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IIpencraBieHbl MHOXKECTBA HEABOMYHBIX IICEBAOCIyYaliHbIX ITocaenoBaTeabHocTeil (HIIIT) nis nepuonoB
N=p5—1<20000 (p=3,5,7, 11), chOpMUPOBAHHBIX B KOHEUHBIX MOJIIX GF(p®), MOIIHOCTb KOTOPBIX
paBHa V'= N + 1, a MaKcCUMyM MOZYJIsI TMKOB ITepruoandeckux aBrokoppessunonHoi (ITAK®) u B3aumHo
koppensunoHHoi pyHkuuit (IMIBK®) ynosneTBopsieT rpaHUYHBIM OLIEHKAM, Moly4eHHbIM B.M. Cuzenb-
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HUKOBBIM. B 1oroiHeHne K MUHUMAaJIbHBIM TTOJIMHOMAM 3JIEMEHTOB Ol U O , TOe OL — IPUMHWUTUBHBIU 3J1€-

MeHT nosist GF(pS), onpenesieHsl MUHUMAIbHBIE TOJTMHOMBI 9JIEMEHTOB O M QL (i; — MHOEKC geuManumn),
Ha OCHOBaHUM KOTOPBIX MOTYT ObITh C(hpopMUpOBaHbI HOBble MHOXecTBa HITIT ¢ 3kBUBajIeHTHBIMU KOppe-
JIIUMOHHBIMU CBolicTBaMu. OMpeeneHbl Ha00pbI MHIEKCOB iy > 2 I pPa3IMYHBIX COYETaHU I TapaMeTPOB
pu S. PaccMoTpeHbl cyyan 4eTHOTO M HEUeTHOTO 3HAaYeHM TTapamMeTpa S, 115 KOTOPBIX MOJIydeHbl MaK-
cuMaiibHbIe 110 MoayJito 3HaueHUs1 [TAK® u [IBK® u onpenesieHbl YMCJIO M 3HAYCHUS PA3JIMYHbBIX YPOB-

Hel KOpPeSIMUOHHBIX (DYHKITHIA.
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OaHUM U3 HanpaBJIeHUI pa3BUTUSI CUCTEM Tiepena-
yn uudponoii napopmanuu (CITL), npenycmar-
pUMBaIOIIUX KOPPEISILIUOHHYIO 00paboOTKYy, SIBJISIETCS
nepexol K HEABOMYHBLIM (pa3oMaHUMYJIUPOBAHHBIM
curHajiam ¢ pacumpeHHbIM criektpoM (CPC), dop-
MUPYEeMBIM Ha OCHOBE HEIBOUYHBIX TICEBIOCTyYaii-
HBIX TTocienoBatenbHocteit (HITIT) [1—4].

HMccrnenoBaHuio BOMPOCOB OIpEAcCHUs] aBTO-
KOPPEISILMOHHBIX M B3aMMHO KOPPEJISIIMOHHBIX
cBoiictB HITIT mocBsiimieHO O0MBIITOE KOJIMIECTBO pa-
6ot [4—18]. OpHOI1 13 OCHOBOIOJIATAIOIINX SIBJISICTCS
paboTta [5], B KOTOpOIl MOAy4YeHbl HUKHUE OLEHKU
MaKCUMyMa MOXYJsSl aBTOKOPPEISILM W B3aUMHOI
KOppPEJSIIMU HEIBOMYHBIX I10CIEI0BATEILHOCTEM,
¢dhopMUpYEMBIX WIS pa3IAYHBIX MUHUMAIbHBIX TO-
JINHOMOB 3JIEMEHTOB noJieit GF(pd).

B [6, 7] ompeneneHbl WHAEKCHl NEIIMMAILUU I,
MO3BOJISIONINE ONPEACIsiTh MUHUMAJIbHBIE TTOJIUHO-
MBI ipu (popmupoBaHu MHoxXecTB HIIII, mist koTo-
PBIX BBITIOJTHSETCS YCJIOBUE, UYTO HAMOOJIBIIMI OO
neavrens (HOM) (iy, p* — 1) = 1, T.e. mociaenoBaTeb-
HOCTU B MHOXKECTBAX IMOJYyYaJIUCh MYTEM CJIOXEHUS
nByX pasnmuuHbix MII. I1pu 3TOM MakCHMyM MOIYJISI

KOppEJISIIMU COOTBETCTBYET I'PAHUYHBIM OLIEHKaM,
MOJYy4YeHHBIM B [5].

JanpHeWMM HaTIpaBJieHUEM UCCIeTOBaHUM cTa-
JIa pa3paboTKa aJITOpUTMOB (POPMHUPOBAHUS MHO-
KECTB MOCJIeAOBATEILHOCTEM € HU3KUM YPOBHEM
B3aMMHOI KOppeJsuMU Ha ocHOBe aeuuMauuu MIT
10 MHIEeKCcaM, He SBIISTIOIIUMCST B3aMHO IPOCTHIMU
c mepuogoM N. B [8, 9] mi1s1 HeueTHBIX 3HAUEHU S 1
WHIEKCOB ACLIMMAalIMU, YIOBJIETBOPSIOLUINX YCIOBUIO
HOJ (iy, p5 — 1) = 2, onpenenieHa BEpXHsIA rpaHULIA
IUTsI 3HAYEHUI B3aUMHO Koppessiuuu R,/ =1+ (p +
+ 1)pS/?/2 1 MOIIHOCTD MOJYYEHHBIX MHOXECTB I10-
cinenoBaTenbHocTeil. B [10—12, 14—17] nas 4eTHBIX
3HAYCHUM S M MHIEKCOB AeIUMAIIMU, ST KOTOPBIX
HOI (i, p* — 1) > 2, Takxe onpeneacHbl MOIIHOCTH
MHOXECTB M MaKCHMaJbHble 3HAYEHMsI B3aMMHON
Koppedsiuuu. [Ipu aToM nociaenoBaTeIbHOCTU B TaH-
HBIX MHOXECTBax (hOPMUPYIOTCS IIyTEM CIIOXEHMUS
MII ¢ nepuonom N = pS — 1 U AeLIUMUPOBAHHBIX I10-
cJIeIoBaTEIbHOCTE C MepuodaMM, SIBIISTIOIIUMUCS
IeTUTeNsIMu N.

B [18] nmpoBeneH cpaBHUTEIbHBIN aHATU3 OCHOB-
HBIX Pe3yJIbTaTOB 110 (POPMUPOBAHNIO MHOXKECTB IIO-
CJIEAOBATEIbHOCTEN C XOpOIlIEei B3aMMHOIM KOppesi-
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MHOXECTBA HEABOUYHBIX MMOCJIEIOBATEJIbLHOCTEN

UEN 1 TTOTyYeHBI HOBBIE MHOKeCTBa 111 .5 = 2 mod 4.
B [19—22] paccMoTpeHbI BO3MOXHOCTU (DOPMUPOBa-
HUSI MHOro(a3HbIX CHTHAJIOB Ha OCHOBE HOBBIX
CTPYKTYpP CHMHTE3a MOCJIEN0BATEIbHOCTEM.

Llenbio cTaThu SIBISIETCS ONpenelieHe WHACKCOB
JELMMALWK i, U BBIYUCIEHUS B TIoJIsaX GF(p®) Mu-

HUMAJIbHBIX TIOJIMHOMOB 2JIEMEHTOB o, U 0. (i, > 2),
Ha OCHOBaHUH KOTOPBIX MOT'YT OBITh C(hOPMUPOBAHBI
HoBble MHOXecTBa HIIII ¢ KoppeassumoHHbBIMU CBOM-
CTBaMU, YIOBJIETBOPSIOIIMMU TPAaHUYHBIM OLIEHKaM,
TOJIY4EHHBIM B [5].

OcCHOBHBIE pe3yJIbTaTH IO GOPMUPOBAHUIO MHO-
xectB HITIT ¢ HUBKMM ypOBHEM aBTOKOPPEJISIIUUA U
B3aMMHOI KOppEeJSILIUM MOJyYeHbl Ha OCHOBE KOM-
no3unnuu MIT n mocnemoBaTeIbHOCTEH, MOJTydYaeMBIX
MyTeM ee AellMMAalldu 10 Pa3jIuyHbIM MHIEKCaM.
Hensouunsie MII ¢ nepuonom N = p5 — 1 popmupy-
I0TCSL HaJl KOHEYHBIMU TIoJiaMu GF(pS). CumBonsl d;
(i=0,..., N— 1) MII B KaHOHUYECKOM BUE OIpeae-
JISTIOTCS BEIpaskeHueM [2, 7, 10]

(1)

rae trg (o) — pyHKUMS cnega NPUMUTUBHOIO 3Jie-
MeHTa o u3 ot GF(pS) B mone GF(p).

d; = tr51(ai):

MN3BectHO [2—4], 9TO KOppEeAIIUOHHBIE CBOMCTBA
CPC B OCHOBHOM OIIPEAEISIIOTCS KOPPEISLIMOHHBI-
MU CBOCTBaMM TOCJIENOBATENBHOCTEH A;

2

rae N — Nepuo MOCIEN0BaTEIbHOCTH, @;; — SIEMEH-
TBI, IPUHAIJIEXAIe KOMITJIEKCHO3HAYHOMY ajda-
BUTY U3 p 3JIEMEHTOB U IIPEACTABJISIONINE COO0IT KOp-
HU p-# CTETIEHU U3 €IUHUILIBI, T.€.

A/ = {aﬁ} = {aj(),ajla"'aaijl}s

a; =exp(j2nl/p), 1=0,p—1.

Ecnu snemMeHT a; NPUHAMUIEXUT KOMILIEKCHO-
3HaYHOMY ajihaBUTy, TO MCHOJL3YETCS] METpUKa B
EBximmoBoM 1ipoctpaHcTBe. [1pw 3TOM 11T TIepuo-
JIUYECKOM B3aMMHO KOPPEISIUOHHON (QYHKIINN
(ITBK®) nocnenosarenbHOCTER A; 1 A, ¢ ieproaom
N cnpaBennuBo BeipaxkeHue [5—10]

N-1
%k

R (1) = Zajlak,l+1:9 (3)

=0
% o
TIe a; ., — KOMIUICKCHO CONPSKCHHBIN JJIEMEHT; T —
IUKINIECKUI COBUT, TPUHUMAIONINYM TUCKPETHBIE
3HayeHwus; caBur (/ + T) Beruuciasgercsa mo mod N.

OrnpeneneHe WHIEKCOB ACIMMALIMN [, > 2 IS
dopmmpoBannss MmHoxkecTB HITIT BemmostHM 151 3HA-
yeHwmii p = 3, 5, 7, 11 wia nepuonos N = pS — 1 < 20000.

Kaxnas HITIT obpa3yercs myTeM CyMMUPOBaHUS
no mod p MII u nociienoBaTeIbHOCTH, MOJTYIEHHOM
PAINMOTEXHUKA 1 DJIEKTPOHUKA
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nyreM aenuMaumu MIT nmo mHAeKcam nelyMallvu,
YIOBJIETBOPSIIOIINM YCIIOBUIO

HO/I(y, p° 1) = 2. 4)
s cny4ast iy = 2, T.e. Ip¥ MUHUMaJIbHOM TOJIMHOME

f(x) aneMeHTOB O U az, rae o0 — MPUMUTUBHBIN 2J1€-
MeHT noast GF(pS), rpaHUYHbBIE OLIEHKU U MaKCU-
MyMa moayiss 6okoBbix NUKOB [TAK® u TTBK®
MmHoxecTB HIIII momHocThIO V= N + 1 npuBeaeHbI
B [5, TeopeMa 4]

Rl = 9% +1. )
OmnpeneayM MUHUMAaJIbHbIE TOJUHOMBI f(Xx) MJIsT UH-
JIEKCOB IeLIMMAalIVU i, > 2 IPU PA3IUYHbBIX 3HAUSHUSIX
napaMeTpoB p U S.

Paccmotpum popmupoBanue HITII nipu p = 3 misa
HeueTHbIX 3HayeHuit § = 2k + 1. [Ipu S = 3 B none
GF(3%) ¢ IpUMUTHBHBIM ITOJIMHOMOM A,(x) = x° + 2x + 1
CYIIIECTBYET YEThIpE HETIPUBOIVMEBIX ITOJIMHOMA, KOpP-
HU KOTOPBIX UMeIOT niepuoa N, = N/2 = 13, 1.e. yno-
BJIETBOPSIIOT YCJIOBUIO (4). DTO IOJMHOMBI

h(x)=x"+x"+x+2 h(x)=x+x"+2
hy(x)= X"+ 2" +2x+2 hy(x)=x +2x+2.

3nech U gajee HUXKHUE LMPPOBbIe MHASKCHI B 000-
3HAYCHUSIX MOJMHOMOB paBHbI MUHUMAJIbHOMY ITO-
Ka3aTeJII0 CTeTICHU UX p-COIIPSDKEHHBIX KOPHEI U CO-
OTBETCTBYIOT MHAEKCAM AelumManuu i; = 2, 4, 8, 14
npu GOpMUPOBAHUY ACLIMMHUPOBAHHON ITOCISA0BA-
TeJIbHOCTH 13 ucxonHoit MII Buma (1).

AHaJI3 aBTOKOPPEISIIUOHHBLIX U B3aMMHO KOp-
PEISLIMOHHBIX CBOICTB IIOC/IEO0BATEILHOCTE, hop-
MUPYEMBIX ITyTEM CIOXEeHUS TpOUnIHBIX MIT ¢ iepu-
omoM N = 26 u mOCIeIOBaTENbLHOCTEN ¢ MEPUOAOM
N, = 13, mokasan, 4yTo Kpome i; = 2 MHOXEeCTBa
HIIII, oGnamatomue tpexypoBHeBoii TTAK®D (ripu
T# kN) u IIBK® R, «(T), bopMupyloTCs 11 ABYX
WHAEKCOB neuumanuuu — i, =4, 8,

Ry5(1) = {-5.5; -1, 3.5}
MaxkcumanbHOEe 3HaueHUE MOOYJId KOppEadlun-

OHHOM PYHKIIMHN U KO3 PUIINEHTA KOPPEISIIINN CO-
OTBE€TCTBCHHO paBHBbI

|R2max| =0.5% 3(3+1)/2 +1= 55,
|r2max| = 55/26 =0.21.

Takum oO6pa3zomM, MOXKHO cka3atb, uto HITIT popmupy-
JOTCSI C TOMOIIBIO TOJIMUHOMOB, PaBHBIX TPOU3BEIEHUIO
MUHUMAaJIbHOTO TTOJIMHOMA /{(X) ¥ OMHOTO U3 TPEX MU-
HUMAaJIbHBIX MOJTMHOMOB /1,(X), h4(x), hg(x), Harpumep,
hynm (%) = 1 ()hy(X), Aunm(X) = A (xX)hy(x).

Tak kak nmoauHoMmbl Ai(x) (i = 2, 4, 8) saBasgI0TCS
MOJUHOMAaMU CTeNeHU S = 3, TO 151 KaXKI0To MOoJu-
HOMa MOXeT OBITb C(hOPMUPOBAHO 26 ITOCIeHOBa-
tenbHOCTei. [Ipy 3TOM B 3aBMCUMOCTH OT BBIOOpaA

(6
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Ha4yaJIbHOTO COCTOSIHUS MOCJIeN0BATEIbHOCTH C /1,(X)
MOXHO MOJIYYUTh 13 pasnuyHbIX HUKIMYECKUX CIOBH-
TOB TI0CJIENOBATEIbHOCTH, COCTaBJIEHHOI M3 YETHBIX
cuMBOJIOB d; (j = 0, 2, 4...) u3 MII ¢ momHoOMOM 4, (x),
MpencTaBIeHHOM B KaHoH4YeckoM Bune (1), u 13 cnpu-
TOB, COCTaBJICHHBIX U3 HEYETHBIX CUMBOJI0B MIT.

JlaHHOEe OOCTOSITEIbCTBO I103BOJISICT ONpPEACIUTD
MmoinHocTh MHOXecTBa HIIII, koTopas onpenensier-
CsI CyMMOM 13-TH IMKINYECKUX CIBUTOB MOCIEI0BA-
TeJLHOCTEN 13 YeTHBIX cuMBoJiIoB MII, 13-Tu cnBu-
I'OB 13 HEUYETHBIX CUMBOJIOB U HEIIOCPEICTBEHHO Cca-
Mot MII. TakuMm oOpa3oM, MOIITHOCTh MHOKECTBA
HIIIT onpenensieTcst BoIpaxkeHUEeM

V=p'=N+1. (7)

JJ1st KaxK10To 13 YeThIpeX TPUMUTUBHBIX TOJMHOMOB
B nojie GF(3%) MOXHO c(h)OPMUPOBATH IO TPU MHOXKE -
ctBa HIIII ¢ xapakrepuctukamu (6), (7). ast aToro
HEo0XOoNUMO UHAEKC TMoJauHoOMa hix) (i = 2, 4, 8)
YMHOXWTb Ha WHAEKC MPUMUTUBHOIO TIOJMHOMA.
Hanpumep, 1151 IpUMUTUBHOTO NOJAMHOMA App(x) =
= hy;(x) = x* + 2x? + 1 muoxectBo HITII ¢ uHIEKCOM
JeuuManuu iy = 8§ dopMupyeTcs Ha OCHOBaHUM TMO-
JMHOMA Aypp(x) = hp(X) Ag « 17 mod 26(X) = hpp(x) he(x) =
= h7(x) hy(x). IIpu 5TOM MHAEKC ASLIMMAIIMU CTaHO-
BUTCS paBHBIM i; = 2. JIerko MOXHO IOKa3aTh, 4YTO
JIPYTUMM ABYMsI MUHIEKCAMU ISl TOJMHOMa A 7(X) SIB-
Jstoted i; = 8 u 14.

IMpu S = 5 B nmoste GF(3°) ¢ moMHOMOM A, (x) = x> +
+ 2x + 1 cymiecTByeT Mo 22 Kak IPUMUTUBHBIX, TaK U
HEMPUBOAUMBIX MOJIMHOMA, KOPHU KOTOPBIX UMEIOT
nepuon N, = N/2 =242/2 = 121, ynoBJjieTBOPSI IO
ycioBuio (4), U, COOTBETCTBEHHO, UMEETCSI 22 WH-
JieKca AeluMaliuu.

Ananu3 I[TIBK® nocnegoBarteibHOCTE, (hopMU-
pyeMBbIX IyTeM cioxeHust MIT ¢ mepunogom N =242 n
JEeIIMMHUPOBAHHBIX TIOCJIEIOBATEIbHOCTEN ¢ MEepUo-
noM N, = 121, moka3zai, 4To KpoMme iy = 2 CyLIEeCTBYeT

R3,S:2k+1(T) ={(-0.5x 3(S+1)/2

|Ryp] = 0.5% 32 4 1. (11)

dopmupoBaHure MHOxecTB ngTepuuHbix HITIT npo-
BeIEHO B KOHEYHBIX nToussx GF(5%) ipu S = 3, 5. B no-
ne GF(5%) ¢ noauHoMoM A,(x) = x> + 3x + 2 umeercs

Rs3(1) = {~12.18; —10.05; —4.46 —1; 2.46; 8.05; 10.18}.

B nonie GF(5°) ¢ nonmHoMoM f{x) = h,(x) = x> + 4x + 2
cyuiectByeT 280 MPUMUTUBHBIX TOJTMHOMOB C TIepU-
omoM N = 3124 u 140 HEMPpUBOIMMBIX ITOJTMHOMOB C

R;5(1) ={-56.9; —46.23; —18.28; —1; 16.28; 44.23; 54.9}.

PAANOTEXHUKA 1 BJIEKTPOHUKA

—1): =1 (0.5% 352 _qy,

ellle BoceMb MHIEKCOB AenmManuu i, = 4, 10, 14, 26,
28, 62, 134, 152, Ha OCHOBaHMU KOTOPHBIX MOXKHO
chopmupoBate MHoxectBa HIIII, oGnamaroinue
TpexypoBHeBoii [IBK®:

Ry5(1) = {~14.5; —1; 12.5}. (8)

MakcuManibHOE 3HauY€HUE MONYJsl KOPPEeSLMOH-
HOI (DYHKIIUY U KO DULIMEHTa KOPPEISILIUU OIpe-
TIEJISTIOTCS BBIPAXKEHUSIMU

IRyl = 05352 41=14.5;
x| = 14.5/242 = 0.06.

Takum obpaszoM, st iepuoaa N = 242 njist Kaxkaoro
MPUMUTUBHOTO MOJMHOMa MOXHO chOpPMUPOBATH
neBsitb MHOXecTB HIIIT ¢ TpexypoBHeBoii ITTBK®
Buaa (8) ¢ mMoJMHOMaMU, PaBHBIMM IIPOU3BEICHUIO
MPUMHUTUBHOTO 1 OAHOTO U3 AEBSATU HETTPUBOAUMBIX
MOJIMHOMOB TISITOU CTETIEHU.

MoIITHOCTh MHOXKECTB OIPEIEIISIeTCS BIpaKeHN -
em (7) u paBHa V' = 243.

AHaJIOTUYHBIE PE3YJBTAThl MOJYYECHBI IS TIOJISI
GF(37) ¢ monuHoMOoM A, (x) = x’ + x> + 2x + 1 u mons
GF(3°) ¢ nomuHoMoM A (x) =x° +x* + x> + 1.

B none GF(37) cymecTByeT 156 NpUMUTUBHBIX T10-
JIMHOMOB ¢ TiepuogoM N = 2186 u 156 HenmpuBoIM-
MbIX TOJTUHOMOB ¢ TiepuoaoM N, = 1093. AHanu3 Bbl-
YUCJIEHUI B3aMMHOI KOPPeJISLMU TToKa3al, YTo s
dopmupoBanusg MHoxecTB HIIIT ¢ TpexypoBHeBOIt
INBK® mogxonsT Bcero ABeHaaaTh UHAEKCOB MEITH -
MaIluu.

B none GF(3°) cywecrsyer o 1008 mpuMUTHB-
HBIX TTOJIMHOMOB ¢ TiepuogoM N = 19682 1 HenmpuBoO-
JUMBIX TTOTMHOMOB ¢ nepuoaoM N, = 9841. AHanu3
npoBeaeH JJisk epBhIx 40 MHASKCOB, Cpean KOTOPHIX
OBLJIO OTIpeIeJIeHO 1IEeCThb IMTOAXOASIINX UHICKCOB.

OG6i1ee BoIpaxkeHue 1j11 00KOBbIX MUKOB [TAKD u

INBK® muoxectB TponyHbix HIIIT npu HeyeTHOM
3HaYeHUHU Imapamerpa S = 2k+1 umMmeeT BUL

&)

(10)

20 MpUMUTUBHBIX ITOJIMHOMOB ¢ TieproaoM N = 124 u
10 HETTPUBOMUMBIX ITOJTMHOMOB ¢ TiepuonoM N, = 62.
J71s1 IByX MHIAEKCOB AeTIMMAIINH i; = 2, 6 ObLUIH TTOTy-
yeHnl MHOXecTBa HITIT ¢ cemuypoBHeBoii [IBK®:

(12)

nepriogoM N, = 62. J11s1 THAEKCOB NeUMMAaIINK iy = 2,
6, 26 6buTH TIONTy4eHbI MHOKecTBa HITII ¢ ceMuypoB-
Hesoi [IBK®:

(13)
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MHOXECTBA HEABOUYHBIX MMOCJIEIOBATEJIbLHOCTEN

B o6mem Bune Beipaxenus (12) u (13), a Takske Mak-
cuMasibHoe 3HaueHue MoayJisi [IBK® nsrepuyHbIx
HIIIT MoxHO MpeacTaBUTh CIEAYIOIINM 00pa3oM:

Rs 5311 (1) ={(-0.45% 562 _y;
(=0.36 x 5% —1);(=0.14 x 52 —1y;
—1;0.14 x 5% 1);(0.36 x 52 —1);

(0.45x 5502 1)y,

(14)

Ryp] = 0.45x 552 4 1. (15)

R, 5(1) ={-19.06; —15.48; —9.04; —1; 7.04; 13.48; 17.06}.

B nonie GF(7°) ¢ nosmHoMoM f{x) = h,(x) = x> + 2x + 2
nmeercd 1o 1120 MpUMUTUBHBIX IIOJIMHOMOB C TTEPUO-
moM N = 16 806 1 HEMPUBOIUMBIX ITOJIMHOMOB C IT€PY-

R, 5(1) = {~127.39; =102.36; —57.25; —1; 55.25; 100.36; 125.39}.

Beipaxenus (16) u (17) Takke TPUBOASATCS K OOIIEMY
BULY:

Ry -2k 1 (1) ={(=0.37 % 782 _;
(=0.30x 72 _1);(=0.16 x 72 —1);
—1;(0.16 x 72 —1);(0.30 x 7Y% —1y;

(0.37x 752 1y},

IRyp] = 0.37x 752 41, (19)

Bcnenctsue 0oblioit paamepHocTy ipu p = 11 1 He-
YeTHBIX 3HauYeHusIX S MHoxecTtBa HITII 6pun ompe-
JeJIEHBI TOJIbKO B nosie GF(113) ¢ monmmHOMOM f(x) =
= h,(x) =x*+x*+ 5, BKOTOpOM MMeeTcs 110 216 rpu-
MUTUBHBIX ¢ iepuogoM N = 1330 1 HEIIPUBOIMMBIX
MMOJIMHOMOB € TtieproaoM N, = 665. bbliu mpoBepeHbl
50 HenmpUBOAMMBIX MOJIUHOMOB. IJIs1 MHIEKCOB Je-
nuMauuu i; = 2, 12 O0bUIM HOJy4eHBl MHOXECTBA
HIIII ¢ [IBK®, umeronieil otMHHAALIATh YPOBHEN

Ry 5(1) ={-37.11; =34.19; —28.57; —20.72;
—11.28; —1; 9.28; 18.72; 26.57; 32.19; 35.11}.

Bripaxxenue (20) MoxeT ObITh 3aIllMCaHO B OOIIEM
Buae aHajgornyHo (18) u (19)

Rips—aen (1) = {(=0.3x 112 —1);
(=0.27 x 112 —_1);(=0.23x 1182 — 1y,
(=0.16 X 112 —1):(=0.08 x 11572 —1);
—1;(0.08x 112 —_1): (0.16 x 1152 —1);

0.23x 112 —1y; (0.27 %1182 —1y;
0.3x 1152 _ 1)),

(18)

(20)

(21)
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HecmoTtps Ha yBenuueHue uuciaa 3HadyeHuii [IBK®D
i ngarepuyHbix HIIIT, makcumanbHOe 3HadyeHUE
MOZYJISI CPaBHUMO C TPOWYHEIM cirydaeMm. I1pu aTom
MOIITHOCTh MHOXecTB msarepuuHbix HIIIT Taxcke
omnpenensieTcs: BeipaxkeHueM (7).

Ananus cemepuanbix HITIT mpoBoauics B moJsix
GH(7%) npu S= 3, 5. B none GK(7%) ¢ nonuuoMoM f{x) =
= hy(x) = x3 + 3x + 2 umeercs no 36 TPUMUTUBHBIX
MOJIMHOMOB ¢ nieproaoM N = 342 u HeNIPUBOAUMBIX
MOJIMHOMOB ¢ niepuogom N, = 171. 1151 UHOEKCOB ne-
unmanmu i; = 2, 8, 86, 236 ObUTH TTOTYyYeHBI MHOXeE-
crBa HIIII ¢ cemuypoBHeBoii IIBK®D

(16)

omoM N, = 8403. beuti mpoBepeHsI 1epBbie 60 TTOIMHO-
MOB. [17151 UHAEKCOB AelIMMali i; = 2, 8 ObUIM MOJTy4e-
Hbl MHOXecTBa HITIT ¢ cemuypoBHeBoii [IBK®:

A7)

5+1)/2
Ryp] = 0.3x 117/ 22)
B o61ieM Buze BoIpaxkeHHe Ui | Ry, | TPY HEYETHBIX
3HAYEHUSAX S MOXET OBITb NMPEACTABICHO CIENYIO-
M 00pa3oMm:

+1.

|Romad = k0™ 41, (23)
rae k; = 0.5; ks = 0.45; k; = 0.37; k;; = 0.3 npu p = 3,
5,7, 11.

HMHnexkchl neuuManuu iy, Ipu KOTOpbIX opMu-
pyrorcs MHoxecTBa HIIII, ynoBiaeTBopsitomiue rpa-
HUYHBIM OIleHKaM, TOJy4YeHHBIM B [5], a Takxke
MaKCUMaJIbHbIE 3HAYEHUSI MOAYJIeil KOpPeasIIMOH-
HOU DYHKINY |R,,,,,| 1 KO DUIIMEHTA KOPPETSALIMT
|7ymax| TIPMBEIEHDI B TAGI. 1.

Omnpenenenne mHoxecTB HITIT mnsg yeTHBIX 3Ha-
YyeHMi1 S BEIIOJHSIETCS aHajnoruuHo. Ilpu mocrpoe-
HUM TIOJIeil U ompenelleHN WHIEKCOB AeLMAIlAN
WCIIOJIb30BaHbl TMPUMUTUBHbBIE TMOJIWHOMBI, TIpEI-
CTaBJICHHEIE B Ta01. 2.

IMpu p = 3 NAK® (ipu T # kN) u [IBKD mHO-
xkectB HIIIT gaBisieTcss ATUYpOBHEBOM, T.€. COACp-
KUT p + 2 ypOBHSI, U [T 3HAYeHuit S=2, 4, 6, 8 ume-
eT BUJ

Ry 5o (1) = {(=3"7 = 1);(-0.5x 3% - 1);
—1;(0.5x 3% —1); 3% =)

Ilpu p =5, 7, 11 KoppensiuonHsie ¢pyukiu HITIT,

TaK Xe Kak U Mpu p = 3, coAepKaT YUCIIO YPOBHEN,

paBHOe (p + 2), T.e. ceMb, OEeBATh U TPUHAMIIATh
YpOBHeE

(24)
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Taomuna 1. Xapakrepuctuku MHoxecTB HITIT mpu §= 2k + 1

Yucno
p S N lq | Rinal IFimax| ypoBHei 4
R, 5=k +1(D)
3 26 (2,4,8 5.5 0.21 27
3 5 242 12,4, 10, 14, 26, 28, 62, 134, 152 14.5 0.06 3 243
7 2186 |2, 4,10, 14, 28, 40, 80, 112, 122, 224, 274, 548 41.5 0.02 2187
9 19682 |2,4, 10,28, 82, 122 122.5 0.01 19683
3 124 (2,6 12.2 0.098 125
> 5 3124 |2,6,26 56.9 0.018 ’ 3125
3 342 12,8, 86,236 19.06 | 0.056 343
7 5 16806 (2,8 127.4 0.0076 7 16807
11 3 1330 (2,12 37.1 0.028 11 1331
Ta6mua 2. [IpuMUTUBHBIE TOMMHOMBI Wt Toneit GF(p®) ipu S = 2k
p s S0 = hy(x) p S S0 = hy(x)
3 2 X +x+1 5 2 xXr+x+2
3 4 xt+x+2 5 4 xt X+ 2x+2
3 6 X +x+2 5 6 X0+ X2+ 2x +2
3 8 X3 +23+2
7 2 xX>+x+3 1 2 X+x+7
7 4 x*+x? +3x +5 11 4 x+x+2

Ry s 0 (1) = {(=5°2 = 1); (-0.81x5°% —1); (=0.31x5"* ~1); —1;
(0.31x5°% =1); (0.81x5°> =1); (5°* =1)}.
Ry s 0 (1) = {(=7" = 1); (=0.9%x7°2 ~1); (=0.62x7°? ~1); (=0.22x 7% ~1);
—1(0.22%x 7% =1); (0.62x5%* =1); (0.9x7°* =1); (7°* = 1)}.

(25)

(26)

Ry sa(T) = {(=11°"2 = 1); (-0.96 x 11°/% —1); (~0.84 x11°/? —1); (-0.65x11°% —1);

(=0.42x11%2 = 1); (=0.14 %1157 =1); —1:(0.14 x11°> =1); (0.42 x 11°"* = 1);

(27)

(0.65%x11°2 —1); (0.84 x11°/% =1); (0.96x11%* —1); (11°> = 1)}.

Hanpumep, B none GF(7*) xoppensiunoHHas QyHK-
11 nocaegoBaTebHocTel B MHOXecTBe HIIII mipu

WHAeKcax geuumauuu i; = 2, 1202 vumeetr ypoBHH,
onpezaeaeHHbIe B (26) w1 S =4

R, 4 (1) ={-50; —45.15; =31.55; —11.9; —1; 9.9; 29.55; 43.15; 48}.

ITpu 3TOM MakcUMaIbHBIEC 3HAYEHUST B3AMMHOI KOp-
peNSIIUM NPU YETHBIX S IIST BCeX 3HAYEHUI p ompe-
JIEJISTIOTCSI BBIpaxKeHUEM

|leax| = pS/2 + 13 (28)

YTO COOTBETCTBYET 'PAHUYHBIM OLIEHKAM, IOJIy4eH-
HBIM B [5].

PAANOTEXHUKA 1 BJIEKTPOHUKA

Takum o6pa3om, B paboTte MoTydeHB HOBBIC MH-
MEeKCHI TeTTMMAITAH i, > 2 IS OTIpeesICHUs B TTOJISIX

GF(p®) MUHUMAaJIbHBIX TTOJIMHOMOB 2JIEMEHTOB O U

Q“, Ha OCHOBAHUU KOTOPBIX MOTYT OBITh C(POPMU-
poBaHbl MHOXecTBa HITII, MakcuMyM MOIyiTst 3Ha-
yeHuii [IAK® u [TBK® KOTOpBIX yIOBJIETBOPSET
Ne 2
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Taomuua 3. Xapakrepuctuku MHoxectB HITI npu S = 2k

151

Yucno
p S N iy R inax IFmax ypoBHelii 14
R, s ()
2 8 2 4 0.5 9
4 80 2,14 10 0.125 81
3% 728 2,10, 122, 374, 394 28 0.038 > 729
8 6560 2, 14, 122, 1094 82 0.013 6561
2 24 2,14 6 0.25 25
5 4 624 2,314 26 0.042 7 625
6 15624 2,26, 7814, 7838 126 0.008 15625
2 48 2,13 8 0.167 49
7 4 2400 2, 1202 50 0.021 ? 2401
2 120 2,62 12 0.1 121
il 4 14640 2,7322 122 0.008 13 14641

IPaHUYHBIM OLIEHKaM, ImoaydeHHbIM B.M. Cunenb-
HUKOBBIM.

g paccMOTpeHHBIX 3HAaueHUil mepuomoB N =
= p5—1 < 20000 (p = 3, 5, 7, 11) nony4eHsl O6LIE
BBIPaKEHUSI ST paclipelelieHUsi 3HAaUCHUI TTHKOB
IMNAK® u INIBK® HenBOWYHBIX ITOCIEAOBATEIHLHO-
creit. Ilpu 4eTHBIX S YKCIO Pa3IUYHBIX YPOBHEIt
IIBK® paBHO p + 2, a TIpu HEYETHBIX .S paBHO p, KPO-
M€ 3HayeHUs p = 5, IJIsI KOTOPOTO YUCJIO YPOBHEM
paBHO cemu. OnpeaesieHbl MAKCHUMAaJIbHbBIE 3HAYEHUST
KOPPEISILMOHHON (DYHKIIMK, KOTOPbIe MPU YETHBIX
3HAYEHMsIX S paBHbI | R,/ = p¥? + 1, a Ipy HEYETHBIX —
R = ks * 172+ 1 = Kp 2R 126 KOOI
€HT K, Ul PACCMOTPEHHBIX 3HAYEHUH p U S yMeHb-
maetcsa ot 0.5 ipu p = 3 go 0.3 npu p = 11, npuuem
MIPOU3BEIEHNE kppl/ 2<1.

IMonyyeHHbIe pe3yabTaTbl MOTYT ObITh UCTIOIB30-
BaHBI TIpU GOPMUPOBAHUU MHOTO(A3HBIX CUTHAIOB
¢ pacumpeHHBIM criekTpom B CIILIM, B KOTOpBIX
TpeOyIOTCSI CUTHAJIbl ¢ HU3KHUM YPOBHEM B3aWMHOI
KOppEJISILIUU.
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