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Pedepar: Pazpaborana Teopust HopMm cunapomoB mnsi BUX-komoB ¢ d=7. HopMbl CHHOPOMOB HHBAPHAHTBHI OTHOCHTEIBHO IPYIIIBI
LUKJINYECKHX cABUIOB I, KOTOpasi pa30MUBaeT BeCh CIIEKTP BEKTOPOB-OMIMOOK Ha KIIACCHl SKBUBAJIICHTHOCTH — ['-0pOuTHI. Kiacchl 59KBUBaJICHTHOCTH
BEKTOPOB-OIINOOK Beca 1, 2, 3 B Ha3BaHHBIX bUX-Kogax MMEIOT MONapHO-pa3IHdHble HOpMBL. TeM caMbIM OOecreunBaeTcs MepecTaHOBOYHBIN
MeTo KoppeKkuuy omunodok BUX-koqamMu: Mo cCHHAPOMY IPHHATOTO COOOMIEHHS, BEIYUCIIASTCS] HOPMA, 110 Heil HISHTU(GUIMPYESTCs KIacC OMINOKU U
CJIeI0BATENbHO, 00PA3YIOLIH ATOT KJIACC BEKTOP OIIMOOK, KOTOPBIM C MOMOIIBIO IIMKJIMYECKUX CIBUIOB IIPeo0pa3yeTcss B UICKOMBIH.

1. Begenue

OCHOBHBIM TIPEIISITCTBUEM HCIIOJIB30BAaHHS IOMEXOYCTOWYMBBIX KOJOB B Kau€CTBEHHBIX IM(POBBIX CETIX
CBsI3M sBisieTCsl “mipoOnema cenexkropa” [1, 2]: CIIOKHOCTh BBIYMCIMTENIBHOW pEaM3alMM PELICHHs YpaBHEHHH
creneHd t>2 B noiax [amya (t KpaTHOCTH KOPPEKTHPYEMBIX OIMIMOOK). V3BECTHBI pa3iW4HBIE METOIBI PEIICHHS
npoGiemMsl [ 1-3], KoTopble MPUBOAAT K HU3KOCKOPOCTHBIM aJTOPUTMaM KOPPEKITUH OITHOOK.

B [4] npennokeH nepecTaHOBOYHBIA MeToH nekonupoBanHuss bUX-komoB ¢ d=5 Mo3BONAIOMIMKI yCTPaHUTD
Ha3BaHHOE MPEIATCTBHEA TaKKe PACIINPUTH CHEKTP ACKOTUPYEMBIX JaHHBIM KOJOM ommnbOok. Hike mpemmaraercs
pa3BUTHE NIEPECTAHOBOYHOTO MeToAa Ha BUYX-Ko1bI ¢ KOAOBBIM PACCTOSIHUEM 7.

2. Heo0xonumble cBeaenusi 0 O BUX-konax

ITycth 0L — (GHUKCHPOBAHHBIN IIPUMHUTHBHEIN dneMenT mois ['amya GF(2™), rae m>1. Torma 31€MeHTBI 3TOro
moms 1,0,07%,...,0™" oBpasyror Gasuc BextopHOro mpocrtpamctBa GF(2™) mam momem GF(2). B pambmeiimem, B
3aBUCHUMOCTH OT KOHTEKCTa, Oy/lIeM paccMaTpUBaTh BEITMIHHBI o, 0<i<n-1 mms n=2"-1, 6o Kak smementer GF(2™),
00 Kak CTOJNOIBI M3 M KOOpPAWHAT B Ha3BaHHOM Oasuce. [loaTomy 3ammce: H:(Oci,()L}i,(xSi)T, 0<i<n-1, ecThb
KOMIIAKTHOE MPeCTaBIeHUe JBONYHOI 3mxn-Marpuusl ¢ 3nementamu 0,1 u3 GF(2). [Ipu m=4 uucino ee crpok 3m<n.

Kax uzBectno [2], nuneiinsiit (n,k)-xkon C ¢ mpoBepouHOil MaTpuueit H:((xi,()L}i,(xSi)T, 0<i<n-1, Ha3bIBaeTCS
JBOWYHBIM NPUMUTUBHBIM BUX-kogoM. D10 muknuueckuii koa. Ilpu m>4 ero xogosoe paccrosuue d=7 [2].

- . = — =T
Jlist npousBosbHOTO Bektopa € € V, ero cunupom B BUX-koae C ectb ABOMYHBI BEKTOp S = S(¢)=H-€ ¢3m

koopauHaTamu. CrpylmnuMpoBaB 3TH KOOPAMHATHI MOCIENOBATENRHO B TPH TPYIIBI MO M KOOPAMHAT B KaXIOW, S
MOYHO 3aITUCaTh KaK BEKTOP (S,52,53) C KOOPAUHATAMH S,8,,53€ GF(2™).

Jemma 1. MuoxectBo X=S(V,) CHHAPOMOB BCceX BEeKTOpoB-omuOOk B BUX-kone obOpasyer TpexmepHOe
BEKTOPHOE IPocTpancTBO Hax nomeMm GF(2™), To ecTh mis mo60ro BekTopa (S;,8,,83), TAE S1,82,53€ GF(2™), maiimercs
BekTop-ommoka € € V., uto S(€) = (s,5,83).

CuencrBue. MomrocTh MHOKecTBa Z=S(V,)) paBHa (2™)'=2""=(n+1)’.

Jlemma 2. CuHIpOMBI BEKTOpPOB-01IHO0K Beca 1,2,3 B kozae C momnapHO pa3indHBL.

3. Knaccupukanusi omindoK ABOMYHBIX KOJT0B

Kox C sBmsercs muxmdeckuM konoMm. CremoBatenbHO, Tpymma [ IMKIMYECKHX CIBUTOB SBISETCS
noArpynmnoi rpynmsl apromopduzmoB koaa C. [Tox mefictBuem I' mpocTpaHCTBO BCEX BO3MOXKHBIX BEKTOPOB-OINOOK
— N-MEepHOE MPOCTPAHCTBO ABOMYHBIX BEKTOPOB — pa30MBAETCS Ha KJIACCH AKBUBAJIICHTHOCTH — ['-OpOUTHI (IeTamu cM.
B [4,5], B wacTHOCTH, onmcaHue ['-opOuT ommbOok Beca 1,2). OHU comepkaT MO N BEKTOPOB, MEPEXOISAIINUX APYT B
Jpyra 1MoJ AeHCTBUEM IMKIMYECKUX CIIBUTOB.

WNuorna I'-opOuthl comepkaT k BEKTOpOB, Te K AETUT n, €CIM OHU COACPKHUT BEKTOPHI C BHYTPEHHEH
CUMMeETpHEH.

Onpenenenue. Bekrop-ommoka e-= (e1, €..., €,) U3 OpocTpaHCcTBa E, Ha3bIBaeTcs b-nepuoanveckoi s
JEeTUTeNs b 9ucia n, eCiy ee KOOPAWHATHI YIOBICTBOPSIOT YCIOBHIO:

Cib+j=C; (D

JUTSL IPOU3BOJIBHBIX HENbIX 1 1 j, Tae 1<j<b, 1<i<r-1, rb=n.

Jlemma 3. [Tycth € - b-IieproanuecKas BEKTOP-OIMOKa, m-BeKTOp U3 E,, y KOTOpOro mepseie b KOOpAHHAT
COBIIA/AIOT ¢ KOOPIMHATAMH BEKTOpa € , a OCTAIbHBIC paBHbI Hymo. Torna

€ = M +c"(M y+6™(M y+...c"°(m) )
Jemma 4. IIycth B yCIOBHSX JEMMBI 3 ml — BEKTOp ¢ b KoOpAMHATaMH, TMOJy4aeMblil W3 BEKTOpa m

orOpaceiBaHueM (b+1)-0if u Bocnenyromumx koopauHat. I[lycTs ) - omepaTop LMKIMYECKOrO C/ABUTa KOOpAMHAT Ha

npoctpancTBe omubok E,. [Iycts 1<A<b u z*(m ) — Bektop u3 E,, y KoTOoporo nepBbie b KOOpJIMHAT COBMANAIOT C
COOTBETCTBYIOIUMH KOOPAWHATAMH BEKTOpa Zk(ml), a octaibHbIe paBHbI 0. [TycTh
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fa =M y+e" (S M )+ 46V )).
Torna G}L( e)= ];A )

Jloka3aTeJIbCTBO HETTOCPEICTBEHHO BEITEKAET U3 CTPYKTYPHI BEKTOPOB € U fﬂ, .

Ipennoxenue 1. B npocrpancree BekTopoB-ommbok E, cymectBytor HemonHble ['-opOuThl MomHOCTH b
TOrZIa U TOJBKO TOrAa, Korga n genurcst Ha b. Ecnm n=br, To Besikast I'-opOuta J momnoctn b coctout n3 b-
MIEPUOTNICCKUX BEKTOPOB-OIIHOOK Beca or, Tae 1<8<b mis b>1, u quamerpa I>(r-1)b+1.

Caencrue 1. Ecin Bekrop-ommbka g He sIBJIETCS IepHoIuecKoii, To [-opOura <g> sBisieTcs MOIHOM.

Caencrue 2. [Tycts b — nenurens uncna n. KoangectBo I'-opout momuoct b B npoctpanctse E, paBHO
KOJIMYECTBY KJIACCOB 9KBUBAJIEHTHOCTH MOIIHOCTH b B IPOCTPAaHCTBE BEKTOPOB-OIINOOK JUTHHEI b.

CaencrBue 3. B mo6om npoctpanctBe E, umerorcs b ase [-opOuthl MomHOCTH 1 — 310 <0> 1 <1>.
Ecnmu n=p — 4mcno mpocroe, TO Bce OCTanbHbIC I -OpOUTHI ABIAIOTCS MOTHBIMHU (TO €CTh COIEPIKAT IO N BEKTOPOB).

27 -2

Bcero B npoctpanctse E, umeercs [1,= —— nonneix ['-opOur.

p

3aMeTHM, 9TO COTIacHO Manoii Teopeme ®epma 27! cpaBHmmo ¢ 1 mo Mmoxmymo p [6] ¥ MOTOMY BeIMdHHA

2027 -1

= II,, ecTb 9MCIIO LIENOE.

p
3 —
Hpumep 1. B mpoctpanctse E; cormacHo cnencTsuio 3 4ucio HFT:Z; B nipoctpaHcTBe Es Bennuuna
5 —
[ls=———=6. CnenoBarenbHo, B E 5 umerorcs ae I'-opoutel moutHoctu 1, ase [-opoutkr momaoctu 3 (310 <(100

100 100 100 100)> m <(110 110 110 110 110)>); mecth I'-OpOUT MOIITHOCTH 5, MTOPOKACSHHBIX CIECIYIOIIUMH 5-
MoaynbHBIME omuOkamu: (10000), (11000), (11100), (11110), (10100), (11010). Ha3BaHHBIE KJIacChI
SKBUBAJIIEHTHOCTH COJiepKaT 38 BEKTOPOB-OMMOOK. B cHily ciiecTBUS 2 TIepeYUCIIEHHBIe T-OpOUTHl UCUEPIBIBAIOT
BECh CIHCOK KJIACCOB OJKBHBAJICHTHOCTH NpOCTpaHcTBa Eis, MOIIHOCTH KOTOpHIX MeHbIne 15. CienoBarenbHo,
ocraBmuecs 2'° —38 BeKTOpOB-OMMOOK pacnpenestorcs mo 2182 momubiM [-opOutam. M3 HEX Of[HA CONEPXKHUT BCe
omunOku Beca 1 1 7 — omuOku Beca 2.

CaencrBue 4. 1. [leproanydeckast BeKTOp-omrOKa MOXET UMETh BeC 2 TOTAA M TOJBKO TOTJA, Korjaa n=2K —
yetHo. [Ipn sTOM HMmeetcst onHa ['-opouTa Takux BekTopoB. I10 <(1, k+1)>. Ee MoniHocts paBHa n/2.
II. ITepronmueckast BEKTOP-OMINOKa MOXKET UMETh BeC 3 TOTAa M TOJIBKO Toraa, koraa n=3k. [Ipu aToM umeercs nuib
onHa I'-opOura Takux BekTopoB. D10 <(1, k+1, 2k+1)>. Ero momHuocTts paBHa n/3.
Crnenyroree yTBepKIeHHE ONMMChIBaeT [ -opOUTHI ommOOoK Beca 3.

N 3
Ipemtoxenne 2. Ha IBOMYHBIX KOJOBBIX CI0BAX MIHHOH n Bo3moxuo C ., =n(n-1)(n-2)/6 pa3mM4HEIX OIIHOOK
Beca 3. OHu paszbuBarorcs Ha (n-1)(n-2)/6 momHeIX [-opOUT A n, HE AETMAMMXCS Ha 3, a U1 n=3t OHU Pa30MBAIOTCS
3
Ha[C ,, /n] momuerx I'-op6ut ([F] — nenas yacts uncia F) mioc ouH KIacc S5KBUBAIEHTHOCTH U3 t BEKTOPOB-OIIHOOK,

TTOPOXKIEHHBINA OMMOKOM Ha TO3WIHAX 1, t+1, 2t+1.

4. Teopusi HopMm cuHapoMoB s BUX-konose D=7

BexTopsl, mpuHapIeKamue ogHol [-opOuTe, UIMEIOT KECTKO CBA3AHHBIE IPYT C IPYroM CHHApOMBI B BUX-
xoze C.

Teopema 1. ITycth € — BekTOp-ommobKa &=(e1,...,e,); o(€) = (€, e, €2,...,en.1). IlycTh curgpom S(€) = (Sy, S,
S3). Torma S (G}L(é)) = (o 'S, aa**S,, 0.>*S3) wis BesKOro 1esoro A.

Caencrue 1. Bexktop N(S(€)) = (82/813 s S3/SIS, 853 /S35) He MEHsIeTCs MPU LMKINYEKUX CIIBUraxX BEKTOpa €.
OTcro/1a HEMOCPEICTBEHHO BHITCKACT

CaencrBue 2. Jlns BceX BEKTOpOB w3 JnaHHON [-opOutbl BekTop N(S(€)) OIMHAKOB, €CIHM TOJBKO OH
CYIIIECTBYET.
Bexrop N(S(€)) ecTtecTBeHHO Ha3BaTh HOpMOH cHHApoMa S(€), a Takke HOpMOH ['-OpOHTHI J, KOTOPYIO TTOPOXKIAET
BekTop €. (OrMeTum, urto mpu S;=0, S,#0 Benuunna Ni=eo; eciiu S;=0, S,=0 To N HE CyIIeCTBYeT U T.11.).

Teopema 2. Hopma curgpoma B BUX-xome C mpuHuMaet (n+1)* + n +3 pasIMUHBIX 3HAYCHHI, rIe N —
JUTHHA KOJIOBBIX CJIOB.

Teopema 3. I'-opOUTH OAMHOYHBIX, ABOMHBIX M TPOWHBIX OIIMOOK MMEIOT IMOTAPHO-PAa3INIHbIC HOPMEI B
BUX-xoxe C.

BakxHBIM CBOWCTBOM CHHAPOMOB SIBIIIETCSI MX PaBHOMEPHOE paclpeleicHHe Mo HOopMaM B CIEAYIOIIEM
CMBICITE.
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Teopema 4. Ilycts [ u J — nBe I'-opOutsl BekTOpoB-ommMOOK ¢ omuHaKoBoi HOopMmoi B kome C. Ilycts I —
nostHast [-opOuTa (COASPKUT N BEKTOPOB) U CIIEKTP €€ CHHAPOMOB IOJHBIM (CHHAPOMBI MOTIAPHO-PA3IMIHBI) TOTAA

s Besikoro Bektopa f €J HaiineTcs Takoit BekTop &€ I, uto ux cuuapomsl copnanaiot: S( [ )=S(&).

CaencrBue. Bekropsl, npuHaiexaiine [-opOuTamM ¢ pa3invyHbIMH HOPMaMH, HMEIOT MOMApHO pa3jinyHbIe
CHHAPOMBI.

IMocTpoeHHas Teopws MO3BOJISET JOKA3aTh CIIEAYIOIICe YTBEPKICHHUE.

Teopema 5. Ilycte K — mpomsBonbHast, HO (HUKCHPOBAHHAS COBOKYITHOCTH [-OpOHT BEKTOpPOB-OMIMOOK C
MOMAapHO-pa3InYHbIMU HOpMamu B koje C. Ecnu npuHsaTOe coo0IeHne coep Ut Bekrop-ommoky u3 K, to xon C ee
OJTHO3HAYHO JICKOJUPYET.

JlokazarenbCcTBO (DaKTHUCCKH BBITCKACT W3 CICACTBUS TeOpeMbl 4: CHHIPOMBI BCEX BEKTOPOB-OIIMOOK U3
COBOKYIHOCTH K MmomapHO-pa3nvHEL.

CratucTrika OIMOOK B IMM(POBBIX CHCTEMax Iepenadyd HWHGOPMAIMK TOKa3bIBACT, YTO HAPSAAY CO CIyYaiHBIMHU
OmMOKaMU MAaJIOTO Beca BEPOSTHBI 3aBUCHUMBIC ONIMOKM THITA MOAYJIBHBIX WM MaKeTHBIX. J[1s OOphOBI ¢ 3THMU
OImMOKaMu pa3padaThIBAIOTCS CIICIUaNbHBIE Kokl (HampuMep, auddysneie). EctecTBeHHO OBUTO OB TIPOW3BOAMTH
COBMECTHYIO KOppeKIio coBokymHocTeld K, comepkanmx KoaT m kiaccel 3aBUCUMBIX OIIHOOK, Ha OTIHOTHUIHBIX
JeKo/iepax.

5. llepecTaHOBOYHBIH MeTOA 1eKOAUPOBAHUS U €TI0 BO3MOKHOCTH

Knaccudecknii MeTOJ] KOPPEKIIMH NBOWHBIX OIMMOOK CBSI3aH C PEIICHHM KBaJpaTHBIX ypaBHEHUH. DTO
JIOCTaTOYHO TpyAOEMKas mpoueaypa. Vcmonb3oBaHHe HOPM CHHAPOMOB IIO3BOJISIET NPEUIOKUTH MPOLENYPY
KOPPEKIMH OIMMOOK, YJOOHYIO TPH HCIOJH30BAaHHM MApaJUICTBHBIX BBIYMACICHHA WM HMCIOIIYIO IOTCHI[HAIHHO
0O0JBIIIe BO3MOXKHOCTH IO CPABHECHHUIO C KIIACCHYCCKHM METOJOM. M3 JI0oKa3aTenhCTBa TEOPEMBI 3 BBITCKACT METOM
JICKOJTUPOBAHUST OIIUOOK, KOTOPBIA €CTCCTBEHHO Ha3BaTh HOpMEHHBIM. CyThb MeToJa B CICAYIOIIEM: BEIUHCIUB

CUHJIPOM OIIUOOK S()_C )=S(E) MIPUHSITOTO COOOIICHHUS XxX=e+ y, i (3 y - MCTHHHOE KOJOBOE CIIOBO, € -

BEKTOp OMMOOK, HAXOZMM HOpMy storo cmuapoma N(S(X))=N. Hopma N ykassiBaer I'-op6uty J, KOTpbIit

MPUHAATICIKUT € . DieMeHTHl 11000 F—Op6I/ITLI SABJIAKOTCA 3BCHBIAMU CBOGO6pa3HOFO 3aMKHYTOT'O KOJIbLIA,
nepexogdauiumMu Apyr B Apyra mnoa ﬂeﬁCTBHeM IUKJINYCCKUX CIABHUI'OB. Ecmu B F—Op6I/ITe J 33(1)I/IKCI/IpOBaTL OJIMH

JIEMEHT €, , TO CPAaBHUB CHHIAPOMBI S(€ ) u S(€,) omnpenensieM BEIMYHHY LHKIMYSCKOTO CIBHTaA, MEPEBOISIIETO

€, B €.TeM caMblM € OJHO3HAYHO ONPEJCICHA .

[pemnoskeHHBIN MEepecTaHOBOYHBIH METOJA KOPPEKIMH OIMUOOK peanudyercs ¢ momomipio [13Y wmm Ha
MIPOrpaMMHPyeMBbIX Jorudeckux marpumax (IIJIM). PaboTa Takux ekoaepoB aHAJIOTHYHA OMMCAHHBIM B [4,5].

PeanpHO mnpuMeHseMas COBOKymHOCTH K ODKHA, €CTECTBEHHO,  COJEpPXKAaTh KaK IIOAMHOMKECTBO
coBokymHOCTh Koat Beex ['-opOUT OTMHOYHBIX, TBOWHBIX U TPOHHBIX OIIHOOK.

HOpumep 2. Ha mmuae n=31 coBokymHOcTh KoAT cocTomT M3 15 KIaccoB SKBUBAJCHTHOCTH IBOMHBIX
omuoOoK, 1-ro oaMHOYHBIX n U3 145 T-opOWUT TpOMHBIX OMHUOOK, coiepkammx B obmem 161*31=4991 Bektop-
OIIHOKY.

Bhluncrenns nokassiBaroT, uto B BUX-kome C van  monem GF(32) ¢ o — KOpHeM MoMMHOMa X +X +x’+x+1
— Bce 16 I'-0pOMT IMKIMYECKNX MAKeTOB OIIMOOK JUMHBI 4, 5, 6 UMEIOT IOIapHO pa3IMYHbIe HOPMBI CHHIPOMOB,
OTJIMYHBIE OT HOPM cuHIpoMoB [-opout n3 Koxar. ITo Teopeme 4 MX MOXXHO OOBEAMHHTH B OJHY KOPPEKTHPYEMYIO
COBOKYITHOCTb BEKTOpOB-0onInO0K K.

KonudecTBO KOPPEKTUPYEMBIX OIIMOOK MPH JaHHOM CITOCO0E IEKOTUPOBAHUS YBEIHUUBACTCS MPUMEPHO HA
10% 1o cpaBHEHUIO C TPAIULIMOHHBIMU METOJAMHU.

Kmacc Koar comepkuT npuMepHO MIECTYI0 YacTh HAa3BaHHOTO TEOPEMOH 5 KOJWYEeCTBAa Pas3IUYHBIX OIIHOOK.
CrnenoBaTeNbHO, TIEPECTAHOBOYHBIN METO]] TIO3BOJISIET, B IPUHITUTIE, KOPPEKTHUPOBATH OoJbiee (10 6 pa3) KOJINIECTBO
BEKTOPOB-OIITHOOK 110 CPAaBHEHHUIO C TPAJUIINOHHBIMU METOIaMH JEKOIHUPOBAHUSL.
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PERMUTATION DECODING OF BCH CODES WITH MINIMAL DISTANCE 7
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Abstract: The theory of syndrom norms for BCH-codes with d=7 have been constructed. This norms are the invariantes of cyclical
shifts group I', which divides the all spectrum of error-vectors into the equivalence classes that are I'-orbits. The equivalence classes of error-
vectors with weight 1, 2, 3 in these BCH-codes have a pare-vice distinct norms. This provides a new permutation method for error correcting by
BCH-codes: after the syndrom of accepted message a norme is evaluated, then the error class is recieved, that gives the error-vector, generating this
class, which by means of cyclic shifts is converted into desired.

The main obstruction for use of noise resistant codes in digital communication nets is a “selector problem”
[1, 2]: the complexity of computational implementation of equation with degree t>2 solving in Galois filds (t is a
multiplicity of corrected errors). We know a various methods for this problem solving [1 —3], that gives a low speed
algorithms for error correcting.

In [4] a permutation method for BCH codes with d=5 decoding that allows to remove this difficulty as well
as to increase the spectrum of errors decoded by this code. Below we will suggest an extension of permutation
method for BCH codes with d=7.

Here the code C with a length n=2"-1 that have a parity check matrix H=(a.’, o ¥, a*)", 0 <i < n-1, is
considered, where a is a primitive element of Galois field GF(2™), that is a root of fixed primitive polynomial of
degree m over GF(2). This code have a minimal distance 7 and belongs to the cyclical codes class. Hence cyclical
shifs group I' is a subgroup of athe group of code C automorphisms. Under I'- action the space of all possible error
vectors is devided into the equivalence classes — I'-orbits. They contain n vectors each other that turn off one to
another under the cyclical shifs action. Sometimes ['-orbit contain k vectors, where k is divisor od n, if it contains
vectors with internal symmetry. All vectors of single I"-orbit have a rigidly dependent to each other syndroms in the
code C.

Theorem 1. Let & — error vector &=(e,...,e,); 6(€) = (e, €1, €y,...,en.1). Let the syndrom S(€) = (S;, S,, S3).
Then S (6"(8)) = (¢S, aa**S,, a>*S;) for any integer A.

Consequence 1. (The vector N (S(é)) = (S/S;°, S/S;°, S57/S5’) is not changed under a cyclical shifs of vector
é.

Thus we. have

Consequence 2 . For all vectors of given I'-orbit the vector N(S(€)) is constant, if only it exists.

Vector N(S(€)) we call a norm of syndrom S(€), as well as a norm of I'-orbit J, thatis generated by vector €.
(Note that if S;=0, S,#0 then the value N;=oo; if S;=0, S,=0 then N does not exist and so on).

Theorem 2. I'-orbits of single, double and of tripple errors have pare vice distinct norms in BCH code C.

An important property of syndroms is their uniform distribution to norms in the next sence

Theorem 3. Let I and J are two I'-orbitsof error vectors with the same norm in code C. Let I is a whole I'-
orbit (containing n vectors) and the spectrum of their syndroms is full (all syndroms are pare vice distinct). Then for
any vector feJ there exists such a vector €1 that their norms are coincide: S(f)=S(g).

Corollary. All vectors belonging to I'-orbits with distinct norms, have pare vice distinct syndroms.

The constructed theory give rise to the next statement.

Theorem 4. Let K be an arbitrary bur fixed set of I'-orbits of error vectors with a pare vice distinct norms in
the code C. If the recieved message contains error vector in K, then the code C decodes it be uniq way.

Proof follows from corollary of theorem 3: the syndroms of all error vectors in the set K are pare vice
distinct.

The statistics of errors in digital systems of data transmission shows that with a random errors of little weight
may be also a dependent errors like modules and bursts. For correcting of these errors one develops a special codes
(for example, diffusion codes). It is naturally to do the common correction of sets K, that contain both Ksdt and
dependent error classes by decoders of the same type.

A really decoded set K must contain as a subset the set Ksdt of all I'-orbits of single, double and of tripple
eITorS.

If the length n=31 then the set Ksdt consists from 15 equivalence classes of double errors, from one single
error class and from 145 I'-orbits of tripple errors, containing in total 161%32=4991 error vector.

The computations shows thet in BCH code C over the field GF(32) with a be the root of polynomial
X +x+x*x+1 all 16 T-orbits of cyclic error bursts of lengts 4, 5, 6 have the pare vice distinct syndrom norms, that
differ from the syndrome norms of I'-orbits in Ksdt. Under theorem 4 we may to join them into the single correctable
set of error vectors K.

The number of corrected errors by given method of decoding increases up to 10% more then by the
traditional methods.
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Theorem 5. A syndrom norm in BCH code of length N=2"-1 admits (n+1) + n +3 distinct values.

The class Ksdt contains roughly a sixth part of claimed by theorem 5 number of distinct errors.

Hence a permutation method allows, in principle, to correct a biggest (up to 6 times) number of error vectors
then the traditional decoding methods.
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