SInpa HenpHBOIMMBIX NpeACTABJICHHI CHIOBCKOM
P-NOATPYNILI CHMMETPHYECKOH rpynnsl S,

K. BY3ALIN (Hdebpeuen)*)

Bgeenune

B teopuu rpynn ocoboe MecTo 3aHuMaeT mpobseMa OmMCaHHS BCEX HOPMaJb-
HbIX JAenuTenei maHHo# rpynnbl. Tem Gojee BaXHO pelleHHE TAKOH 3ama¥u s
TaKkuX YHHBEPCAJIbHBIX TPYIIN, KaK rpynna TPeyrojbHbIX MaTPHLl HAJ MMOJIEM, Tpynna
KBAaJIpaTHBIX MaTPHIl HAJl HEKOTOPBIM TOJIEM, ¥ CHMMeTpHuYeckas rpynna. B stom
HalnpasJICHUH, KaK H3BECTHO, naneko He Bcé pemeno. JI. A. Kanyxuus ([1], [2]) onucan
BCE XapaKTEPHCTHYECKHE MOATPYMMNbI CHIOBCKON p-moarpynnsl G, CHMMETPHYECKOH
rpynnst Spe. A. WM. Beiip pewunt Takyro ke 3aja4y s rpynnsl KBaApaTHBIX MaTpHIL
Haa noneM ([3]). Ou nawén Takke yaoO6HBI METOA AJIs MOCTPOEHHS BCEX Xapak-
TepucTHYeckux noarpynn rpynnsl Sy« ([4]). C. 1. bepman, ncnonb3ys cBoii H3BecT-
HbIf METOM mpoaoskeHus xapakrepoB ([5]), mocTpoun Bce HOpMabHbIE ACTHTEH
rpynnsl TPEYroJabHbIX MaTpHl Haxa nosiem ([6]).

B Hacrosiueii paborte MCnonb3yercs CTPOSHME UEHTPAJILHOTO Psila TPYNbl
G, no pabote [4] n anroput™ npoaomkenus xapaktepos ([5]). C nomoupro 3THX
pe3ynbTaToB JA€TCA MOJIHOE ONMUCAHHE AP BCEX HEMPHBOAMMBIX KOMILJIEKCHBIX
MpeACTaBACHHI CHIOBCKOH p-moarpynmsl G, CAMMETPHYECKOH rpynnbl Sy s
NMPOMU3BOJIBHOIO MPOCTOrO YHCNA p M JIKOOOr0 KOHEYHOIrO HATYPAJIbHOIO YHCIa n.
ITH ANPa HENPHBOAUMBIX MPEACTABICHHI — 0COObIE HOPMAJIbHbBIE AETHTEH TPYIIMbI
G,, TaK KaK WX BCEBO3MOKHBIE MepeceyeHus npoderaroT MoJHyO CHCTEMY HOPMallb-
HBIX aenuTened rpynnbl G,. [To3aromy npencraBisier Takoil MHTEpeC HaxXOXaACHHE
AZlep BCEX HENPUBOAMMBIX TipeiacTaBiieHuit rpynnsl G, .

B pabore MCrnosnb3ylOTCH HEKOTOPBIE PE3YaAbTAThl O CTPYKTYPe KOMMYTATOPOB
3neMeHTOB rpynnei ([8]).

§ 2.
Benomorare/ibHbie CBe/IeHHS
B astom mnaparpade Mbl npuBoguM Oe3 10Ka3aTeJbCTBA HEKOTOPbIE (aKThi
u3 pabor [4], [5], [6], [7].
Ins ynobcra Ha npoTsbkeHnH Beeil paboThl Mbl OyaeM paccMaTpuBaTh CHIIOB-
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ckyto p-noarpynny G,,, =G CHMMETPHYECKOH Tpynmbl Sp+1 AAA NPOCTOrO p
W NPOM3BOJIBHOIO HATYpPaabHOTO YHCIA M.

Beeném HekoTopnle obo3Havyenus (no [4]):

I'pynna G 3ana€rcs onpeaensroliMMu COOTHOLLIEHHAMH

(ai”2 yyr=e (=0, ), =@ .00y el d )

1
i ek e
) =1 _(m) 0 ah Ajkjs1+1kj 2.k CCIH IL.=K,, r=
(ﬂ';, J) 8Kt o BB g K e b T )
' d jhyeg.. ke CCHH 1,5k, nNA HCKOTOpOFO r
O=jcm=p; bLe=l,2 .0 r=1.2 i)
Ilycts

" = etV Lol APy,
(2.2) yi"=a",; y™=@@")"1.y.xM™  (m=1,2,..,n i=23,..,p"),
af” = yi"; o = (x™, af2))
rae (x™, o™;) — xommyTatop 3neMentoB x™ u a{™,.
A(M) = {ﬁ(m) (m) (m)

p™s Olpm_ 1y +o.y Xy

(2.3) (m=1,2, ....n; 1=i=p™)
AP = (o8, @, ..., ™)

Torna uentpanbhblii psa rpynnsl G, , MMeeT BHI

AR AR s A, S P e o i A Ve
(2.4)
CA(I'I)_ A(ﬂ—l)A(ﬂ Z)C CAP"_‘+] A(ll {-:lt}CA:’u)_i.“Ag:‘_{)
DCAPAPY L AD CAM AC-D 4D 4O = G,
rae
2.5) G,. = A™.G,

u G, — cnjeteHue n UMKJIMYECKHX TPYNN Mopsaka p.

Metoa npoaoskenuss xapaktepos ([5]) 3akmrouaercs B caeayioweMm. Ilyctsb
A — mobas KoHevHas HMIBMOTEHTHas rpynna u Z — ueHTp rpynnbel A. Ilycts
0, 5, ., 1Y — Bee xapaktepsl rpynnel Z u H{" — sgpo xapaktepa x{.
Haiiném Takyto rpynny F/', uro dakrtop-rpynna .F'”/H'” SIBJSETCS LEHTPOM
daktop-rpynnsi A/H!Y, u nauneiino NPOJIOIKIM XapakTep 2P B F/V. (Jluneitnoe
NPOJOJIKEHHE XapaKkTepa Ha MPOTsXeHHH Bceil pabotel OyneT noapasymeBaThes
B CMBbICHIE [S]) l'lycrb 3TH MpojomKenua: z{i), 73’ ..., zit’, a Ampa MX COOTBET-
creenno H{P, H{?, ..., H{Y). Torna onste moctpouM Takyio rpynny F7 s
Kak10ro Xapaktepa 7}}’, yto (aktop-rpynna F{P/H{? uentp ¢alc'rop-rpynnbl
A[H{P, n nuneiino npoaomxumM Xapaktep y{;' B rpymnme F,’f’ N 1. a. IMocne xoneuy-
HOTO YMCJIA LUATOB MOJYYAKTCH BCE JIMHEHHBIE YaCTH XapaKTepoB rpynnsl A.

MeToa mocTpoeHHs XapaKTepPHCTHYECKHX moarpynn rpynnbl G, TpeaioxeH-
ublit A. U. Beiipom ([4]), 3axmouaercs B creayowem: CrpouTtes anarpaMma (M.
nuarpammy 1.), cronbusl kotopoii cootseTcTByOT noarpynnam AV (v=0, 1, ..., n).
B cronbupl 3anuceiBaroTes GasuCHbIC 37EMEHTBI ) ¢ BO3POCTAIOLINMHU CHH3YBBEPX
HIKHMMM HHICKCAMM.
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[TpousBosbHas TOPH3OHTANbHAs 4epTa, TpoBea€HHAs HaA Oa3uCHBIMH IJle-
MEHTAMM C OJIMHAKOBBIMH HHKHUMH MHIEKCAMH, ONpelesieT 4IeH LUEeHTPaJIbHOIO
paaa rpynnbl G. Ona sBAsETCS NMOAYNPAMBIM MPOU3BEACHHUEM TMOArPYMNM, MOPOK-
NEHHBIX Oa3MCHBIMH EMEHTAMH, JIeKAIIHMH BHYTPH TepeYepKHYThIX CTOJIOLOB
sbiciie yepThl. (Hanp. Ha amarpamme |. ropH3oHTajJbHas ¥epTa onpeaessieT Noj-
rpynny A A"V, . A4"-Y=@G,.) Kaxaplii WieH UEHTPaJbHOro psaa Ipynmsbl
G MokeT ObIThb MOJNYYEH C MOMOILLBIO HEKOTOPOW TaKOH rOPHM3OHTANBHON YepThl.

[MponsBonbHas JoMaHas, npoBeA€HHAs nNoa  Oa3MCHBIMM  IEMEHTaMH
af®, "=, ..., """,  ynoBAETBOPAIOIMMH YCAOBHIO 1=ig, iy, ..., 6=p" " +1,
onpenenseT Xapaktepucruveckyio mnoarpynny AMAYY L A{"" =K rpynnet G,
n aobas XapakTepucTuyeckas noarpynna rpynnel G MoxeT ObITh MOJyYeHa TaKuM
nyTém. (cMm. [4])

HanoMHUM HeckoJibKO (akKTOB O CTPYKType LeHTpaibHoro psaza (2.4) no
pab6ote [7].

Jlemma 1,
ol ecau p=0
a‘o), a"’] — kp+p+1s
( kp+ ) e, ecau pu=0,
O=k=p~'; O<us=p; l=r=n).
Jlemma 2.
(r)
wwamn)={mﬂnw+n ecau k#=vp—1
sk e, ecau k=vp—1,
’ (l=m<r=n; O=u=p™;, O0=k<p—™).
Jlemma 3.
(o™, o) € g 25
(l<izp™:; O=m<r=n; O<k=p™.
Jlemma 4.
(r)
(a(m] z(,) ) i Aik+1)pm+1, €CAU k F“,ﬂp —1
TN e, ecau k=pp—1
(Isi=p™; O0=m<r=n; 0sk<p"'"™™).
Jlemma 17,
tm] (r) (r)
(a kp"‘+u) (k+ Dpm41
0as 6cex O0=m=<r=n; O0=k<p~™;, l=u=p™; a™cA™,
Jlemma 2'.

I‘M) (rl (r)
(@, axpm) € Aipmsi2
014 6cex O0=m=<r=n; O0<k<p'™™; a™¢cA™,

Jlemma 3.
(r) (r)

{nl)
(2, a1’) = Apmyy

| |1".

044 8cex l=i=p”;, O=m<r=n.
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Hokaxem ewé oaHo M0OONBITHOE CBOHCTBO KOMMYTATOPOB 2JIEMEHTOB IPYII-
nel G.

Jlemma 5.

e, ecau i=s,
( (m)’ Cf:.pmutp"ws) o -1'*veycicity .
III (1“,-1# Ly (k+ l)p"'+v) s €CAU 1=S
y=

Hoxasameabcmeo. U3 cooTHowenuii (2. 1) u onpenenennii (2. 2) caeayer, 4ro

(r) :
) ) ( Yhpm + L kpm + ecamu S#1
™) .Vs:;:"'+‘+kp”'+s}’i”|) = { 4 e

r) "
Yhpm+ Ve k+ 1)pmis €CAU  S=L.
Kak u3BecTHO (cM. [7]). uMEOT MeCTO ABONCTBEHHBIE COOTHOLLEHHS

(m) '{It( (m))(— : e 1a':.,
(N

[m) H( (m))(—n"“Cj:{_

v=]l
CnenosatesibHO,

hp™+ 14 kp™ +5 v—1 _v—1
{ (r) -1 —(—=1 Cppm + 1 4 =
OF, aipmessapmss) = ) { /G0 Bl i o }

v=1

(m) _(r)
Vi Qhpmitikpmis-

OnHako BHYTpeHHHIl aBTOMOP(U3M, NOPOXKAEHHBIN dnemMenTamu y™ aBuraet
TOJIbKO 37eMeHThl Buaa y\, rae =i (mod p™)

[Tycthb cnavana i=s. [To aemme I’

Am) ()
(Ji s ahp“'*’-kkp"‘-{-s) eAIlp'""+(l:+ Dp"+1s

Kpome Toro, yuuTsiBas Gpopmysl (1), moayyum

(m) _(r)
[, af" Ufmuﬂ-rlpmﬂ) =
hp™+ ‘+kp“'+s-lclrp"‘+'+kp"'+s—l ]
(4 my—1 (r) —(=1) + 14 kpM 45—
= (. O g b+ kg1
(m)
Vi akp‘"+‘+kp”'+s s

hp™ + '+ kp™ i i—1
. (m),—1 (r) (=1) e (m) _(r)
= (yl' ) [--'(yhp"’“"-é—kp’“—i-i) s—1 ...]y“m ah';,...+:+kpm+s —
”hp"”'+lrp"'+l' i—
s—l'

(r) (- (r)
5 ["'(y;l!"“'!-!-(l:+l)p”’+l‘) --]%}’-+'+xg---+s=

0] (=)t G D=1 bt 14 (k4 D+ v 1]
= H(zhl’m'”*'(i‘f-l)p"'-rv) hpm+ (k4 1)pm+i—1 =
v=1
i i4+v _v=1 _i—1
’? (—1) G v Cp
f!;,pn-+|+(k4_”p,,._'_v) i—-1%s l
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rae "
+ —
(-t ke -1
t = .
TakKk Kak
prHlakpm+i—1 _ Ai—1
dp"’““1+kp"'+s—i = C,_] (mOdp),
hpm+Li(k+ )pm4v=1 _ v—1
Chpm+ 15+ pn+i-1 = Cicy (mod p).
Huacpavma 1
5
-1
a(’ﬂ")-l agl-l) |
|
(n—1)
%,
el B=?
e 3 -
G. oc?') d?' ) aga t)
K afz)
i
' (1)
| ’ H
i
& | o
alm ‘ 9'(1' 1) | ailn t) a{l) a'®

A(u) A(n—ll . A(u-r) A{l} A{Ol
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B cayqae i=s, paccykaas TOYHO TaK ke, NOJy4YHM

(m) _(r)
(Vi s Qppmetippmis) =

hp™+ 't (k—1)pm4i—1 _hp™m* '+ (k—1)pm+i—1
(m)y—1 I(r) —-(=1) Cppm+1 "y
=(yi) [---(}np-'w'ux—l)p*ui) L i de e ]

(m) _(r)
Vi Uppmstigpris = €,
TdK KakK

p"”’{li’—l)p’"‘ivl =
Chpm+ i thpminei' ' =0 (modp).
JleMMma jokazaHa.

§ 3.

Siapa ammeiinbixX uacrteil XapakrTepos,
BO3ZHHKAKIWHX 10 NepBOi KPHTHYECKOH TOUYKH

Onpeneaenne 1. r-oif KpUTHYECKO#H TO4YKON Ha3lpiBaeTcs 4epra, mpoBeaHHas
Ha auarpamme | Haa Ga3MCHBIMH 3JleMEHTAMH C HWKHMMH MHAEKCaMu p"~".

B stom nmaparpadge paccmaTtpuBaercs npoaoskenue xapakrepa y(pg) 10 neppoit
KpUTHYeCcKoi Touku. Bece xapaktepsl, BO3HHKAIOLIME NPH 3TOM, HO Aalibllie He Npo-
NOJIKAIOLIMECS, YXKE ABISIOTCA TMHEHHBIMI yacTAMH XxapakTepos rpynnel G. [larores
TAKKE f/pa TaKUX XapakTepoB.

Onpeneaemne 2. Yepes (A", 24"V, ..., A7) oBosnaumm xapakrep, onpe-
JenénHblit B noarpynne AoAS) .. A%, KOTOpbIi TNpUHUMAET 3HaveHue |
HA BCeX GA3NCHBIX NEMEHTAX oye, Aot 1, ..y dyingy (V=ryr41,...,n) u pasen &
HA 3/1EMEHTAaX :cfﬁ’vr (,=0,1, ....,p—1; v=r,r+1,...,n; 0=r=n), rae { — nepso-

o0pa3ubiii KOMILIEKCHBIH KOpeHb p-0it cTeneHu m3 1.

Teopema 3. 1. Xapaxmep y(k,) nodepynnet A umeem & nooepynne A |
Aunetinvie npodoaxcenus uoa y(k —1;)(j=0,1, ..., p —1) a1 6cex p"~ ' + 1 <k=p".

Jokaszameavcmeo. SAnpo xapakrepa y(k,) — rpynna A’. U3 Buaa ueHTpaib-
Horo psiaa (2.4) rpynnel G cneayer, urto (akrop-rpynna Ay, /A%  sasnsercs
ueHTpoMm Gakrop-rpynnst G/AY'. Cnenosatensio xapakrep y(k,) jimueiino npo-
aosokaetcs B rpynne A", npuuéM Bce ITH NpoaoskeHus umeroT Bua y(k —1))
(j=0, 1, ..., p —1).

Teopema 3. 2. Xapaxmep y(k;) nodepynnet A" e umeem .auneiinvix npoodo.-
HCeHUl HU 6 00HOM Hopmadvhom oeaumete epynnot G, das eécex i=1,2,...,p—1:
p'=k=p" ' 4 1. Adpo xapakmepa—e:pynna A"} ,.

Hoxazame.ivemeso. OueBuano, sapoM xapakrepa y(k;) sasiercs rpymma A7,
(A, y =e). U3 cTpoenns ueHTpanbHoro psiaa (2. 4) cneayert, 4to A{/AY") | — ueHTp
daxtop-rpynnet G/A{") ,, 3naunt xapaktep y(k,) nuHelHO MOKET MPOAONKATLCS
Tonbko B rpynne A", rae o yxe onpenenén. Teopema moka3zamna.
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§ 4.

[lpoo/rkenne XapakTepoB, BOZHHKAIMIHX 10 BTOPOH KPHTHYECKOH TOYKH

B stom mnaparpade Mbl paccCMOTPUM JIMHEHHOE MPOMOJIKEHHE XapaKTepos,
BO3HUKAOLIMX NPU NMPOJOJIKEeHHH Xapakrtepa y(p"~'+1,) 4epe3 nepByl0 KpHTH-
YEZKYI0 TOYKY M JMHEHHOE MPOIOIKEHHE BCEX XapakTepoB, BO3HMKAIOUIMX B MpO-
Lecce MpoOaOTKEHHA XapakKTepoB IO ‘BTOPOﬁ KpHTH‘[CCKOﬁ TOYKH. OI'IPE,IICI[H[-OTCH
sipa BCEX HE TMPOJOIKAIOLIMXCA [ajiblle XapaKTepos.

Teopema 4. 1. Xapaxmep y(p"~'+1o) epynner AW, ., auneino npodoxca-
emca 6 opynne AW AG=V. Bce auneiinvie npodo.ucerm.q ezo  umeiom  6ud

x(p?‘lsp}“)(i,j=0 1 ...,p—l).

Hokazameavcmeo. U3 cTpoenus ueHTpanbHoro psaa (2. 4) rpynnel G Teopema
HEMOCPeACTBEHHO BhITEKAET.

Teopema 4. 2. Xapaxmep y(kq, ko) epynnoi A"" A"V auneiino npodo.axca-
emcs 6 epynne A" - A"~V ¢ eude xapaxmepos y(k —1,,k —1,)(i,j=0,1,....,p —1)
011 6écex p"'=k=p"" 2 +1.

Hokazameasemeso ciieayer W3 CTpoeHust UeHTpasibHoro psiaa (2.4) rpynno G.

Teopema 4. 3. Xapakmep y(ko,r;) epynnei A+ A"~V auneiino npodoasxnca
emcs 6 noozpynne A" - A"~V ¢ eude xapakmepos y(k —1;r;) (j=0,1,..,p —1)
019 ecex p"~! :r‘:p" 211, r=k=1, =112 ....p =l

Hokazame.ivbcmeo. Ouesnano, rpynna Ay -A"7" sasasercs sapom xapakrepa
7(ko, ;) ana nwboro 0<i<p.

Paccmotpum uentp Z Qakrop-rpynnst G/A{™+ A"V . SlcHo, 4TO CcMeXHBIil
knace of™ A" - AV nexuT B ueHTpe Z, Tak Kak (x, of )= € A u (@™, af® | )€
€A™, nns nwboro 0 <=m <=n cornacuo nemmam 1°, 2.

TouHo TaKk ke MOXKHO NMOKa3aTh, Y10 cMexHbIN kaace "~ D AM A"V jexur
B nentpe Z dakrop-rpynnel G/A{™ A"5"). deiicteutensHo, rpynna G npescraBuma
B Bune G =AM, 4n=1), _”,Atll.{".{n—l)}_ QaHako (x(u‘ll’ O!i""’)=9¢1'1"€/!1"_'|”
u, cornacuo nemmam 1’, 2°, (@™, al"~ V)€ A" nna ecex 0 <m <n —1. Ocranocs
3aMeTHThb, 410 (@™, 2"~ V) AR, S APM.

IMokaxem Tenepb, 4YT0 HEHTP Z MOPOKIAETCH CMEKHBIMH  KJAaccaMiu

o™, R. o~ VR(R=APMA"V). Mpeanonoxum, uto gREZ. Daement g€ G npen-
CTaBJsieTCs B BUIE

g = (@) ... g™~ Vg™,
rae

a® e A® n=12,...,n).

Ilyctn
() u)
a® = @)’ ... @%)° o u=12,...,n).
Tak kax
(x®, af®) = ai®), (=1,2, ..,p"=1),

"

RNAMW =¢ (u<n-—1),
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TO
} (ﬂ) n
o) » (u=n—1).
OnHako, corjiacHo Jemme 3,
(n—1) (n—1)
(tz ’ap")‘— fzp"ﬁ-leR'
TaK KaKk r+ 1 =p*+ 1, ecnin u<n —1. CnenoratesibHO, 3JIEMEHT g BWMeeT PHI
(n) (n) (n—1) 1)
(m)\ 8 )\ ¢ (n=1)\0 n—l)é =
g=EM" .. @7 . e
Onnako (x, ™) =" § Ru (x, " V) ="V ¢ R, ecnu i<k —1 u j<r. YuntpiBas
TENEPL COOTHOLLICHHSA

(a, be) = (a, ¢)- (b, ©)-((a, b), ¢),
MBI NOJYYHM, YTO

(n) (n) (n— —1)
) ) —1h3 =3 %
= (a(lﬂ k=1 (G::!)) " (19'! )) r ( (n—1),4 pn 2N
Ho 1orna
(n) (n—1)
(n) oy (n—1)\é

gR = (m-1)*1(a )" R,
T4K K&K

B s Bt Ot et £ I

Mg niokaszanu, uto ueHTp Z dakrop-rpynnsl G/R MOPOXKIAETCs CMEKHBIMK

kiaaccamu o R maf"~ VR,

2710 3Ha"lllT, yro xapakrep y(kq,r;) nmHeiiHo mpopgoskaercs B rpynne F=
=AM A=Y, u, oueBHAHO, BCe ero JikHeHHbIE NPOJAOIKEHHS HMEIOT B
2(k —i,r), tne j=0,1,...,p —1. Teopema nokazamua.

CoBepLIeHEO aHAJIOTHYHO A0Ka3biBaeTCA

Teopema 4.4. Xapakmep y(r;, ko) epynnot A"« AP=Y  auneiino npodoasnca-
emca 6 epynne F=AM .Ay"V u ece e20 auneiinvie npoooadceHus umelom 6ud
x(ri, kK —1;) 0aa ecex j=0,1,...,p—1: P i+lsr=ptl<k=r;l=isp-1.
OrtMeTum, 4To sapo xapakrtepa y(r;, ko) — rpynna R= A", -4_49“”.‘

M3yuuMm Tenepb npojokenust xapakrepos x(k;, r;), rae i #0; j#0.

Obo3navenns 4. 1.

)@ é
Ecin = (B0 " () ™ - (™,

TO NOJOXKHUM
) (n2) + d é
o7 = ()™ - @™ - @)™,

= (ny) é (n2) ] (ng) &
0= (@ m)yy)  * (@Wyy) oo (@@L ) "

(n1) 4 (n2) é (ng) &
kE = ( k(:‘l)_l) l (zk(:u}_l} e (ak(:'i)—vl) %
Onpenenenne 4.2, Yepes

(n) j(n—1) (n=r)
YR Kl el )(x{ln’ sl "'("(f)' Ladithy =X

my ri,8 Mg Fg:5q
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0603HaYMM XapakTep rpynimbl
A - AT L AT o, . al)Y .. (0D, .... a9,

rae snementsl ol (u=1,2,...,q9; n=1,2,...,m,) onpenensioTcs WHAVKTHBHO
ciaeayrommuM obpazom:

() _ (n—ru) (n—s3) v-‘s"'
g1 _It(n—::,.)_t (a,‘(n - ke
) ( (n=s) s
Oy = Op—1° (% n—50_,)"

rae i, +v§-i, = 0(mod p); X, +v i, =0(modp), (u=1,2,..,¢; n=
=1,2, ..., mp)
(n—1)

XapakTtep y npuHHMaeT 3Hauenue | B rpynmax A,,(..;+1 ANy 105 Aﬁ'?..'.'L +1, 3Ha-

x
uerne &k Ha Gasucubix onemeHTax aye-d (A=0, 1, ...,n —1) u pasen & Ha 3ne-
mentax ¢ (p=1,2, ..., q; q—l 2, ....m), npwel 1=k™, kW-0=ps-t
Of;lu,4 1‘,3 t(]l}) CERT] ‘-(lj .“"r(q) \(q){p_l légé’.

my * mg —

Teopema 4.5. Ilycme dan xapaxmep y(k;, r;) epynnor A A"‘“”, 20e 1=i,
j=p—1:. p"‘=kr=1; p"~? +1=max (k,r)=p"'. Hycmb k= r(mod p*),
no kZr(modp**') (0=u=n-2). Iycms oaree k=gqp**' +ky, (1=ko=p**'):
r=sp**tl4ry, (1=r"=p**h), min (ko, ro)=1. Toeda xapakmep y(k,.r;) auneitno
npodo 1xucaemea e 2pynne

F= AP AP {of2, - (239},

20e i+ vj=0 mod p). Bce auneinivie npocoaxncenus xapakmepa y(k;,r;) e epynne F
umerom 6u0 y(k;, r),y, 2de x;,=0,1,...,p--1.

Joka zameavemeo. OukcrpyeM uanekcst 1, j, k, r. Cpaeitense i +z-j=0 (mod p)
UMeEeT €IMHCTBEHHOE pelleHHe OTHOCUTeNbHO z. lycTh v — pelueHue 3T0oro cpas-
wenus. Ouesnano, v##0, Tak Kak 7, j#0. Torna xapakrep y(k;, r;) pasen eannuue
Ha anemente of"-(x"~V)¥, tak xax ¢&-(&)'=1. HerpyaHo ybeauThCcs B TOM,
4TO rpymnna

R= A, A% (- @@~ D))

ABJIACTCHA sAAPOM 3TOTO Xapakrtepa.
Paccmorpum teHTp Z (aktop-rpynnsl G/R. Ouesnano, "R, a"~VReZ.
W3 (2. 2) cnenyer, uto

(x, o) = af), €R; (x,a®V) = a3V €R,
a cornacHo aemmam 1" u 27
@™, 2™ €A™, S R; (a™, V)42 S R

ans seex @™ €A™ (0=m=n).
IMokaxem Tenepsb, 4To cMexkHblil kKiace op” (2"~ )" R Takxke neXHT B ueHTpe Z.
JAns nokasaTenbCTBa JIOCTATOYHO MOKA3aTh, YTO

(8 2,y - @23V))ER
J71a BCEX 2JIeMeHTOB g€ G.
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BuinuieM p-pa3ziiokeHne HHAEKCOB k u r:
k=Fy 20" 2+... +ky 1 PP+ U, PPl PP+ K
(%) O=p=n-2)
P=rua "2t R PR P R P L o,

rne | =ko=p; k,#r, 1 118 onpeaen€HHOCTH NMPEANOIOKHM, YTO K, =>7,.
Mycts 1 <=ko=p. Toraa no nemme 1

(@?, o™ ) = aém; @?, a*3V) = a""’”

[Mostomy
(@@, 2™, - (@3V)") = (@@, @3V))- @@, 2f®,) -
(@@, ™)), @"30)) = @, 2®31)" - (@, 2 )a =
e (a:n—li)v . xl{;n] a=da °21,E”’ : (1,"'" “)"ER,
rie a,ac Af;a'-’a 141 R (nemmMma 1).

Beuay snemmsi 1 ;
(m) _(m) (n)

(@™, ax-y) € A+ 1)pm+1 C R,
(m) _(n—1 (n—1)

6 (am’ rn—l })GA(:..,-FI)F"'-LICR&

aasa wboro

a(lﬂ')EA(ﬂﬂ’ l:“_”__"m":ﬂ ('u—i:k;:—t; 1':1,2, ....,p).

CnenosatenlbHO
(a(m), “i” (arn_”) )ER

[Mycts Teneps ko = 1. Toraa uucaa k —1 u r —1 nensrtcs ua p. Mycts k, — nep-
BOC OTJIHYHOE OT HYJIA YHCJIO B MOCJIEI0BATEILHOCTH KOdpduiumneHToB

Bt o
(em. ().

Torna, corjracHo JeMMme 2,

@3 ) = e G, o) = e
H 3HAYHT
(zt]mi, 1;‘!‘!_!] {n-l]))_ecR

ans Beex 0=m<p. B cuny nemmer 2
@™, o )eAR, CR; (@™, a"")eA%V CR
ans Beex |l =m=g: 1 <=i=p™, W ciaegoBaTesbHO,
(@™, a2, - (@27V))€R.
Ecan ¢ =m<=n, 10, HAa OCHOBAHHH JeMMbI |’

a™, 4”,)€R; (@™, a2 7V)ER,
3HAYMT
(@™, ¢, - (@®3)")€R nna scex a™ ¢ A™,
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Mhl l'IO.Hy'-ll‘l.ﬂ]-{_, HTO CMEKHBIC KJIACChl
(R)R a"“”R a[n) (2 n—l) YR
-

npuHaaiexar ueHTpy Z gaxtop-rpynne G/R.
[TokaxeM Tenepb, 4TO LUEHTP Z MOPOKAACTCA ITHMH CMEXHBLIMH KJIACCAMH.
IMycTb cMeXHBIA Kinace gR JIEKHUT B LeHTPe Z U NYCThb JIEMEHT g HMEeT BH/I

g = a(n) ki a(n— n a(l) 2 (a(O})Jn’
rae

(i) L]
aa (:“] 6p (a:}“ l)épa_l . (a(il))ﬁl

=12 ...%
MoxHo npeanoJiOAKUTb, UYTO
(n) (n) (n) n—l) (n—=1) (n—-1) __
‘sp—-l — e 5k+l e 6;"'1—1 "'_5r-rl o 9
TaK Kak
(m) _(m) (m) i (n—1) _(n—1) (n—1)
S pn ,:rp?'—l,---,at+1€R_. up"-l Upn=1_ 14 ceegUppy ER

CnenoBatesibHO, Mbl MOXEM NpeaAnoOIOKHTE, YTO IJEMEHT g 3amHIUCTCA B BHIAC

‘(n)

-1 -1 5 ]

(u) ]) ]d’| [5((") rﬂ_l )) ]cz( (ll)) * S (1?:}) 1
o a‘"_‘ 1) oy a=1)
‘('1:."_ 1 r—2 (c(tln l))él

-
e

Y (0)
a(u 2) a(l)(a(OJ)é

¥

TaK Kak rpynmna Aﬁ"’ — HOpPMaJIbHBIH fAeauTens rpynnsl G.
Tak kak

[ - @™~ V)) € R,
TO MOXKHO CYMTATh, YTO NEMEHT g MMeeT BHII

“(n) (n—1)
(m) (n=1)v f) (n)\d (n=1)6,_
g = [z (=1 )’ (o —(5'-'1")I ) % s

(n—1)

L (0)
) (rx{f_”)a' a2 a“’(a“”)"

Ho (x™, a™)e A™ MR ans Bcex m=n —1, 0 Cle10BATENBHO,

a™ = (a"")) o (m=n-1).
B 10 ke Bpems, no semme 3’
(&2, o) = o211 4R

npH BceX m=n —1, Tak Kak p"~? +1=max (k. r)s=p"-!, roe j=n, ecnu k>r u
j = n—1, ecau k=r. 3Ha4uT IEMEHT g UMEET BHI

/(n) ‘(n—1)
m , (n—1) (8, 1™ -1 —1)\8
— L @ E L @ @ e
Tak kak o, - (2"~ ") R, o R€ Z, to gR€Z toraa u To1bKO0 TOraa, eciin g REZ,

rue
=D

“(n) (n) (n— l)
’ &y (n)\d 1 J -1
g = (@) (« D1 (U2 | (e Dy

4 D
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3aMeTHM Tenepb, 4TO (X, g')GR, H CJle10BaTeNlbHO,
= 42, - @) i,

410 ¥ TpeboBasOCh J0Ka3aTh.
Utak, nentp Z daxtop-rpynnsl G/R MOpoXKIaeTcsi CMEKHBIMH KJIACcCaMu

"R, 2" DR, 22, - (427V)"R
3nauut xapakrep y(k;,r;) JTMHEHHO MPOAOJKAETCA B rpynne
F= A A"V - (af®, - @3)),

M, OYEBMIIHO, BCe JIMHEIHbIE MPOMOIKEHUs XapakTepa y(k;, r;) B rpynne F umeroT
BUA Y (ki 7))z, THE X;=0,1, ..., p —1. Teopema nokaszamua.

Teopema 4. 5. ITycmo oan xapakmep y(k;,r;) epynnor AP -A"~1D 20e 1 =i, j=
=p—1; 1=k, r=p"; p"2+1=max(k,r)=p"'. Hycms k=r (modp*); kZr
(mod p**1), (0=pu=n —2). ITycmo daaee

k=gqgpti+ky; r=sp** +ry; (I1=kg, ro=p**'); min(ky, ro) = 1.

Tozoa xapaxmep y(k;,r;) auneiino ne npodoaxcaemcs HU 6 OOHOM HOPMAABHOM
deaumeane epynnsl G.

Jokazameasemeo. OueBHaHO, Tpynna
. -1 a1
R = AP, A% - (off - @-y)

— sanpo xapaktepa x(k;,r;) npu QuxcupoBauubix i,j, k,r, i+ v-j=0(mod p).
W3 nokasatensCTBa MpeAbLaylleH TeOpeMbl cieayeT, 4To xapakrep x(k;, r;) MoXer
JIMHEHHO MPOAOIAKATHECA TOJBLKO B TOArpyMnne

F= 4D AP~ (o, - @)Y,

3HauuT, 18 10Ka3’aTebCTBA TeOpeMbl AOCTATOMHO M0Ka3aTh, YTO CYLIECTBYET
Takoit anemMenT g€ G, 4ro

(g 2™, - (@"3D))4 R.

[Mycts ans onmpenenéHHocTH ko =rg. Torga p-paszioxeHue HMHAEKCOB k u r
UMeEET BHJL

k — kn—an_z‘i' +ku+lpu+l _’I"(kﬂ_r_u)p”-i-l
r=rya "+ . 4 (s — D" +(p= 1o+ + 1.

CnepnosartensHo, no jgemMme 2

(a("), 0‘&1) = al{c:)-zp"'z-*—w-*.—t,.”p“"‘ Li(ku—r)ph+1 = al(c")QR,
(I(”) ‘I(""l)) s EGR
3HAYUT
(af?, o, - (2™5V)) 4 R.
Teopema nokaszana.
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A, 4n=1)  fo(n) _(a(n—ll)\g
k r . k=1 r=1 )
1eopeMa 4. 0. 1Iycmb OdH XApAKmMep y\K;, er(O) epynnbi

AP - AP (o, - @23,

20e l=ij=p—1;1=kr=p"?; p"‘2+I§max (k,r)=p"=1; i+ v-j=0 (mod p).
IMyems  k=r(mod p*), wo kzZr(modp**!), 0O=u=n-2). IHycms OJasee
k=qp**' +ko: r=sp**1+ry (1skore=p*'*'); min(ko,ro)>2. Tozoa
xapakmep y(k, 1)) Auneiino npodoaxcaemes 6 2pynne

F= A{") _A:n—l) . {C((") (d"' 1)yv a;nlz a(u l)) }
u gce .Aunellnvle MPOOOJJICGHR.H amoeco xapakmepa e epynne F umerom euo

1 (ki 73)0,x2)s
20e x,=0,1,...,p—1.

Hokazame.asemeo. PukcupyeM unaexcet k, r, i, j. Torma rpynna
R = AR, ASSD (o - (=Y, af2, - @259))

— sapo xapaktepa x(ki, 7)) rae i+ v-j=0(med p).
Ha ocHoBaumnu TeopeMbl 4. 5, 115 10Ka3aTeNbCTBA JOCTATOYHO MOKA3aTh, YTO

(& ™, - (2"3V))ER

ans Beex aneMeHTOB g€ G. Tak kak, mo ycnoBusiM TeopeMbl, min (kg, rg) =2, T0O
nocseiHee BKJIFOYEHHE JIOKA3bIBAETCH TOYHO TaK, KaK BKJIIOYEHHE

(g, ™, - (@"3V))€ER,

B Teopeme 4. 5. (R; — aapo xapaktepa x(k;, ;).
OcTanpHble YTBEPKACHUS TEOPEMBbI OYEBWIHbI.

Teopema 4.6". ITycmeo oOan xapaxmep % (ki Toy epynner AZPARD ol
(@YY e0el =i, j=p—1; 1=k, r=p"!; p"~2+1=max (k, r)ﬁp” Litvej= 0
(mod p). Iyemv k= r(mod PY), k#Zr(modp*t?!), O=p=n-2). Hycmb daaee
k = gp**' + kos r=sp**1 +rg (1 =kg, ro=p"*'); min (kg, ro) =2. Tozoa xapaxmep
2 (k.. 7)oy Auneiirio ne npodoaxcaemes Hu 6 0OHOM HOprMaibHOM Oeaumeae epynnbl G.

Jlokazameabcmeo. aHAJIOTHYHO NOKA3aTeNbCTBY Teopemsl 4. 5.

Teopema 4. 7. [Tycms oan xapakmep (k.7 )o.0. ... 0y=1 2pynnsi

A=A A"V . {o,,0,...,0,},
coe
l=ij=p=-1; 1=kr=p"'; p?+1=max(kr)=p"!

oy = o, (@23V); o, = o2, (@B3V), (r=2,3,....,m);

i+v-j=0(mod p). Hycms k=r(mod p*), no kZr(mod p**1), (0=pu=n =2). Hycms
daaee
k=qp*'+ko
(I=ko, ro=p**")
r=sp"*l4rp
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min (kg, ro) =m + 1. Tozoa xampakep y auneiino npodoadcaemcsa 6 2pynne

F= Al(ﬂ 'Ar(“““ ~ {619 0-21 s Oy a-m+l}9
20e

(n) (m=1) yv
Omit = akn m-1 '(arim— I)‘v

u 8ce aunelinvie npodoaxcenus xapakmepa y 6 epynne F umerom 1o

X(Kis 71)0,0,...,0,%m 4 1)
20e x01=0,1, ...,p —1.
Hokazameavemeo. Teopema pepHa 1 m = 1. [Ipeanosokum, 4To HAMH HHAYK-
THBHO YyXKe TMOCTPOEH Xapakrtep y rpynnsl A. Ouesunauo,

s it = = =
R“Ak.‘l-}l Ar+l .{01'029---50m’6m}

(cM. oGo3nauenus 3. 1) — aapo xapaxrepa y.
B cuay nmpeanonokeHus WHAYKIUHH, IS 10KA3aTebCTBA TEOPEMbI JOCTATOYHO

YCTAHOBHTb, YTO
(2, 42 -1« (2222))ER
AUIst BCeX 3eMEHTOB g€ G.
IMycTb p-pasnoxenue MHACKCOB Kk M r MMEET BUA

k=k,_,p" *+..+k,p"+ ... +ko
Fr=r, 2P 2 +..+r,0"tk, 1 p"" ' +... + k.

[Mycte nns onpenenéunoctu k,>r,. Eciu m=r,p*+k,_  p* '+ ... +ko+1, TO,
COrjlacHO JIeMME 5, KOMMYTaTOpbI

h Jh -1
(y( ]!a?—)m-l ] ( ;' a:nm—’l)

nubo OAHOBPEMEHHO paBHbI eJMHHIE, OO0 pacnanarTcs B NPOM3BEACHHE BUIA

) g A=1_ g1
) _(m (n) 52 hliad -3 -~
(O » G—m—1) = ,1” (k20724 thne 1 PP+ 1+ (hn+ 1)p" 4+ 2) o i 9

® _“rﬂa 4-1Cn-l
(Vn ,ar— —l = H( Ay, - 2p"-3+ A PPk p V. +(.&,.+|)p"u.) s O
rae
=k PP . tho; 1=h<p; I=g=p~
Cnenosate/ibHo,
(}’.',m- g -1 (21252 ))ER.
Ecau h=pu, 10
@®, o, _)ER; (a®, a7 )ER.

W 3HAYMUT,
(a(h: tnlm_‘ (a(ﬂ—-ll \)eR (a“"EA””).

Mycrb Teneps m = r,p* +k,_ p* ' + ... + ko + 1. Torna
k—m—1=k,_,p"3+...+,—r)p*; r—-m—=1=r,_,p" 2+ ... +r, ., p'*".
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Mo nemme S5,
JB) o Sy (h 1 el
(J”I)tzt”—)m—l)"‘es (yl)sa:nm)l)_e'

CrnenoBaTellbHO,
(Y, 1 - @2502,)) = e€R
"
J(h 1
(9, 8201 @232,)€ R
Ing BCex

h=p; l<npsph
Ecma h = u+1, 10

(h) (n) (n)
( 1 9 Ag—m— l) Ak“ ;p"'2+...+ku”p"“+lCRs

(", 22%2,) = e€R.

3HaunT
Sk 1
(P, 01 - (@32, ))ER,
H
(yrt;”, r:’!.I'[(”—'n"a—l :,-’-ml—ll) )GR
1A BCex

l<np=ph
Ecnm h=pu+1, 10 no nemme 1’

@™, af®._)ER; (@™, oD ,)ER,
H, CJIEJOBATEJIABHO

(@™, 2f™,_, (@50, ))ER, (@ e AD),
Teopema noka3sana.
Teopema 4. 7. ITycms dan xapaxmep y(ki,v)o.0, .., 0)=% 2pynnol
AP - AP~V {0y, 05, ...,0,),

20e 1=i,jsp—1; 1sk, r=p"1; p"2+1=max (k,r)=p""!; 6, =™, -(al
g, =of® «(ai* V) ) (t=2,...,m); i+v-j=0(modp). IMycmo kEr(mod p") HO
kZr (modp““)_ O=u=n-2). Iycmv datee k = gp"*'+kgy, r = sp"*! +rg,
(1 =kg, ro=p**'): min (ky,ry) = m+ 1. Toeoa xapakmep y auneiino e npoodoaxca-
emca Hu 8 00HOM HOpmaabHoM Oeaumede epynnst G.

Jlokazame.abcmeo. 3aMeTUM, 4TO corjacHo Tteopeme 4. 7, rpynna

R = A:Ql 'A:!?I-—i” '{51! 52! ok 6,.., am}
— SAPO XapakTepa i, H Gpyy =0+ (@™0),), rae

@, Oms1) € R.
Teopema nokazana.

Teopema 4. 8. ITycmo dan xapakmep y(K;, r;),) epynne
AP - AP0 (o, - @),

20el=x,,i,j=p-1;1=kr=p" 1 p" 2+ 1=max(k,r)=p" " 1; i+ v-j=0(mod p).
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Myeme k=qp+ky; r=sp+ro, (1=ry, ko=p); min(ky, ry)>2. Tocoa xapaxmep
% (Kis T'j)(xy) AUHELHO npodOANCACMCA 6 2pyntie

F A(n) A(n—l) {a(nj a(ﬂ—l]) c((!l'.i (Ilﬂ—l} ¥ (a"“‘”)"l}

20e x; + v;+-j=0(mod p), u 6ce auneiinvie npodo.axcenusn 3Mo2o xapakmepa 6 zpynne
F umeiom 6ud y(K;, r;)x, ;) 20€ x,=0,1, ...,p —1.
Hokaszameavcmeo. dukcupyem uHaekcel k, r, i, j, x;. Toraa rpynna
R= A, - A5V - {af - @), &2 - (@27Y) - ("~ 1)1}

— sapo xapaktepa % = (Ky. 7)), T4€ i+ v+j =0 (mod p), x, +v,+j=0 (mod p).
O‘ICBHJIHO, IO A0Ka3aTebCTBa TCOPEMBI AOCTATOYHO MOKA3aTh, 4TO
(g 1(»)2 (1(11—1))\' (If"'”)")ER

s Beex neMeHToB g € G. Tak kak min (kgy, rg) =2, 10 2 <k, 1o =p.
CnenoBareiibHO, 1o Jiemme |,

(aml a( ) =. a(ua . {a(m’ a::—zll) — !I,f'i_l“; (0(01’ 1:”—_1“) e a:n—l}
3HauuT
(a(m’ G!E"' (afu—ij)v (aln—ll v, ) e 0.1;"—'1 {u—l})‘ (a:"_ll}"‘ER,
raec a€ AR ., R. Ha ocHoBauuu nemmsl 17,
(a(ml’ 1(") )G R (a(m) :I"'_”)ER (a(m) I(n—n),:
s Beex emeHToB a'™ € A™; | =m =n. CrnenosatensHo,

5 (a“"', fxl{‘m (aln——lJ) (2tn—-1j)v|)€R
€opéMa JoKa3saHa.

Teopema 4. 8'. ITycme oan xapakmep y(K;, ;) epynnolt
AP - 4D (o2, - (250)),

20¢ l=x,,i,j=p—1: l1=kr=p*""'; p*+l=max(k,r)=p" Lii+v-j=0
(mod p). HMyemv k = qp+ko: r = sp+ry. (1 =ky.=p), min(kgy, ro)$2. Tocoa
xapakmep ¥ (K;, 1) (x,) AUHENHO HE NPOJOAANCACMCH HU 8 OOHOM HOPMAALHOM Oeaumeae
epynnbt G.
Hokaszameavcmeo. Kak yxe ormevanoch, (B jgokazarte/nbcrBe Teopemsl 4. 8),
rpynna
= AR, ASTY (- GO - @YY @),

— sanpo xapakrepa y(k;, )., =% rae x;+v;+j=0 (mod p). Tak kak x,, j#0,
TO PELeHHEe vV, 3TOTO CPAaBHEHHS TAKKE HE CPABHMMO C HyJeM 1o Moay.o p. Ove-
BH/IHO, YTO XapakTep y MOXKeT JIMHEHHO MpOoa0KaThCA TOJBKO B rpymnie

F = A{n).A:n-ll.{ail?_)l lln—l))\ a(n} _(a:{t_-zlj)‘-.(a}n_—ll})v,}-

Ap— 1

3HauMT, IS 10Ka3aTebCTBA TEOPeMbl J0CTATOYHO MOKA3aTh, YTO Haiia€Tcs
TAKOH 1eMeHT g € G, uTo

(g, G(('" (&‘"—“)' (a{n—-t})vl)&R
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Tak kak min (kg, o) # 2, TO N0 Kpaiinei Mepe OAMH H3 KOMMYTaTOPOB

@@, o,), (a®, al"3V)
paBeH eAMHHIE, a
(@, af®,) = «™ ¢ R.
CnenosarensHo,
(aw) a®, - (@3V) (a,f'l‘l“)"‘)‘ER.
Teopema nokaszana.

Teopema 4.9. ITycmo dan xapakmep y(K;.7))o.0... 0%, =X 2pynnol
A{n) ’Ar“l_“ '{0'1, 0'2, wany 0*},
20el=ij,x,=p-1;1=k,r=p —l;p’l 24+ 1l=max (k,r)=p"1; 0;,=a,-(a*1)",
(A=1,2,...,h); i+v-j=0 (mod p). ~r(modp") kZr (modp*‘“) O=pu=n-2);
k = qgp**' +ky, r = sp**t +ry, (1=k,, r,=p"*!); min (k,,.,r) k; 1=h<k-1.
ITyems daaee h=0 mod p*), h#0 (mod Py, O=u=p); r—h = gp"*' +7y

r=sp"*tl 4 r. (1=r, r=p"*"), min (F,,r)=7. Ecau F=1, mo xapaxmep yx
AUHEtiHo npodoaxcaemcsa 6 epynne

F= Al(x") - Ant-{"- % {al 3025 05 Ops G'h+1}.-
20e
Ops1 = 02 h—g - (@230 (@3V)";  xp+v,+j = 0 (mod p),

u 8ce e2o aunetinsie npodoaxcenus 8 F umeyiom suo

X(ki’ rj)(O.O,....O.xn,xJ.H)’
20e X0 =0,1,...,p—1.
Ecau F=1, mo xapakmep y auneiino ne npoooaxcaemca Hu 6 00HOM HOPMAALHOM
deaumeane epynnet G.
Hokazameavsemeso. O4eBUIHO,

R= A", AV -{6,, 62, ..., Gh, Oy (" D)™}
— 5ApO xapaktepa z, Te &, = of”; - (@"5)", X4+ v,+j = 0 (mod p).
OuyeBHIHO, XapaKTep y MOXKET JIMHEHHO MPOJOJIKATLCH TOJBLKO B TpyIme

F= Ain) > A:n-l) d {61 . 02, cery Opy U!H‘-l]!
rae
= - -l
Ohst = D4y ‘(05.("-1.-)1)"'(-2111 Yy,

JlokaxeM cHavasla nepsoe yreepxaeHne teopeMsl. ITycTb p-pa3ioxkeHne HHICK-
coB k, r umeer BuI

k=k, 20" 2+ .. .tk Pk, P h P+ .k
F=ry P2t c i PP PPk 0P+ ok,
rae k,#r,. 1 =ko=p. Iyctb
h=h,p'+...+h, p"+...+h.
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Torna
r—h=r,_,p" *+ . +r P =)k =Ry )P+ (ko — o).
" To ycaoBuam TeopeMbl h =0 (mod p), h£0 (mod p*»*1), u 3naunt
h= h,p*+...+h,, p"
r—h=r, 230"+ .ty PP (=) (ke =By )PP L+
+(k,, —h,)p" +ky - P+ .+ k.

(&, 044 1)ER

ans Beex YWWEA™; m<p,, u=12, ..., p" (nemma 2.). dns m=p, OpH BCex
a™ e A'™ ppinonuseTcs

(a(nl), ar"i-i : }) E R: (a(m), ai‘n}h i (a:'i-l-l l—)l )“) £ R’

CrenoBaTellBHO,

¥ 3HAYHT
)
(@™, op 1)ER.

VcranosuM Tenepb BTOpoe yTBepkaeHue Teopembl. Ilycth ans onpenengs-
HOCTH 1> F,. Toraa ,

(11:«,) cr,f" )_ e, (at#u) ct"' ll)qR
U Clle/I0BATeJILHO,

@, 64,1) ¢ R.
Teopema noxasana.

Teopema 4. 10. ITycms dan xapakmep

x(kis i), ....0 iy Uiy D) = X
2pynnol
o Mgl U T PR e N i
20e
1 =4, %%, =p=1; 1=2kr=pY; pP-+l=max(kr)=p';

0= a3 @500, (A=1,2, ..., hy);
Onvwr = O @G- @), W=1,2, .., h—hy),

i+ve-j=0 (modp); x4 +v,-j=0 (modp).
Iycme
k=r (modp*), kZr (modp"t!), k= gp"*'+kW,

r=sprtlq ), O=pu=k-2; 1=K, 1) = patl)

min (KD, rM) = k
ITycme da.ee
l=h,<h,<k—1; h;=h,=0 (modp"),
HO AUOO
hy, Z 0 (mod p*1* 1),



BTOpOE yTBEepKICHHE TEOPEMBbI.

§p00sees0,3p ) = X

tres Wiy Bhats

=1, p=34] =max(e k) =p*1;

‘*-.|)‘.o.(x:'l_(’:}?—[—h|l—f}.—l)‘rl e
R (a‘:_(bli).- 1-'!;_—2]—1;-1)‘&' g (zr":-:.i.l-) 1)“*- I’
i+ve-j =0 (modp); x, +v,j=0(modp);

m=1.2..4<1; ti_y=1,2,.,0—h_4

































