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H. H. Heneiiona

O HEKOTOPbIX BO3MO2KHOCTAX JIOKAJIbBHBIX
BBIYMCJICHU B Teopum CUucreM n Oaszax JAaHHDBIX

AnHoTAnust. IlpuMeHuTenpHO K 3amadaM CyIEPKOMIIBIOTHHTA U CBEPXOOIBIIIIX
6a3 TaHHBIX PaCCMATPHUBAETCs abCTPaKTHAsl TONOJIOIMYECKas KOHIIEIIIHS JIO-
KaJIbHBIX CHCTEM W IPSIMOTOYHON OPraHU3aIly BBIMUCICHUAN IPU JEKOMIIO3UIINN
JIoKaJIbHBIX cucreM. OHa MJUIIOCTPUPYETCS Ha IIPUMepPaxX U yCTAHABJINBAKOTCS
6a30BbI€ PE3YIbTATHL. YCTAHABINBACTCS TECHAS B3ANMOCBA3b aOCTPAKTHOIO IIOHSI-
THs1 JIOKAJIBHOCTU C KOHKPETHBIM IIOHSITHEM POOACTHOCTH U 320/HO IPUHIUIIAAIIb-
Hble UX oTyIHumsa. Pabora nmpeanosaraercss IepBoit B CEPUE PabOT, IOCBAMIEHHBIX
METOJIaM OpraHU3alliy BbIYUCJIEHUH HaJl JIOKAJIbHBIMUA CHCTEMAaMMU.

K/L?Oltee'ble cnoea U ¢pa3'bl.' JIOKaJIbHOCTb, pacc/ioeHune Bbl‘-II/ICﬂeHVIﬁ, CTE€HA NaMATH, pO6aCT—
HOCTb.

1. MpakTnyeckue n cogep>katesibHbie MOTUBUPOBKU

Dta paboTa IJIAHUPYETCsS KaK IepBasi B CEPUH CTATel, MOCBAIEHHBIX
BBIUUCJICHUSIM 0€3 TTPOMEKYTOIHON TTAMSITH B IIPOIECCaX, KOTOPbhIE IO
JAI0TCS HEKOTOPOMY BapHUAHTY JIOKAJM3AIUN 3aBUCUMOCTEN U BIIMSTHUS
KaKJIOT0 JEeUCTBUSA U IIO3TOMY MOI'YT CTPYKTYPUPOBATHCH Ha MEHBIIHIE
y3JIbI, TPEOYIOIue OrPAHNYEHHBIX PECYPCOB U, BO3MOYKHO, BBIUUC/ISIEMbIE
pacipeieniéaso. B orimane oT Apyrux paboT, 37eCh €IMHBIM AIapaToOM
OGepyTcs u pa3bueHre apryMeHTOB Ha 10100/1acTh, B TOM YHCJe Iepe-
KPBIBAIOIINECs], U pa30ueHre JAHHBIX Ha YACTUYHBIE C IIOCJIELYFOITIM
COeIMHEHNEM Pe3y/IbTaTOB, M KOMOWHAIUsI ITUX «TOPU30HTAJIBHOIO» U
«BEPTUKAJBHOIO» Pa3OMeHuit.

Ecin BEIYIHCTATH ¢ TIOMOIIBIO CBETA, TO JII00asT MOMBITKA «OCTAHOBUTH
MT'HOBEHUE» W BPEMEHHO 3allOMHUTH ITPOMEXKYTOUHBIE PEe3YIbTaThl ITPUBO-
JIUT K YMEHBIIIEHUIO Ha IMOPSJIKU CKOPOCTU BBIYUCJIEHUN U YBEJTUIEHUIO
BBIJIEJIEHUS] SHEPTUN.

IIpoekT nposoauTcst npu dunancosoit nogmepkke PAH, npoekrt 4611 «CBepXBBICOKO-
MPOU3BOAUTENbHbIE 6a3bl TaHHBIX».
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B anasoroBeix BhrumciieHnsix Ha 0ase asiekrpudaectsa M. B. Pour-
El [1] nokaszasia HEBO3MOXKHOCTH JIEMEHTa «3aJiepKKay. Ha mpakTuke
9TOT JIEMEHT PEANIYETCs HPUOIMIUTEIHHBIMA CXEMAMU, 3aBUCSIITIMU
OT KOHKpPeTHO# 3amaqn. Takum 06pa3oM, u 37eCh PE3y/IbTAT BBHIUUCICHUN
MIPSIMO OTIPABJISIETCsT HA CJIEYIOIIEe BBIYUCIUTEIHFHOE YCTPOMCTBO.

«YCJIOBHBII 9JIEMEHT», ITPOILYCKAOIINII CUIHAJI B OJIHOM JIHOO B JIpY-
OM HAIIPABJIEHHU B 3aBHCHMOCTHU OT €0 CBOMCTB, BO3MOXKEH, HO B JIaH-
HBIX yCJIOBHUSX HA BTOPOM BBIXOJE BCE PABHO OyIEeT CHUTHAJ, U CKOpee
TaKO# 9JIEMEHT HYKHO HAa3BaTh «Pa3Je/UTeIeMy, OTIIPABJISIONIUM PAa3HbIE
KOMIIOHEHTBI CUTHAJIA B ITPEOOPA30BAHHOM BHJIE IO JIBYM BbIXomaM. Tax
JIEMCTBYIOT, B YACTHOCTH, IPUMEHSIEMbIe B HBIHEITHUX HUCCIETOBAHUIX
peBepcuBHBIX Bbranciaennii refitel Todbdon, Definmana u Ppagkuna [2].
IToMuMO 110JIE3HOTIO pe3yJIbTaTa BO3HUKAET KOMIIEHCATOPHBIN, JIAIOIUil
BO3MOYXKHOCTh BEPHYTH BBIYUCJIEHUsI K UCXOJIHOMY COCTOAHUIO. TaK 4To U
YCJIOBHBIX OIEPATOPOB B TPAJMUIIMOHHOM CMBICJIE TOYXKE HET.

B xoge ucciieioBanust TaHHOM 331891, BO3HUKIIEH B PE3y/IbTaTe I10-
HCKa HOBOI 3JIeMeHTHO 0a3bl ¥ HOBBIX IPHHITUIIOB PAOOTHI JIJIsi KOMIIBIO-
TEePOB, MMOSBUJIOCH TOHNMAHNE €€ B3ANMOCBS3U TAKXKE C TEMATUKON Pac-
IpeJIe/IEHHBIX BhIUUCIeHnil Ha i cepxbonbimnmu G6azamu ganabix (CBBI)
U TEOPUU CUCTEM.

AmasioroBble u ONTHYECKUE JIEMEHTHI 00JIa/IAI0T eIIE OJJHUM BaYKHBIM
cBoiicroM. KoppekTHocThb (1 Jlaxe (DyHKIIMOHUPOBAHNUE) MraPAHTUPYETCS
JIVIIIb B OPPAHUYEHHOM JIMAIIa30HE M3MEHEHUs apI'yMeHTa U Pe3y/IbTaTa.
I'py6o roBops, curraa gomxken ObITh oT —1 m0 1. Ecim ucnonb3yioTes
9JIEMEHTBI JIPYTOil IPUPOBL (B YACTHOCTH, €CJIM JIEMEHTAMU CUUTAIOTCS
y3JIbL ceTU pacipenenéunnbix Borauciaennit nan CBBJI), To orpanuyenue
BO3HUKAET 110 BEJIMYUHE MOJIEJIUPYEMON 00JIaCTH. JTO CBOMCTBO OI'PAHU-
YEHHOCTH MOKET OBITh HCIIOJIb30BAHO B IOJIOXKUTEJIHHOM CMBICJIE IJIst
obecrieyeHnsT HAJEKHOCTU U HE30MACHOCTH PACIIPEIEIEHHBIX BBITUCICHMIA.
Kazxipiit y3es1 3HaeT OrpaHuIeHHYO 00JIaCTh, & MECTO OrPAHUYEHUIl 110
JMAIA30Hy 3aHUMAIOT OTPAHUYIEHHUs 110 CJI010 0OpabaTbiBaemMoil nHdopma-
nuu. Takmm oOpa3oM, Jazke B CBOel 0bracT HeOE30IIACHBIN y3€JI He MOYKET
BOCCTaHOBUTH MH(MOPMAINIO 00 UCXOMHBIX 00pabaThIBAEMbIX JAHHBIX B
CBB/I.

ITockouIbKY «3aIMKINBAHAE» CUT'HAJIA B CBETOBBIX BBIYHUCICHUAX JIAET
CJIOXKHO OIUCHIBAEMbBIE PE3YJIBTATHI M TAKKE 3aME[JISeT BBIIUCICHUS N3-32
HeOOXOMMOCTH BPEMEHU Ha BBIXOJ] CUCTEMBI B PABHOBECHBIN PEXKUM, U
aHasiorndnble 3GQEKThl UMEIOTCA B JIPYIUX AHAJIOTOBBIX CJIydasX (HaIpy-
Mep, aHAJIOTOBBIE JIEMEHTHI, IPe0dPa3yIOIne IBYMEPHBIE U TPEXMEDHBIE
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BEKTOpHbIE 110J151), a B ciydae CBBJI npuBoauT K HenpueMmjieMbiM 3aTpa-
TaM BPEMEHU U PEeCypPCOB, OTPAHUYINMCS 37IECh CJIy9IaeM, KOria OOpaTHbIe
CBSI3U OTCYTCTBYIOT. UncCa0 00pabaThIBAIOMMX IJIEMEHTOB Ha KayKIOM
IIyTH BBIYUCJICHUI TP PeaM3alliU JIOKAJIBHOW YaCTH ONEPAIUH JIOJIZKHO
OBITH 3apaHee OIPAHUYEHO KOHCTAHTOM.

3ajia4a JIaHHOHN CTAThU: CTPOrO OIUCATH YCJIOBHS, IPH KOTOPBIX HEKO-
TOpasi OIpeeJIEHHAs CTPYKTYPa BBIYUC/IEHUIl I03BOJISIET OPraHN30BaTh
[PSMOTOYHBIE PACCJIOEHHBIE BbIUUC/eHns. [IpenMyIecTBo JaHHONl CTPYK-
TYPBI B TOM, YTO OHA IIPUMEHUMA JIJI HECKOJIbKAX THUIIOB BBIYUCJIEHUIA,
B YACTHOCTH, JJIsl IU(DPOBBIX BBHIYUCCHUI THUIIA CJIOXKEHUSI, JIJIsT aHAJIO-
TOBBIX BBIYUCJIEHHI C BaApbUPYEMON TOYHOCTBIO, JJIsI PACIPEIETIEHHBIX
PACCIOEHHBIX BbIYnCeHnit. TeM cambIM IIOKa3aHO, YTO IPSIMOTOYHBIE PaC-
CJIOEHHBIE BBIYUCJIEHUsI MOT'YT JIOCTATOYHO IIHPOKO IPUMEHSAThCS B H6a3ax
JIAHHBIX U B allllapaType MHMOPMAIMOHHBIX CHCTEM.

2. Bba3sosbie noHsaATUA

OIPEAEJIEHUE 1. I100 npAmomowHbMU SbUCAEHUAMU TOHUMAIOM-
CA BOIMUCAEHUSA, OP2AHU30BAHHDBIE 6 CEMb, 00Aa0a0UWUE CACOYOULUMU
ceoticmeamu:

(1) Pesyavmamos kaotcdozo 06pabomyuka HENnocpedcmeento Hanpaadi-
10MCA 8 CACOYIOWUE PA3PAbOTNHUKY.

(2) Hauna xasrcdozo nymu (wucao 06pabamoui8aIouuT IAeMenmos) 6 cemu
02PaHUMERA CEEPTY Hekomopol Koncmanmot K.

IIpamomounvie vMUCACHUA PACCAOERHDIE, ECAL OHU TOCTPOEHDL NO CALDY-
rowel cmpykmype: 6ravaie unPGopmayua pa3dbusaemcs 1a noocmpykmy-
oLy 3amem 06pabamvLeaULUE IAEMEHMBL PABOMAIOM. ¢ NOOCTPYKMYPAMU;
68 KOHUE PE3YALTNAM COOUPAEMCA U3 NOJCMPYKMYP.

[Ipu 5TUX yCAOBUSAX BBIYUCIUTEIBHOE YCTPONCTBO MOYXKET OBITH (hOp-
MaJIM30BAHO KaK CETh, B BEPIINHAX KOTOPOH CTOAT MPeodpa3oBaTE N
undOpMaluy, a AyraM IPUIKCAaHbl CATHAJILI. BXomamMu ycTpoicTBa, ABJIs-
I0TCsl Ha4yaJIbHbIe BEPIIUHBI CETU. BBIXOJaMU — KOHEYHBIE.

[ToHsiTHE IPSIMOTOYHBIX BBIYNUCIEHUN KazKeTCsl UCKJIIOUYUTEILHO CJla-
OBbIM, HAMHOTO cJjiabee Jlayke KOHEYHBIX aBTOMATOB. Bo3HuKaeT BOmpoc o
NPUHITUIAAIBHBIX BO3MOMXKHOCTSIX UX MPUMEHEHUIA.

O6utacThb MPUMEHEHN NX OKa3aJiach IIKPE, YeM BUJIEI0CH IIePBOHA-
JaJIbHO, U 9TO 000CHOBBIBaeTcs Aajee. OHa TECHO CBSI3aHA C IMOHATHEM
JIOKAJTbHOCTH CHCTEMBI: KOT/Ia PE3Y/IbTAT B KAXKJON TOYKE 3aBUCHUT JIUIIb
OT €€ OrpaHMYEHHOI'O OKPY2KEHUS.
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[TosToMy Hala mepBas 3amada: NOCMPOUMb CMPOYI0 MATMEMATMUYE-
CKYI0 MOOEAD AOKAABHOCTU NPe0bPa308atull UHPOPMAUUU, HE CEAZGHHYIO
¢ KOHKDPEMHBIM NPEOCTNABAECHUEM OAHHOIT (KAK YUCAQ AUOO ABMOMAMbL),
U C KOHKPEMHDIMY 02PAHUMEHUAMY HG TAPAKMED BLIUUCAUTNEALHBLT INE-
MEHMOB U CULHANOB.

WNucTpymenTOM J1JIsl ONUCAHUS STOM MOJIENIN BHIOPAHA TOIOJIOTHS.

ONPEJEJIEHUE 2. ITycmov 3adanv xaycdopdhosvs monoaozuveckue
nPOCMPAHCMEa apeymenmos dannuxr A, anauernuti dannux V, apeymen-
mos peayavmama B u anavenud pesyavmama YW. Brodnwim cuenaniom
asaaemesa pynryus A — V, ewxodnvm — B — W.

Kaace donycmumolx 6xo0Msr GyHKUUT HA3668GEMCA MUNOM AP2YMEH-
Mo6 U 0603HauaeMCA A, 8LTOOHBIL — MUNOM PE3YABMAMOS U 0003HA A~
emca W.

Heticmeue (npeobpazosamens ungopmayuu) — onepamop uz A ¢ W

F:A—->W.

HemnpepsiBHOCTD MiIN IJ18IKOCTH APryMEHTOB U PE3YJIBTATOB B OOIIEM
cydae He IIPE/IIT0JIAraeTCs, TOCKOJIbKY BO3MOXKHBI IIOPOTOBBIE, (DPAKTAID-
HBbIE JTUOO JUCKPETHBIE (DYHKITIH.

Cpeau OKpecTHOCTEl HaIUX IIPOCTPAHCTB BbIJIEJISETCS TOIKJIACC
OorpaHnYeHHbIX Lg, 3aMKHYTBHIIl BHU3 110 BJIOXKEHHUIO W TAKO, ITO Y JItO-
00lf TOYKM €CTh OrpaHUYEHHAasi OKPECTHOCTb. 3/1eCh HUYKHUI UHJIEKC —
oboznauenue npocrpancTBa. OrpaHUYeHHBIM HA3bIBAETCS IIOJMHOXKECTBO
OIrpPaHUYEHHON OKPECTHOCTH.

IIPUMEP 1. Paccmompum HeCKoAbKO NPUMEPOS 3a0GHUA 02PAHUYEH-
HOLT oKpecmmuocmet.

(1) Hupoxro ucnosvdyemoe 8 meopuy, Cucmem NOHAMUE PaGHOMEPHOT
02PANUMEHHOCTNU KA Mempudeckom npocmpancmee X dopmasudyemca
y nac xaaccom Lx (dg) oxpecmmocmeti duamempa ne boaee dy.

(2) IHodmmoorcecmsa duckpemnozo npocmparcmes D 6e3 mepvi ¢ wucaom
2NEMEHMO8 HE Boaee T 0OPA3YIOM KAGCC 02DAHUERHBLT OKPeCmHOCcmed
ED (no)

(3) Bce oxpecmmocmu mMempudeckozo npocmparcmes MOHCHO CHUMAMY
oeparusennomu. Tozda ozparuventvim 6ydem a1060e NodMHOAHCECTNEO
KoHeuno20 duamempa (cmandapmmuoe nowamue 02paHUMERHOCTU, 8
anaauze).

(4) Bce xoneunvie nodmmoscecmsa JuCkpeEmMH020 NPOCMPaHCMEa MOHCHO
cuuUmMamos oegparuvertomy. Ipaxmuyecku amo Gopmasudyem nons-
mue Koneunot un@opmayuy OAL aA20PUMMOG.
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Caenyroree mousgTre (HGOPMAJIM3YET OMEPATOPHI, PA3IUYIUs 3HATE-
HUl KOTOPBIX HA HEKOTOPOM IOJMHOXKECTBE HE MOTYT OBITH C TapaHTuei
KOMIIEHCHPOBAHbI 3HAUEHUSMHI apIyMeHTa Ha BCEM IIPOCTPAHCTBE.

OIPEAEJIEHUE 3. Bausanue deticmeus § Ha nodmmoscecmee npo-
cmparcmea apeymermos X C A ecmb MHOICECMBO GCET APLYMEHMOS,
ONA KOMOPHIT 3HAUEHUE DETICMBUA MOHCEM OMAULAMBCA ONA BTOOHLT
cuenanos, cosnadarouur exe X :

1)  I(X)= U {2 | §(f1)(2) # 3(f2)(2)}
fi,fe: {z|f1(x)#f2(x)}CX
Jleticmeue MOHOMOHHO, €CAl

(2) X CY—I(X) CI(Y)

TIPUMEP 2. Boavwuncmeo ucnosb3yemois 1a npaxmuke detiemeud
MOHOMOHHO 6 HAUEM CMBICAC: UBMEHEHUE BLOOHBLL OGHHBLL HG MEHDULEM
MHOHCECTNBE HE MOHCEM NOBAEUD USMEHEHUS BBILOOHBLL HA OONDUEM.
Ipusedém npumep Hemonomonnozo Jetcmeus.

Iycmoy umeemesn 6oavwas Komnvromepras 6a3a daHHLLT 10puUIue-
CKU 3HAYUMDLT DOKYMERMO8, 0684 IKIEMNAAPA KOMOPOU TPAHAMCA 68 08YL
HEZABUCUMDBLL PAGHONPAGHBIT TPparusuwar. Bosnukaio nodospenue o nop-
we amux 6a3 6 pe3yavLmame 3A0Yynompeosenul Aub0 TAKEPCKUT amak.
IIpoepamma NPosePKU UEAOCTNHOCTU CPAGHUBLEM NONAPHO COOMEBEMCMEY-
owue Jokymenmol u3 obeux 6a3, U 8 CAYHAE, ECAU PACTOHCOEHUT HATO-
dumes docmamowHo Maso, 8v0GEM UL CNUCOK 0asi PYwHOU o0bpabomru,
UCTOAHUMEAAMU, UMENULUMY TOAHOMOYUA HA BOCCMAHOBAEHUE JOKYMEH-
mos u docmyn k ux ucrodnuxam. Ecau orce pacroorcdenuti mrozo, ona
evidaém coobuserue, 4mo 6a3vl UCTLOPHEHDL, U PEKOMEHIAUUIO NPEKPAMUMD
UMU NOABI0BAMBCA DO 3a8EPULEHUA NPOULIYPDL NOAHOT NePELEHEPAUUL.
3decv boavwue pazaunus NPUBOIAM K 00UHAKOBHIM PE3YALMAMAM,
MEHDUIUE K PASAUNHBIM.

pyeum npumepom asasemca 0exoduposanue nospescoénnot um-
popmayuL NPU NOMOULY HATIEHHBIT 0UWUOOK 8 KOHMPOAOHUT PYHKUUAL.
Ecau owubor mano, ucnpasienue owubox 603MONCHO, ECAU HCE UL MHO20,
YACMO NPUTOOUMCA KOHCMAMUPOBAMb, 4MO Patii UCNOPUEH.

OMNPEIEJIEHUE 4. /leticmeue Ha3b6aemcs AOKANOHUM, €CAU 04
Kaotcdozo apeymenma r watidémen ez2o oxpecmmocms D(x) (obaacmv
306UCUMOCTU), TMAKAA, UNO €CAU 06G 6TOONVT cuznaia f1, fo pasauna-
1omea avwo ma D(x), mo evirodnvie cueHanbl CO8NAAIOM 6HE 02PAHUNEH-
noeo muooiceemea J(x, f1, f2), exaouarowezo x.
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Jeticmeue paghomepro aokaavho, ecau ewbop D(x) u J(z, f1, f2)
Mo2ym 6vmy cleaarvs He 3asucswumu om f1, fa.

Takum 06pa3oM, 3HAUEHNUS BXOJHOTO CUTHAJIA B HEKOTOPOI TOYKE MO-
I'YT BJIMATH JIAIIH HA OIPAHUYIEHHOE TIOJMHOXKECTBO BBIXOJIHOTO CUT'HAJIA.
DopMyIUPOBKA «MOXKET OBITH CEIaHO» 0A3MPyeTcs: HAa CBOUCTBE, 9TO JIIO-
60e HaIMHOYKECTBO MHOXKECTBA 3aBUCUMOCTH CaMO SIBJISIETCS MHOXKECTBOM
3aBUCUMOCTH.

JIEMMA 1. /leticmeue paghomepHo A0KANDHO MO020a U MOALKO MO-
2da, k0200 0as KaHCAOT MOUKU CYWECTMBYEM OKPECTNHOCTIL, HA KOMOPOU
sAUAHUE DETUCMBUA 02PAHUYEHO.

JIOKA3ATEJ/ILCTBO. Eciu O — OKpeCcTHOCTb TOYKH &, TaKasl, ITO
Z(O) orpanuveno, To eé MOKHO npuHATH 3a D u3 oupexenenus 4, a Z(0)
3a J(z, f1, f2) anst mobsix f1, fa.

Ecmu J(x, f1, f2) ve 3aBucut or fi, fo, o Z(D) C J(z, f1, f2). O

st TUCKPETHBIX MPOCTPAHCTB U MOHOTOHHBIX JEfCTBHUI 3TOT KpU-
Tepuil CBOAUTCS K OIPAHUYEHHOCTH BJIUSIHUSI JIFOOOrO OJHOTOYEYHOI'O
MHOXKECTBA.

Teneps paccMOTPHUM Cirydail HEPABHOMEDPHOU JIOKAJILHOCTH U BBIBEJEM
JOCTATOYHBII KPUTEPUIl JJIT BO3MOXKHOCTH IIOCTPOEHUS] €JIMHOI0 MHOKE-
CTBa 3aBUCUMOCTH.

Hanomumnm, 4To no jg060My HAIPpABIEHHOMY MHOXKECTBY MOXKHO OIIpe-
JIeJINTD MOHATHE TIpefienia. 1IoCKobKy MHOYKECTBO OKPECTHOCTEN SIBJISETCS
HaIlpaBJIEHHBIM, TO MOXKHO 33/1aTh IIPEJIeJI MHOXKECTB Pa3JIndusl 110 OKPECT-
HOCTSAM TOYKU T:

(3) M Z(0).
z€0)
ONPEAENEHUE 5. IIpedea (3) nasvicaemcs sausmnuem T, 0603na4a-
emes IN (x). Mnootcecmeo
4) {y|vO(ye 0=
Elfl,fg(Vz(fl(z) 7é fQ(Z)&fl(x) = fQ(ZL') — z € O)&
() # (f2)(@)))}

HA3LIBAEMCA 3A8UCUMOCTIVBIO T U 0603Haqaemcs D(x). 3decv O — nepe-
MEHHAA NO oxpecmuocmam, f1, fo — no erodnvim danmnvim. 3asucumocmo
mnooicecmea D(X) — obsedunenue 3a6ucumocmets €20 dAemMeHmos.
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ComepKaTeIbHO 9TO OIPEJIE/ICHNEe O3HAYAET: T 3aBUCUAT OT TAKUX Y,
9TO U3MEHEHHE BXOIHBIX JIAHHBIX Ha § MOXKET CKa3aThbCdA Ha pe3yJbTaTe B
T, CKOJIb ObI OTPaHUYEHHON HU OBbLIa 00JIaCTh 3TOTO M3MEHEHNUS.

DopMaJIbHO 3aBUCUMOCTb U BJIUSTHUAE OIIPeJIeJIeHbl U JIJIT HEMOHO-
TOHHBIX JIEHCTBUIl, HO UX OIIpejesleHNue CTAHOBUTCH JIJIsI HEMOHOTOHHBIX
JefCcTBUI HEeyCTONYUBBIM OTHOCUTEJILHO 3aJlaHusd TOIIOJIOTUMU U Ha CaMOM
Jiesie TepecTaéT OBITH MPEJIEIOM, ITOCKOIBKY OOJIBINNE OKPECTHOCTH C Ma-
JIBIM BJIASIHEEM MOT'YT AHHYJIUPOBATH BJIMAHUE MAJIbIX OKPECTHOCTEH (3TOT
CJlydail WUIOCTPUPYIOT JBe UCIIOPYeHHbIe 6a3bl JAHHBIX U3 IIpuMepa 2).

JIEMMA 2. Fcau deticmeue MOHOMOKHO, MO MHOMCECTNEA 3GEUCU-
MOCTNU U BAUAHUA HE 3ABUCAM OM KOHKPEMHO020 6b00Pa OMKEPLIMHLT
MHOIHCECTNE, NOPOAHCOAOWUT MON0A02UI0 Ha npocmparcmeax A, B.

JIOKA3ATEJIBCTBO. JlocTaTovHO 3aMEeTUTDh, UTO, €CJIU TOIOJOTHUN
9KBUBAJIEHTHBI, TO JJI KaXKJI0f OKPECTHOCTH TOYKHU B OJHON U3 HUX
MMeeTCsT BIIOYKEHHAas B Heé OKPECTHOCTD B JIPYTOIi. O

IIo sT0it mpuynHe B ajbHEHIIIEM MBI OTPAHTIUBAEMCST PACCMOTPEHUEM
MOHOTOHHBIX JICUCTBUMA.

TIPUMEP 3. Paccmompum npumepv, AOKGNOHHL U HEAOKAGALHOIX Jetl-
cmeutl.

(1) Hycmov 8xo0HbMYU QAHHDIMY ABAFIOMCA HENPEPBLEHDIE BEKMOPHDLE
NOAA 8 MHOZOMEPHOM €8KAUIOBOM NPOCMPAHCMEE AUOO HA €20 N0J00-
aacmu. Toeda onepamop

(5) B(0)(7) = / / a(§)di
S(r(Z),)

ABAAECMCSA AOKAALHBIM deticmeuem. 3decv S(a,T) — wap paduyca
a ¢ yenmpom Z, r(Z) — nenpepuienvili 02parusertvili ONepamop u3
dasoeozo npocmparncmea 6 RY. Bausnuem mHodtcecmea a6asemcs
obsedurerue wapos S(r(T),T) das scex ezo mouek. 3a8ucumocmoio
mouku ssasemes wap S(r(L),T).

(2) Jas deticmeumesvonux wucen, npedcmasieniois 6 mpaduuontot
no3UYUOHHOT cucmeme, Jeliceue CAONHCEHUA HEAOKAAbHO. Bausnuem
n-20 3HAKA AGAREMCA Oeckonewnuili ceemenm [n, +00). Feo sasucumo-
CMBIO ABAAETNCHA NPAMOE NPouseedenue 06YLT BECKOHE T CE2MEHTNOB
[n, —00) X [n, —c0).
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(3) IIpu npedcmasieHut YUuCea 8 Cucmeme ¢ NEPEKPLIMUEM <«MPU NO-
AOBUHKUY 0eliCMBUE CAOHCEHUS CTNAHOBUMCA NOKANOHBLM, ECAU 02DA-
HUMEHHDMU CHUMAIOMCESA OKPECTNIHOCTIU, 8KA0%AI0ULUE OGHHbIT 3HAK,
dea npedwecmeyrowur u 0dun caedyrowud [3], yeuaerue u obobuerue
amozo pesysvmama ¢ [4].

(4) Ecau aokanrvrvimu cuumambs 4100bie KOHEUHbLE CE2MEHMbL PA3PAI0S
0eTLCmMBUMEABHO20 HUCAG, MO 8 A1000T cucmeme ¢ NePeKPumuem 110004
BOUUCAUMAA PYHKUUSA JeTCTNEUMENLHBIT Huces A0KaAbHA [3].

(5) s namypasvhulx wucea caodcerue neaokanvro. Ho ecau ssodumcs
He menee 08yx donoanumenvhu yudp 6 kasrcdom paspsde (Kouypos
u demudos (UIIC) [5], ycuaenue pesysvmama [6]), ono cmarosum-
ca nokaavhom. Kaorcdas yugpa sasucum om deyr mexywuxr uudp
CAGRAEMBLT U OM 08YL HENOCPEICTNBEHHO NPEIULECTNEYIOULULT.

(6) eticmeue 80cCMaAHOBACHUA NOAUHOMA N0 KOHEUHOMY OUCKDEMHOMY
MHOHCECTNEY 3HAUEHUT HEAOKAALHO, NOCKOALKY U3MeHeHue 001020
B8L00H020 3HAYEHUA BAUACTN HA 3HAYEHUA NOAUHOMA 8 OKPECTNHOCTIU
210000 MouKku. 30ect MHOHCECTNBOM GAUAHUA KAHCI020 UCTOOHO020
BHAYEHUA ABAAECMNCA BCE NPOCMPAHCMEO KPOME MOYeK 0pY2uL 3HaYe-
HULl, MHONCECTNBO 3ABUCUMOCTU UCTOOHOT MOYKU COCMOUM U3 CaMol
2MOT MOYKU, MHONHCECTNBO 3ABUCUMOCTIU 410001 IpYy20T MOYKU — 6CE
MHOIHCECTNGO UCTOOHBLT OGHHBIL.

(7) Heticmsue nazrootcdenus cpednezo sHaveHus darHoir 6 bade JaHHbLT
HE ABAAELMCA AOKANDHDLM.

B npuBeéHHbIX IpuMepax BUJCH OJUH U3 CIOCOO0B JIOKAJIU3AIINN
HEJIOKAJIbHBIX JIeACTBUN: N3MEHEeHNEe KOHKPETHOI'O IIPeICTABIeHUs JAHHBIX
(cyuait aucen). Jlamee Mbl pACCMOTPHUM JPYTOH CIOCOG, CBA3AHHBIA C
pasbuenmem 06JACTU Ha MOM00IACTH, TAHHBIX Ha, MOJ-TAHHBIE.

3. Nogobnactn, nepenonHeHme, NPIMOTOHHOCTb

PaccmoTpum Teneph B3aMMOCBS3b BBEIEHHONW CHUCTEMBI IMOHATHH C
opraHu3arueil BBIYUC/IeHNi B OOJIBIINX CUCTEMAX U B PACIPE/ I IEHHBIX
CUCTeMaX C HEeHaIEKHBIMU areHTamMu. B KadecTBe MOZIEJIbHBIX 33124 Oy1eM
paccMaTpuBaTh 33/a9M HaXOXKJIEHUA CPEJIHEr0, MHTEPIIOJIAIINN ITOJIMHO-
Ma ¥ MHOroMepHbIi nHTerpas. Hemuoro mopndunupyem neiicrsue (5).
Paccemorpum 3amady BeIYUCTIEHUS MOy HHTETPAa

(6) / [ o).
)

S(r(7),7
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N
P

Puc. 1. Ilepecekalomuecs: mogo0/1acTi ¥ 3aBUCUMOCTHU

Iycrs oTpenbHbIE YCTPOHRCTBA (MM Ar€HTHI IIPU PACIPEICIEHHOM BbI-
YHCJIEHUU) MOTYT [IOCYUTATH MHTEIPAJI C HY?KHOH TOYHOCTBIO JIMIIbL HA
OrpaHWYIEHHON JacTu mHTepecyfoieil Hac obsactu. Torma 061acTh MOXKHO
pa3ouTh Ha MOMO0JIACTH, KaXKJIas M3 KOTOPBIX 3aBEJIOMO MOXKET ObITh
obpaborana ogHuM areHToM. HO 06/1acTH B3aMMOIEHCTBYIOT: BJIUsSIHUAE
KaXKJIOW M3 HUX PACIPOCTPAHSETCS TaKyKe Ha YaCThb COCeIHUX. Bo3HUKaeT
B O0INEM CJIyuae HEelPUsITHBIN UTePaIMOHHBIN ITPOIECC, PACIIOI3AONIHICS
[0 apryMeHTaM Bcé jadiblie u gasbine. Ho Bo Becex Tpéx ciaydasx (Kak u B
GOJIBIIMHCTBE PEAJLHBIX 33/1a4) €CTh OHATUE HYJId, M €r0 Mbl UCIIOIb3yeM
JI7IsT pabOTHI € TIepEKPhIBAIOIIEiicss nHdopMaIiueii.

ONIPEAEJEHUE 6. O6aacmb Nepenosnenus — “acmob 3a6UCUMOCTIL
obaacmu S, ne srodawan 6 S: D(S)\ S.

Ha obsiactu nepernoJsineHust Mbl Oy/ieM [IOJaBaTh HyJIeBble 3HAYEHUSI
Ha Bxo;1 oOpaborunka. Takum obpa3om, mpocTeimnii crmocod pa3dueHust
3a/1a9U MHTEIPUPOBAHUS JIJIsl PACIPEIEIEHHBIX BHIYUCIEHMI:

Kazkaprit 06paboTInK Moy IaeT 3HAUEHUs apTyMeHTa Ha, HEKO-
TOpOii mmojrobsracTu S; 1 MHO2KecTBO D;, Ha KOTOPOM €My HeOo0XO-
JIUMO 3aJIaTh HyJIeBble 3HAYEHUs] B OII€PATOPE WHTETPUPOBAHUSI U
BBIJIATH PE3YJIbTAT.

Ha puc. 1 nmokaszamno pa3dbuerne 00JaCTH JAHHBIX Ha TPU ITEPECEKaIONIne-
cs momobstactu. VX 3aBucMMOCTH ODO3HAYEHBI IIyHKTUPHBIMU JIMHUSIMUA
COOTBETCTBYIOIIErO I[BETA.

C maremaTHueckoii (a He aJIFOPUTMUYECKO) TOYKU 3PEHHsI 9TO CO-
OTBETCTBYET TOMY, 4TO (PYHKIUS [ OrPAHUINBACTCA HA MOI00IACTh S; 1
BHe e€ mpojosnkaercs: Hysigmu. Ho j1axke B ciiydae BeCbMa yCTONYUBOMN
3a/[a9n IUCJIEHHOIO MHTEIPUPOBAHUS TAKOE «CTYIEHIATOE» IOIIOTHEHIE
MOXKET IIPUBECTH K HENPUSITHBIM OneHusIM BOJIM3U IIOBEPXHOCTH Pa3phIBa,
a B CJIydae MpuMeHeHns: 00jiee TOHKIX MeTOI0B HEOOXOIUMO 00ecrednTh
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JIAKOCTD KaXK0i yacTtuaHoil pyuknun f;. st 3T0r0 HEOOX0IUMO MC-
[10JIb30BaTh pa3bueHne Ha [IePECEKAIONINEcs I0100/1aCTH U Ha II€PECeYeH-
X KOMIIOHEHT TJIAJIKO OILyCKAThb (DYHKIUIO [0 HYyJIs IPU MPUOIMKEHUN K
rpanutie obaactu. Takum 06pa3oM, 37eCh BO3HUKAET 33/1a9a KOPPEKTHOTO
pa3bueHnst BXOJIHBIX JIAHHBIX, & HEe TOJBKO 00JacTeil apryMeHTOB. B ciy-
Jae JIMHEIHOIr'O 0IlepaTopa, MoJ00HON0 HHTEIPUPOBAHUIO, OHA PEIIaeTCst
POCTO: Ha Tepecedennn obmacreit (D;);.; Hy’KHO 0beCIednTh PAaBEeHCTBO

> Fix) = f(x).

i€l
Takum 06pa3oM, MbI TPUXOANM K pa3dbmuenunio pyHKINi, T0100HOMY UC-
IIOJIb3yEMOMY B aHAJIN3e U CTAHJAPTHBIX YHCJICHHBIX MeTosaX. Kro mpes-
MHOCBLJIKAMHU OKAa3bIBAIOTCS JIOKAJbHOCTDh AEUCTBUN U JIUHEHHOCTH COOTBET-
CTBYIOIUX (DYHKITHOHAJIOB.

Henuneiinass 9acThb BBIMUCTIEHUIT — HAXOXKIECHUE MOJYJIS — MOYKET
OBITH IIPOJIEJIAHA, TIOCJIE TOrO, KAaK aJINTUBHO COOPAHBI PE3Y/ILTATHI BCEX
JaCTUIHBIX BBIYUCIEHUIN ¥, MIOCKOJBLKY OOJIACTH BIUSHUS U 3aBUCUMOCTH
KayKJIOTO apryMeHTa 3/1eCh OJHOTOYEYHbIE, JIUIIb JJIs HY2KHBIX apryMeH-
TOB.

Teneps paccMoTpuM 3a/1a9y HAXOXKIEHNUS CPEIHErO apUPMETUIECKOTO
OYeHb OOJIBIIIOIO YUCJIa JAHHBIX [IPH YCJIOBUU, YTO YaCTU ITONO MaCCHBA
JAHHBIX TPUXOIUTCS IePeJaBaTh HEHAIEKHBIM areHTaM. dToObl peluTh
9Ty 3ajady, 0000IIIM €€ 10 HaXO0KIeH!s B3BEIIEHHON cyMMBbI. Torma ecre-
CTBEHHO I1epeJIaBaTh KaXKJIOMYy areHTy Mapbl U3 Beca JaHHOIO U JIAHHOIO.
B sToM ciydae Takyio mapy JIEMKO UCKa3UTh, CHeJIaB ObICTPOE YMHOXKEHME
OJIHOTO M3 €8 WICHOB Ha, v, a Apyroro Ha a . Jlajee, MOXKHO aJyIITHBHO
pas3bUTh HEKOTOPBIE JaHHbIE, U BCE PABHO IPABUJIbHBINA PE3YJILTAT OYIeT
[TOJIyY€H IIPOCTBIM CYyMMUPOBAHUEM YACTUIHBIX JAHHBIX.

Takum 06pa3zoM, MBI BUINM, 9TO 3/1€Ch BOZHUKAET KOMOWHAIIMS pa3-
OueHus JaHHBIX U pa3bueHus 06JIaACTel, U ONSITh-TAKM HA IEPECEYEHUN
obnacrell JaHHbIE TOJKHBI 0053aTe/IbHO pa3dbuBarhes. Bosee Toro, Heso-
KaJIbHYIO 33/[a9y yJIAJIOCh CBECTH K HECKOJbKUM JIOKaJIbHBIM. [lasee, 3a
CI€T pasbueHus JAHHBIX MOXKHO IIPEOIOJIETh OIPAHNYIEHNs HA JTUATA30H
BEJINYNH, €CJIM HAIIIA BBIYUC/IMTE/IbHBIE Al€HThl OTPAHUYEHBI 10 JINAIIA30HY.

3aMeTuM, 9TO JJIs BBIYUCJIEHUS JIPYTUX XaPAKTEPUCTUK, HAIIPUMED,
MeJIuaHbl, TpedyeTcs Hojiee TOHKOE CBEJIEHUE HEJOKAJIBHOM 3a/1atu K JIO-
KAJIHBIM.
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Puc. 2. BpraucaurebHbINA IPOIECC HAJT JIOKAJTBHBIMUA areHTaMu

W, nakomern, 3aja4a MOCTPOEHUs MOJIUHOMA. KCIM TPOU3BOJIBHBIM
00pa30M aINTUBHO Pa30UTh 3HAYEHUS MMOJUHOMA B UCXOJIHBIX TOYKAX,
TO CyMMa IIOJIyYEeHHBIX 3HaUeHUil B 10001 TOUKe OyJeT JaBaTh UCKOMOE
3HAYEHUE PE3YJILTUPYIONEro MoJmHoMa. A BOT pa3burh 00JacTh apry-
MEHTOB Ha T0JI00JIACTH 37eCh He TOJIyYIaeTCsI, MOYKHO JIUIIb YIIPOCTUTH
JaCTUYIHbIE BBIYUCIEHUS, 3828 OOJIBITNHCTBO U3 UCXOMHBIX 3uadennii (.

4. B3anmocBsA3b € NPAMOTOYHOCTbIO

PaccmorpuM B3anMOCBSI3b BBEJIEHHBIX KOHIIEMIUHA ¢ TPIMOTOYHOCTBIO.
SaMeTuM, 9YTO HU B OJHOM K3 HAIUX CIyJaeB He BOSHUKAET HEOOXOIMMO-
CTH HAKAIJIMBATh IMPOMEXKYTOUYHBIE JaHHbIE. Pe3yIbTarsl, MOy 9eHHbIe
[IPOIIECCOPOM, Pa30UBAIONIM HH(MOPMAIUIO, MOL'YT IIPSIMO IT€PEIABATHCS
areHTaM, a Pe3yJIbTaThl areHTa — MPOIECCOPY, COOUPAIONIEMY UTOTOBYIO
urdopMalmo. 3aMeTuM TakKe, 9T0 TexHoJorus map-reduce (cMm. Harp.
[7]) siBiIsteTCA YaCTHBIM CilydaeM Hammx pasbuenuii (310 moxpoGHee pac-
CMaTPUBAETCS B CJIEAYIONIEil cTaThe).

Buso, 9yTo, eciu JieficTBusI JJOKAJIbHBIE, BOHUKAET 00IIasl CXeMa IIpsi-
MOTOYHBIX BBIUUCJIEHUI, €CJIN KAXK B BHIYUCIUTEIHHBIN areHT paboTaeT
Ha CBOell mozo6aacTu U nomo0IacTi MepecekaroTes (Kak MUHUMYM, IO
BiusiHuio). Ha puc. 2 mokasaHa OpraHu3arys BHIYUCIUTENBLHOIO IIPOIEcca
nnst pazoumenns 1. Biaok Div pasmensier BXomHBIE JaHHBIE Ha ITOTOKH,
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HanpasJjgeMble B ogobaactu. [Ipu 9T0M JamHble, MOMABIINE B IIepecede-
Husi, pazdbuBaroTcst. biioku F; Bbraucisitor yactuvnble jieiicrusi. Bioku
Ji,j,k OOBEIUHSAIOT PE3YNBTATH COOTBETCTBYIOMUX HepenoHennil. Biok
Final o6beauHsier BCE B KOHEUHBIH pe3ysibTaT. IToObI HECKOJIBKO MEHee
3arOPOMOKJIATH CXEMY, KAHAJIBI IPIMOI Iepeiadn JaHHbIX U3 0bJacTeil B
pe3yJIbTaT He N300ParKaroTCs.

Ha »Toit dpurype BumHO, 94TO jJake TpuU 0OJACTH, HAXOISIINAECST B
COOTHOIIIEHUH ODIEro BUJA, YCIOKHSIIOT CTPYKTYPY CXEMbI U IIOBBIIIAKT €6
c0kHOCTE. [109TOMY BO3HMKaeT 00IIast CTpaTerust: Mo Mepe BO3MOXKHOCTH
HAIPABJIATH 3aBUCHMOCTH B OJIHY CTOPOHY, 4TOOBI UCKJII0OYATH TPOHbIE
[epeceveHusl.

5. CooTHOWEHNA C APYrMMN HanpaBeHUAMU

[ToHsiTHe JIOKAJIBHOCTH JEHCTBUS SIBJISIETCS] BaXKHENIIIUM B TEOPUU
cucCTeM, HO B HbIHeNTHeH (OPMYINPOBKE OHO IIPUBS3AHO K MeEPe.

[Ipex e Bcero, 3amMeruM, 4TO0 OOBIKHOBEHHBIE Tud DepeHnaIbHbIe
YPaBHEHHUs, y/IOBJIETBOPSIOIINE YCAOBUIO €IUHCTBEHHOCTU PEIIEeHUs, JIO-
KaJIbHBI, €CJIU He UMeeTcsl yiipasiienus. [loBejieHre cCCTeMbI JeTepMUHUDPY-
eTcs 3HaveHreM apryMeHTa B UCXOTHOI Touke. MapKoBcKue 1 0000EHHbIE
MAPKOBCKHUE TEelU U MPOLECCh [8] IpeacTaBisior MeHee BhIPOXK ICHHbIIH
BapuanT JokajbHocTh. Crieytorniee 3HaUeHNe OIIPEJIeSIeTCs JIUIh KOHEe -
HBbIM HAOOPOM (KOHEYHON OKPECTHOCTHIO) IPEJIIIEeCTBY IOIIIX.

B teopun ynpasienus npubinkaercs K JOKAJIbHOCTH IIOHSTHE TUIIEe-
pycroitunBocTr (9], HO IPUHIMIMAIBHAST PAZHULIA B TOM, YTO HIEPYCTOI-
YUBOCTb HaIlpaBJIEHa HA YMEHbIIIEHUE PA3JIMIUIl B ITOBEJIEHUN CUCTEMBI
ocJjie BO3MYIIEHUs, a He Ha Mc4Ye3HoBeHue ux. B kuure [10| nonsrTus
erié mpubJIMKAKTCS K HAIIMM, HO IIO-IIPEXKHEMY TPeDyeTCMsl YMeHbIIeHIe
pa3jauynii 1 BCE IPUBI3AHO K YUCJIAM U K ocu BpeMenu. Eimé Oimke K
HAIIUM [TOHATHS, IIPUMEHSIOIINAECs B 33/1a9aX MJICHTU(DUKAINN U AHAJA3A
cucreM [11-13], HO 3716Ch TIPOCTPAHCTBO PE3YJIBTATOB 3apaHee CHIBHO
OTPAHUIMBAETCS AITPUOPHBIMU IIPE/IITOIOKEHUSIMA O CTPYKTYPE CUCTEMBI.

A pobacrrocTs [14] 1 JIOKATBHOCTH B3AMMOCBS3aHBI UCKITIOUATETHHO
recHO. OdopMuUM 3TO B BHJIE TOYHOTO PE3yJIbTaTa, ODOOIINB OIpe/IeIeHIe
u3 [14], ucrosnp3ys Hallle TIOHSITHE OTPAHMIEHHOCTH.

ONPEAEJEHUE 7. Tpusuasvhoe paccmosrue na npocmparcmee X
ONPEICAAEMCA YCAOBHBIM SOIPAHCEHUEM.:
0, z=y

p(xvy): 1, ;v;éy
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Ilycmov 6 mmoorcecmee 3naueHuti LOOHBL 0GHHBLT 6bLIEAEHO NOOMHO-
DICECTNGBO HENHCEAAMENLHT 3HAUEHUT (HANPUMED, HEONPEIEAEHHBLT AU-
60 owubounvix) deticmeue F pobacmuo, ecau npocmpancmeo 3Ha%erull
pesyavmama W mempuueckoe u ecau dee dpynkyuu f1, fo pasauvwarom-
CA MWD HA HEKOMOPOM 02PAHUREHHOM MHOdHCECEE U fo npurumaem
HA HEM HEIHCEAAMENDHDBIE 3HAMEHUA, MO OAf A100020 € > 0 Hatidémesn
02PAHUMEHHOE MHOINHCECMBO apeymenmos pesysomama K., ene xomopozo

p(F(f1)(x), F(f2)(z)) <e.

JIEMMA 3. Jhoboe monomonHoe aokarvhoe deticmseue pobacmmo npu
MPUBUAALHOM PACCMOAHUL.

OueBuaHO.

O6paTHOE BEPHO HE BCErJa, MOCKOJIBKY PODACTHOCTH O3HAYAET MCUE3-
HOBeHUE 3 dEKTa JUITh HeXKEeJIATeTbHBIX apTyMEHTOB.

ﬂOKaﬂbHOCTb BO3HUKAaET U B ):LI/ICerTHI)IX BBIYHNCJ/ICHUAX, XOTd 3/1€Ch
OHa Ha3bIBAETCsI OOBITHO «aBTOMATHBIMU BBIYUCIEHUSIMA» U MOJIEIUPYETCS
KOHEYHBIMH aBTOMATAMMU.

[TockoyibKy BCe 9TH CIydan PacCMaTPUBAIOTC C IIOMOIIBIO PA3HBIX
HHCTPYMEHTOB, II0JIE3HBIE HAXOJIKU U3 OJHOI 00JIaCTH HEM3BECTHBI B JPY-
OIA.

3aknio4yenne

OO6r1ue CTPYKTYPBI JUCKPETHBIX U HEMPEPBIBHBIX TPOIECCOB, MPEI-
CTaBJIsIEMBIX KaK CEeTH JIeHCTBUI 6e3 3alI0MUHAHUS IPOMEXKYTOYHBIX Pe-
3yJIbTATOB, IIO3BOJIAIOT IPUMEHATh K HUM €/UHble METOAbI CTPYKTYPUPO-
BaHUS U B jajbHefimeM ontuMu3anuu. Ha 3ToM IyTH BayKHO IPOJBUTATH
MeTO/[bI pabOThI C HEJIMHEHHBIMH JIOKAJBHBIMHU OIIEPATOPaMU U pa3pada-
THIBATH ODIIHE METObI CTPYKTYPHU3AINHN JIUHENHBIX HEJIOKAJIbHBIX OIle-
paropos. CoBepllieHHO He pa3spaboTaHHON| OCTAETCs TeMa HEMOHOTOHHBIX
neiicreuii. HeobxomnMma Takke JagbHEHIas OTBI3Ka OT TUCE U ITePEeXO]T
K aJreOpamvdecKuM U TOMOJOTHIECKUM METOJIAM.
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Nikolai Nepejvoda. Local computations in system theory and VLDB.

ABSTRACT. Concept of intermediate-memory-free organization of computing process
over big data processors is considered. An abstract topological notion of local system
is introduced. It is considered on examples from various domains. Basic results
including interrelation with robustness are stated. This work is planned to be the
first in the series devoted to memory-free computations and locality. (In Russian).
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