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MaTtemaTuka pasaelcHnsAa CeKpeTa

I'. A. Kabatauckun*

1. BBEJEHUE

PaccMmoTpnMm caemyiomnyio, B Hallle BpeMs BIOJHE PEaJbHYIO CHTYAIHIo.
JIBa coBaajenblia IparoOleHHOCTH XOTAT MOJOKHTH €€ Ha XpaHeHHe B celd.
Celid coBpeMenHEBI, ¢ THPPOBEIM 3aMKkKoM Ha 16 nudp. Tak kak cosiamennb-
Il He JOBEPSAIOT JAPYT JAPYTY, TO OHH XOTAT 3aKPHITh Ceid TaKuM 06pa3om,
9TOOHK OHM MOTJIN OTKPHITH €ro BMecTe, HO HUKAK He TMOpo3Hb. /ladg »TOTO
OHHW TPHUTJAIIA0T TpeThe JUI0, Ha3biBaeMoe JIUIepoM, KOTOpPOMY OHHU oba Jo-
BepsIOT (HAmpuMep, NOTOMY YTO OHO HE MOJYYHT OOJbIIe TOCTYI K cendy).
[lunep caygaiino BriGnpaeT 16 umdp B KadecTBe «KAH04Ya», YTOOK 3aKPHITh
celip, u 3aTeM coOObIIaeT MEPBOMY COBJIAIEJbIY BTallHE OT BTOPOTO MepBbIe
8 nudp «kKawdYay, a BTOPOMY COBJAAENbILy BTaliHe OT MEePBOr0 — MOCJAeTHEE
8 nndp «xaogar. Takon cnocobd mpencTaBiaseTcs ¢ TOYKH 3MPaBOTO CMBICAA
ONTHUMAJbHKEIM, BeJb KaXKJIBIH W3 COBJIAJETbIEB MOJAYYNI (MOJKJIOYay U 9TO
MoXKeT 6uITE aydmie?! HegocTaTkoM JaHHOTO TpUMepa ABASETCS TO, 9TO JI0-
601 U3 COBIafeNbleB, OCTABIINCH HAeUHE C Cell(pOM, MOXKeT 3a mapy MUHYT
HAaUTH HETOCTAIOIINe «IOJKII0Yay ¢ MOMOIIBI0 HECAOXKHOTO yCTPOUCTBA, Te-
pebupatotero kiatwodn co ckopocthio 1 MI'n. Kaxertcsi, 4To equHCTBEHHBIN
BREIXO/l — B YBEJIHYEHHU pasMepa «KJI0va», cKaxkem, BaBoe. Ho ecTh gpyroi,
MaTeMaTH9eCKH#l BHIXOI, ONMPOBEPraomni (B JaHHOM clydae — K C9aCcThio)
coob6paKeHNs 3IPABOTO CMEICTA. A UMEHHO, [ujep He3aBHCHMO BRIOHpAET B
caydaiiHble MOCJaeI0BaTeIbHOCTH O 16 mudp B KaXKI0M, COOOIIAeT KaXK, IOMY
I3 COBJAIefbIleB BTallHe OT JPYTOTO «er0y MOCJIeJ0BaTENIBHOCTh, 3 B Ka4eCcTBe
«KJI109a», 9TOOBI 3aKPHITh Celid), UCMOMB3YeT MOCIeJOBATENBHOCTh, Oy YeH-
HYIO clOXKeHHeM 1o Moayaio 10 cooTBeTCcTBYIOMINX NH(pP JABYX BHIOpaHHBIX
noceoBaTenbaocTel. /[OBOIBHO 09eBHIHO (I HEXKE MBI DTO TOKayKeM), 9TO
IS KayKJOT'o U3 coBaajeablieB Bce 10'® BoaMOXKHBIX «KII04eily 0NHAKOBO Be-
POATHBI U OCTaeTcs TONLKO NepebupaTh UX, 4TO moTpebyeT B cpenHeMm 6o-
Jlee TOJNYTOpa JeT [Iisi YyCTPOUCTBa, MepebUpAOIIero KIi9H €O CKOPOCTHIO
100 MTIm.

*PaboTa moxaepxana Poccuiickum GorgOoM PyHIAMEHTATLHBIX UCCIEJOBAHAN (IIPOEKT
Ne96-01-00884).
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N ¢ mMaTeMaTHIeCKOH, N ¢ NMPaKTUIECKOH TOYKH 3PEHHS HEHHTEPECHO
OCTAHABIMBATRLCA Ha Clydae IBYX YIACTHHKOB U ClIeIyeT PaccMOTpPeTh 06-
myio cutyannio. Hegopmaabao roBops, «cxema, paseasionias cekpery (CPC)
MO3BOMAET «PACHPEIEINThY CEKPET MEXKIYy 1 yIacTHHKAMH TaKuM 06pa3oM,
4TOOLI 3apaHee 3ajJaHHBIC PAa3pelIéHHble MHOXKECTBA YIaCTHHKOB MOTIH OI-
HO3HAYHO BOCCTAHOBHTDL CEKPET (COBOKYMHOCTH DTHX MHOXKECTB Ha3BIBACTCH
CTPYKTYPOH [JOCTYNa), a HepaspeléHHbe — He MOMydaln HHKAKOHW JOmoJ-
HUTEeIbHOHN K HMeIollelics alpHOPHON WH(OpPMANNH O BO3MOXKHOM 3HAIEHUH
cekpeta. CPC ¢ nocieHnM CBOHCTBOM HA3LIBAIOTCSA COBEPIICHHBIME (M TOIb-
KO OHM, KaK TMPaBIJIO, PACCMATPUBAIOTCS B DTON CTaThe).

Uctopus CPC maunnaetcs ¢ 1979 roga, korjga sta npobiema 6bvLIa MO-
cTaBieHa n Bo MHOroM pemiena |'. buaefikan [1] u A. llamupowm [2] mas cay-
qasg moporoBuix (n,k)-CPC (T. e. paspeméHHBIME MHOXKECTBAMH SBISIOTCH
nobere MHOXKecTBa n3 k miam Gouee diemenToB). Oco6BIl WHTEpeC BHI3BAIN
Tak HasweIBaeMble njgeanbusle CPC, T. e. Takme, rjae «pa3Mepy nH(bOPMANNN,
MpeIOCTaBIseMOll YIaCTHUKY, He GOJbIIIe «pa3Mepay ceKpeTa (a MeHbIle, Kak
OBLJIO TOKA3aHO, OH W He MOXKeT ObITh). Okaszamnocsk [3], 4To ao6oi Takoin CPC
COOTBETCTBYET MAaTpPOH/ (ONpeenenne, 9T0 3TO TaKoe, CM. B 1. 4) u, ceoBa-
TeIbHO, He [/ JI060N CTPYKTYPHI TOCTYNa BO3MOXKHO HIeaTbHOE Pa3eleHne
cexkpeta. C Apyroil cTOpoHH, 6LLIO MOKa3aHO, 9TO Iaf J060ro Habopa pas-
PEIIEHHBIX MHOKECTB MOXKHO NOCTpouTh coBepiennyio CPC, onnako n3Bect-
HBIe TTOCTPOEHUS BeChMa «HEDKOHOMHEB. B JTaHHON cTaThe paccMaTpHBAIOTCS
anre6po-reoMeTpnieckne 1 KOMOMHATOPHBIE 3a/1a490, BO3HUKAIOIINE IPH Ma-
TeMaTHIeCKOM aHaNM3e «CXeM, pa3MeldioMnX cekpeTy. BoT npumep oxnon us
TaKHX 3a/ad.

Byiem roBopuTh, 9TO ceMelcTBO JUHEHHBIX ToAnpocTpancTB { Lo, ..., L,}
KOHETHOMEPHOTO BEKTOPHOTO TpocTpancTBa L Hajg moaeMm K yaoBaeTBopseT
CBONCTBY «BCE WM HUYETO», ecau aias Jwoboro muokectBa A C {1,...,n}
JuHenHas 060M049Ka noanpocTpacTB {L, : @ € A} au6o cOIepKUT MOAIPO-
cTpaucTBO Lo meankoMm, aubo mepecekaeTcss ¢ HIM TOJBKO Mo BekTopy 0. B
. 3 Mbl YBHJUM, YTO TaKoe ceMelcTBO 3agaéT «inneinnyion CPC, y koTopoi
MHOXKeCTBO A C {1,...,n} ABIfgeTCS pa3peIEHHBIM, €CIN U TOJIBKO €CJN JH-
HellHas 060J09Ka TOANPOCTPAaHCTB { L, : @ € A} cOepKUT MOATPOCTPaHCTBO
Lo nenrnkom. B ¢BA3® ¢ 5TUM TOHATHEM BO3HWKaeT psaAj BompocoB. Hampumep,
ecin mone K kowewno (|K| = ¢) m Bce mognpoctpanctBa {Lo,...,L,} on-
HOMEPHBI, TO KaKOBO MaKCHMaJAbHO BO3MOXKHOE THCI0 YIACTHUKOB 1 ISl JA-
HelHBIX MoporoBeix (n, k)-CPC (k > 1)7 Unade roBops, KAKOBO MaKCHMalb-
HO BO3MOYXKHOE 9HCJI0 BeKTOPOB {hg, ..., h,} Takux, 9To Ji06bie k BeKTOPOB,

cojiepxKaltiine BeKTOp hg, TUHEHHO He3aBHCUMEI, a Jio6be k 4+ 1 BeKTOpOB, co-
nepxKaiine BeKTop hg, auHelHO 3aBucuMbl. QKa3biBaeTCs, 9YTO 3TO CBONCTBO
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SKBHUBAJEHTHO CJeJyiolieMy, Ha NepBHIH B3Taf Gojee CHIBHOMY, CBOHCTRBY:
Ao6bie k£ BeKTOPOB JHHEHHO HE3aBUCUMBI, a JioObie k + 1 — JINHEeHHO 3aBu-
cnmbl. Takwe cucTeMBl BeKTOPOB H3YIaqnCh B T€OMETPHH KakK [N-MHOXKeCTBa
(N = n+ 1) B xoneunoii npoekTnBron reomerpnu PG(k — 1,¢), B xom6u-
HAaTOpHKe KaK OPTOTOHa/lbHBIe TabauNbl CUikl k U uHjekca A = 1, B Teopun
KOINPOBaHNs Kak npoBepodnbie MaTpuusl M/IP kogoB (nogpo6uee cum. [4]). B
. 3 MBI TpUBeJeM U3BECTHYIO KOHCTPYKIHIO TaKnX MHOXKecTB ¢ N = ¢+ 1, a
JTOBOJBHO CTapas TEMOTE3a COCTOUT B TOM, ITO DTO H €CTh MaAKCHAMaJIbLHO BO3-
Moxkroe N, 3a UCKIIOTeHAEM [IBYX caydaen: caydasn ¢ < k, korma N =k + 1,
ucaydas ¢q=2", k=3 win k=¢q— 1, korqa N = q+ 2.

2. PA3JIEJEHUE CEKPETA JIJISI IPOU3BOJbLHLIX CTPYKTYP JOCTVYIIA

Hawnem ¢ ¢gopmanbmon MaTemaTndeckon Mogenn. Umeetcs n + 1 muo-
xecTBO Sp, 81, - .., Sy, M (COBMECTHOR) pacmpejenenne BeposTHOCTel P Ha nx
nekapToBoM mpousBegeHnn S = Sp X - -+ X §y,. CooTBeTCTByWOIINE CAyIalHEIE
BeJMYNHBI 0603HadaTCcs depes S;. UMeeTcs Takxke HEKOTOPOe MHOXKeCTBO [’
MOJIMHOXKeCTB MHOXKecTBa {1, ..., n}, Ha3BIBaeMoe CTPYKTYPOH [TOCTyTa.

OnpeAENEHME 1. Tlapa (P, S) HaseIBaeTCs CO6EPWEHNOT 6€EPOAMHOCT-
woti CPC, peanusyiotiein cTpyKTypy goctyma I, ecin

P(So=c¢olSi=c¢;,i€ A) € {0,1} qa A € T, (1)
P(So=co|Si=ci,i € A)=P(So=co) s A ¢ I (2)

DTO onpejiefeHre MOXKHO HCTOJKOBAThL caeaylonimM obpasoM. Nmeercs
MHOKeCTBO S BCeX BO3ZMOKHBIX CEKPETOB, 3 KOTOPOI'O CeKPeT Sg BEIOUpaeT-
¢St ¢ BepOsATHOCTBIO P(sg), m umeeTcs CPC, KoTopas «pacupeenseTy cekpeT
S0 MKy 1 yIaCTHUKAMM, MOCHLIAfA «MPOCKIHM» Si,...,S, CEKpeTa C Bepo-
ATHOCTBIO Py (51, ..., 8,). OTMeTHM, 9TO i-il yIACTHAK MOJIYYaeT CBOIO PO~
eKumioy s; € S; M He WMeeT MHMOPMAINH O 3HAYCHUAX APYTHUX «MPOCKIHIY,
O/IHAKO 3HaeT BCce MHOkKeCTBa S;, a TakxkKe 06a pacnpejeJeHns BeposTHOCTeH
p(so) u Psy(s1,...,8,). DTH [Ba pacupeleieHns MOTYT OBITh KBHBAJEHTHO
3aMeHeHbl Ha 0fHO: P(Sg, S1,...,8,) = p(S0) Psy (815 - - Sn), 9TO U GBLTO CeMa-
1o Boite. [leas CPC, kak yKasbiBaloCh BO BBeJeHUH, COCTOUT B TOM, YTOOL:
a) yY9aCTHUKH M3 paspelénnoro MuoxkectBa A (1. e. A € T') BMecTe Moran
6bI OHO3HAYTHO BOCCTAHOBHTL 3HaYeHHEe CeKpeTa — DTO OTPayKeHO B CBOM-
ctBe (1);

6) yvacTHHKH, 06pasyiomine Hepa3penéanoe MEOKecTBO A (A ¢ '), He Moran
OBl MOJYYNTH JOMOJHUTEIBHYIO HHPOPMATIHIO 06 Sg, T. €., 4TOOLI BEPOATHOCTH
TOrO, 4TO 3HAYEHHe CeKpeTa Sy = ¢g, He 3aBUCeIa OT 3HAYCHUN «ITPOEKIHIT)

S; mpu i € A — 9T0 CBOUCTBO (2).
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3AMEYAHUE O TEPMUHOJOTHUU. B anrsos3srduon autepatype jis 060-
3HAYEHUS «HOPUHEY HHOpMannu, nockLtaemolnt yiactanky CPC, 6bL1u BBeTe-
ubl TepMuHbl «sharey (A. llavup) u «shadow» (I'. Baenikan). [lepBoiit Tepmmn
okazafcsa Hambojgee MOMYJAAPHBIM M aBTOP JOATO 6OPOJCA ¢ COBIA3HOM TPH-
BJIeIh MACCOBOTO IATATENS, MOCTOSHHO UCTONB3YA B KaTeCTBe ero mepeBo/ia
c7oBO «akmusy. HeagexkBaTHas (BO BCeX CMBICIAX) 3aMeHa «aKIMMy HA (TPOEK-
M0 MOXKeT OBITh HECKOJIBKO ONpaBaHa CJAe[VIONINM ITPHMEPOM.

[TpuMEP 1. MuOXecTBO Sp BCcex BOBMOXKHBIX ceKpeToB coctouT u3 0, 1 u
2, «IpeACTaBACHHBIXY COOTBETCTBEHHO: IMApoM; Ky6oM, pébpa KOTOPOTO Ta-
paJlieTbHBI OCSIM KOOPAHHAT; MHJINHIPOM, 06pa3yolliine KOTOPOTO Tapallieb-
ubl ocu /. [lpu 5ToM AmaMeTpH 1Iapa U OCHOBAHUS HIJIHHPA, U JUIKHB pe6Gpa
Kyba u obpasywlieil THJANHIpa, paBHBL. [lepBrIll y4acTHHK TOJdyYaeT B Kade-
CTBe CBOEH «J0JM» CeKpeTa ero MpOeKNnio Ha MIockKocTh X Y, a BTOpon — Ha
mrockocTh X Z. flcHO, 94TO BMecTe OHU OJHO3HAYHO BOCCTAHOBAT CEKPET, a
noposb — He MoryT. Onnako, 3ta CPC He siBisieTCs COBEPIIEHHON, TaK KakK
J10601 W3 Y9aCTHHKOB MOJAydaeT WH(POPMAIHIO O CeKpeTe, OCTaBIAAs TOIBKO
JBa 3HAYEHUS CeKpeTa KakK BO3BMOXKHBIE TPH JTaHHOW MPOEKIHWH (HampmMep,
ecIm MPOeKINs — KBaJApaT, TO [Iap HEBO3MOJKEH).

EIE OHO 3AMEYAHUE. DaemenT (y4acTHuk) ¢ € {1,...,n} HasbIBaeT-
cf HeCYIIeCTBEHHBIM (OTHOCHTENbHO ['), ecan s J1060r0 HepaspeléHHoro
MHOKecTBa A MHOXKecTBO AUz Takxke Hepaspeménnoe. Q4eBHHO, 4TO Hecy-
IeCTBEeHHBIE Y9aCTHUKH HACTONBKO HECYIIECTBEHHBI /s pa3 IeleHus CeKPeTa,
49TO UM NPOCTO He HYXKHO MOCHLIATh HUKakoll mudopmannn. [losTomy maree,
6e3 orpaHmYeH s OBGIIHOCTH, PACCMATPHBAIOTCH TOABKO TaKie CTPYKTYPHI 0
cryna ', 1s KOTOPHIX BCe DIeMEHTHI SBIAIOTCS CylleCTBeHHbIME. KpoMe To-
ro, eCTeCTBEHHO NpeAnoaaraTh, 4To [ ABISeTCS MOHOTOHHOW CTPYKTYpOI,
T.e. w3 AC B,A €l caenyer B €.

[IPUMEP 2. PaccMOTpnM MpoOCTeRIIyo CTPYKTYpy gocTyna — (n, n)-mo-
POTOBYIO CXeMy, T. €. BCe YIaCTHUKHN BMeCTe MOTYT BOCCTAaHOBHUTH CEKpeT, a
J1060€e MOMMHOKECTBO YIaCTHUKOB HE MOYXKeT MOJYYHTh JOMOJHUTEIbHON HH-
dopmanuu o cekpete. bynrem ctpouts ugeanwunyio CPC, Bribupas u cekper,
I ero TMpOeKNNN W3 TPYNNbl 7, BHIYETOB 1O MOAYIIO ¢, T. e. S = & =
=...= 38, = Z,. lnnep renepupyeT n — 1 He3aBNCHMBIX PaBHOMEPHO pac-
npelel€éHHbIX HAa /Z, CIyJalHBIX BEeINYHH Z; W TOCHITaeT i-My YJacTHHKY

(t =1,...,mn — 1) ero «mpoekumio» §; = x;, a N-My Y9IaCTHOKY MOCHLIAET
Sp = S0 — ($1+ -+ sp—1). Kaxymeecs «HepaBHOTpaBHey n-0ro y4acTHUKA
TYT JKe NCYe3aeT, ecin MBI BRITHIIEM pacnpefgerenne P (s, ..., s,), KoTopoe

oueBnnHo paBno 1/¢"!, ecim sg = sy + -+-+ s,, m paBuno 0 — B oCTamIb-

HBIX caydasx. Temeps Jerko npoBepsieTcs n ¢BONCTBO (2), o3HaYaolNIee B JaH-
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HOM clydae He3aBHCHMOCTDH CIy9allHOH BeINIHHBI Sp OT CIyYalHBIX BeINIHH
{S; 11 € A} npn 1060M COBCTBEHHOM TOMHOXKECTBe A.

Jlauuoe Briie onpejiesernne CPC, onepupyoliiee cJoBaMu «pacipejiejfenne
BEPOSTHOCTENY, HUKE TepeBeeHo, No4YTH 6e3 moTepu OBIIHOCTH, Ha KOMOH-
HATOPHBIN 3K, KOTOPHIN MPeACTaBAAeTCA aBTOPY GoJee MPOCTHIM I TO-
unvanns. [IponsBoabuas M X (n + 1)-maTpuna V, cTpoKH KOTOPOH HMEIOT
BUI V = (Vg, U1,...,Un), TJ€ v; € S;, HA3BIBAETCSA MATpPHIEl KOMONHATOPHOH
CPC, a eé cTpokn — «mpaBmJIaMny pacnpejeienns cekpeta. /lis 3amannoro
sHaveHus cekpeta Sg auaep CPC caydaiino n paBHOBEPOSITHO BHIGHpPAeT CTPO-
Ky V U3 TeX CTPOK MaTpPHIKl V', [Jsf KOTOPHIX 3HAYEHIe HYJIeBOU KOOPIHHATHI
PaBHO Sg.

ONPEAEJEHUE 2. Matpuna V 3aJaéT co6€EPUWEHHYI0 KOMOUHAMOPHYIO
CPC, peanusyiolyio CTpyKTypy fgoctyna L', ecam, Bo-mepBhIX, Ajsi J1060T 0
MHOXKecTBa A € ' HyJeBas koopquHaTa J060T CTPOKH MAaTPUIIKL V' OMHO3HAY-
HO ompefesieTcs 3HAYEHNAME €€ KOOPAUHAT W3 MHOXKecTBa A, W, BO-BTOpPHIX,
mst mo6oro MaokecTBa A ¢ [T m 106BIX 3a1aHHBIX 3HAYEHUH KOOPAUHAT W3
MHOXKEeCTBa A 4HCIO CTPOK MAaTPHIILL V ¢ TaHHBIM 3Ha4YeHHEeM & HYJEeBOU KO-
OpJIMHATH HE 3aBHCUAT OT Q.

ComnocTtaBuMm coBepiiiennoln  BepositaoctHo CPC, 3amaBaemon mapoi
(P, S), marpuuy V, coctostuiyio u3 cTpok s € S, taknx 410 P(s) > 0. 3a-
MeTHUM, YTO €CJIH B ompejfeieHnn | TMOJOXKHUTH BCe HeHYyJeBble 3HadeHus P
OMHAKOBBIMH, a ycaoBus (1) u (2) mepedopMyaupoBaTh Ha KOMOMHATOPHOM
SI3BIKE, TO MOAYYUTCS OnpefeneHne 2. JTO KOMOHHATOPHOe ONpefefeHne He-
CKOJBKO 0606111aeTCs, eCIi JONYCTHTH B MaTpuile V MOBTOPSIONINECs CTPOKH,
YTO DKBUBAJEHTHO BEPOSATHOCTHOMY OTpeIeleHni0 1, KOT/a 3HAYeHUs Bepo-
sTHOCTen P(S) — paunoHaIbHBIE THCIA.

[IPUMEP 2 (NPONOJKEHNE). [lepedopmynpyem maHHYIO BHIIIE KOHCT-
pykuuio (n, n)-nmoporosoit CPC na kom6nHaTOpHOM si3bIKe. CTPOKAMI MaTpu-
bl V' ABASIOTCA BCe BEKTOPH § Takue, 9TO —Sg+ 51+ - -+ 5, = 0. OdeBungno,
4to V 3amaér cosepirennyto kombunatopuyio CPC mas I' = {1,...,n}, Tak
KaK s Ji060ro cobcTBeHHOro noamuoxectBa A C {1,...,n} u a06HX 3a-
MaHHBIX 3HAYeHWH KOOPAMHAT W3 MHOXKeCTBa A 4HCJIO CTPOK MATpuusl V ¢
JAHHBIM 3HaYeHHeM HYJeBOil KoopamHaThl pasHo ¢ '~ 4l

YAuBATEIbHO, HO TPOCTON CXeMBI MpHUMepa 2 OKa3bIBaeTCA AOCTATOYHO,
9TOOBI U3 Heé, KaK U3 KNPIUIUKOB, NOCTPoUTh coBepiiennyto CPC mis npons-
BOJBHOH CTPYKTYPHI JOCTyNa. A MMeHHO, JJf BCeX pa3pellléHHLIX MHOXKECTB,
T. e. pis A € I, He3aBHCHMO peaiu3yeM ONMUCAHHYIO TOJBKO 9TO NOPOrOBYIO
(JA], |A])-CPC, mociaB Tem caMbiM i-My y9aCTHHKY CTOJBKO (IpOeKIHiny s,
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CKOJBKHM Pa3peliéHHbIM MHOXKECTBAM OH MPHHA IIEKUT. DTO CIOBECHOE OIH-
caHWe HeCJOXKHO TepeBecTH Ha KOMOHHATOPHBIN f3BIK CBOUCTB MAaTpHIbLL V u
y6enuthesi, 9To 31a CPC coBepiienna. Kak 310 dacto 6nIBaeT, «COBepIlIeH-
Hasy He 3HAYHT KOHOMHasy, n y nannoi CPC pasmep «mpoekuum» oKa3biBa-
eTcs, KaK MPaBWJIO, BO MHOTO pa3 0oJbllle, YeM paszMep ceKpeTa. JTY CXeMmy
MOXKHO C/leJlaTh 6oJee DKOHOMHOW, TaK KaK JOCTATOYHO Peajn3oBaTh MOPO-
roseie (|A|, |A])-CPC Toabko misi MEHEMAJBHEIX Pa3peHIeHHBIX MHOKECTB A,
T. e. 1 A € ['in, vie Iipin — COBOKYNMHOCTH MUHHMAJAbHBIX (OTHOCHTEIBLHO
BkItovenns) MaokecTB 3 I'. Tem ne menee, xis noporosoit (n,n/2)-CPC pas-
Mep «IPOeKNnimy (M3MepeHHBIN, HanpuMep, B 6uTax) 6y1eT B CQ/Q ~ 2" [\/27tn
pa3 Goabllle paszMmepa cekpeTa (dTO HAWXYAUIMN CAyYaldl s paccMaTpHBa-
emoint koHCTpyKunu). C Ipyro CTOPOHBI, KaK MBI yOeInMCsi IyTh MO3Ke,
Jobas MOPOTOBasi CTPYKTYpa AOCTyIa MOXKeT OBITh peajn3oBaHa HIeaqbHO,
T. €. IPH COBMAJAONINX pazMepax «IpoeKlunm» u cekperta. [losTomy ectect-
BEHHO BO3HHKAeT BONMPOC O TOM, KAKOBO MaKCHMAJAbHO BO3MOXKHOE MpEeBHIIIIe-
HIe pa3zMepa «MPOeKInuy HajJ Pa3MepoM CeKpeTa J[Jas HauXyIIel CTPYKTYPh
JocTyma mpm Hamayduien pearusannn. Popmaanno, R(n) = max R(l'), rae
max Gepércs mo BceM CTpyKTypaM jgoctyma I mHa n yuactrukax, a R([') =

: log | Si] : A CPC
min max [oos, rie min 6epércs mo Beem , peaNu3yIoNnM JaHHYIO0 CTPYK-
Typy gmoctyna ', a max — mo i =1,....n. [IpuBeeHnas KOHCTPYKINs MOKa-

3bIBaeT, 9T0 R(n) < CZZ/Q. C Apyroi CTOpOHBI, KaK OBLIO TOKAa3aHO JUIIb He-
nasHo [5], R(n) > n/logn. Takas orpoMuas «uenby MeX,y BepXHEH W HIKHEH
OIIeHKON [aéT, M0 HallleMy MHEHUIO, TOCTATOYHBIN TPOCTOP /s HCCAe[OBAHNI
(aBTOp Mpegmonaraet, 9To R(n) pacTeT BKCMOHEHNNATBHO OT 7).

3. JINHENHOE PA3JIEJEHUE CEKPETA.

Haunewm ¢ npeanokentnon A. lllavupowm [2] saeranTHON cxeMbl pa3/eJeHus
ceKkpeTa JJif TOPOTOBLIX CTPYKTYp noctymna. [lycts K = GI'(q) koHedHoe mo-
Je 13 ¢ DIeMeHToB (Hanpuumep, ¢ = p — npoctoe qucao u K = Z,) u g > n. Co-
MOCTAaBUM YIaCTHUKAM N PA3JINYIHBIX HEHYJIEBBIX DIeMEeHTOB moJst {day, . .., d,}
u nonoxum ag = 0. [Ipu pacnpenenenun cexkpera sq auiep CPC renepupy-
eT k — 1 He3aBHCHMBIX PaBHOMepHO pacupegenéHubix Ha G IF(q) caydainbx
Beanann f; (7 = 1,...,k — 1) un nocslraer i-My ydactuuky (¢ = 1,...,n)
wroy anavenne s; = f(a;) wmorourena f(z) = fo + fix + -+ fr_12b 7,
rae fo = So. llockoabky at060# MHOTOUIEH cTenednn k — 1 OMHO3HAYHO BOC-
CTAHABINBAETCSA MO €r0 3HAYEHNAM B TPOU3BOJNBHBIX k TOYKaX (Hampumep, 1Mo
HHTEPNOJSINOHHON (opmye Jlarpanxka), To q06ble k y9aCTHIKOB BMeCTe
MOTYT BOCCTAaHOBHTH MHOTO4JIEH f(z) I, cleoBaTelbHO, HAWTH 3HAYEHNE Ce-
kpeta Kak sg = f(0). [lo sToit ke npnunue qis 1066IX k — 1 yIaCTHHKOB,
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JIOOBIX MONYYEeHHBIX HMH 3HAYEHN MPOEKIHH S; i JI0HOT0 3HAYEHHS CeKpeTa
So CYIIECTBYET POBHO OJNH «COOTBETCTBYIOMINNY UM MHOTOWIEH, T. €. TaKOH,
at0 5; = f(a;) u so = f(0). CregoBaTenbHO, 9Ta cXeMa SBASETCH COBEPIICHHON
B COOTBETCTBHUY ¢ onpefgenenneM 2. «/I[MHeAHOCTEY JaHHON CXeMBl CTaHOBHTCA
SICHA, eCJH 3aMUCaTh «pa3jieJeHne CeKpeTay B BEKTOPHO-MAaTPHYHOM BH Ie:

s=fH, (

w
~

rie s = (so,....5.).f = (fo..... fo—1), k x (n+ 1)-marpuna H = (h;;) =
j-1 u u

= (a}” ") m hgp = 1. 3ameTnm, 4T0 M106LIC £ CTOJIGNIOB >TOR MATPHIE! THHEHHO

HE3aBUCAMEI, @ MAKCUMAJbHO BO3MOXKHOE INCIO CTOI6NOB MAaTpunsl H paBHO

g, 1 9T06Bl MO6UTHCcA obemanHoro B n. 1 3HaveHus ¢ + 1 Hajgo nobaBUThH

CTOJ6EM, COOTBETCTRBYIONIAN TOTKE «BECKOHETHOCTEY.
YNPAXKHEHUE. [lpudymaime camu, xax amo cdeaams.

Bosbméwm B (3) B kadecTBe H mpon3BoibHyto 1 X (n+1)-MaTpuuy ¢ sieMmen-
tamu u3 noas K. [Tonydaemyio CPC 6yem Ha3hBaTh OHOMEPHON JHHEHTHON
CPC. Ona sBasercs coBepiennoit kom6bunatopuoit CPC co cTpykTypoun j1o-
cryna ', cocTosiieit u3 MHOXKecTB A Takux, 94TO BeKTOp hg mpejgcraBuMm B
BH/e JuHeinoll koMbnnannu Bektopos {h; : j € A}, rxe h; oo j-wiit cTOXI-
6en matpunkl H. Ctpokamu MmaTpunsl V, cooTBeTcTByomei gannoin CPC
ABISIOTCSA, KaK BHAHO n3 (3), TuHeNHbe KoMOuHaunn cTpoK MaTpuusl H. [le-
permireM (3) B caeyroleM Biije

s;=(f h;) g j=0,1,...,n,

rae (f.h;) — ckanspuoe npomssenenne Bektopos f u h;. Ecim A € I, 1. e.

ecan hg =) A;h;, 10

so=(f,ho) = (£, Ajhj) =D N(F, b)) =) Ajs;

U, cleJJoBaTeNbHO, 3HAYeHNe CeKpeTa O/JHO3HAYHO HAXOJTUTCH MO ero «Ipoek-
nusM». PaccMoTpum Teneph caydail, Korjga BekTop hg He mpegcTaBuM B BujIe
anneiinonn kom6umannu Bektopos {h; : j € A}. Ham myxuno mokasaTs, 11O
B DTOM CJydae [Js JI0OBIX 33, TaHHBIX 3HaYeHUH KOOPJWHAT U3 MHOXKecTBa A
YHCAO0 CTPOK MATPHILI V' ¢ MaHHBIM 3HAYeHHWEeM HYJeBOH KOOPAWHATHI He 3a-
BICHT OT BTOTO 3HadeHns. B 5ToMm HeTpyqHO yOeanThes, paccMOTpeB (3) Kak
CHCTEeMY JHHEHHBIX YPABHEHHH OTHOCHTENBHO HEM3BECTHHIX f; U BOCHOJB30-
BaBIINCh Te€M, YTO CHCTEMa COBMeCTHa TOrJa W TOJABKO TOT/Aa, KOTTa PaHT
MaTPHIIE KOX(PMUIHEHTOB PaBeH PAHTY paclIipeHHON MAaTPHIKI, a YHCJIO pe-
[IeHWH ¥ COBMEeCTHRIX CHCTeM OIMHAKOBO U PABHO YHCIY pellleHu i OJHOPOTHOH
CHCTEMBI.
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YKA3AHUE. PaccmoTpuTe nBe cucTeMbl: 6e3 «Hy/1eBOTO» ypaBHeHus (T. e.
co cBOGOTHEIM WieHoM) n ¢ HuM. Tak kak BekTop hg He mpeicTaBum B Buie
JnHeinol kombunannu BekTopoB {h; : j € A}, To paur maTpuis Ko>hduIR-
€HTOB BTOPOU CHCTeMBl Ha | 6oJblile paHra MaTPHIIET KO3(P(HUIHEHTOB epBOH
cuctembl. OTci0a HEME/TEHHO CJeyeT, 9TO eCJau NepBas CHCTeMa COBMECTHA,
TO COBMECTHA W BTOpas MpH J060M Sq.

DTa KOHCTPYKIUA MOJBOJIUT HAC K onpeferenunto obinen auneitnon CPC.
[IycTh cekpeT u ero «IpOoeKIumy MPEJCTABIAIOTCA KaK KOHeTHOMepHbIe BeK-
Topwl s; = (s!,...,s!") u remepupytorca no dopmyae s; = fH;, rge H;
— HeKOTOophe r X m;-MaTpuikl. ComocTaBuM Kaxjgon Mmatpune H; nuHen-
HOe TPOCTPaHCcTBO L; €é cToabIoB (T. e. cocTofAllee N3 BCEX JHHEHHBIX KOM-

6uHanui BeKTOp-cTOJA6NOB MaTpuubl H;). Hecioxkuwe paccy:kgenns, anajo-

rUYHBE TPHBEIEHHBIM BHIIIE IS OTHOMEPHOTO ciydas (Bce m; = 1), moka-
BBIBAIOT, YTO JaHHa#d KOHCTpyKius naét copepirennayio CPC Torga m Toab-
KO TOT/Ia, KOT/Ia CeMelCTBO JuHeHHBIX moanpocTpaicTs {Lo,..., L,} koHed-

HOMEPHOTO BeKTOPHOTO mpocTpafncTBa K’ yIoBIeTBOpAET YIOMAHYTOMY BO
BBE/IeHUH CBONCTBY «BCE man HAIeroy. [Ipm 5Tom MHOXKeCTBO A ABAsIeTCS pas-
peménnbm (A € ['), ecan n ToabKO ecin AuHEeNHAS 06010TKA TOANPOCTPAHCTB
{L, : a € A} comepxut nognpoctpancTBo L meankom. C Ipyroi CTOPOHHI,
MHOXeCTBO A sBisieTcs HepaspelnéHubiM (A ¢ ), ecim 1 TOIBKO ecan JuHeN-
Has o6og0UKa moanpocTpancT {L, : @ € A} mepecekaeTcs ¢ MOAIPOCTpPaH-
ctBoM Lg Toabko mo BekTopy 0. OTMeTuwm, 9TO ecau OvI [I1si HEKOTOpPOTO A
nepecedenne Lo i inHenHOW 0601049Ku {L, : @ € A} GBLIO HETPUBHANBLHEIM, TO
y9acTHUKH A He MOTJAU 6B BOCCTAHOBHTL CEKpPeT OJHO3HATHO, HO TOJYIaTH
OBl HEKOTOPYIO0 WH(MOPMAIINIO O HEM, T. €. cXeMa He OGblia ObI COBEpPIIEeHHON.

[TPUMEP 3. PaccMoTpuM cleAyolyio CTpYKTYPY JOCTYNa s Caydas de-
THIPEX YYacTHHKOB, 3amaBaemyio ['min = {{1,2},{2,3},{3,4}}. Oua ussect-
Ha KaK MepBHIl MOCTPOeHHBIN NpAMep CTPYKTYPHI JOCTyMa, IS KOTOPOH He

Ta6b. 1.
(107 (007 (1007 (0017 (007
01 00 010 000 01
00 10 100 000 00
Ho=lool T1="1o1]  H2=|g10| 3= {010| 7+= |00
00 00 001 001 10
100 100 1000 1100 101]
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CyHIeCTBYeT HjeajlbHOU peanusanuu. bosee Toro, 6wLIO T0Ka3aHO, YTO LIS
no6oin eé copepirennonn peammzaunu R(I) > 3/2. C gpyron cTopoHH, He-
MoCpe[CTBeHHAsi MPOBepKa MOKa3biBaeT, 4TO BeiGop MaTpun Ho, Hy, ..., Hy,
NpuBeIeHHEIX B Tab. 1, 1aéT coBepuiennyio auneinyio CPC ¢ R = 3/2, peann-
3YIOIIVIO DTY CTPYKTYPY, KOTOpas, clieIoBaTelbHO, ABISETCA I ONTHMAJbHON
(manbomee sxonomuoi) CPC.

4. UIEAJBLHOE PA3JIEJEHUE CEKPETA U MATPOU/EI

Hawnewm ¢ onpejgenenus ugeanbubix CPC. /las 5Toro BepueMcsi K KOMOHHa-
TopHOMY omnpejenenuio coBepiiennoin CPC. Caexyiolliee onpejgenenne coBep-
mennon CPC [3] aBasercs maxe 6oiee obmInM, YeM BepOATHOCTHOE ONpe/e-
Jenne 1, MOCKOXBKY ycioBue (2) 3aMeHeHO B HeM Ha 6oee ciaboe.

[Masi npomsBoabroro Muoxkectsa B C {0,1,...,n} obosnadnm 4epes Vp
M x | B|-maTpuiy, noiy4eHHyio w3 MaTpUILl V ygajeHueM CTOIGIOB, HOMe-
pa KOTOpHIX He mpuHapiexaT MEoxkecTBY B. [lycrs ||W|| o6o3navaet qucio
pasJMYHbLIX CTPOK B MaTpuue W.

OnpeAEJIEHUE 3. Matpuuna V szagaér B/l-cosepmennyio CPC, peanunsy-
IOIIYI0 CTPYKTYPY fgoctymna L, ecan

[IVavoll = [IVall x [[Vol [P, (4)

rie 0r(A) =0, ecim A € ', u §r(A) = 1 B mpoTuBHOM caydae.

OTo ompejiefeHne OTJINTAETCS OT onpejetennit 1 m 2 Tem, ¥To Ha Hepas-
pelénnbie MHOXKeCTBa A HakJIaIRIBaeTCs JOBOJILHO c1aboe yCJIOBHe, @ HMEHHO,
eCcqm MHOXKECTBO CTPOK V ¢ JaHHBIMU 3HAYEHHAMH KOODANHAT W3 MHOXKECT-
Ba A HeMyCTO, TO BCe BO3MOXKHEIE 3HATEHNSA CEKPeTa BCTPEIAIOTCA B HYJIEBOH
KOOp/IMHATE DTHX CTPOK (6e3 TpeGOBAHNN «OMNHAKOBO 9aCTO» KaK B KOMOUHa-
TOPHOM OTpEeJeHuT 2 WIH YKe «C alIPHOPHON BEpPOATHOCTHIO» KaK B BEPOST-
HocTHOM onpegenernu 1). Jlerko BumeTh, 9T0 MaTpnua J060H COBEPIIEHHON
BeposiTHocTHOI CPC 3agmaér B/l-cosepiiennyio CPC, HO o6paTHOe HEBepHO.

[Last npousBoabHOlt KombuHaTOpHOU CPC, 3a 1aBaemoi maTpumnen V, onpe-
pemmm na mMuokectBax A C {0,1,...,n} ¢ynxumio h(A) = log, ||Val|, T1e
q = |So|. Jlerko mpoBepnTh, ¥To max{h(A),h(B)} < h(AUB) < h(A) +h(B)

mis 106X MHOXKeCTB A n B, a ycioBue (4) MOXKeT OBITh Nepenucano B BHIe
hq(VAUO) = hq (VA) + 5F(A)hq(V0):

JIEMMA. /as woboi B/l-coeepuwennoi CPC ecau A ¢ I u {AU} €T,
mo h(i) > h(0).
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JIOKABATEILCTBO. [lo ycroBuam semmnr h(A U 0) = h(A) + A(0) un
h(AUiU0) = h(AU1). CregoBaTennHo,

h(A) 4+ h(i) 2 h(AU ) =h(AUTU0) > R(AUO0) = h(A) + h(0). n

Tak Kak MBI pejnmoNaraeM, 9To Bce TOUKN ¢ € {1,...,n} cylecTBenHkbe,
T. e. s JI060r 0 i Hal AETCs moqMHOKecTBO A Takoe, ito A ¢ ' m { AU} € T,
TO U3 JeMMBI BHITEKaeT

CHEACTBUE. /Jas wwoboi B/l-coeepuennoi CPC |S;| > |So| das 6cex i =

CregcTBHe O3HaTaeT, KaK MBI M TPEIYIPEXK AaIN B Hadae CTaThH, ITO [
cosepiterabix CPC «pazmepy mpoeknuu He MOXKeT OBITH MEHBIIE «pa3Mepay
cekperta. [lootomy B/I-coBepmennas CPC nassiBaeTcs njgeanbuoi, ecan |S;| =
= |So| mast Bcex i =1,...,n.

3AMEYAHNE. HepasenctBo |S;| > |So| cupaBemanBo m st coBeplieH-
Hbrx BeposiTHOCTHEIX CPC, mockorbKy nx MaTpniusl 3a1aoT b /[-coBepiiennbe

CPC.

EcTecTBenHEI BOTPOC COCTONT B TOM, JAf KaKUX CTPYKTYp goctyma [
CYIIECTBYIOT peaqn3yioline ux ujaeaibHble (BepOSTHOCTHBIE HIH KOMONHATOP-
ubie) CPC. Kak yxke oTMedasoch BO BBeleHHN, HAUAY YN HA CETOMHAIIHIH
JTeHb OTBET WCHOJB3YeT CJOBO «MaTpou . HamoMHUM ompejgenenne MaTpON-
JIOB T HEKOTOPKIE X OCHOBHEIE CBOMCTBa (cM. [6]).

MaTpon oM HaszbIBaeTCs KOHedHOe MHOXKecTBO X W ceMencTBo [ ero mof-
MHOKECTB, Ha3bIBaeMBIX HE3aBHCAMBIME (OCTaJbHEIE MHOYKECTBA HAa3BIBAIOTCS
3aBHCHMBIMH), €CJIN BHITOJHEHBI CJeIyIOIIne CBONCTBA:

oel;
EcmmAeluBCA, toBel;
Ecim A,Belnl|Al=|Bl+1,
To cymectByeT a € A\B Takoe, utoa U B € I. (5.3)

I[TPUMEP 4. MuoxecTBo X — 3TO MHOXECTBO BEKTOPOB B HEKOTOPOM
JUHEIHOM BEKTOPHOM TPOCTPAHCTBE, a HE3aBHCHMBIE MOJIMHOXKECTBA — 3TO
JUHENHO He3aBHCHMBIE MOIMHOXKECTBA BEKTOPOB.

Co6CcTBEHHO € DTOTO MpHMepa W Hadvajach TEOPHS MAaTPOWOB, BHadaje
KaK MOMBITKA [aTh aKCHOMAaTHYeCKOe OTpejiejeHle JHHENHOW HE3aBHCUMOCTH
BEKTOPOB Uepe3 «BHYTPEHHHE CBOHCTBAY, T. €. He alleMINpys K HOHATHIO BEK-
Topa. K c9acThio, monsITKa He yjgajgach, TakK KakK HAILINCh MAaTpPOWIHI, He
npeACcTaBNMble KaK JHHEHHBE (T. €. KaK CHCTEeMBI BEKTOPOB), a CaMa Teopus
MaTPONOB Pa3pociach JaJeKo 3a MpeIelbl IMHeHHON aare6pen (cM. [6]).
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[TpuMEP 5 (MATPOU BAMOCA). Pacemorpnm muaoxectBo X = {1, 2,
3,4,5,6,7, 8} uw nonokum a = {1,2}, b = {3.4}, ¢ = {5,6} u d = {7,8}.
MaTtpon Bamoca onpejensieTcss Kak MaTpOH,I, B KOTOPOM MHOXKecTBa a U c,
aUd, bUc, bUd, cUd, a Tak:Ke Bce MOJIMHOXKECTBA U3 MATH WJAH GoJee
DIEMEHTOB ABAAIOTCSA 3aBUCAMBIME. M3BeCTHO, ITO DTOT MaTPOH,T He ABIASETCS
JUHEHTHBIM.

MaTtpoun TakKe MOXKHO ONpPEJeJNTh Yepe3 TaK Ha3biBAeMYyl0 PAHTOBYIO
¢ynkunio r(A) maTpona, onperensieMyio Kak MaKCHMalbHas MOIIHOCThH He-
3aBucuMoro nogmuokectBa B C A. O4eBH/HO, 9TO HE3aBUCHMBIE MHOXKECTBA
(n Tombko oHM) 3agatoTcs yeaoueM r(A) = |Al. Panrosas ¢gynkuns MaTpon-
na obramaeT CBONCTBAME

Ecmmr(AUb) =r(AUc)=r(A), Tor(AUubUc)=r(A). (6.3)

O6paTtHo, mycTh HeKoTOpas (pynkuns r(A) obaamaet cBoncTBamu (6). Ha-
30BeM He3aBHCHMBIMI Te MHOXKecTBa A, mis koTopwix r(A) = |A]. Torma otn
MHOXKECTBA 3a/Jal0T MATPOU, a PYHKIIUS r ABISETCA ero paHTOBON (PYHKIIH-
eil. Bo3aMOXKHO Tak:Ke ONpeeqnTh MATPOU] depe3 MUHNMAaJbHEIE 3aBHCHMEbIE
MHOXKeCTBa, Ha3kIBaeMble NHKAaMu. MaTpou 1 Ha3sIBaeTCA CBA3HEIM, €CIN I
JIOOBIX [MBYX €ro TO4eK CYIIeCTBYeT COMep KA HX UK.

Teneps MBI MOKeM CPOPMYIHPOBATH OCHOBHON Pe3y.abTaT.

TeoPEMA ([3]). /Juas awoboii B/l-coseepuiennoii udearvnoi CPC, peau-
ayouet cmpyxmypy docmyna I, ne3asucumble MHONCECMEA, ONPEJEAREMBLE
yeaosuen logs, ||Vall = |Al, 3adarom ceasmvrii mampoud na muosxcecmee
{0,1,...,n}. Bece yuxavt amozo mampouda, codeprucawjue mouxy 0, umeom
6ud 0U A, 2de A €1 ;.

I'1aBHEBIM B MOKa3aTeabCTBE TEOPEMEI SABAAETCSA «MPOBEPKay IMEJOTMCIEH-
moctu yukuun h(A). B camom gene, h(-) odeBngHO 0672 1aeT OCTAABHBIMA
cBoricTBamn (6) m, ceOBaTENbHO, MPH YCIOBHH METOYHCIEHHOCTH SBASETCS
paHTOBOll (PyHKIHWeH U 3a1aéT mMaTpouma. /lokazaTeibcTBO 5TON TeOpeMbl U
HECKOJBKO HoJiee OBIINX YTBEPKICHNH MOXKHO HauTH B [7].

OTMeTnM, 9TO U3 BTOPOH YaCTH yTBEPXK/IeHUS TeOPeMBI CJeyeT, 9TO pa3-
HbiM ugeaabibiM CPC, peanusyiomnm fanuyio cTpyKTypy Jgoctyna ', Bcerma
COOTBETCTBYEeT OMWH W TOT K€ MAaTPOUM, MOCKOALKY MAaTpOW]J ONHO3HAYHO
onpejienseTcs BCeMH NHUKJaMU, TPOXOAANINMHA depe3 (PUKCHPOBAHHYIO TOYKY
(cm. [6]). Tem cambIM, Ka:KJOW HJealbHO peaim3yeMoll CTPYKType AOCTyTa
COOTBETCTBYET OJTHO3BHAYHO ONPEIeJEHHBIN MaTPOU .
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B cBs3n ¢ TeopeMoll BO3HHKaeT HECKOABKO €CTECTBEHHBIX BOTpocoB. [Ipe-
XK e Bcero, He nopoxjgatoT au ugeanbibie CPC Bce maTpouaw? Her, nampn-
Mep, mMaTpons Bamoca me MoxeT GBITH TOAYYeH KaK MaTpOW] HIealbHON
CPC [8]. C apyroil cTOpOHBI, JWHEHHbBIE MATPOU/ALI €CTh HH 4TO MHOE KakK
paccMOTpeHHBIE B 1. 3 uieaibHble onHoMephbie JnHeiiibie CPC. B cBsizu ¢
BTHM BO3HHKaeT BOTMPOC O CYIIECTBOBAHNN CTPYKTYpH goctymna [, koTopyio
HEBO3MOYKHO peafu30BaTh B BHjJe HjeadbHOU opHOoMepHOU auuaennoin CPC,
HO MOXKHO B BHJe npeanbnon muoromepnon amnennon CPC. HeraBmo Takon
npuMep 6bLI TOCTpoeH [9], W, 3HAYHT, MBI MOYKEM TOBOPHTH O MHOTOMEPHBIX
JUHEHHBIX MaTPOUaX KaK KJaacce MaTpouaoB 6ogtee obilieM, 9eM JHHEHHEIE.

Urak, ngeasbarix CPC Goabliie, 4eM JHHEHHKIX MaTpPOHIOB, HO MeHbIIIe,
YeM BCEX MATPOHA0B. YTOUHHTH, «HACKOJBLKO GOJBIINEy, TPeACTaBAAeTCA 10~
BOJBHO CJOXKHOW 3aqadeil. B wacTHOCTH, CyIllecTBYeT Jin HealbHO peann3ye-
Maf CTPYKTypa gocTymna [', KoTopyio HeBO3MOXKHO peaqn30BaTh KaK HAealhb-
HyI0 JuHeliHyo MHOTOMepHyto CPC?
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