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KroqeBlle croRai Ko+erlnoe a e, l2asMepnoc79 cMe)KEor.o r<Aaccat AjlHeilpa3llpo-
BaEEWe naKpArryEr, A44EA EAlt CLOX<EOC!5 noKptffEq

B pa6ore Eoay-reHH oi{eHKrr clor(Hocrlr MriHr,rMalEHoro rroKpBrrz, MHox(ecr-
na peureurzfi yparu euna crgf'+rry!,+ .. 1 aJk. = b na,a, npoaeso^lggrM KorreqglrM
[o eM Fa cMOKHEIME I( accaMrut ,rxrieiur,rx rroA[pocrpaucrB, r4e i1,42,..., k. -
IrpoH3BoAbHLIe Eelry eBtle Ea'rypa^ElrBre .irc^a.,4,,1, [porr3Bo^EHofo BeEy^eBoro
s,\eMeHTa 6 e -fl, uocrpoeu<) MrralzMar\aHoe rroKp6tTrre. EplI ] : 0 c^oxHocTb
fi ocrpoeHHoro [oKpBrrt4, 6,ru:xa r vaxrva,rsuori.

llycrs Fo. K611g.1ijqe IIoAe ,r3 q" g^eMearoe [1] (q - cTeIIeH! [pocToro qrac^a).

PaccMorpliM gro rro e KaK n-MepHoe ArrHeiHoe rrpocrpaHcrBo HaA rro^eM q u
IrpeAcraBuM ero B c^eA,'ioqeM BrzAe:.Fr" ={(a1.a2,,...a")lo, e Fr,i:1,2.. nl.
Aa^ee, ec,\r{ tr - ,rrineiirroe rroArrpocrpaHcrBo e Fr" u a 6 {., tor4a rlHoxecrBo
d+L:|d+x x e L) Ha3ErBaerc8 cMe)KEbrM ra accoM (cABr.rroM) ,utEerirloro
EoA[pocTparicTBa ,, pe3MepHoc.rE KoToporo ofipeAe^reTc, KaK dim-L. Cor,tacHo
3KEHBa eHTrroMy oupeAe^eHrrlo noAMHor(ecrlo H .g Fq" sBrrerci cMexHltNI
( accoM, ec^ri p",tr aro6rrx h,h2,...,k" € ,ry r. Ir,-\2,...,.\- € 4 :raKlrx, .lro

Ili : t, c1'rcva !,\;/a (a++auHas KoM6nnaquf EeKropoB ht,hz,...,h^) tex<ytx

B A. AerKo rrpoBeprirE, t{To cylqecrBver B3adNrHo oArro3HaqHoe coorBercrBue
Mer(Ay MEO)KeCTBOM ?Ir-MepHBIX CMer(HbrX X aCCOB B 4" ii MHOX(eCTBOM I< aCCOB

gKBiBa^eHTHocra Bcex cacreM 
^lzHeiirrErx lpaeueuufi paHra n - m orHocrrre^EHo

n lrerr3BecrI{lx HaA EoaeM 4,
Onpele.nenae 1, flycrE Ar g f;", Ec^x /11,11r....,,ry" .c)'rE cnexHlre

K^accbr B N rz -Hr U 112 U ... U l/" .: 1f, ro coBoKyirHocTE cMe)Klrlrx K,laccoB
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IHr,H2,.--\H"l Ha36maercr AtnreaprfiEpoBa*nBrxr rroKprJrwrert rlHor<ecrBa ,\i.

Kou4,re"reo cvexH6rx K-IaccoB B no(pbrthr datErBder,r proArrqnii.

r1po6,\eNla Mr{Hl{Mariltofo lroKpr,ITrrf Mf{oi{(ecrBa perueanir flo^trlro}irr_

a,4lr]oro ypaEHeHEs HaA KolIeq!{EtM ro^eM clrexHblrtu L\accaMlj ,rrnrrc.rirurx

IroArrpocrpaHcrB BlepBbre riccr\eAoBaHa B pa6orax [2,3] A\t npocrofo nro,M ,t'2.

HexoropEre MerpasecKr4e xapaKlrepuclrLl(u ,\aHeapusrlpoBaHHltx ror pr,Iflrii
rroArGrorKecrB KoHerrHoro IIo^a i.IccAeAoBaHEr B I.1]. 3aAa.ra 

^rrHeapH3?rlfoBaHHoro
rroKp6rrrrr crMMerprrecKux rroAMHoxecrB KoHeqEoro rro^, pemeHa e [5], a p,rra

T4HOXeCTB perUeUUrl KBaApaTraqHEIX !r He(OTOp6il( )?aBHeHUIi 6OAe(l IIICUL],iX

crerreHeri rIaA KoHeirH!,IM rio^err - B pa6orax [6-8].
B Eacrouqefi pa6oae saAaqa rvlriHllrra,^iuoro ,tlaueapr,i3LipoBalruoro rlol(ptlTltsl

rj.( IeAoBdHd A^l !{Ho,1.e''.'dd peLeHufi }paBneh g ,,. ,r,,'- - J :tn t tn,t

rrpori3Bo^EHErM KoHeirHbrM rro eM 4 r fAe A,1. k?, . . . . '1" - rpolt3Bo^LHbre eH)-ACBLIe

liarypa4r,EEre sl4c^a.

A.\, HeHy eB6rx Ha'r')Da,E*r,rx rrucel kr. &2, . k,, paccrrorprIr ypaBHeHue

"sl'+"ry!" i ...1 a"!t:," :l)

HaA r(oHeirEElM no,rerr -Q, MHoxecrBo peueHrzf )'paBHeHa, {1]

N, a 4lI]ay rlriHr]Mal brroro AaHeapl4EpoBaH[oro [oKpllTur1
qepe3 1(,.1 .k,... .k") gqHa,.r16.\ C lr-.

(L)

.J6o3Ha,rrIM.iepe3

MHOiKeCTBa -\' -

TeopeMa 1. Azrr EeEyAeB],rx Earpalr,Er,tx ,rtrce^ kt,kr, ,k,.

L(n, fi, k2, . .. . k-) : q" * l, npa bl0;
q--1 tl-q L ( -L(7l,, k1. frr, . . . , 4. ) < q". Ep], h:i.).

AoKa3are,rhcrBo. BepxHsr oqeuKa, &\, acex Helly eBhlx BeKToiloB

,\HHeAHLIx YPaEHerruri:(al, a2, . . . , a.) € i-,?" rrocrporzn caeAyrcrlrto cEcreMy

i:1,2,...,n
o|'r,-t .. + rrl,";o,, : b,

a np^ b = U K cr,rcrFMd$ rufla 12] Ao6dBnv ^vqeiiHyto 
cr{cler\ry

i = 1,2,

[,,:".,
[ "1'-.. 

+
1.2'|

(3)

O.reBr4AHo, rrro MEo,<ecrBa pelljelI aiii rrocrpoeHHErx BtrIIre c]4crerr .Al.rHeI]HnIx

ypaer:euafi gBlltrorcg cMerrlrisrMr4 r,taccalln, ,,terl<ar B N li flonapHo He [epe-
ceKarorc!, cAeAoBare,\!,Ho, o6pa3).ror 

^xHeaprr3upoBaHrroe 
Eerrepecer<aroqeec,l

rro(pEir4e lrEoxecrBa N, rolopoe :da3aB e\\ n a Eonuqe cR4M tToJi p Ln'rEeM.
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PaHru crrcreM ,]j14Tra 
12) u (3) paBHbr coorBercrBeHHo lt +

crcTevEr (2) u {3) ,rMeIoT ccroTBeTcTBeEHo q. I u q. pell]e}Irii B

BlrurecKa3aHHoe, rro^rraeM:

I u n, [o3Toxy
l),-. Yvrlrlreas

lrvl
q2n \ -qn't , r'pn bl\
q2D"\-q t+q" , fipra b=a

t
( 

'"-t . rrlta l)+a
Lln. k1. A2 . t, - (

I q" . irPH b :0,
r4e l.Vl - Ko^arlecTBo peuer+lii lpasneuza (l).

Hlar(Hfi oqeHKa.

Oupeqe,,rerme 2. Ec,lx l1 rB.Arercr rn-Mepr{Brri crre)r<HlrM K\accoM B l;", TorAa
(q" x n)-Marpnqa, B Koropor: crpoKn c)'Tr, BeKTopEr rr3 -H, uasr,reaerca Marpt lei
cMuK$oro K acca H.

4y'x m-MepHoro c,rrei{irroro K{acca 11 B 4" paccuorprzM ero (q,., r n|-
rrarpuqy [5]. Oloxp,ecrnut,t H c (q^ x l)-natpaqet:i. OqeBEAuo, riro BcsKat
a&+IzHHa.E xou6rzuaqua crpoK 17 Taxr{<e trBlrercrr. crpoKoil 3Tori rrarpvrlEr ,,
Iro6ag EepecraEeBKa crpoR xarprr4Br rq He a3MeHrea cBoiicrBa .MarDlIqEr OErrE

cMexHErM rc'raccorr. K,rrreriEoi crrcreMe, Koropar onpeAe,l_Eer crre><nsrri xaacc
J1, Ao6aBrzM lr,rHeiEo He3aBrrcuyoe Ar.rHeftEoe ]TaBHeHrre l(c1, . . . , c.) =: rr, rAe d e
Fq. CTpoKu l/, ro,roplre y4oe,rerBoprlor HoBofi yA/ll.tHemroi clIcreMe, o6pa3],,lor
crtexsrrii I< acc pa3MepHocru rn - 1 4,la KarKAoro (1 € Fq. C eAoBarTe^BHo, ,q

Mox<Ho rrpeAcraBrrrE KaK o6.LeAr.rneHEe B TorrHocr,r q [ollapHo r]elepeceKalorquxc,
rroAcMertH6lx K^accoB pa3Mepr]ocrii m- 1, I{ar(AErri ris Koropbrx ,B^rerc, cAErroN1
HeKoroporo Apliroro. l,I3 B6r1uec(a3aHlroro iaKr<e c^eAyer, .tro KarKAbiri cro.l6eU E

1J ILI6o cocror{T us oAHrtr< ri rex i{re oleNeuroe no,ta -Q, arz6o co4epxrzr e to.ruocrn
q- 1 rouxri 3aeMeETa a, M:t Bcex a € 4. CToI6eq rrarprrrlEi 11, cocr(,trulrzir r-r3

oAugaKoBEtx 3IeMeIIITOB, Ea3LtBaeTC' LIOCTO.4EEIJM,

yc^oBuMcg, qro ec^x i4 : (o;i) - uarpraqa paeuepa (rn x n) HaA rrolelr i-q, ro
A r No6EIx Harypar\EHErx rriice,r &1.Ar,.. ,,k, cepe: lirr,. k o6olua.rhM,rrtrtpuqy
( ')pu.""p" {/n . n .1.e. 

"" 
" ,,.:("')

JleMMa. nyciL crpoKu Marpl4br H odpasyrcr cuexstrii xtacc rn-Mepuora)

^E6eti$ofo 
noAapocrparrcrBa l, B Fq". TotAa A,AJ. Arc,r,tx $azlapa4brlt tx qiceA

(i) e.at4 H : L, ro rankHk,'k'' k" > iL;

(ii) eut4 H * L, ro r0jnkah, h" k", ) m t 7.

:!
I
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AoKa3areabcrBo. IlpuvelruM EHA).Kuuro IIo 7r. Ilycrr, rx:0. TorAa M:r]riua
11 coAeprrurr B TosHocrlz oArry crpoKy. ECAIr sra crpcKa Hyr\eBa, (T.e. F1 : l),
To eArzHcrBeHHaE crpoKa Marpur.l6r l?i, r,,"'n^ TaKr(e rry,\esa, a ranljlkl't'2 1"

ronkll:0, a B rrporaBrrolr c-\yqae lKorAa -a1 + a) o.reguago, .rra runkltttt') k":

Tellepb [peAno^oi{rEM, qro iL > ), fi l,:rBepxAeHrre ,\e\In1.i c[,oaBeAlxBo

A,\,l Bcex cveii{rtElx K^accots, paglvrepHoc'rE KoropBlx NteHBIlte r/r, IlocKo,\!(,
rlim H : m > 1, To B (q'' x n)_MarpIzue crreiKr{olo &'\acca .ry clriqecrByer

HeirocrorrHHBri cao^6erl. Bes rrorepi, o6lqI]ocrrl rlpeAlro^or(Enr, qro 3ro r'ep8Llfi

cro,\5erd, TorAa, ec^ra K ,^xHerir{oi.i cl4cre\re, Koropaq oI1peAe^rer cllex(EEri K\acc

.4, Ao6aer.rM ,lllHefirro He3aBrcriMoe )?aBHeHrle rr : o, a € aq, To Bce crporu I/,
I{aqrrHaloqljecq c a (u 10,\6(() oHI4), yAoB^erBopEror HoBori ci{crerre Ar*retilElx
ypaaueuuit u o6pasy,ror (rn 1)-ueprrr,rii iroAclier{<H},II;I K^acc 11d. Cor,racncr

EEA).KTtrBnoMV rrpeArro^or(eBr4p A1r sr\eMeH"a 0 € !; iaMeeM, .rT o raDk-Lr,f'kt' 'r' :;
nr-1(KorAaJl:L),nr.o;r.kllt''l''r"')rTr(xor4aH.l/-1.A\ERaxAo.oEelryleBoro
g,\errreEaa d € F,t tro1a' crioKa [oAMarpuqEl ]ln1'U ''t'' ,\ HeliHo Hesa3uc[]Ia or
crpoK rioAMarprriiH Hkt'kz " 'k" , c^eAoBa'fe 6!10, l'attl"ilr\ t2 h-' > rn (KorAa A : a)

t4 rarLlr]-lkt k2" L., > m + t lKoraa H + Ll.
PaccMorpvM Tellep! Ka!{osnqeiKoe  r.iHpa pnsrrpoBaHIIo e rlo(pEITLIe }paBHe_

Hli, (1). CMez(HErfi K acc, coilrBercTB)'rorquii BcKTopy d : (4,. .!r...., o,) e 4," r:;
KaHOHIZiTeCKO|O rroKphrrll{, O6O3Ha.rrrM Sepe: N('r). TorAa EcHo, .rTo ]\ : Ll,N(o).

C 4ppofi cropoHr,r, eclJa qepe3 E(a) o6olrrauarr MuoxecrBo peurerruli luneriHori
CIZCTE}!6I

{ u,=,' t=r't,...tl

["1 ,,+oj'.., r "'l',:u,
(,r)

TO OqeBtzAlio, .rro lf(O) 
'B,lrercr 

CABTlrOrr ,tlilreiilrofO nO4UpOCrparrCma -D(a).

Onpe4eleufe 3. EycrB ,4,1 g 4,,. Torp,a cnexulri Kilacc H C M HasblBaerc,

MaKcrilraElrErM A^, Nrlior(ec'rBa.iy1, ec]!H B ,1,1 ne cyiqecrByer cMexHoro ri'\acca

1-l', A E Koroporo,q C ll*.
flycrs ff q if, /1 graqelcs crrerKr;rrv tc,tacco:rr ,rrlneriqoro noArlpocrpaucrBa

L B Fql, v dim lJ : dim ,L = rn. Ta< r<ar -\ : l \- t o J, ro -t1 rloxHo IrpeAcraBdrL
(aK o6EeAl{r{e1{ae neirycrElx cMer<HEIx r.taccoe H 'l N(a), t.e, E : L-](,ri t-l NtL))
yq ?EIBaf BHuec(a3aHHoe, [o^}^laer-!, qro Kax.d:ta ,'IelT\/cro, c]texHBlfi acc i1a
N(a) aaaaerca cABlr.o\( noAfipocrpaHcrBa , r h]ir.t.

O6osnaqrrr S = {a: (a1.ar....,o")i d€4",,qnN(o) f 0}. Paccuorpuu
(q- x 2rr)-Marprrqy cMerKEo|o (r.acca 11. CTo 6qEI 3ToIi yarpI4Lt, l(oroplle
cooTBeTcTByror flepelte!{ITElM '!l\ ) L/2. ,9,, ()5pa3}tuT lloA\ldTplr4}, c illul(ii i'ic'

Topoll B cBolo o.{epeAB o6pa3y}or crlexHllIi K acc il ,iBr!{lor(,q 9-:\erieli1,tr I1'I

MHOXeCTBa 5. C,\eAOBare,1lrIO, 5 - CvextsElli K\aCC. A,a.lee, r'tcr:,, ,. -

10,1



(a1.a2,...,a^) € .9. B 3Tor{ c,lfrae, Ao6aBAm K ,artHeiHori crrcreuL,, Koropa,
coorlercrByer cMerKr{oMy I{-aacay IJ, BceBo3Mox(HEre Ar4lreiHo He3aBr.rcrD{Lre

,paB!IeHrzt

I( . l-.1

I

r,a,e 0 < r {tui" I ir, KorAa s + t, EMeeM, ,rro Eogori no,ryreuuori,t Her.iHorr
clacTeMe 6yA).r yAoBAeTBoprTB Be(TopB! cMe)KHoro ( acca lln,\.(o) r, ToAEKo olrr{.
-acHo, .JTo eclrr B cucreMe (.5) s,\eMoHTEr o;r,__.,d;" € 4 3aMeHrrr! 3.,!elreHTaNr!{

4i.,,...,h" F 4, r,1e,4: l&,. .,13") €,9,roBpe3y Erare roAJ IaM cMexur,rn &\acc
1, nN(B). Aa ee, ec^xqepe3,E o6osuaquv ,rzseiiHoe floA[pocrpaHcrBo peucHrui
CI'CTEI{EI

To oqeBrzAEo, rrro KaxAEIli rrefiycrori,ryalr'({1) rB,1rercr cABvroM rroAnpocrpaHcrBa
LaE Lt dira(E n N(,1)) = dim(raE) =p. C Ai,'roii cropolrlr, KaK orMe.t.lL{rz BErrre,
1l n N(rv) - rarixe cABrrr troArrpocrpaacrBa Z. a E(a). C,re4oaare,rrro, _L n D(o) :
IaI; A r Bcex a : (al. or. . . . . a,) € S, u ,n.D yAoB^erBopser c^eAl.rorqea cr.rcreue.

Yi: 0, i.: 7,2,. . . ,n
al'rt+ at'r,+... t cf"r, : g, (a1. a2. . ... 16) eS.

l6)

TaK KaK A rrpeActaB.4-{erca (aK o6teArzHew{e Eerrycrbtx .lr-Mepu6rx crre){<llErx
K^accoB 17nlY(o) u dim,Y : rn, ro dimS : 7n:p. flpoAo^j(as, cor acHo
ietr{Me ,rMee\r, qro A7ta MarptrilLl S'r,,ir,..4'" (ee crpo(aMu an,urotcx eer<ropa
(dt;' . dt' . . . . , (r:") , rAe (ru,dr,.....L") € "9) rrlnks,, b, 'k- >- m p, ecn olia
coAep)<rrr Hy eB)4o crpory, u r-anA,9n,,rz* k" ) m-p1 I a nporzraon c,\y.Iae.

Tenepb 116r MoxeM or{eHr4Tr, pa3MepHocrr, trte;<lroro K acca _11. O.reEEAHo,
sro dir(rnE) = p { 2n - rank(6) :2n - (n + rankSL,,n,,-,}-). fioc,rejoeare.uuo
rlo^yqaeM, :{to p {2n-(rt1m, p+ 1), KorAablU tB 3To!r c^frae (0,0,....0) eSl,
rzp{2n -(n+rn-p), KorAa 6 : 0. HaKorieq rMeeM:

,/< n-1 np:,z bt'A.

7n<?1 rlpu b=0.

I o',
l

1,.

OTMeraM,.ITo MaKcrrirranbHBte 3EaqeHrrr7l,-1 Iin past{epEocreii cMe>KHEIx ra\accoB

AOCTzX{TZMEI Ea CMeiKH!IX ( aCCaX KaIIOHIiqeCKOTO IIOKpEITrat,
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I4crrol63yq orIeHKy ,(n, Ar, k2, . . . . &n)

no,\rrae!1r
> a+-'7 :ae // - "rexo. r,r x-roL '

L(n,fu,k2,....k"\)q'-I rpu bl0r
L(.n,h,b,. .. ,k") 2 q"-' *1-q I uou b:0.

TeopeMa no,lr{ocalro AoKa3aHa.

EpeBaHcKr'1ri rocyAapcrBetlHEri yIII,IBepclrrer

q-. T I. quplFhuurtl

npn2utllr q,hqh Fu,FaF qurpqh hur{uruullntdlhflF qturtnurgtlurt ttutqnr1PtrhI[
{hp2rurlnl 4tu2tPlr tlPur

\n4r{urhmrt qlurhur+qurd L { r]hp2ur{nl rluyrpiid zlgf' + x2'!,/!'+. 1c"yt;:":
I) hurquruuFrlutr lnlbmrlLhrh pruq ntpjur qdurJbL Llpuflurlrllbntp]mlrfuhFlr ltu{rru\bg

4uuhpnq \urpdurqn4l burdltl]ph hltlulnrplnttr[. nprlLrl A1 kr.. ..k, n5 qpnlu\u[
ptru{urli pr{hg htr: Ludurju&urtr nl q]loJuri+ulr 6 € 4 qlurmh 4h0]pnld Uunntlr{rLrl
t ltu4durqnufu duldqnupi bFF D : 0, \urnmg{ru} durdUnuph hlLlrulmp]nrir[ dnql L

tl[urqrq ltrh[:

V. P. Gabrielyan

Linearized Coverings of One Type EquatioN of Hig}er Degree over Finite l!-iclds

The complexity ol minimal covedng with cosels of Iinear subspaces is estimated for

the sel oI solutions of the eqllatior1 rryl' + rrAt' + . + r,,gi" : r) over .m drbitrary

finite field, where &r, &2, . . . , A, are l1on-zero natural Eumbels, A coverilg with mioimum

complexity is constructed for any 6 € F,!, b +0- \{&ren b = 0 then the cornpler.ity of

corsiructed caverjnq is a)nost n)niLnom.
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