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Abstract

Dyachenko O.N. Graphical method for convolutional codes
representation. Graphical method for convolutional codes description is
proposed giving pictorial presentation of construction principles for these
codes, allowing to construct codes without determination of generator
polynomial and to perform comparative analysis with orchard codes.

BeedeHue

Ha coBpemeHHOM »JTame pa3BUTHS BBIUUCIWUTEILHON TEXHUKH BCE
OOJNBIIIYI0O  aKTyaJlbHOCTh  IPUOOpETaroT  CpeAcTBa,  oOecleunBarollne
JIOCTOBEPHOCTH Tepelavdu, XpaHeHus: u o0paboTku nHPopManur. OCHOBHBIMHU
criocobamMu obecredeHus TOMEeXOYyCTOMYMBOCTH HHGPOPMAIIMOHHBIX CHCTEM
ABJISIETCS] PUMEHEHUE KOJOB, OOHAPYKUBAIOIIUX W HCHPABISIIONIMX OIIMOKH,
BO3HMKAIOIIUX MIPU paboTe CUCTEMBI U €€ FJIeMEHTOB.

CBepTouHbIe KOABI — OJIWH M3 CaMbIX MOIMYJSIPHBIX KIACCOB KOJIOB,
UCTIPABJISIONIMX OMIMOKKA. DTH KOIbl HalUIM IIMPOKOEe TpPUMEHEeHHWe Ha
npakTuke. paarocBasb (IMT-2000, GSM, 1S95), uudpoBas HazemHas u
CIIyTHHKOBasl CBSI3b, painOBeIaTe/IbHbIe CUCTeMbI U T.A. [1]. B manHoit pabote
npeJiaraeTcsl aabTepHATUBHBIN (rpadudeckuii) crmocob MpeacTaBiIeHHs KOIOB
WBanapy — cBEpTOYHBIX KOJIOB, UCTIPABJISIONINX TTAaKeTHI OIMHUOOK.

1. KoObI Ueadapu

CBepToUHbIE KOJBI MPUHAMIEKAT K KIACCY APEBOBHIHBIX. B oTimuune oT
OJIOKOBBIX KOJIOB, KOJIOBOE CJIOBO JIPEBOBUAHOTO Kojaa Ny (Kaap KOJOBOTO
cioBa) GOpMHUpPYETCS B 3aBUCHMOCTH HE TOJHKO OT CaMOro MH(GOPMaIrnOHHOTO
omoka Ko (MHpOpMamMOHHOrO Kazapa), HO Takke OT M Yyxe TMepelaHHbIX
HH(POPMAIIMOHHBIX KaJpOB. Bennuuna k=(m+1)Kko Ha3bIBAETCSI
UHpOpMaIMOHHOW JuinHOM cioBa. KomoBas miaunHa Oiioka N=(mM+1)n, — sTo
JUJIMHA KOJOBOTO CJIOBAa, Ha KOTOPOW COXpaHSETCS BIUSHHE OJHOTO Kaapa
HHGOPMAaIIMOHHBIX CHMBOJIOB [2].

[Tycts A 1 Ny — Mr00OBIE TOJOXKUTENbHBIE Yncia. [1o onpeaeneHuo KoIoM
WBamapu  Ha3pIBaeTCs  WCOPABISIONIMIA  MAKeThl  OIMIMOOK  JBOHYHBIH
CUCTEeMAaTHUYECKHUI CBEPTOUYHBIN KO co cieayrote mopoxaatormeit ((Ng—1)Xno)-
MaTpHULEN U3 TOJIMHOMOB!
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1 9,(x) |

oo L. 0.0

I I e
rae s MaTpPUYHBIX BJeMEHTOB  (, (X) HCHONB30BAOCH COKPAIIEHHOE
o6o3Hadenne g (X) u g (x) = xRN DT =10 ng— 1.
HaunGonbmyto cremens, paBHyto (A+1)(2n, —-1) -2 wumeer momuHOM
0,(X). Takum oOpasom, xomel WBamapu SBISIOTCS ~ CBEPTOYHBIMU
((m+2Dn,, (M+2D(n, —1)) xomamu, UCTIPABIAIOIIMMH MTAKETHI OLITHMOOK UTMHBI HE

0osee A Ny, ¢ YUCIIOM KaIpOB

m=(A +1)(2ny-1)-2.

[Tockombky Ng-Ko=1, mis komoB MBamapu ImoilydaeM TOJIBKO OJIUH
CHHJIPOMHBIM ITOJTMHOM

s(0 =3 9,08 (x) e, () =

_ eno (X) + ni—:l[x(/]+l)(no—i)—l + X(/]+l)(2n0—i)+i—3] el (X)
i=0

[TocTpoeHue KOAUPYIOLIMX YCTPONCTB sl KOoB VIBagapu, Kak mpaBuio,
He BBI3BIBAET 3aTpyAHeHUi. JlekoaupoBaHHe Jydllle BCEro TMOSCHUTHh Ha
npuMepe, TOCKOJIBbKY CTPYKTYpa AeKOJEPOB 3TUX KOJIOB OJMHAKOBA.

[Tpumep. [1ycts Ng=3, 1 =3.

B ostom cnydsae nt1=19, mnonysaem (57, 38)-xom Wsamapw,
UCTIPABJISIOIINN TaKeThl OMHOOK ATUHBI 9.

Konep koma peanu3yercsi Ha OCHOBE PErMCTPOB CIBHTA, KaKIbIA H3
KOTOPBIX  BBIMTOJIHAET  OIMEpAlMi0O YMHOXEHHMsS Ha  COOTBETCTBYIOIIMIA
nopoxraroiii mommeoM: Gh(X)=X"° + X 1 gu(X)=Xx" + X° .

JInst mocTpoeHus CXeMbl JeKojepa HeoOXOIUMO BHadayie BBIMOJHUTH
aHaJIN3 BO3MOXHBIX cuHApoMoB 1t (57, 38)-koma MUBanapw.

Ecnu 0003HaunTh 4Yepe3 C3(X) MOJIMHOM MPOBEPOYHBIX CHMBOJIOB, Yepes3
Ci(X) w®m CyX) monuHOMBI ~ MHGOPMAIMOHHBIX  CHMBOJIOB,  TOTJa
COOTBETCTBYIOIIUMHU IMOJTMHOMAMHU OIMMOOK OyayT MoiauHOMBI €1(X), €(X) u
€3(X), a CHHAPOMHBIH MTOJIMHOM PaBeH

S(X) = &5(X) + (X +X7)&, () + (X" +X7)e(x) .

Jlnst makeTa OmMOOK, HAYMHAKOIIETOCs B TIEPBOM Kajipe,

&(X) =&y +eyX+e,x’,

€,(X) = €y +€X+€,X° +yx°,

€.(X) = €, +e,x+e,X" +e,x’.



91

L

16- stage shift register

Pucynok 1 —Konep (57, 38)-xona UBagapu

Hcxons vz Toro, 4To JJIMHA UCHPABISIEMOro MakeTa OlKMOOK He OOoJblie
9, MOKHO yTBEpXKAATh clieAytomiee. Eciy maketT HaYnHaeTcs B IepBOM KaJipe, TO
€33 Bcerna paBHo 0. Ecimu €53 He paBHO HYITIO, TO € U €19 paBHBI HyJr0. Eciu €3
OTJIMYEH OT HyJIsI, TO €9 = 0.

Ha pucynke 2 npencrabieHbl koddduiueHTs S(X) A1 Tpex cliydaes, B
KOTOPBIX MaKeT OIMMOOK HauuHaeTcs B €19(X), €0(X) U €30(X) cOOTBETCTBEHHO.
[Ipu GopmMupoBaHMH CHHIpPOMA TOJWHOMBI TIEPEMEXEHBI U PACIIONAraloTcs B
nopsiake €(X), e(X) u e3(X), Hag HUX 3XOM 3aTeM MPOM3BOAUTCS OOpaTHOE
nepeMeKeHre U OHU MOSIBIISIFOTCS B 00paTHOM Topsiike €3(X), €x(X) u e(X).

Kaxapiii OUT mosmHOMa e3(x) BO3IEHCTBYET Ha CHHIPOM JBAXKIBI: 33 €ro
MEePBbIM MOSBIEHUEM ClIelyeT OTKJIHK C 3aJepkKoil Ha 12 6UTOB. AHAJIOTHYHO
KaX/blii OuT monmHOMa €(X) BO3IeicTByeT Ha CHHIPOM JIBaXKIbl: 3a €ro
MePBBIM IMOSIBIIEHUEM CJEyeT OTKJIUK ¢ 3a1epxkoil Ha 11 6utoB. Tak kak €3 u
€10 He MOTYT OJJHOBPEMEHHO OBITh HEHYJIEBBIMH, 3TH Maphl OMNOOK HUKOT1a HEe
nepekpbiBatoTcs. Kaxnpiii OuT moanHoMma es(x) BO3AeHCTBYET Ha CHHIPOM
OJIMH pa3: 3a ero MepPBHIM TOSBICHUEM CIIeIYIOT TOJIBKO HYJIH.

Ecnu B nelCTBUTEIHHOCTH MakKeT OMIMOOK HavyuHaeTcs B |-u kampe, To
CUHJPOM CJBUTAETCs BIpaBo Ha | OMTOB U mepen HUM BcTaBisieTcs | Hyeil.
[Ipouenypa nmexomawmpoBaHHWS IMOCTPOSHA TakWM oOpa3oM, 4YTO JTa
KOH(UTyparus He OyAeT BOCIIPUHUMATHCS KaK IMaKeT OMMNOO0K, HAUMHAIO LUK CSI
B ITIEPBOM KaJipe.

[epetinem k onucaHuio neKozaepa, n3o0paxkeHHoro Ha pucyHke 3. [Tocne
TOTO KaKk B HEro IOCTYNWIW mepBble 16 kaapoB, B peructpe CUHApPOMA
XpaHsTcs nepBbie 16 OUTOB CUHIpOMa, IpUYEM S pacroyiaraeTcs crpasa.
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Syndrome
polynomial
SIS S| S |
Equals:
If burst starts at e,,
111 222 111 222 333
001 590 210 0000 O 210 0210 210
If burst starts at e, ,
111 222 111 222 333
- 0 32 1° 210 0000 3212 9210 210
If burst starts at e,
111 22 2 111 22 2 333
0l 351 32 10 0000 3210 3219 210
L J A A A A J
Y
Echo Echo Echo e (¥ e, (X & ()
of of of
e, (X e, (%) e; (%

Pucynok 2 - Koadduimentsr cuaapoma

AHaOTUYHO TEPBBIA MPHUHSATHIA OUT MOJUHOMA Vo(X) HaXOIUTCS B
KpaitHeM TpaBoM paspsife Vo(X)-peructpa. B TedeHue eie Tpex mocieayromumx
TAKTOB MEPBbIA MPUHITHIA OUT V1(X) HEe TOCTHTHET KpallHEro MpaBoro paspsja
Vi(x)-peructpa. Omucanue pabOTBl JeKojepa HayHeM C HSTOrO0 MOMEHTa
BpemeHH. [lepBbie Tpu OuTa CHHApPOMA 3aBUCST JHUIIb OT OMIMOOK B MPUHSATHIX
MIPOBEPOYHBIX OMTaX M Hac He HHTepecyroT. CienoBaTelnbHO, Ta YacTh
pPUCYHKa, KOTOpas HaHeCeHa IITPUXOBBIMHU JMHUSMH, MOXET OBITh OITyIIeHa.
3amTpuxoBaHHbIe pa3psiibl pETUCTpa CABUTA TAK)Ke MOTYT OBITh OIMYIIEHBI, S5
MOXXET BBOJIUTHCS HEMOCPEJCTBEHHO M3 TMPENIIECTBYIOIIEr0 CyMmaTropa Io
MOJYJIO 2.

CHauana paexojep HCIpaBiseT BTOPOM OUT KaXIOro Kajapa TMakeTa
omubOoK, a 3aTeM BO3BpalllaeTcsl K Havyaly MakeTa W UCIpaBIseT MepBblil OUT
KaXXJoro kajapa. TpeTuit 6UT Kaxa0ro kajapa sBIseTCS MPOBEPOUYHBIM; OH
He HCTIpaBJIsieTCs .

Jlns ucnipaBieHus: omMOKU B Vo(X) Iexoaep mpoBepseT KOMIIOHEHTHI S
U Si5 cuHapoma. Ecnu 0o6e KOMIOHEHTHI paBHBI €QUHUIIE, TO MPaBblid OUT
Vo(X) siBisieTcss OMIMOOYHBIM M B IOTOKE JAaHHBIX, a TaKXe B pPErucTpe
CHUHIpOMa JeNIaloTCs COOTBETCTBYIONIME HcTpaBieHus. [laker ommbok es(x),
HayMHAIONMKcS B OoJjiee MO3IHEM KaJpe, He MOXET BhI3BaTh cOOs, TaK Kak
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OTKJIMK e3(x) paBeH Hymo. [lapamieapHo ¢ 3TUM Ui HaXOXKJIEHHUS OIIUOKU B
Vi(x) Imexomep YeTHIpbMS KaApaMy IIO3JHEE IMPOBEPSET KOMIIOHEHTHI $4 U Sy
cunapoma. Eciiv oM 00€e paBHBI €UHUIIE, & S3 paBeH HYIIIO, TO IpaBbiil 6UT Vi(X)-
peructpa ommbodyeH. Takast mpoBepka Vi(x) He NPUBOAUT K HAXOXKIEHHIO
OLIMOOK B T€YEHHE IEPBLIX YETHIPEX TAKTOB, HO 3aTEM HAYMHAET MCIIPABIATH
omuOku B Vi(x). [TakeT e3(x), HaunHarouiics B 0oJiee MO3JHEM Kaape, HE MOXKET
BBI3BaTh cOOs, TaK Kak OTKIHK e3(x) paBeH Hymo. B cuimy BeIOOpa crocoba
IIPOBEPKH €Ille He UCIPaBIEHHBIN OUT €(x) Takke He MOXKET BbI3BaTh cOOs, U
MIO3TOMY S3 paBeH HYIIIO.

@ Seria data
LTI 8
v; (X) register
y
(3 .
\TJ Timing
LTI > o— 1
v, (X) register
Serial
datain X
+)< :
Sy S
|||||||||||—>39+D+©{]_[]
Syndrome register R
- & I

vy vy
o

Pucynok 3 — Jlexonep (57, 38)-kona MBamapu

[Tocine mosiBIeHWs TakKeTa OIMMOOK JUIMHBI 9 NMPUHATOE CJIOBO He
JOJKHO COJIep)KaTh OOJIbIe OMIMOOK, YTOOBI CHHJIPOMY HHMYTO HE MeEIalio BO
BpeMsl UCIpaBJIeHUsA ATOro maketa. JIJIsi 3TOTO MeXJy MakeTaMH OIMHOOK
IOJDKHO OBITH cBOOOMHO OoT omubok He MeHee 19 kampor (57 xopomux
OoutoB). Ilpw BBITOJHEHWH OTOrO TpaBWIA JeKoAep OyIeT YCIHelIHo
HCIIPABIIATH CIEMYIONINe APYT 3a APYroM MaKeThl OMUOO0K JJTUHBI He OOJIbIIe
O KaXXIbIH.

2. BekmopHbie KOObI

Bexropusie koaer (Orchard code — xoa ¢bpykroBoro cama) — 3To Kiacc
KOMOB C KOHTpoJieM Mo dYeTHOCTH [3]. DTH KOABI IMO3BOJIIOT TMOBBICUTH
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HAJe)KHOCTh OOHApYyXXEHUS W UCHpPaBIEHUS OIIMMOOK TPH MHHHUMAIbHOM
NOBBIIIICHUW  HM30BITOYHOCTH.  BeKTOpHBI  MeToj  TpeaycMaTpuBaeT
MCTIOJIb30BaHNE HECKOJIBKMX BEKTOPOB JIBOMYHBIX CHMBOJIOB JUIsI 0OpaOOTKH
JTaHHBIX, TIPEJICTABICHHBIX B BUAE NapauieabHoro motoka. OH ropaszmo Goinee
s PeKTUBeH, YeM OObIYHBIE CTTIOCOOBI KOHTPOJIS YeTHOCTH.

KoHIeniys BEKTOPHOTO KOAa OCHOBaHA Ha TOM, YTO MECTO HaxXOXXICHUS
TFO00Tr0 OIMUOOYHOTO OMTAa MOXHO OJIHO3HAYHO OIpPECNIUTh Ha TMepeceueHrur
JIBYX HE TOJIBKO TIEPIIEHIUKYJISIPHBIX BEKTOPOB, HO TaKXXe BBIOpaHHBIX
CHelalbHBIM crocoOoM. [Ipu 3ToM I omucaHUs KOHTPOJIBHBIX BEKTOPOB
KOJla UCITOJIB3YeTCs rpadudecKoe MpeIcTaBieHre, KOTOPOe MOSICHSAET MPUHITUTT
paboThl U Ha OCHOBAaHWU KOTOPOTO CTPOUTCS KOAWPYIOIIee W JACKOAUpPYIOIee
YCTPOMCTBA.

B pabore [3] paccmaTpuBarOTCs HECKOJBKO BapHalMii BEKTOPHOTO KOJIa,
13 KOTOPBIX MOYKHO BBIICITUTH CIIEAYIOIIHE.

Kon mo maputeTy wWiM KOJ C YETHBIM YHUCJIOM EIWHWII, SIBIISETCS
OJIOKOBBIM KOJIOM, COJIEP)XHT OJWH TIPOBEPOUYHBI CHMBOJ U TIO3BOJISIET
oOHapyXuBaTh BCE OINMOKKM HEYeTHOW KpaTHOCTH. DopMupoBaHHe
MPOBEPOYHOI0 CUMBOJIA B MapajlIe]IbHOM MOTOKE ABOUYHBIX CUMBOJIOB (puc. 4)
MOJKHO TIPEJICTaBUTh CJEAYIOINUM 00pa3oM (ceTkoi 0003HAYeH MPOBEPOUHBIM
CHUMBOJI, KOTOPBIH (POPMUPYETCS CyMMOW IO MOJIYJIO JBa WH(MOPMAIMOHHBIX,
OTMEUYEHHBIX JHArOHAbHBIMU JINHUSMH).

PucyHnok 4

Ecnu mpoBepounblii cuMBOJ (GOpMUPOBATH C IMOMOIIBIO CYMMBI IO
MOJAYJIO JIBa JIBYX BEKTOpPOB, TO TMOSBISIETCS BO3MOYHOCTbH HE€ TOJIBKO
OoOHapy’KMBAaTh, HO M UCIIPABIIATH OAMHOYHBIE OIIMOKH (puc.D).

Pucynok 5
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Bo3moxkeH Takke W Jpyroi BapuaHT (GOPMUPOBAHUS KOHTPOJIBHOTO
CHUMBOJIa. DTOT BapUaHT ISl UCTIPABJICHUS OJUHOYHBIX OIIMOOK MO CPAaBHEHUIO
C MpeabIAyIUM 00J1a1aeT U3IHIIHENR H30bITOYHOCTHIO (pHC.6).

2
i

Pucynok 6

U, HakoHel], OCHOBHOM BapHaHT (hOpMUPOBaHUS MPOBEPOUHOTO CUMBOJIA,
paccMaTpuBaeMbIil B KadecTBe MpuMepa B padbote [3], uMeeT clieAyronuii BUa

(puc 7):

mEEEEE

PucyHnox 7

B TUNMYHOW TpPeXBEKTOPHOW cXeMe KOHTPOJIS MO MeTony (hpyKTOBOTO
cala yCTPOHCTBO KOIMPOBAaHUS COCTOMT W3 MapalieIbHOW pEeTruCTPOBOI
MaTpUIBI ¥ TEHepaTopa CUTHAJIOB YETHOCTU. BBIXOJ TeHepaTopa CHUTHAJIOB
YeTHOCTH 10 OOpaTHOM CBSI3U MOCTyMaeT Ha BXOJ PETUCTPOBON MaTPHIIBI IS
dbopMupoBaHUS POBEpOUHOTO OUTa. Jlexomep BBITIOTHEH aHATOTHYHO KOAEpy C
TeM UCKJIFOUEHUEM, YTO, IIOCKOJIbKY MOCTYIAIOIIeH Ha ero BXOJ] MapajlieIbHbIH
MOTOK JAaHHBIX yXK€ COIEPXHT IMOBEPOYHBIN OUT, BEIXOJ I'eHepaTopa YeTHOCTH
MOCTyIaeT Ha BXOJ CHUHAPOMHOTO IOCIelIoBaTebHOro peructpa. [lepBbrit
KOPPEKTUPYIOIIUI KacKaJ] COCTOMT W3 MapajlieIbHOW PerucTpOBOI MaTpHIIbI,
CHHJIPOMHOTO peructpa u OJoka pacrno3HaBaHus kKojaa. Cxema pacro3HaBaHUs
KOJla SIBIISIETCS. OCHOBHBIM 3JIEMEHTOM, KOTOPBIM DPa3iIMYaroTCs TMOCIEAYIOIIne
KOPPEKTUPYIOIUe Kackaabl. [l TpeXBEeKTOPHOTO KOJ]a MOXKET OBITh JIBA TAKHX
Kackasja.

KoHTponb M wucnpaBieHHe OIIMOOK MO BEKTOPHOMY METOAY MOXKHO
MIPOU3BOANTE C UCTIONB30BaHUEM OoJiee Tpex BeKTOpoB. [lis cirydast N BEKTOPOB
HeoOXoaumo — uMmeTh  (N-1)  KoppekTwpyromux — KackagoB.  [lepBbrit
KOPPEKTUPYIOIINK KacKal OyJeT WCIpPaBIsATh BCE OIIMOKH, A KOTOPHIX B
CHUHIIPOMHBIA perucTp OyAeT NOCTymaTh N NpU3HAKOB omuOoK. Kakmasrid
nocjenyroImuid  Kackan OyneT WCHpaBiIsITh OMMOKH, JUIS KOTOPBIX B
CUHJIPOMHBINA perucTp OymyT MOCTyNaTh MPU3HAKK OMIMOOK, YUCIO KOTOPHIX Ha
eIVMHUIy MeHbIle, 4YeM JUIsi [OpeAblayllero  kackama. [locnmenHuit
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KOPPEKTHPYIOIINA Kacka OyneT UCTIPaBiIsaTh BCe OLINOKH, I KOTOPBIX OyeT
0 J1Ba IPU3HAKa OIINOOK.

K HecoOMHEeHHOMY [OCTOMHCTBY BEKTOPHBIX KOJOB SIBISIETCS HUX
HarJIsJHOCTh, KOTOPYIO oOecreunBaeT ux rpapuyeckoe npejacrabieHue. Bmecte
C TeM, XOTs 0 CBOEH Mpupojie OHM SBISAIOTCS CBEPTOUHBIMH, HET HUKAKOIO
YIOMUHAHUS O CYILECTBOBAaHMM TakuX KoaoB. Kpome TOro, HeT HMKaKoro
aJIrOpUTMa BbIOOpA BEKTOPOB U, B TOM 4YMCIIe, PACCTOSHUS MEXIy HUMH. s
XapaKTePUCTUKH KOPPEKTUPYIOLIMX BO3MOXKHOCTEH KOJOB UCIOJB3YIOTCS TAKUE
BBIp@)KEHUS, KaK “OObIYHO" OOHapy>KMBalOT WM HCIPABISIIOT OIIMOKUA WU
“MHOro” oOHapy>XMBaeMbIX U UCIPABIIEMbIX OLINOOK.

3. Npaghuveckoe npedcmaesrsieHuUe K0Goe

PaccmoTrpum rpaduyeckoe mpeacTaBieHHe HECKOIBKUX BAPHAHTOB KOJIOB
HBagapu.

1) ITycTh KOHCTPYKTHUBHBIH MmapameTp Ng= 3.

Jlist A = 2 moydaeM fBa MOpOXKHArOIMX momuaoMa; gi(X) = X2 + X°,
02(X) = x™ + X2 u ncnpasiseMslii maket omuGok A Ny =6.

B rpaduveckom Buje:

v
2

Pucynok 8

Jlng A= 3 mosiydaeM JBa MOPOXKIAIOMUX MOoNMHOMA: J1(X) = x® + x’,
02(X) = x* + x° 1 ncnpasmseMsIit maket omuGok A Ny =9.
B rpaduueckom Bupe:

7

\

o

Pucynok 9

Jiist A = 4 nonydaeM 1Ba MOpoXkparomux moiusoMa: gi(X) = X2 + x°,
gZ(X) — X19 + X4

Y UCTIPABIISIEMBIH TTaKeT OIMO0K A Ng =12.

B rpaduueckom Buse:

7
%

\
N

Pucynok 10
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Hrak, mpu Ny = 3 mpoBepouHblii OuT opmupyetcst mo 4-m (B oOmem
ciydae — 1m0 2(Ng -1)) KOHTPOJILHBIM OUTaM, KOTOpPblE MOYKHO pa30UTh Ha JBa
BeKTOpa. PaccTosiHMe MeXIy Kaapamu, B KOTOPBIX HAaxOJISATCS KOHTPOJIbHEIC
OWTHI, 3aBUCHUT OT TlapameTpa A. B mepBom BekTOpe OHO paBHO A, BO BTOPOM -
A-L

2) IlycTh KOHCTPYKTHBHBIHN mapameTp A =2.

Jlnst No = 3 molydaeM [Ba MOpOXKAAROIMX moinHoMa: gi(X) = X2 + X°,
02(X) = X' + X° 1 ncnpaBiseMsIit maket omuGok A Ny =6.

B rpaduueckom Buse:

7
2

Pucynox 11

Jlist N = 4 monydaeM TpH MOpOXKAaroux momuaoMa: gi(x) = X + X8,
02(X) = X' + X, g3(x) = x™ + X* i ucnpaBnseMsIii naker omubok ANy =8.
B rpaguyeckom Bue:

Pucynox 12
Jliist Ng = 5 moy4yaeM 4eThIpe TOPOKAAFOITUX MTOJTUHOMA!
gl(x) — X25 + Xll, gZ(X) — X23 + X8,
gS(X) — X21 + X5, g4(X) — X19 + X2
U UCTIPaBIIsieMbIi MakeT ormubok A Ny =8.
B rpaduueckom Buje:

% 7

Pucynok 13
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Wtak, pacCMOTpPEeHHBIE TIPUMEPHI MOKA3bIBAIOT 3aBUCUMOCTD PACCTOSHUS
MEXIY KaIpoM C TOCIEAHUM KOHTPOJIBHBIM OUTOM MEPBOrO BEKTOPA M KaJAPOM
C TMePBBIM KOHTPOJIBHBIM OMTOM BTOpOro BekTopa paBHo (Ng + 2(A -1)).

Bbi1800bI

I'padmueckuii croco6 omnucaHus KojaoB MBamapu maeT HariasgHOe
NpeJicTaBlIeHUE O MPUHIMNAX MOCTPOCHHUS ITUX KOJIOB, MO3BOJISIET CTPOUTH ATH
KOJIbI, HE HCTIOJIb3ys MOPOXKIAIOIINE IMOJUHOMBI, TOHSATHE KOTOPBIX Tpedyer
onpeNeNeHHbIX 3HaHUU u3 anredpsl noneit 'amya. Kpome toro, s3Tor cmoco6
MO3BOJISIET BBIMOJHUTH MPOCTOM CpPaBHUTENbHBIM aHalW3 C BEKTOPHBIMU
KOJIaMH.

B ornuume oT BekTOpHBIX, KoAabl MBagapu o00yamaroT cleayroluMu
npeuMyInecTBaMu. (OPMaIM30BAaHHBIN aJTOPUTM TIOCTPOEHUS KOHTPOJIBHBIX
BEKTOPOB i (OpPMUPOBaHUS TPOBEPOYHOTO CHMBOJIA, TapaHTUPOBAHHOE
WCIIpaBJIEHE BCEX MMAKeTOB OMIMOOK JUTUHBI A Ny, TeKOIUpOBaHUE He TpedyeT
HECKOJIbKUX KacKaJIOB UCITpaBJIeHUs OIHUOOK.

Jlumepamypa

1. Robert H. Morelos-Zaragoza. The Art of Error Correcting Coding. First
Edition, John Wiley & Sons, 2002. — 221p.

2. R.E.Blahut. Theory and Practice of Error Control Codes. Addison-Wesley
Publishing Company, Massachusetts, 1984. — 576p.

3. Ckorr D., I'étmens J[. HcmpaBneHne MHOTOOWTOBBIX OLIMOOK MpH

MTOMOIIM OJHOTO KOHTPOJIBbHOTO OuTa Ha cioBo// Diektponuka, 1981, Ne
9. —C.40-47.



