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MeTo10 po0OTH € TOCIIKEeHHS 3aBAJOCTIKUX KOAIB HA OCHOBIi ileaJbHUX KiJbIeBUX
BilHOIIIEHDb JJIs1 BiTHOBJIEHHs MOMKOM:KeHoi indopmanii. s 3anmodiranust BTpaTam umudpo-
BHUX JaHUX CTBOPeHO eeKTUBHMI{ 3aBa10CTilikMil KOJ HA OCHOBI ileaJIbHUX KiJIbLIEBUX B’s13a-
HOK JUISl 3aXHCTY Ta BitHOBJIeHHs iHdopmanii, skuii 3a0e3mevye MOKINBICTL BUIIPABJICHHS /10
25 % nomMuIoK y KoaoBoMy ciioBi. Po3poOienuii mporpaMHuii NMPOAYKT, SIKUI MOJeJIIOE
Po0OTY 3aBa/IOCTIi{KOTr0 KOy HA OCHOBI iTleaTbHUX KUIbIIEBUX B’ I3aHOK.

KiarouoBi cioBa: ineajibHa KijJblleBa B’si3aHKa, 3aBajaocTiiikmii kox, kox BYX, kox
XeMmMiHTra.

The purpose of work is research of error controlled codes on the basis of ideal ring
bundles for proceeding in the damaged information. For prevention of losses of digital data an
effective error controlled code is created on the basis of ideal ring bundles for defence and
proceeding in information, which provides possibility of correction to the 25% errors in a code
word. Worked out software product which designs work of error controlled code on the basis
of ideal circular bundles.

Key words: idea ring bundle, error controlled code, BCH code, Hamming code.

Beryn

AKTyasbHICTh IMTAHHS 3aXUCTY JJAHUX CHOTOJHI BU3HAYAETHCS TAKMMU OCHOBHUMH (haKTOPaMHU:

— pO3MHpeHHSIM ceprd BUKOPHCTaHHS iH(GOPMALIHHUX TEXHOJIOTIH, PIZHOMAHITTAM 1 MeXaMu
NOIIMPEeHHs iHpopMaIii, BACOKUMH TeMIIaMH 301IbIICHHS KiTbKOCTI TEXHIKH;

— MIiJBUILEHHAM DiBHS BipH B aBTOMATH30BaHI CUCTEMH YIPaBIiHHS 1 onpaitoBanHs iH(opMartii;

— 3amydeHHsM A0 mporecy oOpoOku iHpopmalii Bce OUIBIIOI KiMBKOCTI JIIOACH Ta MiANPHEMCTB,
Pi3KMM 3pocTaHHAM IXHIX i1H(oOpMamiiiHUX NOTpeOd, HASIBHICTIO IHTEHCHBHOrO pyxy iHQoOpMamii Mix
YYaCHHUKaMH MPOLIECY;

— KOHIEHTpPALI€I0 BENUKUX OOcCsriB iHpopManii pi3HOrO NpHU3HAYEHHS, SKa 3alKucaHa Ha
€JIEKTPOHHUX HOCISIX;

— CTaBJICHHAM J0 iHpopMaLii sIK 7O TOBapy, NEPEeXoA0M A0 PUHKOBUX BiIHOCHH y cdepi HagaHHS
iH(pOpMaLiHUX MOCTYT 3 KOHKYPEHIIEO 1 MPOMUCIOBUM IIMUTYHCTBOM;

— pI3HOMAHITTAM BH[IB 3arpo3 i BHHUKHEHHSM HOBHX MOXJIMBHX KaHAJIiB HECAHKIIIOHOBAHOTO
JOCTyMy /10 iH(opMarlii;

— 3pOCTaHHAM KUTBKOCTI KBami(iKOBaHMX KOPHCTYBadiB KOMIT'FOTEPIB 1 MOXKIHMBOCTEH TXHIX
MIPOrpaMHO-MaTeMAaTUYHUX Jil, HeOaKaHUX JUIsl CHCTEMHM ONPAIIOBaHHS iH(pOpMAIIiT;

— PO3BUTKOM pHUHKOBUX BigHOCMH (y cdepi po3poOiieHHs, TOCTaBKH, OOCIyrOByBaHHS
OOYHUCITIOBATIBHOI TEXHIKH, PO3pOOJICHHS IIPOrPaMHKX 3ac00iB, 30KpeMa 3ac00iB 3aXUCTy iH(pOpMaIIii).

IMocTanoBka npod.emMn

lonoBHOIO TpoOIEMOIO, SIKA PO3TJINAETHCSA B CTATTi, € BHHUKHEHHS 3aBaj B iHpoOpMaIlii, ska
YTBOPWIIACH Uepe3 30UThIIECHHS KiTbKOCTI KOPUCTYBadiB KOMIT IOTEPHOI TEXHIKH, BEJHKHUHA 00ciT 000poTy
iH(dopMallii, mIBUIICHHS IIHHOCTI TUPPOBOT iH(OpMAIlii Ta 30UIBIICHHS BUIIB 3arPo3.
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Mera — 3HAWTH 3aBaJIOCTIMKHIA KOJ, SKWM OW OyB mpOCTHM y TOOYIOBI Ta MaB 3aBaJlOCTIHKi
napaMeTpH, He TipIli, HiX Yy 3aralbHOBIIOMUX KOJIIB.

Bupimenns npodjaemu

B ocHoBy moOymoBM 3aBaJlOCTIHKHMX KOIIB, SK BiJIOMO, TOKJIAJEHO MPHUHIIAI BBEICHHS HAJ[IHIII-
KOBOCTI, IO JTA€ 3MOTY BHSIBIIATH Ta BUIPABJIATH IOMUIIKY 32 PaXyHOK HaKJIaJIeHHS JOAATKOBUX BUMOT JIO
nepelaHuX CUTHAIB 3 TMOJNANBIION iX mepeBipkoto. Cepell BeNUKOi PIZHOMAHITHOCTI TakUX KOIIB
0CcOo0JIMBE Miclle 3aliMarOTh LMKIIYHI, IIMPOKE 3aCTOCYBAHHS SKHUX Ha IMPAKTHI 3YMOBJICHO BHCOKOIO
e()EeKTUBHICTIO Ti/I Yac BHUSBIEHHS Ta BUIPABICHHS MMOMHIIOK, a TAKOX MOPIBHSHO MPOCTOI pealli3aili€ro
KOAYBaJIbHHX 1 IEKOAYBAIBHUX MIPUCTPOIB.

Sk yxe 3ragyBajiocs BUILE, IIed TapaMeTp IMOB’SI3aHUH 3 KOPEKTYBaJIbHUMH BIACTUBOCTSIMHU Koxay. Jlo
HUX 3apaxOBYIOTh BIIACTUBOCTI BUSBISTU MOMIJIKH, BUIIPABISATH IMOMWJIKA Ta BUIPABISTH TIOMHJIKH MEHIIIOT
KPaTHOCTI ¥ BUSBIISATH MOMHIJIKH OUTBILOI KPaTHOCTI. B 11bOMy KOHTEKCTi MOKHA BUIUTUTH TaKi MOMEHTH:

— 110 Oljblla MiHIMaJIbHA KOJIOBA BiJICTaHb KOy, TO Kpallla HOoro 3/IaTHICTh BUSBIISATH IOMHJIKH;

— TOTpiOHO PO3PI3HATH MOHATTA “MiHIMallbHa KOJOBA BiJICTaHb JJIS Maph KOJOBUX KOMOiHAIlii”
i “miHIMalIbHA KOJIOBA BiJICTaHb JJIS KOy .

Il 3amobiranHs BTpaTaM HMU(POBUX AaHUX CTBOPEHO €(PEKTUBHHM 3aBaJOCTIMKHIA KOJ Ha OCHOBI
ineansHuX KijblieBux B’ si3aHok (IKB) mist 3axucty Ta BimHOBIeHHs iHMOpMarii [2].

IneanpHa KinmblieBa — 1€ IUKITIYHA MOCHIJOBHICTH N YHUCEI, HA SKid BCi MOXKIIUBI KiTBIIEBI CyMH

BUUEPIYIOTh R -pa3iB 3HaYEHHS YHCEI HATypaJIbHOTO pady Bix 1l mo S, = @+1 (puc. 1) [1].

Puc. 1. [oeanvna xinoyesa 6’ sazanka 3 napamempamu N =4 ma R=1

Onumemo nmoOyZOBYy KOOy Ha OCHOBI ifiealbHUX KiNBLEBHX B’S3aHOK 3 MapamerpaMu N=4 Ta
R =2, ne 1 Bimnosinae 1, 2 — Bignosinae nocmigosuocti 10, 3 — 100 i T.1. (puc. 2).

Puc. 2. I'pagiune npedcmasnenns nobyoosu kody na IKB 3 napamempamu N =4 ma R =2
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Jlns onTUMalbHUX TMapaMeTpPiB 3aBaJOCTIMKOro koay Ha ocHoBi IKB 3anexxHO Bim mocTaBiieHOT
3amavyi Jayke IIHHUM € 3B’S30K MiX MIHIMAIFHOK KOJOBOK BiJICTAHHIO Ta KOPEKTYBAJILHUMH
BJIACTHBOCTSIMU KOy IIO/I0 3HaXO0/KeHHs moMmtok (1) Ta ix Bunpasienus (2):

td = dmin _l’ (1)
d. -1
t. = —min__— (2)
2

Bapto po3ymiT, 110 3i 301IbIICHHAM MiHIMaJIbHOI BiACTaHi, MOPSA 31 3pOCTaHHAM KOPEKTYBaJIbHUX
BJIACTUBOCTEH, MU 30UIBLIYEMO HQJIMINKOBICTh KOAy. ToMy B Wil cHTyalil onTuMainbHHN BHOIp
KOPEKTYBAIBHUX BIACTHBOCTEH KOIy 3a (opMyItoro (3) € Ha3BUIaiHO BaKIHBHM.

dmin = Z(n - R) (3)

PosrnsremMo moOyZoBY KOAYBaNBbHOTO —aidaBiTy METOAOM LUKIIYHOTO 3CYBY II€PBHHHOL
MIOCITIZIOBHOCTI, JOAAaBaHHA 1HBEPCHUX IIOCIIOBHOCTEH, IOCIIJOBHOCTEH HYJIB Ta OJUHHUIL Ta OiTa
nepeBipKy Ha mapHicTh (puc. 3).

Puc. 3. Ipuxnao xooysanns nosioomaenns na IKB 3 napamempamu N=4 ma R =2

JexonyBaHHS Ta BHUIPaBICHHS TOMWIKK y TepenaHoMy moBigomiieHHi Ha IKB 3 mapamerpamu
n=4 ta R =2 moka3aHo Ha puc. 4.

IMopiBHIOEMO BXiZHY 3aKOJOBaHy MOCHiIOBHICTH (puc. 3) 3 KOAyBaJdbHHM andaBiTOM.
HaiinoniOHiia mociitoBHICTh Oy/e MPaBUIIBHOIO.

Puc. 4. IIpuxnao dexodyeanis nepedanozo nosioomaenns na IKB 3 napamempamu N=4 ma R =2
[TopiBHSIEMO 3ampONOHOBAHWH 3aBafOCTIMKUN KOJ 13 3arajbHOBIIOMHMH DILICHHSIMH II0J0

KibKOCTI iH(opMartiiiHnX cHUMBOMIB (puc. 5), KiNBKOCTI MOMWIOK, SKi BHOpaBIsOThC (puc. 6), Ta

HOTYXHOCTI KOy Ha OCHOBI 3anexHocTi S, Ta dopmyn (1)—(3) [1, 2].
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MNel b | Ni_Baacswid | Ni_HeexsigMzTanTHKA | Ni_Xessinra [ Ni_BYX
g 3 1 2 1 1
H L 3 3 3
3| 15 5 4 10 5
4] 31 B 5 ) B

Puc. 5. opisusnns éracrnoeo kody na IKB 3 kodamu BYX, Xemminea ma Heekioucmanmuum
34 KIbKICMIO THHOPMAYIIHUX CUMBOI8

Mz M| t2_Bnackei |t _HeeWBlOMITANTHAR t2_Xempnra |t B4X
1] 3 0 1 1 1
| 7 1 1 1 1
3] 15 3 2 1 3
4] 51 7 2 1 5

Puc. 6. Iopisusanns éracrnoeo kooy na IKB 3 kodamu BYX, Xemminea ma Heekioucmanmuum
3a KIIbKICMIO NOMUJIOK, KT GUNPABIAIOMbCA

MNel N | P_BnacHwi | P_HeerpigMCTaHTHAE P_BE4X
1] 3 2 G 2
2l 7 16 14
3] 15 32 30 32
4] 31 L) 62 54

Puc. 7. lopisusnns éracrnoeo kooy na IKB 3 kodamu BYX, Xemminea ma Heekioucmanmuum
30 NOMYAHCHICIO KOOY

Po3pobiieno mporpamMHui IPOLYKT, SIKHH MOJEIIOE POOOTY 3aBajoCTiiikoro koay Ha ocHosi IKB.

3arajabHHUIA BUTIISA] TIPOTPAMH, SKIO KIIBKICTh BBEACHUX TIOMHUIIOK O1IbINA BiJl KIJIbKOCTI BUIIPABICHUX JIJIS
rpa¢iqHOro 300paXkeHHs Ta TEKCTY, NPeNICTaBIICHU BiAMOBIIHO Ha puc. 8, a, 6.
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a 9]

Puc. 8. 3acanvruii suenso npozpamu, Aka Mooemoe poobomy 3a8adocmiliko2o Kooy na ocnosi IKB

BucHoBku

Po3pobiieHo Momenb 3aBagoCTIHKMX KOJIB Ha OCHOBI ifleallbHUX KUTBIIEBUX B’S3aHOK, sKa
3a0e3neyye MOKIMBICTh BUIpAaBICHHS 10 25 % MOMMIOK Y KOJOBOMY CJIOBi, BUIPABICHO BHCOKY
HaJJIMIIKOBICTh TIOPIBHSAHO 3 HEEKBiJUCTAHTHOIO KOAOBOIO IOCIIJOBHICTIO, IO Ja€ 3MOTY KOHKYPYBaTH
BXKE 3 BIJOMUMH pilieHHsIMH KoaiB Xemminra ta BUX. Ile ymMoxnuBHUTH ii BUKOpPHCTAaHHS y OaraThox
cepax a1 30epeKEeHHS IUTICHOCTI JaHHX.

1. Pisnux B. B. Cunmes onmumanvhux komoOinamoprux cucmem. — Jlveie, 1989. 2. Pisnux O. .,

Banuu B. I. Bukopucmanns 4ucio8ux ninilloxk-6’13aHox 015 kooysanns ingopmayii Il Komn’iomepni nayxu
ma ingpopmayivini mexnonoeii. — 2006. — C. 62-64.
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