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AnHotaumsa. Mccienyiorcss XapakTepUCTHKH KPUBBIX, aCCOLMHPOBAHHBIX C
reoMeTpuueckMMu kKopamu lonmel. [l MOCTPOEHUS] 3THX KPUBBIX HCIOJbB3YIOTCS
MOAKOIBI MaJIoro Beca paluoHasbHoro kKona lonmbl. B pabote nosnydeHa gopmysa
0715l pOfia KPUBOH, COOTBETCTBYIOLLEH MOAKOAY HaWMEHbLIET0 Beca.

KaroueBble ciaoBa: reomerpuueckuil kon lonmel, 0000leHHbIH Bec KoAa,
MOJKOJ HaUMeHbLIero Beca, anrebpandeckas KpuBas, pof airedpanyeckord KpUBOH.

6 ISSN 2222-8896. BectH. Boarorp. roc. yu-ta. Cep. 1, Mar. ®u3. 2014. Ne 4 (23)



s MATEMA T K A I

BBenenue

EcTecTBeHHOe HampaBjieHHe DPa3BUTHUS TEOPUM KOAHWPOBAHHS CBSI3aHO C HCCJENI0BAaHU-
eM MeTOZOB IOCTPOeHHs HOBHIX KomoB. KoHcrpykuus [onmbl JMHEHHBIX KOIOB Ha TVIAAKHX
MPOEKTUBHBIX KPUBBIX HaJl KOHEYHBIMH IOJISIMU MO3BOJISET CTPOUTh HOBBIE KPHBBIE, a CJIEMO-
BaTeJIbHO, U JIMHEHHble KObl O0Jblliell NIUHBEL. B paboTe MpUBOAATCS HEKOTOPblE Pe3y/bTaThl,
MoJIy4eHHble B MpoLecce MOCTPOEHHsT KPUBBIX, B KOHCTPYKIHMU KOTOPBIX Y4acTBYIOT TeOMeT-
puueckue Kousl onnel Cf (D, G) Hax KoHeuHBIM mojeM [, ¢ mapamerpamu [n, k.

Jluneiinblét Kon lonmel, cBA3aHHBIN ¢ rafgKod NMPoeKTHBHOW KpuBOH (' Hal KOHEYHBIM
T0JIeEM, OTIpelessieTcs CJAeYIOUUM 06pasoM.

[Tycts C' — abcCoJIOTHO HeNMpUBOAMMAs IaKas NPOEKTHBHAs KpuBas Haj moseMm F,.
[ycts Py, ..., P, — pasauunble F)-panuoHanbHble Toukd Ha C' 1 guBusop D = P +...+P,.
Jususzop G takoi, uto Hocutean G u D He mepecekatrcsi. JIuHeliHOe MPOCTPAHCTBO

L(G) = {f € F,(O)"[(f) + G = 0; U{0}
MOPOXKAAET JIMHEHHOe 0TOOpaXKeHHe
Ev:L(G) = F}, [ (f(P),..., f(P)).

O6pa3 aroro orobpaxkeHust ecTb JuHeHAHbIH [, k]-kox Cp(D, G) Han KoHeuHbIM moseM [,

1. AHanu3 poga KpUBOM, COOTBETCTBYIOIEH MOAKOAY HaUMeHbIIEro Beca
paruoHanbHOro Koga I'onmnsl

[lycte D, — r-mepHblil mogkon pauuonasnproro koma lonmsl C7 (D, aPy), HOCHTENb
KOTOPOTO YAOBJETBOPSIET YCJOBHIO

|X(D7“)| = dr(CL(Da a’POO))

D/ieMeHTaM 0asuca Cp, 3TOrO MOAKOLA MOCTABUM B cOOTBeTCTBHe KpuBble ApriHa — llpaiiepa
CRr, ¢ appUHHBIM ypaBHEHHEM

Yy — vy = Ri(x),1<i<r,

anech sneMeHT R;(x) € U cooTBeTcTByeT c/oBY Cg, [1]. F),-BekTopHOe npoctpanctBo U C
C Fym(x) n nogkon D, cBs3bIBaeT C/efylollee COOTHOLIEHHE:

Treonp)(U) = {Trconn)(R) [R €U} = D,
rne T'r — otobpaxkeHue cJaefia
Tr: Fpm — F,.

Ins anementa R € U o6osHauum ¢gr(7T) = TP — T — R € FI[T]. Ilyets Ey —
noJie pasJioKeHHsl BceX MHOrouneHoB wg(7') Hag notem F' = Fym(x). Muorounen pg(T),
COOTBeTCTBYIOIHUH 3jeMeHTy 0 #% R € U, 1160 HenpuUBOAUM Haf noJjeM F', 1ubo passaraercs
B NpOU3BeleHHe JUHeHHbIX COMHOXKUTeNed. [IpeanonoKuM noc/enHee, TO eCTb CyLIEeCTBYeT
sneMeHT z € F, apaswouuiicst kopHeM @r(T). Torna 2P — z = R u, kpome Toro, v, (z) > 0,
115 Beex Touek P; € Pp. Boiuncaum
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Troonp(R) = (Tr(zP — 2)(Py),...,Tr(zP — 2)(P,)).
Monarast f; = z(P;) € Fym, 1 <i < n, nonyuum:

Treonp(R) = (Tr(BY — B1), ..., Tr(BE — ).
Torna Treonp(R) = 0. C mpyroit croponsl 0 # R € U, ciiefoBaTe/ibHO, CYIUIECTBYIOT 3Jie-

MeHTHl «y; € F), Takue, uto R = ) «;R;. Beruncium
i=1

Treonny(R) =Tr(3 aiRi) = Y- ailTroonny(Ri) = Y auc,
] ] =1

=1 =1

rge ¢; — KOaA0BO€ CJIOBO, aCCOLlMHMPOBaHHOE C 3JE€MEHTOM Rl € U. Takum O6p330M HnMeeM
r

> a;c; = 0, 4TO BO3MOXKHO TOJIBKO B C/1ydae PaBEHCTBA HYJIIO BCeX KOI((PULUEHTOB «; € F),.
i=1
Ho sT0 nporuBopeunt BeiGopy asiemeHta 0 # R € U, cienosatesbHo, MHOrousteH wg(7)
HETIPUBOLHM.

[Tone Ey siBnsieTcs mosieM pasnoxkeHust cenapaGenbHbIXx MHorouseHoB wg(1') Hag F n,
cJieloBaTe IbHO, paciunpenue Ey/F sBasercs paciuperdem [anya.

PaccmoTpuM aneMeHTHl ¥y, ..., ¥ € Ey Takue, uto

v —yi = I,
trorna Fy = F(y1,...,yn). O6osnauum Gal(FEy/F) — rpynna Tanya pacwupenust Ey/F.
OTtobpaxenue o : F' — F' onpenennum ciaefymoluM 00pasom:
oyi) =vyi+a;, o € F,, 1 <i<r,
torna o € Gal(Ey/F). Uveem
p" < |Gal(Ey/F)| = [Ey : F] <p".

Takum o6pasom, [Ey : F|] = p”. Kpome toro, aas Bcex o € Gal(Ey/F) Bemonssercs
oP = id. Torna pacuupenue FEy/F sBisercs smeMeHTapHbIM a0e/eBbIM p-paciIipeHHeM.
Cy1ecTByeT TOYHO % npoMexyTouHslx noseit ' C E C Ey crenenu [E : F| = p, kaxnoe
M3 KOTOPBIX OIpe/esIsieTcsl CleyI0IUM 00pa3oM:

E=Er=F(y), y» —y=ReU\{0}.

Torna
t

9(Ev) = > 9(Ei), t = F=,

=1

|
S
,
L

snech g(E;) — pom mpoMexyTouHoro noJsi [; Takoro, 4to
Fym(z) CE; C Ey u [E; : Fym(z)] = p.

[Tone Eyy — mose pauuoHanbHbIX (PYHKUME KpuBod C'p,, KOTOpas COOTBETCTBYET MOAKOLY
D,. Takum o6pa3oM, MOAKOLY HaMMeHbIIEro Beca COOTBETCTBYeT KpHMBas Haj moseM Fim.
Pon stoit kKpuBoii paBeH

t

9(Cp,) = X g(Ei), t =2,

i=1
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Abstract. One of the main ways to provide correctness of information
transmission via communication channels is the use of error-correcting codes.
Construction of certain classes of codes is based on the curves with sufficient
number of rational points. In this paper we study abelian curves.

According to algorithm of construction, first of all, it is necessary to
represent subcode of low weight as a trace code. Let CL(D,aPs,) be a rational
Goppa code over F,, with parameters [n, k] and let D, denote the r-dimensional
subcode of this code such that

X(D,)| = dy(CL(D,aPx)),
We need to represent subcode of low weight as follows
TTC’on(D)(U) = {TrCon(D) (R) ’R € U} = Dry
where U is r-dimensional Fj-vector space and 7'r is trace map
Tr: Fym — F,.
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Let Ey be the function field of curve Cp,, corresponding to the subcode of
low weight D,. So, the curve over field F,» corresponds to the subcode of low
weight. The genus of this curve is

t
9(Cp,) = 2 g(B0). t = 5,

Key words: geometric Goppa code, generalized Hemming weight of the
code, subcode of low weight, algebraic curve, genus of an algebraic curve.
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