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Preliminaries

Llaccenxay3om b6bina BbigBrHYTa

MinoTtesa (o dakTopusayun asToMopdun3mos)

Lns noboro HopmannzosaHHoro asTomopgpusma 6 € AutZG cywectsyet
eanunya s € QG u rpynnosoii asTomopgpusm o € AutG Takue, 4To
0(g) = s 1o(g)s, ara noboro g € G.
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MinoTtesa (o dakTopusayun asToMopdun3mos)

Lns noboro HopmannzosaHHoro asTomopgpusma 6 € AutZG cywectsyet
eanunya s € QG u rpynnosoii asTomopgpusm o € AutG Takue, 4To
0(g) = s 1o(g)s, ara noboro g € G.

Opyrumn cnosamu, onpefesieHa pakTopu3aLmsi HOPMaIN30BaHHOMO
aBTOMOpu3ma 0 = g o s, rae 0 € AutG un ps — conpsixkeHue efuHNLEN
s anrebpel QG

Kak nssectHo, runotesa Llaccenxaysa o dakTtopusaumm asTomopdusmos
LeSIOYUCTIEHHBIX TPYMMOBLIX KOJIEL, He nogTeepaunack. VssectHel
KOHTprpuMepbl XepTeuka, Porrenkamna n Knuurnepa.
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Mel npegioxunu apyryto hakTopn3aunto, OCHOBaHHYIO Ha Teopun

NPEeACTaBAEHNI KOHEYHbIX TPyNM.
Mycts G = {e, g, ..., 8n} — koHeunas rpynna, T1(G),..., Ts(G) — Bce ee

HeﬂpI/IBO,D,I/IMbIe HESKBUNBAJIEHTHbLIE ﬂpe,D,CTaBJ'IEHI/Iﬂ CTeneHem ni, ..., Ns.
D(G) = {diag(T1(g), .-, Ts(g)), g € G}

OuesugHo, 4yto ZG = Z[D(G)]. Ycnosumcst konbua Z[ T;(G)] HasbiBaTb
knetkamu konbua Z[D(G)].
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knetkamu konbua Z[D(G)].
PaccmoTpum oTobpaxkeHus

Lij - ZagTi(g) - Zag-,ji(g)aag €L

KOTopble 1bO SABAAIOTCA U30oMopduamamu, nbo He SIBASIOTCS.
Ecan knetkn Z[Tp(G)],..., Z[Tp1k—-1(G)], k > 2, pujj -n30omopdHbI, TO
obo3Hauum

Dp(G) = {diag(Tp(g), -+ Tprk-1(g)),8 € G}

n konbuo Op = Z[Dp(G)] HasoBem bs10k0M.
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Takum obpasom, Bce konbuo Z[D(G)] pasbusaercs Ha baokun, TouHee
ZID(G)] < Op, & --- @ Op,, rae Q-anrebpsl Q[Op] sBnsOTCH NpoCcTbIMU.
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TO ntoboii aBTomopunam 7 € AutK nngyumpyet nsomopdusm 7 kobla
maTpuy Hag K :

#((ay)) = (a]).

Cnpasegnuea cnegytoias

Teopema.

JTroboii HopmannszoBaHHbiii asTomopgusm konbya Z[D(G)] ectsb
KOMMO3ULMS Y O T O (s, FAE Y — HEKOTOPBLIN NEPECTABASIOLYNIT
aBTOMOGU3M U3 BbIESEHHOrO KOHeYHoro Habopa ®, T — asTomMopcbnsm
noss npegcrasaenns rpynnsl G, s — COnpsixxeHne eanHuLen s anrebpsi

Q[D(G)]-
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Pasbuerne konbua Z[D(G)] Ha bnokn onpepensieTcs xapakTepamu x;
npeacraenennii T;(G).
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Pasbuerne konbua Z[D(G)] Ha bnokn onpepensieTcs xapakTepamu x;
npeacraenennii T;(G). Ecnm x; — uenouncnerHsbiii, To 610k coctont n3
ogHoii knetkun Z[T;(G)].Ecan x; copepxut anrebpanyeckne 4ncna, To
Bnok coctout u3 k knetok, rae k = |[AutQ(x;)|-

Mycte AutQ(x;) = {m1 =id, 72, ..., 7« }. Toraa xapakTepamn KeTOK
Takoro bnoka sisastoTcs xi, 72(x;i),.-,Tk(xi). CooTBeTCTBEHHO, KNETKAMY
bnoka senstorcs knetkn Z[T;(G)], Z[72(Ti(G))].....Z[7«(Ti(G))], To ecTb
nmobas maTpuua baoka onpefenseTcs CBOe nepeoil KNETKOM, a xapaKTep
6noka x; + m2(xi) + - - + 7k(X;) SBNSAETCA LENOYMCNEHHBIM.

CyxkeHune noboro ctabunusmpytouiero asTomopdunama Ha Takom bnoke
eCTb KomMno3nums 7j o s, j =1,..., k.

BosHukaeT ecTecTBeHHbI

Ans noboro an asTomopepusma 7 € AutQ(x;), j =1, ..., k, HailigeTcs
equunya s anrebpel Q[ T;(G)] Takas, 4yTo KomMnosuyus 7; o ps SBASETCA
asTomopgusmom bnoka?

A. M. Popova, O. V. Bryukhanov Some algorithmic questions of factorization



Mo noeomy sToro Bonpoca 3ameTum cnegytoulee. B Tabanue xapaktepos
rpynnel Matee My; ectb anrebpanyeckue yncna, Ho OutMy; = 1.
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Mo nosogy aToro Bonpoca 3ameTum cregytowee. B Tabauue xapaktepos
rpynnel Matee My; ectb anrebpanyeckue yncna, Ho OutMy; = 1.
3HaunT, ecnu aBToMOpdu3M nons xapakTepa "npogomxaercs" po
aBTOMOU3MA LeNIOYMCAEHHOTO TPYNMNOBOro KOJibLa 3TOW rpynnbl €
NOMOLLbIO COMPSIXKEHNSI, TO OHA CJIYXKUT KOHTPNPUMEPOM K rUMoTe3e
Llaccenxaysa.

Heno B Tom, 4to no runotese Llaccenxaysa nioboili HoOpMannsoBaHHbIi
aBTOMOPUN3M LIESIOYNCIEHHOrO FPYNMNOBOro KOJblia €CTh KOMMNO3ULINS
aBTOMOpPM3Ma rpynmbl U COMPSXKEHUS1 eaUHNLER rpynnoBoii anrebpbl. Ho
aBTOMOPGN3M, NHAYLMPOBAHHBIVE aBTOMOPGM3IMOM MOAsI XapaKTepa,
NEPECTaBSIET KNACChI COMPSKEHHBLIX JIEMEHTOB IPyMMbl. 3HA4YUT, B Clyvae
OutG = 1 He MOXeET peann3oBaTbCst aBTOMOPMU3IMOM Fpynnb.
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Main results

Uenb Hawen paboTbl — onucatb airopuTM, OTBEYAKOLUI HA 3TOT
BOMpOC.
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Main results

Uenb Hawen paboTbl — onucatb airopuTM, OTBEYAKOLUI HA 3TOT
BOMpOC.

1. Cuuntaem, uto uHgekc LLlypa pasen 1, To ecTb none npepcrasneHus
bnoka cosnagaet ¢ nonem xapakrtepa. ycts Z[T,(G)] — nepsasi knetka
bnoka, xp — XapakTep nepBoii KneTku 61oka, n, —cTeneHb
npeacrasnenus T5(G), Q(xp) —none xapaktepa, |Q(x,) : Q| = k,

{w} ={w1 = 1L, wy,...,wx} — pyHaameHTanbHbIA Basnc pacumperns
Q(xp) : Q, To ecTb stoboe Lenoe anrebpandeckoe Hncno nons Q(xp) ects
LeNoYMCIeHHast nHeliHas KOMBUHaLns nemMeHTos {w}.
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BOMpOC.

1. Cuntaem, yto nHgekc LLlypa paseH 1, To ecTb none npefcrasneHus
bnoka cosnagaet ¢ nonem xapakrtepa. ycts Z[T,(G)] — nepsasi knetka
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{w} ={w1 = 1L, wy,...,wx} — pyHaameHTanbHbIA Basnc pacumperns
Q(xp) : Q, To ecTb stoboe Lenoe anrebpandeckoe Hncno nons Q(xp) ects
LeNoYMCIeHHast nHeliHas KOMBUHaLns nemMeHTos {w}.

2. Mycte K — konbuo uenbix anrebpanyecknx yucen nonst Q(xp).
3J'IeMeHTb| COI'IpFIralOLIJ.eﬁ MaTpuubl MOXEM CHNTATb LENIbIMN. MO)KHO
nokasaTb, YTO €CAn S — compsiratolasi MaTpuua, To |s| = ¢, rae € —

eanHnua K.
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Main results

3. MycTb m — HauMeHbLUee HAaTypasibHOE YMCIIO TaKoe, YTO ANst BCEX
1<i,j<np, g=1,....k mugej € Z[T,(G)],
Im = 1(mwqejj,1 <i,j <np,qg=1,.., k).
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3. MycTb m — HauMeHbLUee HAaTypasibHOE YMCIIO TaKoe, YTO ANst BCEX
1<i,j<np, g=1,....k mugej € Z[T,(G)],
Im = 1(mwqejj,1 <i,j <np,qg=1,.., k).

4. HetpyaHo pokasats, 4to anst moboro 7 € AutQ(xp), 7(Im) = Im. IT0T
haKT 1 NO3BOJSIET CBECTN aNrOPUTM K KOHEYHOMY nepebopy

5./lwem conpsiratowyto maTpuuy S B BUAE S = S1 + msp, rae
KO3(PONLIMEHTI SNEMEHTOB S B passioxeHun no b6asucy {w} no mogynto
MeHbLue m.
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Main results

6. Conpsiratowasi MaTpuua s CyLLECTBYET TOrAa M TOJIbKO TOrAA, KOrAa Ais
S1 BbITMOJIHSIIOTCS CIEAYIOLLNE YCIIOBUS:

1) |si| = € + ma, € — epunnua K, a € K;

2) pns noboro g € Z[T,(G)], g ¢ Im naitgetcs h € Z[Tp(G)], h & I,
TaKoli, YTO BbIMOJIHSETCS CpaBHeHne 7(g)sy = sih (mod m);

3) ans s; HallgeTcs sy Takas, 4To |sp + msy| =€ .
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6. Conpsiratowasi MaTpuua s CyLLECTBYET TOrAa M TOJIbKO TOrAA, KOrAa Ais
S1 BbITMOJIHSIIOTCS CIEAYIOLLNE YCIIOBUS:

1) |si| = € + ma, € — epunnua K, a € K;

2) pns noboro g € Z[T,(G)], g ¢ Im naitgetcs h € Z[Tp(G)], h & I,
TaKoli, YTO BbIMOJIHSETCS CpaBHeHne 7(g)sy = sih (mod m);

3) ans s; HallgeTcs sy Takas, 4To |sp + msy| =€ .

Anroputm cBoanTcs K nepebopy BCex S; U NPOBEPKE ANst KaXAOi S
ycnosuii 1) — 3).
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