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Abstract

Dmitrieva O.A. The distributed interpreter of complex algebraic expressions. In this article the questions of
the distributed interpreter of complex arithmetic expressions development are considered. As far as the calculable
processes based on interpretation of expressions, are extremely resource-intensive and take considerable time during
realization, the attempt of complex rated problems parallelization is carried out. Paralleling of computations process
gave a considerable increase to productivity. The algorithm of assembly of the received results, which allows to carry
out arrangement in a random order, is developed. The phased multilevel system of paralleling is realized.

BeedeHue

Llensto nmaHHO! pabOTHI SBNSETCS CO3/aHHE

pacnpeeseHHOro MHTEpPNpeTaTopa CJIOKHBIX
apuMeTHIECKNX BBIPAXKEHUMA. TTockonbky
BBIYMCIIUTEIbHBIE ~ NPOLIECCHI,  OCHOBAHHBLIE  HA
VUHTEPNPETALMUA  BBIPAXKEHUHN, SABJIAIOTCA  KpaiiHe

pPecypcoeMKuMK 1 TPEOYIOT 3HAUMTENILHOIO BPEMEHH
npu peanuzauuu [1], B naHHO# paboTe ocyiiecTBieHa
TIOTIBITKA pacliapauleIuBaHUs CIOXHBIX PaCYeTHBIX
3amay.

[IpenMymecTBa  pacmlpeieNeHHBIX  CEeTEBBIX
BBIYHCIICHUH 1o CpaBHEHHIO c
CYNEpKOMIBIOTEPHBIME OYeBUAHBL. OYeHb MHOTHM
M0JIb30BATE/ISIM MHOTIA TPEOyeTCsi PeliaTh CIAOXKHbIE
BBIYUCJIIMTECIIBHBIC 3a1a4U, HO CIEUUAJIbHBIE PECYPCHI,
nproOpeTeHHbIE Jtst HENepHoAMUYECKOro
WCIOJIb30BaHMs, Kak [MPaBUiIO, HE OKYyMaroT ceds.
Kpome Toro, Te e CynepkOMMNbIOTEPbl WMEIOT
CBOWCTBO  ycrapeBarb. HWHcTamnvposaB  Takoi
CYMepKOMMBIOTEp,  AAMUHUCTPALUS  BBIHYXICHA
TIOCTOSTHHO ~ TIOANepXuBaTh ero B  (Qopme -
o0CITy)KuBaTh, PEMOHTHPOBATH, MOJEPHU3UPOBATH,
o0y4ath mepconan. O4eBUIHO, YTO paclpeaeTeHHbIE
BBIYHCIICHUS JINIICHBI THX HEIOCTATKOB.

Ho nipu 3TOM ciielyeT OTMETUTh, YTO CepPhe3HBIM
NPensTCTBUEM JUlsi OpraHu3aluu pacrnpenesieHHOro
CUHTAKCUYECKOro pas3bopa apudmeTnuecknx
BBID@KEHUH SBISiETCS TOT (AaKT, UYTO H3BECTHBIE
CTeKkoBble  MeToabl  (amroputmbl  bBayspa  wu
3amenb3ona, Pyrtucxaysepa [2], oGparHas mnosbckas
Hotaimsi [3]) He TOANEPKUBAIOT MNAPATIENbHYIO
peanuzammo  pazbopa. Hampumep, oOpaTHyo
TONBCKYI0 HOTAllMI0 HEBO3MOXXHO pa3dWTh Ha
HE3aBUCUMbIE YacTH. ANTOPUTMBI 3aMelnb30Ha |
Pytrcxayzepa paboTalOT TONBKO C BBIPAXKECHUSIMH,
TIpeICTaBIeHHBIMA TIOJTHBIMU CKOOOUYHBIMU
CTPYKTypaMu (nopstok JIercTBUit 3a1aercs
paccTaHOBKOW  CKOOOK, HEsSBHOE  CTaplIMHCTBO
orepanuii Mpy 3TOM HE YUHMTHIBAETCH).

Jns  BCeX  yKa3aHHbIX  aJllOPUTMOB  pazbopa
obpaborka BbIPAXKEHUS OCYLIECTBJISIETCSI
M0CJIe10BaTeIbHO, OCHOBBIBASICh HAa MMPHUCBAMBAHWM

KKIOMY O4YepelHOMY CHMBOJIy W3 CTPOKHM HOMepa
YPOBHSI TI0 HEKOTOPOMY TIPaBHITY.

Jdns  mapannensHoit 00pabOTKM  BbIpaXKEHUS
Tpebyetrcs coOtoaeHre Takux TpeOoBaHU, Kak
BO3MOXHOCTbH pa3a€J€HUs BbIPAXKCHUSA Ha KYCKH
ﬂpOVl3BOHbHOl>'l njiun paBHOF] JUIMHBbI U UX HE3aBUCHUMas
0o0paboTka, BO3MOXHOCTh cOOpa  TOJyYEHHBIX
pe3ynbTaToB B eOWHBIN OTBET, HE3aBUCHUMOCTh
pe3ynbTata OT OUYEepemHOCTH o00paboTkm dYacTteit
BeIpakeHus. lloaTomy B paboTe mpearaeTcs
ANTOPUTM  UHTEpNpEeTalud Bbipaxkeuuit [4], Ha
OCHOBE KOTOPOTO TIPOBOIATCS CeTeBhIe
pacnpeneneHHbIe BBIYUCICHUS.

PazpaboraHHblit METON MO3BOJISIET c
JICTKOCTBKO HaXOAUTb HE3aBUCHUMbLIE W JIOTMYECKHU
3aBEPLUEHHBIE  YYACTKM  BBIPAKEHWUHA, MPU  ITOM
MakCUMajlbHOE BHHUMaHue yneneHo oOpaboTke
JIEKCUYECKOW CBEPTKH Ha JIOTMYECKH HE3aBEePLICHHbIX
ydacrkax.

lNapcuHz egedeHHO20 8bipaxKeHusl
Hns peanuzaunu pacrpeaeneHHbIX
BBIYMCIIEHNH OblM pa3paboTaH W pealn30BaH METON
TIpeaCTaBIeHUS n 00paboTKM  BBIpaKEHHUI.
[Ipennaraemslii anroput™ Oa3vpyeTcss Ha TMOIXOIE,
MPEUI0KEHHOM Pyrucxaysepom, HO uMeeT
HEKOTOPLIC CYLIECTBEHHBIC OTJINYUA. OCHOBHOE
OTJIMYMUE COCTOUT B OTCYTCTBUU HeO6X0ﬂl/lMOCTl/l
noucka oneparopa, KOTOPbIi WMeeT HauOOoJbIIni
rnobaneHeIit  MHAEKC  ypoBHS.  Pa3paboTanHbrit
ITOPUTM  CMOCOOEH OCYIIECTBISITh pacyeThl Ha
JIOKabHOM MakCHMyMe Cpeau [BYX COCEIHHX
OTIepaToOpOB, UTO SABIAETCS CEPbE3HBIM YMPOILIEHHEM
pa3OuBKM BbIp@XEHHWS Ha YacTh. Takke TaHHbBIN
MOJXO0] pa3pelaeT 3HAYUTENbHO YMEHBIIUTh BPEMs
00paboTku BBIp@KEHUS. Ecmmn NTOPUTM
Pytucxaysepa aasi pasbopa ©  MHTEprpeTauuu
BeipakeHus ocyuiectriser N-1 mpoxomos, roe N -
YKUCJIO OMepaTopoB, TO MNpeaiaraeMblii ajiropuTm
noTpedyer N MpoxonaoB, rae N - YMCIO YpOBHEH B
BbIPDAXKCHUMU.
PaGora anroputmMa  ckjanbiBaeTcs U3
Clle/lytomIei oCIen0BaTeIbHOCTH LI1aroB!



1 Ha orame  cKaHMpOBaHMS  BBIp@KEHUS
BBITIOJIHSIETCS PaCCTaHOBKA YPOBHEH (TIPUOPUTETOB).

2. Bruinonnsercss  pa30bueHune  JeKCHMUYECKON
ceepTku. KonmuecTBO coCTaBpnstOmMX pazOueHus
onpeacacTcs KOJINYECTBOM AOCTYTIHBIX
MPOLIECCOPOB B CETH.

3. B kaxngom mpoueccope OCYyLIECTBISIETCS
MOUCK  DJEMEHTOB  CTPOKM W TPOBEPSIeTCS

BO3MOXKHOCTb BBIJICJICHUS] TPOWKH (1 OWHApHBIX
onepanuit) unu aBoiku (I yHapHbIX onepaiuii). B
cllyyae TOJIOKUTENTbHOTO Pe3ysibTaTa TaKoro MOUCKa
BBITIOJIHSIETCS OMepalus, W pe3yJbTaT BbIUMCICHUS
0003HavaeTcsi BCIOMOTaTebHON MepeMeHHOI.

4, U3 HUCXOIHOM CTPOKH YIOAISIOTCSA
BBIICJICHHbIE TPOWKHW (IOBOWKHM), a Ha WX MecTa

MOMELIAIOTCS  BCIIOMOTraTe/ibHbIE  MEepEMEHHbIE,
o0o3HavaromKe pe3yJsbTar.

5. I1.n.3 - 4 BbINOJHSIOTCS 10 TEX MOp, Nnoka
MPOUCXOAST M3MEHEHUs BO BXOIHbIX CTpOKax
MPOLIECCOPOB CETH.

6. OcyuiecTBisieTcst cOopka BceX 4YacTUYHO
pacno3HaHHBIX ~ KOHCTPYKLHMH C  MOCHeIyHOLUM
«10pazdbopom». Pesynbratom yCHemHoi
WHTEpTIpeTalid BBIPAKEHUS SBISETCS 3HA4YeHHe,

o0o3Havalouiee oOWMA pe3ynbTaT BblUKCIECHUN. B

NPOTHBHOM  CJIy4a€ BbIAAETCS  AMArHOCTUYECKOE
coo01enre 00 omnOKax B MCXOIHOM 3aIncH.

Takxe B ajropurme NMpUMEHEHA
onrumMusanuus JJIA HUKIIMYCCKUX Bbl‘-lMC.l'leHVlV],

KOTOpasi COCTOMT B YMPOLIEHWH TOCTOSHHOM YacTu
BBID@KEHHs,  yYacTBYIOIIeW B  BBIYHCICHUSX.
OntumMuzanusi MPOU3BOAUTCS TaKUM 00pa3oM, 4TO
OHa He BIHAET Ha TMOJNyYeHHble pe3yNbTaTbl, HO
MO3BOJIACT 3HAUMTENIBHO  COKpaTUTb BpeMs H
KOJTMYECTBO MALIMHHBIX OmNepauui, HeoOXOAUMBIX
IUIsL MHTeprpeTaluy BbipaxeHus. CyTb ONTHMU3aLUA
COCTOUT B CBEIECHHUHU CIIOKHOTO BBIPAKEHUS, KOTOPOE
YCJIOBHO MOXXHO  TOJpa3meWTh  HA  [1BE
COCTaBISIIOLINEG — TIEPEMEHHYI0 M TMOCTOSIHHYIO, K
HEKOTOPOMY  YMPOIIEHHOMY  BBIPAXKEHHID  C
BBIUMCJICHHOM MOCTOSIHHOM 4acThlO, KoTOpas
3aMEHsIeTCs KOHCTaHTOW. Hampumep, B BbIpakeHHH
J(sin(2*x)+cos(2*Pi))dx mpucyTCTBYeT Heu3MeHHas
yacTh COS(2*Pi), BbluMcieHHe KOTOpOil TpedyeT
MHOTO BpeMEHH, OCOOEHHO eClii TNPHUMEHSHOTCS
YHCJIEHHBIE METOIbl BBICOKOTO TIOpSKAa TOYHOCTH.
[Nocne npoBeaeHus npeoOpa3oBaHuil 3Ta 4acTh OyaeT
3aMeHeHa KOHCTAaHTOM, KOTOpas paBHa 3Ha4YeHHUIO
Cos(2*Pi). DTo mno3BONISET B COTHHU pa3 COKPATHThH
o0bem BbluucieHuit. Takum oOpasom, B pabote
Cco3[aH UWHTEpNpeTarop, CrnocoOHbIN pa3zbupars u
MHTEPNPETUPOBATh  BBIPAKEHHS, pacmpeae/ieHHbIE
MEXKy BBIYMCIIUTEILHBIMHU JJIEMEHTAMU CETH.
TlpuHannexxHoCTh Kaxaoro oneparopa K
CBOEMY  YPOBHIO  JelicTByeT  Tio0albHO |
coxpaHseTcsi B JII0OOON yacT BbIpaxeHus. Bo Bpems
CHHTaKCHYECKOTO pa3dopa B MacCHB 3aHOCHUTCS KOZ
orepaTtopa BMeCTe C €ro TIJ00albHBIM YpPOBHEM.
Takxke TeHepUpyeTcs HEKOTOpas BCIOMoOrartesibHas
uHdopmanus, KoTopast He MPUHUMAET

HEMOCPEJCTBEHHOIO Yy4YacTHUs B BBIYUCIIEHHSX, HO
SIBIIIETCA HEOOXOAMMOHN 1IN TOKMCKAa BO3MOXKHBIX
CUHTAKCUUECKUX OMMNOOK M yNpOUIeHUS PabOThI
nonb3oBatenss ¢ uHTepdelicom mporpammel. B
YaCTHOCTH, BCIMOMOTaTEJIbHON nHpopmanmeit
SBJISIETCSL  MOJIOXKEHME  ONeparopa,  KOJIMYECTBO
CUMBOJIOB, 32aHUMAEMbIX ONEPATOPOM.

B npouecce wuHTepnperauMu NpPOUCXOIUT
MpoBepKa Ha HANW4YMe KOPPEKTHBIX OAHHBIX JUIf
TEKyIero onepatopa W OTCYTCTBHE B CTpOKe
omeparopoB ¢  OompmuM  ypoBHeM.  Ecnm
HeoOXOaMMble NaHHbIE OTCYTCTBYIOT WIIM OTEpaTop
COCEICTBYET C OMepaTopoM Oonee BHICOKOTO YPOBHS,
BBIUWCIIEHUsSI HE TMPOBOJATCSA, PaccMaTpHUBaeTCs
cnenytomnit  omeparop. Ecnm ob6a 3t ycnosus
BBIMOJIHAIOTCS, TO [POUCXOAUT BBbIUUCIIEHUE, a
BMECTO ONEpaTopa W €ro apryMeHTOB B TEKYLLYHO
NO3ULMIO 33aHOCUTCS PEe3yJIbTaT MPOMEXKYTOUHBIX
BblunciieHuid. 1o 3aBepLIeHUI0 MPOX01a, BbIPAXKEHUE
paccMaTrpuBaeTcsi CHOBa, [0 TeX MOp, M[OKa B
pe3ynbrate pa3dopa BbIPRKEHHS HE OCTAHETCS OJHO
YUCNO. DTO 4MCIO U OyHeT SBAATHCA PE3yJbTaTOM
BBIYHCIIEHUH.

JlaHHBINi MeTOX pa3pellaeT AOBOJBHO JIETKO
0o0OpabaTbiBaTe W BBIAEATH OMEpalni0  YHAPHOTO
MHUHYyCa, Ha UYTO HECNOCOOHO MHOXECTBO JPYTuX
anroputmoB. Takxe B npoLecce pelieHust 10BOJbHO
JIETKO BBIIENAIOTCS CUHTAKCUUECKHE OLHNOKK U
YKa3bIBAETCSl UX TOUHOE MecToNnoJjoxkeHue. [l atoro
JIOCTaTOYHO OCYLUECTBJISATh MPOBEPKY HA HaJIU4ue
U3MEHEHUIl NpU OUYEPEAHOM MPOXOLE BbIPAKECHMUS.
Ecnu  BblpakeHHME OCTanoch HEU3MEHHBIM M He
COCTOMT W3  €AVHCTBEHHOrO0  YWCNa,  3HA4YUT
BBIP2XKEHUE CONEPIKUT OLIUOKY.

B sTom cnydae BbIAENUTH OUIMOKY IOBOJBHO
npocto. Hanmo HaiiTh omepatop ¢ HanOOJNBIINM
YPOBHEM, HE UMEIOLIUM apryMeHToOB. JTO U OyAeT
oneparop, KOTOpbIi JIOTMYECKM HE CBSI3aH C
BbIPAXKECHUEM.

Bgenennoe BbIP@KEHUE
CTPYKTYpE, KOTOPast UMEET BUJL:

type
data=record
Val:extended;
pos.int64;
pr:byte;
tp:integer;
len:byte;
end;

XPaHUTCS B

Pucynox 1 - CtpykTypa XpaHeHUst BBEAEHHOTO
BBIPAXKEHUS

rae

Val- 3uHaueHue (TOJNILKO JUIs KOHCTAHT W
HUIeHTU()UKATOPOB);

pOS - mno3uuus B BBIPAKEHWM, [aHHas
MepeMeHHas He NMPUHHMMAeT y4dacTHE B pacueTax M
SIBIIIETCS ~ BCIOMOraTeNbHONH MNpH  peanu3aluu
TIOJTb30BaTENbCKOTO UHTepdeiica;



pr — npuoputer BbinodHeHus (Gonbiee
3HAYEHHE  COOTBETCTBYeT  Ooliee  BBICOKOMY
MPHOPHTETY);

tp — Tun oneparopa,

len - miuHa oneparopa, AaHHas MepeMeHHas
TaKke HE MPUHUMAET yyacTHUe B pacyeTax W siBJAsSeTCs
BCIIOMOTaTeJIbHOM npu peanuzauuu
NoJIb30BaTENIbCKOTO HTEpdeiica.

Ilpu cWHTaKCHYeCKOM pa3dope 3amoiHsIeTcs
MacCUB TuNa TMPUBEACHHON BbIIIE CTPYKTYpPHI.
3anofHeHHEe MaccuBa BBIMOJNHAETCA OJHOMPOXOAHO.
OyHKUMA  3aMoJIHEHUS  TaKKe  OCYLIECTBJISIET
pacno3HaBaHue CTPYKTYpPbl, B KOTOPOU COXpaHSOTCS
BBeJCHHble omnepaTopbl. JlaHHas npoueaypa B
npoLecce pacrno3HaBaHWs OCYLUECTBJSET OYUCTKY
BBE/ICHHOTO BbIPAXEHHUSI OT MOCTOPOHHUX CUMBOJIOB
(nHanpumep, yaanseT KOMMEHTAPUK, MHOKECTBEHHBIE
npo0eJibl), KOTOPbIE HE SIBJISIOTCS OneparopaMu Jjis
JlaHHOro ajroputMa. BoO BBEIEHHBIX KOHCTaHTax
OCYLLECTBJISIETCA MOUCK WM BO3MOXHOE HWCIPABJIEHUE
OolKOOK, a TaKXke TMepeBOJ YHUCEN BBEACHHBIX B
JIBOMYHOM, BOCBMEPHUYHON W IIECTHAAUATUPUYHON
CUCTEMAaX CUMCIEHMs B JECATHUYHYIO CHCTEMY,
OJIHOBPEMEHHO Mpu  MEpeBoJe  BBIMOJHAETCS
MpoBepKa MpaBWJIBHOCTH 3alUCU 4uCla B 3TOH
CUCTEME CUMUCJICHMUSI.

Tlpouecc pacno3HaBaHusi U 3aMOJHEHUS
COCTOMT M3 HECKOJbKMX 3TanoB. Ha nepsom 3tane
NMPOMU3BOAMTCS OYMCTKA MaccuBa OMEpaTopoB OT
MpPeALEeCTBYOLLMX BbIUMCJICHUT. 3arem BCE
BBE/ICHHOE BbIPAKEHWE TMEPEBOAUTCS B HWXKHUIM
perucTp mis oOyierdeHWs TIOMCKAa W Paclio3HABaHUS
omeparopoB. [lpu 3ToM ymanstoTcs TPOOensl u
CUMBOJIbI, He sBjsitomuecs onepatopamu. [locne
9TOr0 MPOU3BOAUTCS pacro3HaBaHUE OMEPATOPOB U
3aM0JHEHWE MacchBa, B KOTOPOM COXpPaHSHOTCS

pacro3HaHHbIE ONEPATOPBI M KOHCTAHTHI. )
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pacno3HaHHBIX OaHHBIX YMOTpeOnseTcsl crenranbHO
3ape3epBUPOBaHHOE 3HAUeHUE, KOTOPOE 3aHOCUTCS B
JOTIONTHUTENIBHOE TOJIe  CTPYKTYPBI, COXpaHstouleit
3HaueHWe TIPUOPHUTETa BBIMIOJHEHUS —Omeparopa.
3ape3epBUpOBaHHOE 3HAueHWe paBHsieTcs  127.
Omepatop B cuily 0COOCHHOCTEH alroputMa ¢ TaKuM

MNPUOPUTETOM HHUKOrJa HE 6yz[eT BbBIYUCIICH H, MO
CyTH, HepBHﬁ U KOHEYHbIH »SNeMEeHThl MaccuBa
BBITIOJIHAKOT POJIb MYCTBLIX ONMEPATOPOB - METOK.

JlaHHas mnpoueaypa pacrno3HaeT Cleayroulive
apugmerndeckue oneparopsl: +, -, *, [, Sin, Cos,
Tan, ArcSin, ArcCos, ArcTan, Ln, Lg, Log,
BO3BEJIEHUE B CTEMEHb, YHAPHbI MUHYC, U CKOOKH.
Pe3yanaTm Takoro pacno3HaBaHus 151
WHTEppeTauuu  MNOJy4YeHbl B pa3paboTaHHOMN
pacnpeneneHHON cucTeMe, OJlHa W3 SKPaHHBIX (HOpM
KOTOpOUi TIpuBeieHa Ha puc. 2

PacnapannenueaHue ebi4ucrieHul

B npouecce pacnapajuleIuBaHus
TPOMCXOANT pa3dWBKa 3alauyd Ha TMPUOIUZUTETHHO
paBHblE 10 TPYJOEMKOCTU 3aJaud MeEXAY BCEMU
KJIUEHTAMU. Jns 0anaHCUPOBKH Harpys3Ku
KOJIMYECTBO MOJ3aJay paclo3HAaBaHWsA 3HAYUTENILHO
NpPEBBILIAET KOJUYECTBO KJIMEHTOB, YTO IO3BOJISET
yNpasJsiTh pacnpeesieHueM 3aaHUN.
PacnapannenuBanue npouecca pacuera UHTErpajos,
rnoucka KOpHEN HEJIMHEWHBIX YpaBHEHHUIA,
HAX0XJEHUsI BEKTOPOB  HEU3BECTHbIX  PELICHUN
JIMHEMHBIX U HEJIIMHENHBIX CUCTEM ypPaBHEHUN aaio
3HAUUTENBHBII ~ OPUPOCT  NPOU3BOAUTEIBHOCTU.
Taxke ~ 3HAaYUTENBHOE  YCKOPEHUE  Ipouecca
VHTEPNPETALMA  [IOJyYEHO OT  TOro,  4TO
CHUHTAaKCHUECKMH W  CeMaHTH4YecKuil  pa3dopsl
YaCTUYHO MOTYT OCYLIECTBJIAIOTCA Ha KIMEHTCKHUX
KOMIblOTepaxX. Takke KIMEHTCKUE KOMIIBHOTEDBL
3arpyeHnl pacueramu. DTOT ¢akT obecrieunBaeT B
HEKOTOPbIX Cllyyasix NPUPOCT NPOU3BOAUTENILHOCTU B
HECKOJIbKO pa3.

JlononHuTensHO Obl pa3paboTaH alropuTm
cbopa MOJIyYEHHbIX  PE3YyJIbTaTOB, KOTOPbII
OCYILECTBIISIET «10pa300p>» MOMYyYEHHBIX YACTUYHBIX
CBEPTOK u ¢dopmupyer BBITIOJIHAEMYO
MOCJIEJOBATEILHOCTD JIEKCEM.

Paboty MHOTOYPOBHEBOM CHCTEMBI
pacnapajuleJiuBaHUs. MOXKHO OIUCaTh CIELYOLIER
MOCJIEA0BATEIBLHOCTBIO 11aros. Brauane
MPOU3BOAUTCS pacdyeT BCEX UHTErpajioB, HAMIEHHBIX
B BbIpaxkeHuU. [Tocse uero ocylecTisercs: nonbITka
YMPOLICHUST BBIPAXKEHUS, YTO TO3BOJISIET M30EkKaTh
NPUMEHEHUS] UTEPALMOHHBIX METOJO0B pacuera Ajs

HEU3MEHSEMbIX yacrei BBIPAKEHUA. ITorom
BbID@KEHHE CHOBAa pa30uBaeTcss Ha TMOPLUMU U
nepegaercss  knueHtaM. OKoHuaTenbHass cOopka
HayuHAeTCAd YK€ NpHU MOCTYIUIEHUM IIEPBOIrO

pe3ynbTara ot JM000ro U3 KIUeHToB. [Ipu noxydeHnn
TOCIIEIHETO  pe3yfibTaTa COOpaHHOE BBIPAXKEHHE
nepejaeTcsi K OOHOMY W3  KJIHWEHTOB, TIe
TIPOM3BOANTCS €70 OKOHYATENIbHOE BBIYHCIIEHHE.

PacnapamieniBanue NPOBOAUTCS c
MOMOILIBIO  PACMPEICNICHHBIX  CETEBBIX PECYPCOB.
Iepenaua  wacreit  3amaum W PeE3yJbTATOB
NPOU3BOJUTCS €  MOMOILBIO  JIOKAJILHONH  CETH.

Hcnonk3oBaHue 3TOro mnoaxoaa OOOCHOBAHO TEM
(dakrom, 4TO, BO-MEPBBIX, HE BCE 3a4aYd MOXHO
pa3Oute Ha abCOJMIOTHO HE3aBUCHMbIE  ATambl,



TIPUTOZIHBIE K 00pabOTKe Ha M30JIMPOBAHHBIX APYT OT
apyra KommbtoTepaXx. K ToMy Ke BO3HHMKaeT
npo0neMa BBOAA MCXOAHBIX AAHHBIX M CUWTHIBAHUS
pe3ynbTaToB, KOTOpas  JIeTKO  paspemmnma B
JIOKAIbHBIX CeTsIX. K NPENMYILECTBAM
WCTMOJIb30BaHMS  JIOKANBHON ceTH Afis  mpoiecca
pacrpeneneHHbIX — BBIYUCIEHMN — Takke  Cllemyer
OTHECTM  OTHOCHTENIBHO  HHM3KYID  CTOMMOCTb
SKCTTyaTallud W BBICOKYIO CKOpPOCTb Tepenad
nanHbiX. KoneuHo, rtnobGanbHas ceTb MHTepHeT
umeer Ooree  TIpUBNIEKATENbHbIE  pecypchl |
BO3MOXXHOCTH, HO B CHJIy CBOE€H MacmiTaOHOCTH TpH
paborte ¢ eto TsHKeNo rapaHTHPOBATh JOCTABKY MaKeTa
C TIPOMEXYTOUHBIMHM pe3yJbTaTaMu B TpHUEMIIEMbIE
MPOMEXYTKH BPEMEHHU.

Pe3ynbmambl mecmupoegaHusi

B npouecce npoBeNEHHbIX IKCNEPUMEHTOB
UCCJIE10BAIUCH 3aBUCUMOCTHU BPEMEHHU,
HEoOX0aMMOro Ha 00pabOoTKy CIIOMXHBIX BBIPAKEHHIH,
OT KOJIMYECTBA BBIYUCIUTENBHBIX 3NeMeHTOB (BD),
3ae[iCTBOBAHHBIX B CHCTEME€ U OT CII0O)KHOCTHU
pewraeMoii 3amaun  (ompeneisnach KOJMYECTBOM
omepanuii ¢ mnaBaioliedl Toukoii). PaccmarpuBanuch
UYHCJIEHHBIE AJITOPUTMBI TIOUCKA KOPHEW HENMHENHHBIX
YPaBHEHUI, HAXOAUJIUCb BEKTOPAa HEU3BECTHBIX IPU
YUCJEHHOM  PELUEHUUM  CUCTEM  JIMHEHHBIX WU
HEJMHENHHBIX anredpanuecknx ypaBHEeHUH, Takoke 1ist
TECTUPOBAHMUS ObLn NPUBJIEYEHBI 3a1a4u
YUCJIEHHOTO UHTErpUpOBaHUsL. PesyabTarsl
TECTUPOBAHUSl  AIMOPUTMA HA MOUCKE KOpHEN
HEJIMHEHBIX ypaBHEHUI MPUBEIeHBI Ha pUC. 3.
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KonuuectBo npoyeccopos

PucyHok 3 - 3aBUCHMOCTb BpEMEHH Moucka KOpHei
HEJIMHEWHbIX YPAaBHEHUH OT CII0KHOCTH PYHKLIMK U
xonmuecTea BO B cucreme

Kak BuaHO u3 puc. 3, ¢ pOCTOM KOJIHYECTBa
BD B noxanbHOIt ceTw Bpemsi, HEOOXOAMMOE Ha
00paboTKy BBIp@KEHHS CYLIECTBEHHO COKpallaeTcs.
[Ipu sTOM yckopeHue TeMm Oonblie, 4eM BhILIe
CJIO)KHOCTh BBEJIEHHOTO BbIpaXeHHs. Takoil poct
YCKOpEHHs OmpelenseT ¥ BTOPOH TOKa3arelb
napamnenuiMa — KkodpounueHT 3(PQeKTUuBHOCTH,
KOTOpBIi B~ Hamem  ciydae  ONM30K K
MOTEHUMATLHOMY €IMHUYHOMY 3HaueHuio (puc. 4).

Kospopumment sddextuBHOCTH oOmpenensics U3
CJIE/IyIOIEero COOTHOIIEHHUS

E=t*N/T, (1)
Ine t — nyuuwiee Bpemsi peaiu3aluu ajlropuTMa Ha
OJITHOM BbIYMCIIUTEIbHOM DJIEMEHTE;

N — KOJIMYECTBO BbIYHUCIMTENIbHBIX 3JIEMEHTOB;

T —Bpems peanuzaunu anropurma Ha N BD.
Bonee BbicOkyl0 3(Q(QEKTUBHOCTb, NOCTUTHYTYIO Ha
CJIOKHBIX 3a/lauyaX, MOKHO OOBSICHUTH COKpalleHHeM
JONM  BpPEMEHH, pacXooyeMoro Ha mepenady
nHpopManmu Mexay BD mo cpaBHeHHWIO ¢ 0OMINM
BpeMeHeM, HEOOXOAUMBIM TSl BBIYNCIIEHUS.

3 hekTMBHOCTL CUCTEMBI
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PucyHoK 4. - 3aBUCHUMOCTE 3 (PeKTHBHOCTH TIONCKA
KOPHEN HEJIMHEWHBIX YPABHEHUI OT CJI0KHOCTH
¢yHkunm 1 xonuuectsa BD B cucreme

TTokazaTenn napajienus3Ma, NoJlyYeHHbIE TMPU
TECTUPOBAHWUM  QIrOPUTMOB  TIOMCKAa  BEKTOPOB
HEM3BECTHBIX TMPU PELIEHWH CHUCTEM YpaBHEHWI u
NpU YUCIIEHHOM WHTErPUPOBAHMHU, COXPAHSIOT TE K€
3aBUCHMOCTH, YTO M NpuBelIeHHbIe Ha puc. 3-4. [Ipu

3TOM HCO6X0]_'[I/IMO OTMETUTH XOpoiyro
PE3YJIbTATUBHOCTD aJITOPUTMOB. KpOMe TOTO,
pa3pa60TaHHa${ pacnpeaejiceHHas CHUCTEMA
pacrno3HaBaHus 144 HUHTEpHpEeTAlluA BLIpa)KeHI/Iﬁ

MOXeT ObITh HUCMONb30BaHA KAK aBTOHOMHO, TaK U B
KauecTBe BCTPOCHHOI NOACUCTEMBI B
MaTEMATUYECKUX Cpe€aax, 4TO MOXKET 3HAYUTEIILHO
YBEJIUYUTH ux MpOU3BOAUTEIILHOCTH 3a Cyer
pacnpeneneHHoNH 00paboTKy.
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