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AKTyarnbHOCTb

NTepaTuBHble QYHKUMM BEKTOPHLIX MNPOCTPAHCTB, rae
Kaxgblnh OWUT BbIXoda 3aBUCUT OT Bcex OuTtoB BXxoaa,
NCNOMb3YTCA:

e B CUCTEMAxX ayTeHTupukaumm nOna BblpaboTkM KOOOB
ayTeHTndUKauuu;

* B CUMMETPUYHBLIX KpuUNTOCUCTEMAX ON8 NPOTUBOOEWNCTBUSA
KPpUNTOAHANMMTUYECKMM aTakaMm Tuna nocrenoBaTenbHOro
onpoboBaHUA YacTen Kntoya.



MaTpuiHo-rpadoBbiM noaxon

[yctb  o(z4,...,2,)=(2,,...,2,,f(z4,...,2,)) — npeobpas3oBaHue perucrTpa IeBoro
casura anuHbl n Hag V, (ectb npeobpasoBaHue ¢ MHoxectBa V,={(z,,...,Z,)}, raoe
Zy,..-,2,€V,); .V, >V, — dyHKUna obpaTHON CBA3M permcrpa casura.

[TlpeocbpasoBaHne ¢ 3agaeTca cUcTemMon nr dyneBbiX KOOPAUHATHBIX PYHKLNN

{(Pl(xl’ o ’an)v e v(Pnr(Xb S ’an)}’

rae  YyHKUMA ¢4 (Xq,--,X,) BblMUCNAET V-U BuUT X, BeKtopa z..,, V=1,...,
k=0,1,...,n-1.

[lepemelunBatoime CBOUCTBA PErMCTPOBOro nNpeodbpasoBaHUst ¢ onpeaensitoTcs
cuctemon  MHoxectB  {E(¢,),....E(p,)}, rAe E(p) — MHOXecTBO HOMeEpPOB
CYLLLECTBEHHbIX NEPEMEHHbIX KOOPANHATHON OYHKLUN (pj(xl,...,xnr), j=1,...,nr.

PyHKUMM @ COOTBETCTBYET MepemMeluMBarolmMU Nr-eeplUnHHbIn oprpad (o)
(nepemewmBarowas 0,1-matpuua M(e)=(m;) cmexHocTn ero BeplunH), rae ieE(e)
< (1)) ayra B ['(9) (m;=1), 1,je{1,...,nr}.

3agava: onpeaenuTb YCIOBUA MPUMUTUBHOCTU 1 3KCMOHEHT rpada ().



AOOVUTUBHLIE reHepaTopbl

O6o3Ha4nm:
e Z/2"— KOsnbLO BbIMETOB NO Moaynto 27, rae r>1;
e N — AnvMHa pernctpa casura ¢ Homepamu sdeexk 0,...,n-1;
o Xy, Xq,-..,X .1 — 3HAKM HaYarnbHOro COCTOAHUA reHepartopa (anemeHTbl Z/27),
o

o0(X)) — p[OBOMYHOEe npegcTtaBneHve uucna XeZ/2';, mnagwummn dutamu
BekTopa d(X;) eV, Nonoxum r—e 6uThl.

3Hak X; obpasyeTcs npw i>n B COOTBETCTBUM C 3aKOHOM PEKYPCUN:
X. _(Zax ymod 2", (1)

JOjj+ln

roe a,,...,a,.<{0,1}.

AOONTUBHBIN reHepaTop ecTb Peructp casura ANnHbl N G dyHKUMENn obpaTHON
cBa3m f(yg,---,Yn.1) = (Za y,) mod 2.

=0 |
[Mpn a,=1 (B NpoTMBHOM Cry4yae anvHa perncrtpa mexoiue n) f(y,,...,y,) onektneHa
MO NepeMeHHON Yy,, TO eCTb PEerncTp peanundyet NOLCTAaHOBKY MHOXEeCTBa COCTOSAHUM
reHepartopa.
Ha ocHoBe agAuTUBHBLIX reHepaTopoB NOCTpoeHbl anroputmsbl Fish, Pike, Mush,
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Moandomkaumm aganTUBHbIX
reHepaTtopos (1)

[lepemelunBarOWMN  Nr-BeplMHHBLIA - Tpad agauTUBHONO reHeparopa
ob6o3Hauum (o).

B coorBetctBMM C 3akoHOM pekypcun (1), k-e paspsgbl ABOWHHOIO
npeAcTaBrieHnsa Kaxagoro us ymcen Xg,Xy,...,X,,.; TEKYLLEero CoCToAHUA 3aBUCAT
TONbKO OT 1-ro,...,k-ro paspagoB 4ucen npeabliayllero coctoanus, k=1,....r.
CnepoBatenbHo, rpad [(¢) HE CUNBLHO CBSA3HLIWM, YTO MCKIIHOYAEeT Xopoluune
nepemMeLllmBaloLme CBOMCTBa NpeobpasoBaHns aganTMBHOIO reHepaTopa.

Ona [OOCTUXKEHUS XOpoLuxX MepeMellvBarolWLmnX CBOUCTB Heobxoguma
CuUIbHas CBA3HOCTb NepemelunsatoLlero oprpada (o).

B cBA3n ¢ atum uccnegyem moauduvkaumMm agauTMBHOMO reHeparopa,
NOSTyYeHHbIE C NOMOLLLIO ONpeAeneHHbIX Npeobpa3oBaHnin MHOXecTBa V,.



Moandpukaumum aganTUBHbLIX
reHepaTopoB (2)

[MepBbI BUO moaudukaumnm (I-moaudmkauma) cCoctTonT B NPUMEHEHUN K BEKTOPAM

n3 V, nusonoumnu I: 1(Xq,...,.X)=(X,. .-, Xy).

Bropou sBng mogudukaumm (S-moandmkaumsl) COCTOUT B NPUMEHEHNN K BEKTOPaM
n3 V, HeNMMHENHOro CoBepLLEHHOro npeobpasoBaHua S, mogenupytoLlero s-6okc.

ana I-, S-mogmndukaunm 3akoH pekypcum (1) cCooTBETCTBEHHO UMEET BUA, i>N:

5(X)=1(5((Xin + 'i:aj X )mod2").

§(X)=S(5((Xin + r_‘z:aj X Ymod2)).

CxemMa MoanuLMpoBaHHbIX reHepaTopoB NpeAcTaBneHa Ha pucyHke 1. BbixogHas
nocrnegoBaTteNnbHOCTb UMeeT Bug (X,, X; ..., X,...).

j+i—n

X.
— X | X = | X

\\\i;// 7

PucyHok 1. Cxema moancmkaumi agaMTMBHOIo reHepaTopa

6

A




Moandounkaumm aganTUBHbBIX
reHepaTtopos (3)

O6o3HauMm mMoaMduUMPOBaHHbIE C MNOMOWb | M S perucTposble
NOOCTaHOBKM Hapf V, COOTBETCTBEHHO ¢'(Xg,..., X 1) U ¢>(Xq,.--,X1), [(0') ©
[(¢>) — nepemewmBatoLme oprpadbl NOACTAHOBOK ¢! 1 ¢S,

Homepa cCywecTBeHHbIX MepeMeEHHbIX QYHKUMM obpaTHOM CBA3U
perncrtpa cgsura dyaem HasblBaTb TOYKaMM CbeMa.

Obo3Haunum D MHOXEeCTBO TOYEK CbeEMa perncrpa, Ha OCHOBE KOTOPOro
NoCTpoeH apAauTuBHbIA - reHepatop: D={d,d,,...,d;}, rae 0<gq<n wu
0=dy<d;<...<d <n.

Ob6osHaunm p(D)=max{d,,d,-d,,...,d-d,;} — MaKCUMyM pacCTOAHMA
MeXay ABYMSi COCEAHMMN TOYKaMM CbeMa permucTpa.



YcnoBusa NPpUMUTUBHOCTMA

Teopema (0ocmamoyHbie ycriosusi npuMumueHocmu
nepemeuwusarowux opzpagos (¢ u MN(e>): MNepemewnBawowme rpadbi
(@) n I(¢>) mMoaNdUUMPOBAHHBLIX aoAUTMBHBLIX FEHEpPaTOpPOB SBMSAKOTCH
NMPUMUTUBHBIMUN, €CIN

gcd(n,dy,...,d)=1.
[yctb deD — Hanbonbwee n3 Yncen d,, i=1,...,q, Torga:
1. expl(¢')=(n-d)?-2(n-d)+2nr-1, ecnn d.-d. ,=1.
2. expl(¢)<n?+(2r-3-d)n+2d, ecnn (n,d)=1; expl(¢')<2n-2 npn d=n-1.
3. expl(¢p®)<p(D)+(n-d)(n-1), ecnn (n,d)=1.



[Tpnmep

Mpumep. lNyctb N=11, r=32, D={0,5,6,10}.

0 [Wielandt H. [®omuyes B. M. OueHku | [Caykoe B.H., TapakaHos [OueHku Teopemnbi]
LIEHKU :
Unzerlegbare nicht 9KCIMOHEHMO8 B.E. KombuHamopuka
negative Matrizen]: puUMUMUBHbIX epagos]. HeompuuamersibHbIX
Mampuuy:
expl(¢')<2n-2

expr<(nr)>-2nr+2 | expl<ir-l-3A+h+2n expr<nr+l(nr-2) expl(9°)<p(D)+(n-d)(n-1)

expl (o' 123202 718 (I=6,A=5,h=5) 702 (I=1) 20
S

expl(e) 123202 718 (1=6,1=5,h=5) 702 (I=1) 15




PekomeHaaumnm no Bblbopy
napameTpoB

Buibop napameTpoB MoanduUUMPOBAHHOIO aaauUTUBHOINO reHepaTtopa
No3BOMAET [OOCTMYb TMOJSIHOE MEePEMELUMBAHME 3a YUCNO UTepauun,
CYLLLIECTBEHHO MEHbLLEE pa3Mepa COCTOSAHUM reHepaTopa (B butax).

Ona |-moaudmkaumn: ecnm napamMmeTpbl pernctpa caBura CBHA3aHbI
COOTHOLUEHMEM N-M=T, TO

expl (¢)<2nr+r2-2r-1,
OLUEHKa JOCTUraeT MMHUMYMa Npu N-m=2 1 paBHa 2nr-1.

Ona S-moaundumkaumn:. HauMMeHbllee 4uUCo uTepauunm aOns MNosiHOro
nepemMeLlinBaHns OOCTUraeTCcss MNpuY YeTHOM 3Ha4YeHun N AOfWHbI Perucrpa
casura n MHoXecTtBe Todyek cbema D={0,2,4,...,n-1}. B aTom cny4ae

expls(p)<n+1.

OueHKa 9KCNOHEHTAa HE 3aBUCUT OT I, YTO MOXET ObITb MCMOMNb30BAHO NPU
NOCTPOEHNN S-Mogndmkaummn agauTUBHOIO reHepaTopa ¢ HebosbLLION ANTMHOW
N perncTpa casura rnpu roodbIX 3HAYEHUSIX I,
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Cnacubo 3a BHMMaHue!
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