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TeXHUWCKUo yHueepcumem MOfldO6bl TYM 

AHnomaqun - nonpeHbl aHanuTuqecwe supaxeHun mu 
paweTa xapamepncrnr MarponnHbix KonoB U onpeneneHu 
rpaHnqbl nx cyqecrsosannn. 

1. BeeAewHe 
B pa6ore [l] npewomen nomop. K nocrpoenum HO- 

BOrO WlaCM nUHehHblX KOAOS, Ha3BaHHblh MaTpOWHOe 
KOnUpOBaHUe. MaTpOUnHble KOnbl flO3BOnUilU PaWBU- 
H F b  rpaHUUbl CyUeCTBOBaHUn nUHeAHblX KOROB. TaK, B 

[2] Ha crp.72 npenmamen C~UCOK K O ~ O B  X~MMIIH~~ c 
napaMeTpaMu (n. kj, a B KoMMenTapuu K HeMy npueo- 
AUTCR CoMHenue no noeony cyqemeosaHun nuneAHbix 
Konos 3anan~oR KoppempymtueA cnoca6nom t B 
pacuupeHnoM none ranya GFk(2m), rne k - pas~ep-  
H O C T ~  nons unu wcno menaneh ceo6opbi (@amqecKu 

pak-repucruica nonn, m - pa3pnp10mb CuMBona. 
KopoBble CnoBa (sek-ropa) nunehHoro 6noKoBoro 

Kopa uMemT qemo BbinenenHym un@opMaquonnym U 

WOB MarpounHoro Kona - omyrcrsue TaKoro pawene- 
nun. B  TOM cnyae. nm6oe nonMnomecrso 113 k CUM- 
Bonos nepepaworo CnoBa ,qnuHbI n (mkj MomeT 6bi~b 
ucnonbmBaHo neKonepoM nnn Boccranoenenun ucxon- 
HOA nocne,qosaTenbHocTu. 

B 4annoA pa6OTe npencraenenbi HoBbie pe3ynb~a- 

)KO~OB,  a menno, onpenenena ~ ~ B U C U M O C T ~  nnunbi 
Kona n OT xapamepucmK f U k, ycranosnenbi (HUXHRR U 
BepxHnn) rpanuqbi cyuecnoeanun M-KOnOB nan noneM 

WIWO OPUMHaJlbHblX, UCXOAHbIX CUMBMOB), zm - Xa- 

KOHTPOnbHYH) WCTU. OTnUrUTenbHan OCO6eHHOcTb 

Tbl no UCUlenOBaHUm Xapak-repUCTUK MaTpOUnHblX (M- 

GF'(2") PFlR @UKCUpOeaHHblX 3HaqeHUA f U k, npnBeAe- 
Hbl npL4Mepbl MaTpOlcAOB WI!? pa3nUWblX Xapak-repM- 
CMK, B TOM wcne, Baxuiom nnn npak-ruw cnyan, m 8 .  

11. OCHOBHafl WCTb 
HanOMHUM, W O  mn nOCTpOeHUR M-KOROB UCnOnb- 

3yeTCR OnHOPO~HblA MaTpOW, KOTOPblh npenCTaWlneT 
co6oA EMeACTBO IlUHehHO He3aBUCUMblX nOnMHOXeCTB 
OnuHaKoBoro panra k. npuMep TaKoro Marpouna, no- 
mpoennoro nap. noneM GF(2') c nopoxnamquhn nonu- 
HOMOM p(x)=l+x+?, flsnneTcn Marpuqa supa U(k,n, m): 

U(2,4,2) = [: : : :I. 
Konosble cno8a v(x) @OPMUP~~OTCB nyreM yhnnome- 

HUR U C X O ~ H O ~ O  semopa a(x) Ha Marpuqy U(k,n,m), T.e. 
V= 8. U. Y'iUTblBan, qT0 OnepaUUU YMHOXeHUn U WOWS- 
HUR BbhlOnHIlHlTCR no MOnyIIHI p(X)  - CM. ra6nuqy 1, 
nonyaeM cnucoK sek-ropos, npencraeneHnbiA B Ta6nU- 
qe 2. CuMBonbi Ta6nUU 1 U 2 uMem onny U TY me pas- 
pnnnomb m, paenym 2. 

MHTepecno 3 a ~ e ~ u ~ b ,  WO wcno HyneA U enuHuq B 

moBe v(x), KpoMe nepeoro U nocnepnero (CM. ra6nuqy 

3pe~un pa3pa6owu~os cumeM c~n3u TaKoR KOA npu- 
Bnumaercn K u,qeanbnoMy, 06ecnewean MaKcuManb- 

2), HaXOnRTCFi B PaBHOR npOnOpUUU - 4 U 4. c TOClKU 

HylO npOnyCKHylo CflOCObHOCTb KaHma. 

Ta6nuua 1. 
Table 1. 

1 1  0 3 2  

El 1 0  2 3  

2 0  2 3 

Ta6nuqa 2. 
Table 2. 

I :: I I 
1 11 I 1203 I 

12 1032 I 13 I 1320 I 
20 2222 
21 I 3130 I 
22 2301 I 23 I 2031 I 

I :; I :E: I 

PUC. 1. MHmep@eOcHan qacmb npozpanmnbl noUcKa 
OdHOpOaHblX Mampoudoe. 

Fig. 1. lnferface of the matroid searching software 
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ro  onHoponHom Marpouna, a cuMsOnoM 0 - orcym-  
sue raKosom. 

Ta6nuqa 3. 
rpaHuqbi cyuecmeoeawn M-Kodoe Had GF*@'" 

Bounds of m a t m i d d e s  overGF'(2~ 

3asucu~ocrb t or m, HanpuMep ppw k 2 ,  npepcras- 

Ta6nuua 4. 
neHa (qacrwwo) B ra6nuqe 4. 

k , t 2 3 4 5 6 7 8  

AaHHbie Ta6flUgbl4 ~ e o 6 x o n u ~ o  uHrepnperuposaTb 
cnenymqw o6pa30~: &nn o6ecneqe~u~ 6onbweA KOP- 
pempymqei i  cnoco6~oc~u t ~ e o 6 x o n u ~ o  nepexonurb 
K nonm 6onee sbicmoii menew m. 

BepXHUCc npenen cyqecreosa~un Marponnos 
U(k,m,n) p ~ l u  @ u ~ c u p o s a ~ ~ o r o  k onpepennercs nepuo- 
#OM ~ i i n e p a  Hap. PacwupeHiibiM noneM ranya GF*(z~): 

n 

2"'-1 
2" -1 

@ , m )  = -. 

6 9 12 15 18 21 24 

(3) 
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Abstract -Analytical expressions to estimate the matroid 
codes parameters are obtained and bounds of matmid codes 
existence are found. 

I. Introduction 
Proposed in [l] was the technique to construct the new 

class of linear codes, named matroid coding. Matroid codes 
allow enlarging the bounds of linear codes. So, in [21 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 GFk(2m), where k is degree of field, i.e. number of 
original symbols, Zm - Characteristics of field, m - bit code- 
word size. 

Linear block dewords wnsist of information and wntml 
parts. Absences of such sharing (division) are distinctive palficu- 
larities of matroid d e s .  In this case, any k symbols from n of the 
received codeword can be used to restore the original sequence. 

New results abm matmid (M-)codes parameters are pre- 
sented in this wh. Were established the dependences of the 
codeword length n fmm parameters t and k. Low and upper 
bunds of M a d e  existences Over field GF'(2") for t and k fixed 
are found. 

II. Main part 
Uniform matroid U(k,n) is used to generate M-codes. Ex- 

ample of such matroid over GF(21 with p(x)=t+x+? is given in 
(1). Codewords v(x) obtained by multiplication of the original 
vector a(x) on matrix U(k,n,m) are given in Table 2. The resulted 
wdewords have wnecting ability kl . Ermr is a codeword symbol 
that differs from the tmsminwl one. 

Dependences for M a d e  parameters n, k and tare given in 
(2), where M(m) for k fix. Software was elaborated for matmid 
wdes searching. The imerlace of this software is presented in 
Figure 1. Results of matmid mdes searching are given in Table 
3, where symbol d means the existence of uniform matmid, 0 - 
absences of such matmid. 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 period (3). 

The rate F t M n  is other parameter of error controlling code. 
For R1/3 the parameters of matroid wde are given in Table 5. 
Selmion of needed matroid code is up to the d e  designer. 

111. Conclusion 
In mnclusion, 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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