BUKOPUCTAHHS LMX BJIACTMBOCTEW. Takoro kiacy 3aaadi, SIK IpaBWiIO, MAalOTh KOMOIHATOPHHI
XapakTep 1 4acTO 3BOJATHCS JIO TOIIYKY ONTUMAaIbHHMX PO3B’sA3KiB. TOMYy OIHHMM 13 MEPCHEKTHUBHHUX
HaTpsAMIB MPOJIOBKEHHS JOCTIKeHb Yy Talmy3i iHpOpMaIiiiHUX TEeXHONOTiH € mpobieMa 3HaXOKEHHS
ONTHMAJILHOTO PO3IMOJLTY BaroBHUX pO3PSAIIB TO3UIIIHOTO KOAY 3a KPHUTEPIEM KOIYBAaHHS 4YHCEN
HATypaJbHOrO PsAay (piKCOBAHOI KUIBKICTIO CIOCO0iB. 30KpeMa, aKTyaJlbHUM IMHMTAHHSAM MOXXKHA BBa)KaTH
JOCITIDKCHHS. T€OMETPUYHHMX BIIACTHMBOCTEH MPOCTOPY-4Yacy, B SKOMY 3IIHCHIOETBCS KOIyBaHHS, Iepe-
CWJIaHHSA Ta IepeTBOpeHHs iH¢opmarlii. [IpupomHuM HaNpsMOM LUX JOCIIKCHb € BHBUCHHS Ta
BHUKOPHUCTaHHS 00’ EKTUBHHUX 3aKOHIB PEabHOTO MPOCTOPY-4Yacy JJIsl PO3BUTKY HOBITHIX iH(opMamiiHuX
TEXHOJIOT1 MalOyTHBOTO, 30KpeMa MPOCKTYBaHHS BHCOKOC(EKTHBHUX 0araTOBUMIpHHX (BEKTOPHHX)
KOMIT FOTEPHHUX CHCTEM.
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YucioBa Mojieb CHCTEMH KOAYBaHHS 3 KiJIbIIEBOIO CTPYKTYPOIO
PosrisiHeMO MoJenb JEsIKOi CUCTEMHU SIK BIOPSAAKOBaHY MHOXHHY HUIMX gomatHux uncen (Ki, K,
...Ky), posmimenux y Burmsmi 3amkuyToi (KimbiieBoi) mocmigoBuocTi. Hexait K, = (Ki, Ko, ...K,) — me
CHCTEMa IOCII0OBHO BIIOPSAIKOBAHMX KOJOBUX PO3PSAIIB 3 KUIBLIEBOIO CTPYKTYPOIO, TaK IO KOXEH 13
PO3PSIIB 3aBKIM POIMILIICHUI TTOPST 3 ABOMA iHITHMHK po3psaaMu. Tak, HapuKiIag, po3psaa Ky — mopsi 3
pospsimamiu Ky i Ky . JIerko 009HMCINTH, 110 YHUCIIO 1 YCIX MOKIMBHX ITOCTIIOBHO BIIOPSAAKOBAHHUX HAOOPIB,
CKJIaJIeHuX 13 Oyb-sKoi KibkocTi (Bia 1 1o N-1), Bu3HauyaeThes 3a HopMyIIoro:
Si=n(n-1). (D)
Kpim Toro, Tpeba BpaxyBaTH Ie OJHY CYMY yCiX BaroBUX pO3psiIiB, 110 HE 3aJIGKUTH Bl BUOOPY
MICIIS TIOYATKY iX BiTIKy. OT)Ke, MaKCUMAaJIbHE YMCII0 S, KUTBLIEBUX CYM B’ SI3aHKHU € TAKUM:
S =n(n-1) +1. 2
[MocraBuMoO BUMOTY, 11100 MHOXKHHA BCIiX KUTBLIEBUX BHUEPIYBala MHOKHHY HATYpaJIbHUX UYUCEN
Bin 1 10 §, = n(n-1) dikcorany kinpkicth R pasis. Toxi ¢popmyrna (2) HaOyBae 3aragbHIIIOTO BUIIISY:
S =n(n-1)/ R+1. (3)
3 BHIICBUKIIAICHOTO BHUILTUBAE, 10 32 HASBHOCTI 3raJlaHMX OOMEXKEHb Ha TOMOJOTIYHY CTPYKTYPY
Ta crnoco0y KOAyBaHHS cHUCTeMa KOJyBaHHsA 3 (OPMYBaHHSIM KOJOBHX KOMOIHAIli 3a KiTBIIEBOIO
CTPYKTYPOIO JlocATae BABIUl OUIBIIOI TOTY)KHOCTI KOAY TMOPIBHSHO 3 MOXIHUBOCTSIMH CHCTEM 3
PO3IMKHEHOIO CTPYKTYPOIO, JJIs SKHX, SK BIIOMO, KUIbKICTh MOXJIMBHX CIIOCOOIB (DOpMYBaHHS KOIOBHX
KoMOiHaIii 3a (iKCOBAHOI KUTBKOCTI PO3PAIIB € BIIBiYi MEHIIIOKO.

IMocTanoBka 3agaui

[TocraBUMO Taki BUMOTH JI0 CHCTeMH (pOpMyBaHHS KOJOBHX KOMOiHamii: 1) yci 103BOIeHI KOIOBI
KOMOiHaIii TTOBMHHI CKJIAAAaTUCS He OUIbIle HDK i3 JIBOX TPyN 3 OJHOMMEHHHMH CHMBOJIAMH Y KOXKHIiH
rpymi; 2) cxema pO3MOAITY Bar PO3psIiB MOBHHHA 3a0€3MEUNTH MOMKIHUBICTH (POPMYBAHHS KOITOBHX
KOMOIHAIIii, YUCITOB] 3HAYEHHS SKUX BHUEPITYIOTh HATypalbHuUH psaa; 3) BCi KoMOiHaIii KOqy i3 3a1aH0I0
3ATHICTIO OO BUIIPABJICHHS MOMWJIOK IMOBHHHI MaTH OJHAKOBY JNOBXWHY. KoJ, sIKuii 3a710BONBHSB OH
BHIIE3ralaHi BUMOTH, HaOyBa€ KOPHCHHX BJIACTMBOCTEH. 1) B3a€MHO OJHO3HAYHA BiAMOBIIHICTD MiX
MHOXXHHOIO 4YHCENT HATypaJbHOTO PSAy 1 KUIBKICTIO crHOco0iB (opMyBaHHS JO3BOJIEHHUX KOJOBHX
KoMOiHamii; 2) BemWKa IIBHAKICTH (POpMyBaHHS KOAOBHX KOMOiHamiii; 3) BHCOKa 3aBaJOCTIHKIiCTH,
4) npocrorta i 3py4HIiCTh KepyBaHHs iH(pOpMALIfHUMHU MOTOKaMH; 5) BHUCOKA MIBUIKICTH BHITPABICHHS
MOMHJIOK; 6) BUCOKHII piBeHb 3aXHIICHOCTI BiJl HECAHKIIIOHOBAHOIO JIOCTYILY; /) MOXJIHBICTh CTBOPCHHS
BHUCOKOC(PEKTUBHUX 0araTOBEKTOPHUX CHUCTEM KOJYBaHHS Ta NepeTBOpeHHs iHdopmarlii. 3Bijcu BUTUIMBAE
i1es CTBOPEHHSI HOBITHIX 1H(OpPMAIifHIX TEXHOIOTiH Ha OCHOBI BUKOPUCTaHHS MPUHIIMITY “ JOCKOHAJIOTO
PO3IOJIUTY BaroBUX MPOMOpITii”.

PosrnsHemo neranpHimie (opMyBaHHS KOJOBMX KOMOIHAIlM 3a NPHUHIMIIOM “ONTUMAIbHUX
crpykrypaux mporopiiii” (OCII) Ta BCTAHOBMMO TEOPETHYHUI 3B'I30K TAKHX KOJIB 3 KOMOIHATOPHHMH
cTpykTypamu [2] Ha mpuKIazi moOyA0BH IBOBUMIPHHUX CHCTEM KOAYBAHHSI.

Hexait enemeHTaMH Takoi cUCTeMH Oyje IMOCIHIJIOBHICTh YHOPSJKOBAHHX YHCIOBHX 2-KOPTEXKiB
(K1, k21), (Kaz, K22), ..oy (Kai, K2i), ..., (Kin, Kon)), OCTaHHI# 3 SIKHX TIOPST 3 TIEPIIUM. Wnerses PO CTBOPEHHS
CHCTEMH JIBOBHMIPHOTO KOJyBaHHS, TpadiyHO-UMCIIOBA MOJIENb SAKOi HAO0yBae BHUTJISITy 3aMKHEHOI T
(muB. pucyHok). Ha mpoMy pHCYHKY MOXKHA MOOAa4YUTH CUCTEMY (POPMYBaHHS KOJOBUX 2-KOPTEXKIB N-TO
MOPSIZIKY 3 KUTBIIEBOIO CTPYKTYPOIO, JIe N — KUTBKICTh 2-KOPTEXKiB.

(ka1, kaa) (ka2, kz2)

ki)

I'paghiuno-uucnosa modenv cucmemu
0808UMIPHO20 KOOYBAHHS N-20 NOPAOKY
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[TocraBuMO 3aauy BUOOPY ILIOYMCIOBUX 3HAUYEHB N — MOCIOBHOCTI BIOPSIKOBAHUX 2-KOPTEKIB
(Kii, ko) 3 ypaxyBaHHSIM TaKUX BHMOT'

1) yci 2-xopTexi He TTOBHHHI TOBTOPIOBATHCS,

2) yci 2-MoayibHI BEKTOP-CYMH TOPYY PO3MILIICHUX 2-KOPTEXKIB HE MOBUHHI TTOBTOPIOBATHUCS;

3) MHOXHHA yciX BHOpaHHX 2-KOPTEXKIB pa3oM 3 yciMa 2-MOIYJbHUMH BEKTOpP-CyMaMH TMOPYY
PO3MIIIEHUX 2-BEKTOPIB MOBUHHI 3aTIOBHUTH KOOPJAHHATH JBOBUMIPHOI MATPHIII.

3 BuMor 11 2 purimBae cuctema HEpiBHOCTEH :

(K1, Ko1) # (Kiz, Ka2) # ... # (Kai, Kai) # ... # (Kin, Kon) # (K1, Ko1) + (Kiz, Ka2) #...# (Kan, Kon) + (Kua, Ko1) #
o (Kug, Kog) + (Koo, Ko) + ...+ (K, Koi) + ...+ (Kin, Kon)-

Ilin 2-MOmyNBHOIO BEKTOP-CYMOIO PO3YMIEMO pe3yJbTaT apu(METHYHOrO JJAOAABAHHS YHCE,
BUOpAHMX BiJ] KOXKHOTO 3 N 2-KOPTEXIB, YMCNIA SKUX MAIOTh OJHOMMEHHI TOPSIKOBI HOMEpH, MPHUOMY
JOJIaBaHHs 3AIMCHIOIOTh 32 BIIIOBITHUMU MOIYJISIMH.

Jlnst notpumanHs Bumorn 3 Tpeba ckopucrtatucs 3anexHocTsiMu (1)—(3), ski gaoTh 3Mory
OOYHCIIMTH 3HAYCHHS MOAYJIIB i, OT)Ke, pO3Mipu IBOBUMIpHOI MaTpuili. Hanpuknan, ais N = 4 3 piBHAHHS
(1) BumnuBae, mo moxyismu M; i M, MoxyTh OyTn uncna 31 4.

Hexaii (k]_]_, kz]_) = (1,1), (k]_z, kzz) = (1,2), (k]_g, k23) = (1,4), (k14, k24) = (1,3) TOIIi YUCJIIOBA MOJICIIb
CHCTEMH JBOBHMIPHOTO KOAyBaHHs 4-10 mopsaky (N=4) Mae Taxwii BUTIIST;

((1.1).(1,2),(1,4),(1.3)).

3Haii1eMo BCi 2-MOyJIbHI BEKTOP-CYMH Ha il KiJbIEBIH MOCIITOBHOCTI :

(kut, Kor)+H(kaz, Ko2)=((Kurtkao), (keatkoo))= ((1+1), (1+2)) = (2,3);

(kuz, Ka2)+(kas, Kag)=((kiotkas), (keotkos))= ((1+1), (2+4)) = (2,6);

(Kas, k) +(Kua, Kaz) = ((Kiz + Kua), (Koz + kaa)) = ((1+1),(4+3)) = (2,7);

(kua, Kos) + (Ka, kot) = ((Kaa + Kaa), (koa + kaa)) = ((1+1), (3+1)) = (2,4);

(Ku1, Kor)+(Kio, koo)+(Kasz, Kas) = ((Kiatkiotkaa), (Koo + Koo + Koz ) = ((1+1+1), (1+2+4)) = (3,7);

(Ki2, Kaz) (K13, Kaz)+(Kaa, Koa) = ((Kiz + Kiz + Kua), (Ko2 + Koz + ko )) = ((1+1+1), (2+4+3)) = (3,9);
(Kus, Kaz) + (Kua, Koa) + (Kiz, Ko1) = ((Kas + Kaa + K1), (Kos + Koa + K2y )) = ((1+1+1), (4+3+1)) = (3,8);
(Kaa, koa) + (Kua, ko1) + (Kiz, K22) = ((Kia + Koz + Kaz), (Koa + ko1 + k22 )) = ((1+1+1), (3+1+2)) = (3,6);
(Ka1, Ko1) + (Kag, koo) + (K3, Kog) + (Kug, Kog) = (1 +1+1+1), (1+2+4+3)) = (4,10).

SAkio & B OOYMCICHHSX BpaxyBaTH 3HA4YeHHs MoayniB M; =3, M,= 4, Tomi OTpUMAaEMO TaKHii

pe3yJbTarT:

(K1, K21) + (Ki2, K22) = ((Kaa + Ka2), (ko1 + K22)) = (2,3);

(Ki2, K22) + (Kiz, Kos) = (K2 + ki), (K2 + ka3)) = (2,1);

(Kis, Ko3) + (Kua, Koa) = ((Kas + Kia), (Kos + k24)) = (2,2);

(Kua, Koa) + (Kua, Ko1) = ((Kua + K1), (Koa + k1)) = (2,4);

(Kua, Ko1) + (Kiz, Ko2) + (Kis, Kas) = ((Kuz + Kaz + Kia), (Kot + Koo + k3 ) = (3,2);
(Ki2, Ka2) + (Kis, Kos) + (Kua, Koa) = (K2 + Kaz+ Kia), (Koz + Koz + ks ) = (3,4);
(Kis, Kos) + (Kua, Koa) + (Kiz, Ko1) = ((Kus + Kag + Kia), (Ko + Koa + ka1 ) = (3,3);
(Kua, Koa) + (Kua, Ko1) + (Kiz, Ka2) = ((Kua + ka1 + Ki2), (Koa + ko1 + k22 ) = (3,1);
(Kua, Ko1) + (Kiz, Ka2) + (Kis, Kas) + (Kua, k24) = (0, 0).

Pesynbrati 004MCIIeHb MOKa3ykooTh, 10 KinbieBa mocaigoBHicts ((1,1),(1,2),(1,4),(1,3)) yrBOptoe
Matpuio 3 posmipamd 3~ 4, sKa MICTUTh yCi KUTbI[EBI BEKTOP-CYMH, YHCIOBI 3HAYCHHS SKHX
3aIIOBHIOIOTH 11 KOOPJAMHATH.

MoHoustiTHHIi KO HA IBOBUMIPHHX ONTHMAJIBHUX CTPYKTYPHHX MPOMOPUisiX

HactynmHuii mpuKkiIag CTOCYeEThCS 3aCTOCYBAaHHS JIBOBHUMIPHHX ONTHMAIBHHUX CTPYKTYPHHX
MPOIOPLIH U1 KOAyBaHHS BEKTOPiB. [1i/] TBOBUMIPHOIO “ONTUMAIBHOK CTPYKTYPHOIO Mpomnopitiero” (2-
OCII) po3ymieMO HUKITIYHY MOCIIOBHICTh JBOMICHUX I[JIOYHCIOBUX KOPTEXKIB, yCI CyMDKHI CyMH SIKHX,
Y3STHX 32 BIINOBITHHUMH MOJYJISIMU 3a TIOPSJKOBHMH HOMEpaMH MicCllb KOPTEXKiB, YTBOPIOIOTh CHCTEMY
BEKTOPIB y BUIJISI IBOBUMIpHOT MaTpuili. JIBoBuMipHiii kinbieBii OCII BigmoBigae cucrema KoayBaHHS
JIBOBUMIPHUX BEKTOpPIB 3a MpaBHJIaMH, Mepen0dadyeHuMHu Ui MOHOJITHOTrO Kony. Hanpukian, 2-BuMipHa
kinbiea OCII Ha mocnigoBHocTi 2-micHux koprexi ((1,1), (1,2), (1,4), (1,3)) yrBoproe mockoHany (3
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HOTJISIYy TOCSATHEHHS iH(pOpMaIiiiHOT Oe3HaAMIPHOCTI MOHOJITHOI'O KOJAY) CHUCTEMY KOAYBaHHS YCiX
JIBOBUMIPHUX BEKTOPIB HA MATpPUIli 3 po3MipaMu 3x4, 1o imroctpye tadm. 1.

Tabruys 1
KoayBanus 1BOBHMIpHUX BeKTOPIiB y cucTeMi

(1.1, (1.2), (1.4), (1.3))

Bexrop Komora xoMOiHaris
1,1 1 0 0 0
(1,2 0 1 0 0
(1,3) 0 0 0 1
(1,4 0 0 0 1
2,1 0 1 1 0
(2,2 0 0 1 1
(2,3) 1 1 0 0
(2,4 1 0 0 1
(3,1 1 1 0 1
(3,2 1 1 1 0
(3,3) 1 0 1 1
(349 0 1 1 1

3 tabn. 1 moxxHa 6aunTH, 10 HaBeneH1 4-po3psiHi KOoMOiHAIlll 3aKOI0BAaHUX Y MOHOIIITHOMY KOJi
BektopiB Bin (1,1) mo (3,4), 3amOBHIOIOTH KIITHHKA MATpPHUI[ po3MipaMu 3x4, YTBOPIOIOYH CHUCTEMY
KOAYBaHHS y BUIJIAI IBOBUMIPHOTO “KiIbIIEBOI'0O MOHOJITHOrO" KOAy. Ll BIacTHBICTH a€ 3MOTry MOAATH
B MOHOJIITHOMY KOJIi Oy/Ib-SIKHIi IBOBUMIPHHI BEKTOP, OOMEKEHHH paMKaMu Matpuili 3x4. OnucaHuii Ko
€ ONTHUMaJIbHUM KOJOM 3a KpHUTEpiEM MIiHIMI3alii KUIBKOCTI PO3psIiB 3 OOMEKEHHSM Ha MpaBUIia
(hopMyBaHHsI OHOMMEHHUX CHMBOJIB Y JO3BOJICHUX KOJOBHMX KOMOiHaIlifX. OOMEKEHHS IOJISAraloTh B
TOMY, IO BCi OJHOWMEHHI CHMBOJIM B MEXaxX BIAMOBIIHOrO OJIOKA PO3MIIIEHI OAWH TOPSJ 3 OJHHM.
OpnHak, siKk MOKHA 1T00AYMTH 3 TAOJIMIll, He3BaXKatouu Ha 11 ooMexenHs, npuniun OCII, skuli 3akiaaeHo B
OCHOBY MOOYIOBH CHCTEMH MOHOJITHOTO KOJY, YMOXIJIMBIIIOE OTPUMAaHHS SIKHAMIOBIIOTO TapMOHIHHOTO
psiiy NBOMICHHMX criBBigHOIIeHb. Lle mae 3mory ¢dopMyBaTé 103BOJNECHI KOJOBI KOMOiHAIi BEKTOpIB.
Indopmaniitna cucrema, sika ocHoBana Ha MoHodiTHoMy OCII-koxi, HaOyBae psiy KOPUCHHX BIIaCTH-
BOCTEH, 30KpeMa 3aBJIsSKM PO3MEXKYBaHHIO OJIOKIB “HyJiB” Ta “OAMHMIL" OOMEKYETHCS BIUIMB 3aBaj y
KaHai 3B’ 3Ky, 3pOCTa€ MBUAKOJIS MEPETBOPEHHSI KOJAOBUX CHUTHAJIB Ta HAIIMHICTH CHCTEMHU IEPETBO-
PCHHSI KOJOBMX CHUTHAJIIB, IMIJBUIINYETHCA PIBEHb 3aXUCTY 3aKOAOBAaHUX JaHUX BiJl HECAHKIIIOHOBAHOTO
JOCTYILY, CITPOIILYEThCS CXEMHA peai3allis Ta KepyBaHHs IPUCTPOSMH TIEPETBOPEHHS CUTHATIB.

Hactynmuuii npukiag AEeMOHCTpYE IHINWH PI3HOBHJ JOCKOHANOI CHCTEMH “MOHOJITHOroO”
KOAYyBaHHs, fKa, Ha BIAMIHY BiJ| MONEPEIHLO PO3MNISHYTOI, Ja€ 3MOTYy 3IIHCHIOBATH OOYHMCIIIOBAIbHI
oreparlii Ha JBOBUMIpHii MaTpuili 3 po3mipamu 3x4 y Mexax 3MiHtoBaHHS Bix O 1o 2 — aj1s1 mepiioi, Ta Bix
0 no 3 — apyroi KOOpAWHAT TBOBUMIPHOTO BEKTOPHOTO MPOCTOPY.

(0,0)=(2,2) +(0,2) +(1,0),
0,)=(1,1)+(2,2) + (0, 2),

(0,2)=(0,2),
0,3)=(1,1) +(22),
(1,0)=(1,0),
(1 1D=(@12),

(1,2)=(0,2) +(1,0),
(1L3=10+1D+(22,
(2,00=(2,2) +(0, 2,

2, 1)=(1,0+(1,
(2.2)=(272),

75



(23)=0,2+(10+(1 1)
OO6umcIeHi 3HaUeHHS BEKTOPIB BUUYEPITYIOTh KOOPIUHATHA KOMIPOK Matpuii 3x4:

0,0(0,1) (0,2 (0,3
(1,001,112 (@13
202102223

Y Tabn. 2 HaBeJCHAa CHUCTEMa KOJYBaHHS JIBOBHUMIPDHHUX BEKTOPIB Ha KUIBIIEBIA IMMOCHiTOBHOCTI
2-xoprexis ((0,2),(1,0),(1,1),(2,2)), ne mepira KOMIIOHEHTa BEKTOPa O0UHCITIOETRCS 3a MoayneM M1 =3, a
apyra — 3a MonyJieM M2 = 4,

Tabnuys 2
Cucrema “ MOHOJIITHOTO" KOAYBaHHA 2-BEeKTOPIiB
Ha kibuesiii mocainosuocri ((0,2),(1,0),(1,1),(2,2))
Bexrop | Kon Bexrop | Kon Bexrop | Kon
(0,0) 1101 (1,0) 0100 (2,0) 1001
(0,1) 1011 (1,1) 0010 (2,1) 0110
(0,2) 1000 (1,2) 1100 (2,2) 0001
(0,3) 0011 (1,3) 0111 (2,3) 1110

Teopernuni AOCHIKEHHS, TOB si3aHI 3 MPOOJEMOIO ICHYBaHHS, INEPETIKYy Ta CHHTE3y IBO- Ta
0araTOBUMIPHHX CHUCTEM KOJyBaHHS, NAlOTh 3MOTY CTBEPKYBAaTH IMPO TEPCIEKTUBHICTh MPOJOBXKEHHS
JOCII/DKEHh Ha I[bOMY HAINpPsIMKY Ta CTBOPEHHS B MaiOyTHHOMY HOBITHIX TPUCTPOIB Ta CHCTEM 3
PO3LIMPEHUMH TEXHIYHUMH 1 (PYHKI[IOHATBHUMH MOXKIUBOCTSIMH, 30KpeMa BEKTOPHHX iH(OpMAIiiHHX
TEXHOJIOT'1i, OCHOBAaHUX Ha KOMIT IOTepHIN apu(METHII MOHOIIITHOTO KOJIY.

BuchHoeku

Teopist BEKTOPHUX JTOCKOHAIMX CTPYKTYpP MOXKE 3aCTOCOBYBATHChH Y TPOIPECHBHHUX 1H(POPMAIIHHIX
TEXHOJIOTIAX Ui MOOYIOBH CHCTEM KOJYBaHHS Ta TepeTBOpeHHs iH(popMmaiii Ha OCHOBI KibLIEBOT'O
MOHOJIITHOTO KOAY, IO Tepeadadae KoJAyBaHHS, MEPECHIaHHS Ta TIEPETBOPEHHS MOBIJOMIIEHDb Y BUTIISI
BekTOpHHX (baraToBUMIpHHX) MacHMBiB 3 JOCKOHAJIO pPO3MOMIIEHMMH 3 TOTISAAY — MiHiMizamii
iHpOpMAIiifHOT HA/UIMIIKOBOCTI BAaroBUMH 3HAYCHHSMH BEKTOpIiB. [7es BUKOPUCTAHHS MPUHIUITY
onTuManbHUX CrTpykrypHux mponopitiii (OCII), mo BHHHKIA Ha TepexpecTi Teopil KOMOIHATOPHUX
KoH(pirypamii Ta KOAyBaHHS, BIIKpHBae HOBUU HampsaM Ui (GyHAaMEHTaIbHUX 1 TNPHUKIAIHAX
nociimkenb. [lepen0avaeTbcsi MOMXIIHMBICTH CTBOPEHHS TIPOIECOPiB, TOOYIOBaHMX HA BEKTOPHIH
apudpmeruni OCII. Otpumani pe3yiabpTaTH nependadaroTh Po3MUpeHHs chepu TOCTiHKEHb B THX Taly3sax
HayKH 1 TEXHIKH, J¢ BIPOBA/DKYIOTHCS 3arajbHOCHUCTEMHI TPHUHIMIHN, 10 O0a3yloThCI Ha Teopii
KOMOiIHATOpHHUX KOH(]Irypairiii: MatemMaTuili (BeKTOpHa anredpa, Teopis TPyIl), O0UMCIIOBAIBHINA TEXHIII,
kpuntorpadii, iHGOPMAIIMHO-BUMIPIOBAJIBHIM TEXHIIl, KOMIT IOTEPHUX TEXHOJOrIAX, pamiodizumi i
CHCTEMaXx 3B’ SI3Ky Ta CyMDKHUX Tally3sX.
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