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AnHomayus — Monydexbl BHANUTUYECKME BLIPAKEHUA ANA
pacyeTa XapakTEPUCTUK MAaTPCMAHLIX KOOOB W OnpepeneHt:
FpaHvubl MX CYWIECTBOBAHMS.

. BBegeHue

B pa6oTe [1] npeanoXeH nOOXoA K NOCTPOESHUIC HO-
BOrC KMNacca JIMHeMHbIX KOAOB, Ha3BaMKbIA MaTpouaHoe
KoaupoeaHve. MaTpouwaHbie Koabl NO3BOMMNM paifBu-
HYTb MPaHHULI CYALECTBOBAHUA NMHEMHBLIX kopos. Tax, B
[2] Ha cTp.72 npeacTasneH CMMCOK KOOOB X3IMMMHra ¢
napameTpamu (n, k), @ B KOMMEHTEpPUW K HEMY NpUBO-
OVTCA COMHEHWe NG NCBOAY CYLLEeCTBOBaHWA TMWHEAHbIX
KOAOB 3ajaHHON Koppek'mpylomem cnocoBHocTy f B
pactwmnpeHHoM none Manya GF (2”’) roe k — paamep-
HOCTE NONA WIK YMCNO cTeneHeln ceoboapl (dakTmiecku
YUCNO OPWMMHAMNLHLIX, UCXOOHLIX cumBonos), 2" — xa-
paKTepuCTUKa Nons, m — paspAAHOCTb CUMBONA.

KopoBhie cnosa (EekTopa) nuHedHoro Gnokosoro
KOOa UMEIOT YeTKC BblAeNeHHyl WHAMOPMAUMOHHYIO U
KOHTPOMBHYIY  dJacTn. OTnuuMTensHas ocobGeHHOCTE
CNEeB MaTPOMOHOIO KoAa — OTCYTCTBUE TaKoro pasaene-
HuA. B atom cnyqae, noGoe NOAMHOXKECTBO U3 k cUm-
BOMCE NepeaaHHCro CNoBa AfWHLl A (m>K) moxeT BbiTh
MCNONb30BAHO OeK0AePOM ANA BOCCTAHOBNEHUSR WCXoa-
HOW NOCNeAoBaTeNbHOCTH.

B pawHoin pabote npeacTtaBneHsl HOBbie peaynkra-
Tl MO UCCNEAOBAHWIO XapaKTEPUCTUK MaTpouaHkix (M-
JKOOOB, & WMEHHO, CfnpefeneHa 3aBUCMMOCTL ANWUHbI
KOQA N OT XapaKTepuCTUK t U k, YCTAHOBNEHbL (HUKHAR 1
aepxusm) rpaHvLbl CylWecTBoBaHWA M-xofoe Hag nonem
GF (2’") ana (UKCUpoBaHHeBIX 3Ha4YeHnA ¢ u k, NnpuBeae-
Hbl NpUMeEpLl MaTPOMOOE ANA PasfMHHBIX Xapakrepu-
CTUX, B TOM YMCNe, BAXHCIO ANA NpakTUKK cnyJvasn, m=8.

Il. OcHoBKas YacTh

HanoMHuMm, YTo AnA noctpoeHus M-kogos ucnonb-
3yeTCA OQHOPOAHLIA MaTpoua, KOTOpLIA NpeacTasnseT
coboin cemMeNCTBO NMHEHHO HE3ABUCUMbIX NOSMHOXECTB
OAMHAKOBOTD paHra k. I'Ipumep TAKoro Marpomnga, no-
CTPOEHHOIO HAag nonem GF2(2 ) C NOPOXAAKLUWM AONK-
HOMOM p{x)= =1+x+X, sBARETCA MaTphua euga U(k,n, m):

U(2,4,2)=[(1) | ;] (1)

Kopceele cnoea v(x) opmMUpYIOTCA NyTEM YMHOMXe-
HMA MCXOOHOMo BekTopa a(x) wa matpuuy Ulkn,m), T.e.
v= a- U. YuuTteiBas, 4ro onepauuu yMHOXEHKUA U CrioXe-
HUS BRINOMHAIOTCA NO Moaynw p(x) — cm. Tabnuuy 1,
nofy“aem CrNUGOK BEKTOPOB, NPescTaBNeHHsLIRn B Tabnu-
ue 2. Cumsonbl Tabnul 1 ¥ 2 UMeloT oAHY U Ty Xe pas-
PAAHGCTE M, paBHylo 2.

VIHTepeCcHo 3aMeTUTb, HTO YUCNO HYNEW U eHHHY B
cnoee v(x), KpoMe nepBoro U nocnegHero {cm. Tabnuuy
2), HaxoaATcA B pasHOW Nponopuwk — 4 u 4. C To4kKM
3peHuA pa3paboTiMKoB CUCTEM CBA3M TAKOW KOf npw-
6nmkaeTca K vaeansHoMy, obecneynBas makcumans-
HYH0 MPONYCKHYI0 CNOCOOHOCTE KaHana.

Tabnuua 1. Tabnuua 2.

Table 1. Table 2.
ax | v(9
+| 0 1 2 3 00 0000
ol 0 1 2 3 01 0312
11 1 0 3 2 02 0123
2| 2 3 0 1 03 0231
3f 3 2 1 0 10 1111
1 1203
12 1032
13 1320
20 2222
21 3130
ol O 1 2 3 22 2301
olo 0 0 0O 23 2031
1| © 1 2 3 31 3021
2| O 2 3 1 32 3210
3] 0 3 1 2 33 3102
30 3333

MaTpoupHeiA ko, 3afaHHbEIR MaTpuyen U(2,4,2), no-
3BONSET COHAapYyXWTh M CKOPPEKTMPOBATL OFRUHOMHYIO
olwwdky, T.e. k= 1. o ownbkoh noapasyMesaeTca CuM-
BOM OTAKMUTENbHLIW OT NepesaHHoro.

QBbobLIeHHbI aHanM3 KoppekTVPYIOLWER CNOcOBHOCTH
M-kofa nokasan, YTo Mexay XapakTepucTuKamn n, kK u i
CYLLLeCTBYET Ceayiowan 3asMcuMocTs:

n=2t+ knmn=2t+ k+1, (2
npudem f, AaR (hUKCUpoBaHHOTO K, ecTb hyHKUMA OT m.

R NOMCKA OAHOPOLHLIX Matpouacs B none Manya
GF*(2™ 6nina paspaBotaHa crieUWANKaUpoBaHHas npo-
rpaMma, HanucakHaa Ha Asbike Delphi. Ha pucyHke 1
npeacraeneH WHTepgpedc aTold nporpammel. Peaynusta-
Thl NOWUCKa OAHCPOAHLIX MAaTpouaos, NpK NOMOLWM pas-
paBGoTaHHOW nporpammel, NpeacTaenedsl B Tabnuude 3.
Cumeonom V oTMeYeH hakT HaNMums COOTRETCTBYIOWE-

Searc allld[k L]ln GF™ k|2 m)
DEFINE. Galo:s*Fiaiﬂ GE™ k{? ]PﬂHAMETEHS”

Degree{k} Caranterzshca[ o CadeLenath(Ly. |

f' s Trp Al Varsants

f" Search Cannoric -

e Select Perfect Code
. Se&rch E!asstc«cal

Puc. 1. MimepgpelicHas Yacms npoepamMMbl NoucKa
08HOpPOOHBIX Mampoudoe.

Fig. 1. Interface of the matroid searching software
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ro OQHOPOAHCTC MaTpouaa, a CUMBOMOM & — OTCYTCT-
BWE TakoBOIO.
Ta6nuua 3.

Mparuup cywecmensanus M-kodos Had GF*@™)
Bounds of mairoid codes over GF'(2™)

. mi 2 3 4 5 6 7 8
2 v B V 4 v N v
3 v + N 'K N b
4 @ |V v K Y v
5 g [V v v v N N
6 2 |V 3y v v \i ¥
7 g |+ v v V A +
8 g |a |V N N + Y

3asucUMOCTb ¢ OT m, Hanpumep ANA k=2, npeacTas-
neHa (4acTuuso) B Tabnuue 4.
Tabnvuya 4.

213[3] 4| 41414i5]..1516]..]186
t1112]3]4|5|6]7}18]..116 116 |...|31
4 6] 8[10 |12 |14 |16 |18 [...]32 {34 |...[ 64

DaHHble Tabnuubl 4 HeobxoauMO MHTEpPNPETUpPOBaTL
cnepylowuM obpazom: ana o6ecneveHus Bonbwen Kop-
pekTupyouleit cnocoBHOCTH ! HeoBX0OMMO Nepexoautb
K nonamM Gonee BLICOKOA CTeneHn m.

BepxHui npegen  CYILECTROBEHUA  MaTpOWOOB
U(k,m,n) aANR dvkcuposaHHoro k onpedenseTcs nepuo-
AoM 3Jiinepa Hap paclwuvpeHHbIM nonem Manya GF(2™:

2™ 1
k,m)=——. @
olk,m) = —o—
Hanpumep, 9(k=2, m=4) = 17.

Cpepu Takoro pasncoOpaauR MaTpouaHsIX KOOOB
Bbifop ocTaeTca 3a paspaboruukom. B Kavecrse Mephbl
3chPeKTMBHOCT koaa MoxeT GbiITb Wenonb3oBaHa Be-
nuuuHa R=k'n — ckopocTb koaa [3]. Mpy gukcuposax-
HOM { C pPOCTOM K YBENWHMBAETCH W 3HAYEHME CKOPOCTH
A. OueBnaHO, YTO NP OOWHAKOBOW CKOpOCTU H cneayeT
oTOaBaTk Npeano-Tenye koaam ¢ Bonblueil koppekTy-
pywuei cnocobHocTeio f. B Tabrvue 5 npueegeHbl xXa-
PAKTEPUCTUKM MATPOMAHLIX KOOOB ¢ OAWHAKOBOW CKOPO-
cic A=1/3.

. Tabnuua 5.
k t 2 3 4 5 6 7 8

12115 |18 | 21 24

Ill. 3aknw4yeHune

Takum 0Bpa3om, NoNYUEHbl XapakKTepucTUkUM MaTpo-
WOHLIX KOLOB, MCCRELOBaHb! rpasuubl MX CYLLEeCTBOBA-
HuA, paspaboTaHo nporpaMmHoe cbecnedeHne gns no-
ucka M-konos.
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Abstract —Analytical expressions {o estimate the matroid
codes parameters are obtained and bounds of matroid codes
existence are found.

|. Introduction

Proposed in [1] was the technique to construct the new
class of linear codes, named matroid coding. Matroid codes
allow eniarging the bounds of linear codes. So, in [2] on page
72, the list of Hamming codes with parameters (n, k) are pre-
sented. Comments to this list doubts the existence of linear
codes with the correcting capability (ability) over Galois field
extension GFY2™, where k is degree of field, L.e. number of
original symbols, 2" — characteristics of field, m — bit code-
word size.

Linear block codewords consist of information and control
parts. Absences cf such sharing {division) are distinctive particu-
larities of matroid codes. In this case, any k symbols from n of the
received codeword can be used to restore the original sequence.

New results about matroid {M-)codes parameters are pre-
sented in this work. Were established the dependences of the
codeword length n from parameters t and k. Low and upper
bounds of M-code existences over field GFY2") for t and k fixed
are found. .

1l. Main part

Uniform matroid U(k.n) is used to generate M-codes. Ex-
ample of such matroid over GF2%) with p()=1+x+¢ is given in
(1). Codewords v(x) obtained by multiplication of the original
vector a{x) on matrix W{k,n,m) are given in Table 2. The resulted
codewords have correcting ability i=1. Error is a codeword symbol
that differs from the transmitted one.

Dependences for M-code parameters n, k and t are given in
(2), where t=f(m) for k= fix. Software was elaborated for matroid
codes searching. The interface of this software is presented in
Figure 1. Results of matroid codes searching are given in Table
3, where symbol ¥ means the existence of uniform matraid, & -
absences of such matroid. The dependences t=f{m) for k=2 is
given in Table 4. In this case the upper bound of matroids exis-
tences is given by Euler peried (3).

The rate A=k/n is other parameter of error controlling code.
For A=1/3 the parameters of matroid code are given in Table 5.
Selection of needed matroid code is up to the code designer.

IIl. Conclusion

In conclusion, parameters of matroid codes are found,
bound of M-codes existences are analyzed, software to search
the matroid codes was elaborated.
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