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BYX-kogbl oTHOCATCA K pa3psiny Hanbonee nonynsipHbIX B TEOPUM U MPAKTUKE NMOMEXOYCTONYMBLIX
kopos [1]. B [2,3,4] paspaboTtaHa Teopuss HOpM cuHapomoB Ans BYX-kogoB u ux mogudmkauun,
No3BOMAOLWAsS NPELANOXUTE MNEPECTAaHOBOYHbIE METOAbl KOPPEeKUMM OWwMOOK HasBaHHbLIMU KoAaMu, He
npuberas K peleHnto ypaBHeHUn B nonsx anya. MNpumeHeHne HOpPM CUHLPOMOB MO3BONSET pacLUMpUTb
CMNEeKTP [OEeKOAMPYEMbIX OLIMOOK MO CPaBHEHUO C TPaAULMOHHLIMW MeTogamu. HopmeHHbIi MeTon, B
MPUHUMME, He 3aBUCUT OT pocTa d , HO ero peanu3auus HaTasnkvBaeTCcsl Ha POCT annapaTypHOM CrOXHOCTH,
CBSI3aHHbIN C yBenuyeHneM obbema obpabaTbiBaeMbiX HOPM CUHOPOMOB.

B poknage npeanaraeTcs noaxon K NPeoaoneHnto Ha3BaHHOW TPYAHOCTM, AAaeTcs MaTeMaTuyeckoe
060OCHOBaHME U MW3NOXEHWE MOAUMDULMPOBAHHOTO HOPMEHHOTO MeToda KOPPEKUMM KpaTHbIX OLUMOOK,
OCHOBaHHOIO Ha CXaTuu MHOXEeCTBa HOpM M-0pBUT KoppeKTUpyemMoit coBokynHocTn K nytem oToBpaxeHus
mHoxkecTBa K Ha owmbkn 6onblueit KpaTHOCTH CO crieumarnbHbIMM CBOWCTBAMMU CUHAPOMOB.

B panbHenwem paccmaTpuBaeTcs NPOU3BOSbHbLIA OBOWMYHBIA MPUMUTUBHBIA B Y3KOM CMbICHE

y y i 30 Q1) . m
BUX-kom C c nposepoyHoit MmaTpuuen H= BJI a’,...a EH , 0<i<n-1, rpe n=2" -1,
Q - NPUMUTUBHLIN anemeHT nona Manya GF (2'”) [1]. B aTom koge nmeeTcs CZJ BEKTOPOB-OLNGOK BECOM

. o 3Ha4YeHVsIM NepBO KOMMOHEHTbLI §; CUHOPOMOB OLWWGKM Aenatca Ha 1 +1 knaccos. BaxHyto pornb
urpatoT mHoxectBa M, u M, , Bcex BekTopoB BecoM (W U C KomnoHeHton § =0 u s =1
COOTBETCTBEHHO.

Teopema 1. flycms T, = ‘M 0,0)‘ — MOWHOCMb MHOXecmea 6eKmopos OwuboK, ¢ KOMIOHEeHMOou

cundpoma s, =0 e BYX-kode C. Tozda T,=T,=0; T,=C>/3; T,=(C}-T,))/4, a ona w>4:
T,=H" =T, ~T,,(n ~w +2)F/w.
MycTb TZ(I,O,...,O) n T:J7 - ]7+T =h - oTo6paxeHue, cessbiBalolee MHoxecTBo M, , ¢

0wt M Mg, . Yepes (il,iz,...,i) obosHavaem BekTOp-owMbKy B koge C C eOUHCTBEHHLIMM

M
HEHymNeBbIMI 1 paBHLIMM 1 KOOpAMHATaMM Ha NO3NLMAX i), L,,...,1,, .
Mpeanoxenuve 1. Cripagednuskbi criedyrouue pageHCmMeo U 8KITHOHYEHUST:

1)T(M1,1)={(} ; 2)T(M1’2)DMO’3; 3)T(M1,3)DM0,4; 4)nycmp 4<wW<n u  8ekmop
f=(Liyeenriy) DM, ,, 1<4, <...<i

w’

moada T(f)DMO,w_l; ecnu xe f =(i,i,,...,i,) OM, ,, 20e

lL,w’
1<i, <i, <...<i,, mo T(f)DMLwH.
CornacHo npenrioxeHuno 1 otobpaxenne T penut M, Ha ABa HemepecekaloLMXCs Khacca:
1 - T . . / — 1
M, , - cocToAwMit N3 Beex BekTOpoB f = (1,12,...,1w) OM,,,» M, =M, ,—M, .
MonHasi -opbuTa owmGok BecoM W=1 C MOMHbIM CNekTpom cuHapomoB u s, # (0 copepxut
eauHcTBeHHbIn BekTop f UM, . Mycts f M, . Torpa T(f) =h =(Li,...,i,) OM, ., . F-op6uTa

<h > copepKUT HECKOIbKO BEKTOPOB C MEpPBOM KoopauHaTton, pasHonm 1. O Towm, kakvue Bektopa [ WX
nopoXaaroT C NOMOLLbIO 0TOGpaxeHusa T , rOBOPUT CrieayloLLee yTBEPXKAEHNE.
MNpeanoxenve 2. lycms eekmop h = (il,iz,. . .,iw) nopoxdaem nosnHyto [-opbumy u umeem s, =0

8 kode C. Toeda sce seKkmopsbi f,C eecom (W —1, monyyarowuecss 3aHynieHueM rnepeol KoopOuHamsl y
i
gekmopa 0" (h) 1<k < w, nonapHo pasnu4Hbl u, 6o5iee Moeo, nopoxdaom () pasnuyHbix [-opbum,

Ho npuHadnexam M, .
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MHoxectBO M, ., MOXHO pasgennTb Ha [ABa Henepecekalwyxcsa MNOAMHOXEeCTBa:

. e 7 . . v - 1
Mg,w_l —{f OM,, | /= (1,12,...,1 } n My, =M,,~M;,. Toraa oTmeyeHHble npeanoxeHvem 1
BKITHOYEHNSI MOXHO YTOYHWUTb CreayoLmMm o6pa3om:
1 Y ) Y "
T (Ml,(u) D MO,w—l ’ T (Ml,(u) D MO,w*rl . ( )
Teopema 2. OmobpaxeHue T ycmaHasnueaem 83aUMHO OOHO3Ha4yHoe coomeemcmeue Mexoy

1

0.0-1+ BKITHOYEHUS (*) A8nsioMCs pageHcmeamu.

| ~ ~
mHoxecmeamu M, , u My ., M, , u M
Cnegcteue 1. OmobpaxeHue T ycmaHaenugaem 83aUMHO OOHO3HAYHOE coomeemcmeue Mexoy

mHoxecmeamu M, u M5, M5 u M%)A.
Cnencteue 2. lycmb gekmopbl u3 M, ., nopoxdarom nonHbie -opbumsl. Toeda Konuyecmeo
‘I“MOM+1 smux [-opb6um pasHo ‘Ml,w‘/(a)+l) = MO,M‘/n ; ‘FMOS‘ = ‘Mm‘/3 ; ‘FMOA‘ =‘M1’3‘/4.

YcTaHoBneHHble (akTbl MO3BOMSAT MOAMMULMPOBATL METOL HOPM cuHApomoB [3] C uenbto
cokpalleHuss xpaHumon B M3Y uHdopmaummn. OH 3aknovaeTcss B MOrpyKeHunM owmbok Becom W —1 BO

MHOXECTBO OLUIMGOK BECOM () U C NEepBOI KOMMOHEHTO cuHapoma s, = 0.

MycTb NpUHATOE COOGLLEHNE COAEPXKUT HEU3BECTHbI BEKTOpP OWMGOK €, npuHagnexallun
KOppeKkTMpyemoi coBokynHocT K, a ero cuHapom S(E)=(Sl,s2,...,st) UMeeT NEPBYH KOMIMOHEHTY

s;=0? %0, 0<g<n. OcylleCTBUM UMKINYECKUI CABUT KOOPAUHAT BEKTOpa € Ha M1 —¢ pa3psiioB.

dakTU4eckm *e Mbi ot cuHApoma S(e) nepeiaem K CUHAPOMY
S= (a”“’ 3,a’% G, o) B}[). 3gece Q" Y[, =1=a". Takoit cuHgpom umeeT
eanHCTBEHHbIN BekTop f (& @ . Mpy 3TOM BO MHOTUX BaXHbIX Cyuasx (Hanpumep, npu 0 =2,3 8 cuny
npeanoxexns 1) nepeas koopavHaTa BexTopa f pasHa Hymio. Toraa y Bektopa g = f +1 nepsas

KoopauHaTa paeHa 1, a CUHOPOM S(g) = S(f) + (l,l,...,l) 1 nepBasi KOMMOHEHTa CMHAPOMA S, (g) =0.

= 1
Bektopbl g o6pasytoT nogmHoxectso M, B MHoxectBe M, . CornacHo cneactauio 2 U3 Teopembl 2
Konun4ecTso [-0p6uT, comepxallyx Takne BEKTOpbI g , MPUMEPHO B (W pa3 MeHblue, YeM -opbuT BeKTopoB

f BecoM W—1. OTM op6UTbI 06BLEAMHAIOTCA B LMKNOKNAcchl. [MokasaTtenyu KOMMOHEHTbl HopMm [-opout

KaXXaoro LUMKIoKnacca o6pa3yr0T LUMKNOTOMUYECKME Knaccbl Mo MoAaynw n. I'I03Tomy, 3Hada OoAWH Wn3
nokasartenen, ocTarnbHble OAHO3HAYHO BOCCTAHABMMBAKOTCA MO M3BECTHOM CTPYKTYype UUKITOTOMUYECKNX
knaccoB. Takum o6pa30M, B NMaMATU XPaHATCA 3HaYeHusd OflHOM U3 HOPM KaXXaoro uuKrnoknacca owmnbok

MHO)ecTBa M, , - cincok Z . Mo BbIMMCTIEHHOMY CUHAPOMY S(g) BblUMCrISIEM €ro Hopmy N = ]V(S (g_))

UMK NoKasaTenn KOMMOHEHT 3ToM HOopMbl. HOpMy cpaBHMBaeM C XpaHAWMUMCS cnuckoM Z . MNpeanonoxum,

yto N =N(J)DZ, T.e. Hopma N coenagaet ¢ Hopmoit -opbutel J owmnbok n3 M, . Toraa g
coBnagaeT C OAHMM U3 BEKTOPOB 3ToM M-opbutbl BUaa (1,1'2,. . .,iw). Tabnuua Mx CMHOPOMOB TaKkKe OOIMKHA
XpaHUTbcs B namsatu. CpaBHUB S(g) C 3TMMW CUHOPOMaMU, Mbl TEM CaMblM MAEHTUDULMPYEM BEKTOP G :

OH paBeH TOMY BEKTOpY fk J, ana kotoporo S(j_”k) =S(§). Torga f:fk +1 W MCKOMBII BEKTOp

= _ 7T N 2
owmnbok e =g’ (f,c + 1). Ecrm N O Z , 10 Bblumcnsem N 1 cpaBHMBaeM ero co CrMMCKOM U T.4. B koHue

—k

KOHLOB, ANs HekoToporo k, 1<k <m, Benuumna N’ 6ymeT npuHaanexaTb ChMcKy Hopm Z .
CneposartenbHo, @* (g) =f,0J .Torna g =¢"* (ﬁ) , @ UCKOMbIN BekTop € =0 * (d)m_k (ﬁ) +T) :

OTmMeTUM, 4YTO BO3MOXHbLI COBMageHns CNeKTpoB HOPM pasrinvHbIX LUKIOKIIaccoB MHOXeCTBa MO(u'

1

Ecnu Npu 3TOM CMEKTPbl BEKTOPOB M3 Mo,w’

npunHagneXxawmx Takmm Knaccam, He nepecekaroTcd, TO Takad

CUTyaLusl TONMbKO YMeHbLUAeT cnMcok Z 1 GnaronpuatHa Ana peanusaumn. CriegyeT Takxe NOMHWUTL, YTO
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NpW KOHKPETHOIA peanusauun MeToaa cnucok Z 6yaeT cogepxaTb HOpMbl M-opout us M5, M, ,,...,M,,,

ecnv koA AekoaupyeT ! - KpaTHble owwmnbku, ¢ =2 . MeTog MpoCT B peanusauuy npu KOPPeKLMn oLInGok

BecoM 1+ 3, Tak kak B 9TOM clny4ae HeT HeoBXOoOMMOCTUN YyUMTbIBATb OLIMGKM, BEC KOTOPbLIX YMeHbLUaeTcs
nog pgenctenem T (32 MCKIIOMEHWEM OAMHOYHBIX, YTO Ferko yduTbiBaeTcsl). [pu 3TOM BeKTOpbl C

KOMMOHeHTO cuHapoma s, =0 umetoT Hopmy cuHgpoma N = (00, 00,N3). Moatomy cnucok Z B AaHHOM

cryyae peanbHO JOMMKEH COCTOSTb U3 3HaUeHWiA opgHoro napameTtpa N, unu ero nokasatens deg V.
Ons npaAMoi peanusauuy MeToda HOPM  cuHApOMOB  noTpe6osanock 6bl 3anonHMTL

1 n*+5
—gj’f +n +C3%=T HopMm [-op6but owmnbok Becom 1+3 (ecnM 3TO 4WUCNO LEMoe U NPUMEPHO
n

CTOMbKO e, ecnv ApobHoe), umerLmnx 3 KoopauHaTbl, CTONMbLKO Xe CMHAPOMOB obpasylwux (No KparHen
Mepe Mo OAHOW KOOpAMHaTe CMHAPOMA) U CTONbKO e obpasyrowmx M-opbut. Meton norpyxeHns M B
10 1 1 0 _n*+1
TpebyeT 3HaHuA uHdopmauum o6 — C,f +— j ——C,f =
B s 3 ' e

YMCMO Lienoe U HeMHoOrMMm Gonblue — ecnv apoGHoe). Ecnu ncnonb3oBaTb LUKIOTOMUYECKUE NOOCTaHOBKM,

1,w-1

M

0.0 M-opbutax (ecnn ato
2 o

TO crnegyeT 3anoMHWUTb (n +1)/(m D4) 3HaveHnit N, unmn degN,, a peanbHO MeHblue, Tak Kak

BO3MOXHbI (KaK MokasblBaloT npumepsl, cM. [5]) coBnageHns 3HadeHuin N, Ans pasnnyHbIX LIMKMOKAccoB

ownbok 13 M ; u M ,. 310 B 4 in pasa meHblue, Yem (n2 + l)/6 . Mpw aTOM 13 KaXOOro LMKIIoKnacca

crieayeT 3anoMHUTb Mo 3 unu 4 BekTopa, UMEeILLIMX NepBylo, paBHylo 1, KoopaMHaTy, a Takke nokasaTenu
O[HOW 13 KoopaMHAT UX CUHAPOMOB.
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METHOD OF COMPRESSION OF SYNDROM NORMS FOR CORRECTION OF MULTIPLE ERRORS
Lipnitsky V., Konopelko V., Kurilovich A.

BCH-codes concern to the category of the most popular in the theory and practice of noise-resistant
codes [1]. In [2] the theory of syndrom norms for BCH-codes and their modifications is developed, allowing to
offer permutable methods of correction of errors the named codes, not resorting to the decision of the
equations in Galois fields. Application of norms of syndromes allows to expand a spectrum of decoding
errors in comparison with traditional methods, the method of norms, basically, does not depend on growth
d , but its realization encounters growth of hardware complexity, connected with increase of volume of
processable norms of syndromes.

In the report the approach to overcoming the named difficulty is offered, the mathematical
substantiation and a statement of modified norms method of correction of the multiple errors is given, that is
based on compression of the set of [-orbits normes of corrected set K by the way of a map of K on to
errors of the greater frequency rate with special properties of syndromes.

Further the any binary primitive BCH-code C in narrow sense h [1] is considered. On values the first

components s, of syndromes of a error are distributed on 7 +1 classes. The important role is played with

sets M, and M, , for all vectors of weight @ and with component 5, =0 and s, =1 accordingly.
Theorem 1. Let T, = ‘M O,a)‘ - capacity of set of vectors of errors, with component of syndrome
s, =0 in the BCH-code C. Then T,=T,=0;T, =Cf/3 T, =(C —T3)/4, and for wW>4:
T,=H" =T, ~T,,(n -0 +2)F .
Let 1= (1,0,...,0) and T:j7 - f+T =h - The display connecting set M, , With M, and

M Each of sets M, And M, , is possible to divide into two not crossed subsets: M;w and

0,001 *

Y - 1 - _ 1 : . . .
M,,=M,,—M,, for i=0,1. Here M, contains all vectors from M, with nonzero first coordinate.

Then the following inclusions are holds: T (M}w) 0 1\7[0’&H 0 T (1\7[1@) O Mg e - ()

Theorem 2. The map T establishes biunique conformity between sets Mi,w and 1\7[0@_1, M, , and
Mé,w_l , inclusions (*) are equality.
Consequence 1. Let vectors from M, ., derivate full -orbits. Then number ‘FMOM+l of these

-orbits is equally to ‘Ml,w‘/(w+ 1) =‘M0,w+1 ‘/n ; ‘FMOS‘ = ‘Ml’z‘/3 ; ‘FMOA‘ = ‘M1’3‘/4-

Established facts allow to modify a method of syndrome norms [2] with the purpose of reduction of
the information stored in the ROM. It consists in immersing errors in weight cw—1 in to the set of errors of

weight @ and with the first component a syndrome s, =0 (cyclic shift in set Ml,w’ and then T operates).

Thus in view of association I-orbit in to cycleclasses is a reduction approximately in 4 [in time of set of
processable norms of syndromes.
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