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PEIIIEHUNE YPABHEHUI PAJIMOAKTNBHOI'O PACIIAJIA

. T'. Mogecron
(POALI-BHUNT®)

,I[aeTCH OIMUCaHUE aJrOPUTMa, IMO3BOJIAIOMIEIO IMpU MUHHUMAJIBHBIX BBIYUCIIUTEIBHBIX 3a-
TpaTaX MOCTPOUTH yCTOI'/,I‘II/IByIO nmpoueaypy pemeHnd, B TOM YUCIe B aHAJIUTUIECKOM BUIE,
ypaBHeHHﬁ, OIIKCBIBAIOIMUX U3MEHEHHUE U30TOIIHOIO COCTaBa BEIIECTBa BO BPEMEHH.

BBenenue

CyurecTByeT J0CTATOYHO OOJBIIOE UHCIO MPU-
KIQIHBIX 337a9, IJIsT KOTOPBIX HEeO0OXOIMMO OTpe-
JIeJISITh 3aBUCUMOCTE U30TOITHOTO COCTaBa BEIECTBA,
OT BpeMeHU. 3/IeCh CIeAYeT 3AMEeTUTh, UITO BCIOJY B
970t pabore [JIst KPATKOCTH W30TOMAMU DYIyT Ha-
3BIBATHCA W U30MepHI [1], Tak Kak B JaHHOM CIy-
Jae XapaKTEePUCTUKU MOBEJEHUS PA3IUIHBIX WU30-
MEPHBIX COCTOSAHUN CYIIECTBEHHO OTJINYAIOTCA APYT
OT Zpyra.

W3meHeHme W30TOTHOIO COCTABA, OMUCHIBAETCST CH-
cremoii mudpdepennmanbabix ypasuenuii. Pere-
HUE 3TOI CUCTEMBI, C OJHON CTOPOHBI, YIIPOIIA-
ercsd TeM, YTO B OOJBIIMNHCTBE CJIyY9aeB Ha J0-
CTATOYHO OOJBIIIOM WHTEPBAJIE BPEMEHU ee MOXK-
HO C XOpOIIeil TOYHOCTHIO ANMPOKCUMUPOBATH CH-
CTEMOIl JIMHEWHBIX ypaBHEHUWN, MaTpUIa KOTOPOI
obJ1a/1aeT psIOM IMOJIE3HBIX CBOMCTB, YTO MO3BOJIS-
€T CBEeCTU pelIeHHe HeJUHEHHON 3aja4u K II0Cie-
[IOBATEJILHOMY PeIIeHnio HeDOIbIIoro Hadopa Jim-
Heitubix 3amad. C JApyroift CTOpOHBI, 3TO pelleHne
YCIIOXKHSIETCS OOJIBITAM KOJUIECTBOM pPaCCMaTpHU-
BAEMBIX M30TONOB (Pa3MEPHOCTHIO CHUCTEMBI), 10~
CTUTAIOIIUM TTOPSI/IKA HECKOJTBKUX THICSIY, a TAKXKe
CUJTBHBIM PA3/IMIMEM XaPAKTEPHBIX BpeMeH (1epuo-
JIOB TIOJTY PACIIa/a,), IPUBOJISIINM K CYIECTBEHHOMY
OTJINYUIO TIOBE/IEHUsT KOHIIEHTPAIUU PA3HBIX U30TO-
OB 33 BpPeMs 3BOJIIOIIMUA CUCTEMBI.

Takum obpazoM, OpuMeHeHHe OOIMUX MEeTOMO0B
JlaeT HEYCTONYIMBOE PEIeHne, K TOMY Ke Tpedyro-
n1iee SHQYUTE/JIBHOTO KOJIMYeCTBa BBIYUC/IUTE/IbHBIX
3arpar. Bosiee TOTO, C UX TOMOIIBHIO HEBO3MOXKHO
MTOJIYYUTh AHAJIMTUIECKOE PEIEeHNe, KOTOPOe yI00-
HO HUCIOJB30BATH I PAna 3ajad. ITU (HPaKTOPbI
IUKTYIOT HEOOXOIUMOCTh pa3pabOTKU CIIEIUATBHO-
10 AJITOPUTMA.

B naunoit pabore mpeacTaBIeHo OMUCAHNE TAKOTO
AJITCOPUTMA, TIO3BOJISIIOIIETO JT0CTATOYHO 3 dHeKTuB-
HO HAaXOJWUTH pelleHne JIMHEeWHON 3a/1a49n paJgnoaK-
TUBHOT'O pacCrajia. q)aKTI/ILIeCKI/I OH CBOAUTCA K pPe-
KYPPEHTHOMY BBIUUCTICHUIO PsiJia TApaMETPOB, C I0-
MOIIBIO0 KOTOPBIX CTPOUTCS] AHAJIUTHIECKOE Perire-
mre. Kpome Toro, mpejjaraembiii ajiropuTMm yiao-
OeH U [Jis pelleHusl HeJTWHEWHBIX 33a/ad, TaK Kak,
BBIYUCIUB OJUH Pa3 TEH30pP PacrajoB, MOXKHO HC-
MIOJI30BATh €ro Jjis PeIlleHus JIOKAJIbHBIX JIMTHEel-
HBIX [10/133,/1a4.

B Hacrosimee BpeMst aJrOpUTM PeATN30BaAH B OJI-
HOM U3 KOMILJIEKCOB IMPOTPAMM, CO3JAHHOM JIJIsi MO-
JIeJTMPOBAHUST TPOXOXKJIEHUST YACTUI BEICOKUX SHEP-
rUil Yepes3 BeIeCTBO. JTOT aJITOPUTM UCTIOIB3YeTCs
B MIpOIeAypax 06paboTKu pe3y IbTaToB M0 HAKOTILIe-
HUIO sITEPHBIX OCTATKOB W TIO3BOJISIET OIEHUBATH 3a-
BUCUMOCTBH OT BpEMEHU KOHIEHTPaIOWUN KaK WX, TaK
U CO3J[ABAEMBIX UMW PAJUAIMOHHBIX TOJIEH.

Jlesto0 B TOM, 9TO MPHU SITEPHBIX B3AMMOLEHCTBIATX
BbICOKO9Heprerndeckux dactutl (£ > 115B) obpa-
3YIOTCS OCTATOYHBIE si/[pA C MacCaMU U 3apsIaMu,
pacnpeiesIecHHbBIMIA B JIOCTATOYHO HMIMPOKUX WHTEP-
BajiaX, UTO, B CBOIO OYEpEeIb, MPUBOIUT K TOMY,
YTO TPOXOXKJIEHUWE ITUX UACTHUI] Yepe3 BelecTBO,
0CODEHHO CojlepIKalliee JIEMEHThI W3 KOHIIa, TabJIu-
bl MenjienieeBa, BbI3bIBAET HAPAOOTKY OOIBITOTO U
3apaHee He W3BECTHOIO KOJIMYECTBA H30TOMOB. B
YaCTHOCTH, JIJId PEIIeHus] 334U OIEHKHU pPajIua-
mponHoit Harpysku Ha CMS-merexrop (IIEPH) uc-
[I0JIE30BAJIACH OOJILIIAS YaCTh JAHHBIX 13 OMOJIMO-
Teku 2|, comepxareii xapakrepuctuku 2707 w30-
TomoB. [lonbITKY TPUMEHUTH B JAHHON 3a/1aue pas3-
JIMIHBIC aJITOPUTMBI HE TaJIN yJOBJICTBOPUTE/IbHBIX
PEe3yJIbTATOB BCJIEJICTBHE HEBBICOKOH TOYHOCTH U
Bobmoro Bpemenu cueta (OblLTa HEOOXOMMa OIeH-
Ka HapabOTKNW HEKOTOPHIX M30TOIOB W HABEIEHHO-
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0 paauarmoHHOr0 (POHA /I MIUPOKOrO JTHAITa30-
Ha BpeMeH U OOJIBIIOTO, MOPSIKA HECKOJBKUX ThI-
csa, uancaa obsacreit). [IpemmaraeMblii B JTaHHOM
pabore ajaropuT™M MO3BOIUI U3DEKATH ITUX HEI0-
ctaTkoB. B wactmocTm, ajsa mporteccopa Pentium-
I1/400 MT'1; Bpewmsi, 3aTpaunBaeMoe Ha BbIYNCIEHNE
TeH30pa pacmaaoB, coctapaser ~ 0,17 c, Ha perre-
nne 3agaun Komm — =~ 0,02 c.

OcHoBHBIE ypaBHEHUA

B GombImmHCTBE NMPUKIAIHBIX 33729 U3MEHEHNe
W30TOITHOTO COCTaBa TPOMCXOAUT B OCHOBHOM 33
CYeT JBYX IIPOIECCOB: B3aMMOIEHCTBUS saep Be-
IIIECTBA C TTOTOKAMH YACTHUIL U CAMOIPON3BOJIHLHOTO
PaanoaKTUBHOIO pacmaia. IIpm aTom Bcerma MoxK-
HO BBIOpaTh MHTEpPBaAJ BPEMEHHU, BHYTPH KOTOPOTO
BJIMSHAE U3MEHEHHUsI W30TOIHOIO COCTaBa Ha IIOTO-
KI YaCTHUIL MOXKHO CUNTATH HECYIIIECTBEHHBIM U CUM-
TaTh HOC/IEIHNE 3aBUCAIIUMU TOIBKO OT BHEIIHUX
ycioBmit. Takoe mpubnkeHue TPUBOIUT K TOMY,
9TO MOYKHO OIPEJIETUTH HEKOTOPYIO 8HEULHI010 CKO-
POCTH HAPaOOTKM TAHHOTO M30TOTIA, 33 CIET TIEPBOTO
mporiecca. Y paBHEHWe, OMUCHIBAOIIEe M3MEHEHNe
M30TOIIHOTO COCTaBa B 9TOM MPUOIMIKEHNN, MOXKET
OBITH 3AIMCAHO B C/IEAYIOIIEM BUJIE:

dn; 1 P;_;
ﬁ:_;ini_'_; p nj-I-Ui(t),

TJIe N — YUCIO sijiep (KOHIIEHTPAIHs) 4-TO H30TOTIA;
T; — CpejiHee BpeMs ero Kusnu; Pj_,; — cymMmapHas
BEPOSATHOCTH KaHAJIOB paciaja j-ro u30Toma, MpH-
BOJAIIUX K 00pazoBaHuio i-ro; v; (t) — CKOpOCTH
HApabOTKHM 4-I0 M30TOIA 3a CYeT PeaKIyii ¢ IMOTO-
KaMu dacrull. Ecian 0003Ha9uTh

1 . .

_;7 =17
Ay = i 1
) Pj—)i Z#] ( )

i
TO 9TA CUCTEMA MOXKET ObITH 3amrcana B 6ojee ya00-

HOM [I/I aHaaIn3a popMe:

dn;
d—tZ = ;Ai]‘n]‘ +v; (1),

WJIV, WCIOJIb3ys BEKTOPHBIE 0003HAUEHN I,
dn

e A — KBajpaTHas MATPUIA, KOTOpas B JATbHE-
meM OyIeT Ha3bIBATHCS MamMpPuyet pacnados.

Pemenne ypasuenust (2) npu ycinosuu 7 (ty) = i
MOKeT OBITh BBIPAXKEHO (hOPMYJIOit

t
o + / e M) (f) | . (3)

to

i (t) = ehlt-to)

B uacrrocrm, pemenue Hambosee 4aCTO BCTPEYAO-
mieiics Ha mpakTuKe 3agaqn ¢ iy = 0 u ¥ (t) = 0y =
= const nMeeT BUJ

() = A M 1] 5 — —R 15,
t—00
[TpakTraeckn perenne OCHOBHBIX 3a/ad W3MEHe-
HUsI W30TOIHOTO COCTaBa 3a CYET PAJUOAKTUBHOTO
pacrajia CBOJUTCA K TOJCTAHOBKE B 3TO BbIparKe-
HUE ONPEJIEIEHHbIX 3HAYEHWH napaMeTpos u (um)
BBIUUCJICHUIO €r0 MPEeIeIbHBIX 3HAUCHMUIA.

Kak Bugmo, 1151 moCcTpoeHMS PereHuii HeoOXou-
MO BBIYUCISATH HEKOTOPBIE (DYHKIMYA MATPHUITHI PAC-
majoB. B obmiem ciydae, yauThIBas TO, YTO pas3-
MEPHOCTH MATPHILI (KOTMYECTBO PA3JIUIHBIX H30-
TOIOB) JTIOCTHUTAET MOPS/IKA HECKOJBKHUX THICSY, ITO
npobsiemaruyno. Jjag mocrpoenus 3HdeKTUBHO-
o0 aJrOpUT™Ma HEOOXOAWMO PACCMOTPETH HEKOTO-
pbI€ CIlenuabHbIe CBONCTBA MATPUIIHI PACIAI0B.

CsoiicTBa maTpuilbl pacnamoB

Ornpenenum criennabHbIE CBORCTBA MATPUIIHI A.

[Teppoe cBoiicTBO — caMoe O4eBHIHOe. DTO pas-
PEKeHHOCTh MaTpullbl A, KoTOpas cieayer u3 ee
onpesesenus (cM. (1)), Tak Kak IUCI0 KAHAJIOB Pa-
MUOAKTHBHOTO PACTIAIA JIJTsT JIIOOOTO 3JIEMEHTA CpaB-
HUTEJIbHO HEBEJINKO.

Haubonee BazkHoe, BTOpoe CBOMCTBO /1A MOCTPO-
C€HUA aJITOPUTMa OIIPpEeIEJICHNA MaTPUIIBI A ABJIAET-
Cs1 C/IEJICTBUEM 3aKOHa COXpaHeHws: dHeprum. I3
9TOTO 3aKOHA CJEIYET, 9TO B KAKIOM aKTe pacla-
ITa, SHEprug aToMa He Bo3pacraeT. Takum obpaszoM,
eCJIU CYIIEeCTBYET MPOIecC Paclaia $-T0 M30TOTA,
MPUBOISAIINN K 0OPa30BAHUIO j-T0, TO He CYIIEeCTBY-
eT TIPOIecca PACMaIa j-ro M30TOMa ¢ 00PA30BAHMU-
eM ¢-T0. lcmomp3ysa 3TO CBOMCTBO HA MHOYKECTBE
M30TOIMOB, MOKHO BBECTU OTHOIIECHUE YaCTUIHOI'O
nopsijika [3], onpezesisieMoe cieyomnmM COOTHOIIIe-
HUEM: U30MOon i > U30mon j = Cyuwecmeyem Ka-
HaA pacnada i-20 uzomona, npusodawul ¥ 06paso-
6aHUI0 j-20. YIO0DHO MOCTPOUTH WHIEKCAIUIO M30-
TOTIOB B COOTBETCTBUU C OTHOIIEHHEM YACTUIHOTO
rnopsijika, T. €. u3omon i > uzomon j = 1 > j. Ma-
TPUITA PACITAIOB, JTEMEHTH KOTOPO# PACIIONOKEHbBI
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B COOTBETCTBUM C BBIIIEOTIPEIE/ICHHON WHIEKCAI[U-
eif, mMeeT BepXHeTpeyroibHblii Buf (T. . Ajj = 0,
ecin ¢ > 7). Ilpm sTom cormacuo (2) amaroHasb-
HBIE 3IEMEHTHI 00pPaTHO MPOMOPIINOHAIBLHEI CPEI-
HEMy BPEMEHU YKU3HU COOTBETCTBYIOIIEr0 N30TOMA:
Aji = —1/7;. B wacrHOCTH, M 9TO BarXKHO JIJIsl JJAJIb-
HEUNINX PACCYKAEHUU, JaHHOE CBOUCTBO NPUBOAUT
K TOMY, 94TO COOCTBEHHBbIE 3HAUYEHUS] MATPUIIBI PAC-
[aJI0B COBNAIAIOT C €e JMAarOHAJIbHBIMU JIeMEeHTa-
ML

AiZAiiZ—;i- (4)

BemescTBre  B3aMMHOOJHO3HAYHOTO — COOTBET-
CTBUA THUIIOB HM30TOIIOB M BEKTOPHBIX MWNHICKCOB
BCIOJYy B JAJIbHEIIeM MPEIJIOKEHNE i CPAGHUMO
(necpashumo) ¢ j Oymer mogpasyMeBaTh, UTO
M30TOI THIA § CPaBHUM (HECDABHUM) B CMBIC/IE
BBEJIEHHOI'O OTHOIIEHUs] YACTHYHOTO MOPSIKA C
M30TOTIOM THUIIQ j.

W nmakower, mocjaeaHuM, TPETHUM CBONCTBOM SIB-
JIIETCSI TO, UTO JIJIsl JTIOOBIX CPABHUMBIX H30TOTIOB 4
U j BBIIOJHSETCS YCAOBHEe T; # T;. Boobmie roso-
psi, 9TO CBOICTBO He MMeeT HUKAKUX (DU3NIECKUX
npuanH g1 obocHoBamust. OIHAKO COMOCTABICHIE
PA3INMYIHBIX IKCIIEPUMEHTAJIbHBIX JaHHBIX, B YaCT-
HOCTH KOHCTaHT M3 OubanoTeku (2|, mogTBEep:KIaeT
BBICKa3aHHOE TPEJINOJIOKEHE.

Tenzop pacnaaon

Il mocTpoeHusT aJrOpUTMa peIlleHusl ypaBHe-
HUI PagnoakKTUBHOTO PACTaga HEOOXOINMO TOKa-
3aTh CJIEIYIOIIee.

YrBepxkaeHue. IKCNOHENMA MOMPUUDL PAC-
nadog mootcem bvmsb NPedcmasAeHa 6 CACOYIOULLM

sude':
(™)., =2, (5)

2de A\, — cobcmeennvle 3HANEHUA MAMPUYDL, G ,ufj
YydoBAemBOPAIOM COOMHOWEHUAM

(i >k)V (k> j)=pl=0. (6)

!Kak m3BecrHo, ecm MaTpuma mMeeT pPas/MYHBIE COO-
CTBEHHBIE 3HAUEHN, ee SKCIIOHEHTA IIpeJCTaBIMa B BUJIE JIN-
HEeHHON KOMOMHAIMU 3KCIIOHEHT OT COOCTBEHHBIX 3HAaYeHUI.
OHAaKO B TAHHOM CJIyYae MaTPULA PACIAJI0B UMeeT OObIYHO
0OJIBIITOE YHCIIO COBITAIAIOIINX COOCTBEHHBIX 3HAYUEHUH W TI0-
TOMY JOKA3aTeJbCTBO CYIIECTBOBAHUS IKCIIOHEHIIUAIHHOI'O
[IPE/ICTABJIEHUS SBJISETCS HEOOXOAUMBIM yCJIOBUEM ITOCTPOEe-
HUS PENIeHNs IBOJIIOIMOHHBIX YPaBHEHUIH.

JIomoTHUTEILHOE YCIOBUE: 6 CAYUGE, ECAU TOMA Obl
dea u3 uzomonos i, j uau k necpashumv, (cM. mpe-
OBLIYINAN pa3zen), mo, mak owce, kak u 6 (6), co-
OMBEMEMBYIOUWLUE UM KOIPHUUUEHM L HYAEBDLE:

=0. (7)

1, k, 7 — nonapHo necpasHuMbL = ufj

Jts kpaTkocTn HADOP KOMITOHEHT ,ufj B JlaJIbHEl-
meM OYyIEeT Ha3BbIBATHCS MEH30POM Pacnados, XOTs
TEH30POM OH SBJISIETCS TOJIBKO II0 JBYM HUXKHIM
WHIEKCAM.

Jlna nokazaTenbcTBa yno0Hee B3ATh He MaTpu-
1wy A a TPAHCIOHUPOBAHHYIO AT SIBJISTTOIILY FOCST
HIDKHETPEYTOIBHOM, BhIpayKeHue ;[ﬂﬂ 9KCITIOHEHTHI
KOTOPOI#i Uepe3 TeH30p pacmajioB coriacHo (5) Oy-
JIeT CJIeLYIOTUM:

(eT\Tt>ij _ ( ) Z“k Akt (8)

B sTom ciydae ecim BEKTOp 4 SIBJISIETCS TIPOM3Be-
JIEHUEM KCIIOHEHThI MATPUIIBI HA BEKTODP &,

TO KOMIIOHEHTHI §j SIBJISTFOTCST PEIEHUSIMU CHCTEMBI
muddepeHImaabHbIX yPABHEHUH

dy
: Z A]zy]a Yi (0) = Zy. (9)

Kak u3BectHo, perenne (9) MOXKHO MPEJICTABUTD
B BUJE JIMHEHHOW KOMOWHAITNN CTETNEHHBIX W TTOKa-
3aTebHBIX (DYHKIMI mepeMeHHoit ¢ (CM., Hampu-
Mep, [4]), omHako cTpyKTypa MaTpHUIibl A mosBona-
€T IOJIYYUTHh ero B BUJI€ PEKYPPEHTHON I10CIe0Ba-
TeJTBHOCTH PeIleHns YPaBHEHWH g KaXKIO0TO %:

i—1 t
yi (B) = | =i + Z Aji / dry; (1) e NT | et
j=1

0

Jokaxkem, 9T0 9TO peleHne COrIaCHO COOTHOIIEHN-
am (5) u (6) MOJKHO IpeICTaBUTDL B BHE’

Zzuk Nt

k=1p=1

(10)

2Heo6X0aMO MOMHATD, UTO TIPU CyMMUPOBAHIH OT/IHY-
HBbI OT HYJId TOJIBKO T€ YIEeHbl, UHIEKCbl KOTOPBIX IIOIIapHO
CpaBHUMBI.
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Hna nokazarenscrsa (10) ya06H0 ncmons3oBaTh
MEeTOoJT MaTeMaTuIecKoit mHayKiuu. Jas 1 = 1 BhI-
paxenne (10) mpuHEMaeT BHT

yp (t) = Mg,

To ects pui; = 1. JIjIst IPOU3BOMBHOTO i, HCTIOMB3YST
PEIOIOXKeH e WHIYKIWY, Beipaxkenne (10) Moxk-
HO 3aIMCaTh KaK

i—1 ik t
y; (t)= xﬁz Aji Z Z u’;jxp/dT ePr—Ai)Tl At
j=1  k=1p=1 0

(11)

Unrerpuposanue (11) maer

i)t _q

i—1
Yi (t): ZEi—i-Z Aji Z Z ,up]xp VDY e)\it,

j=1 k=1p=1

njiim

yi () = eM'ai — ZAJZZZ

j=1 k=1p=1
-1 J k N
+ZAJZZZ>\ f])\ )\ktxp' (12)
j=1  k=lp=1"Fk %

Kak BWIHO, 5TO BBIpayKeHHE COBIAJAET C YCJIO-
BueM wHykuu (10), 9TO M JOKA3BIBAET MCXOHbIE
npeznonozkenus: (4) u (5), KOHEYHO, PU YCTIOBUA
PABEHCTBA HYJIIO IPOU3BEICHUiT Aji,u];j JJIST BCEX j U
P B TOM CJIy4ae, KOIa Ay = A;. DTO CBOHCTBO CIpa-
BeINBO Tpu BhinoaHernn ycnosus (7). Heiicteu-
TEJIbHO, TOrda JJIg HEHYJIEBOTO 3HAYCHU A BBIIIIEYTIO-
MAHYTOr'O IMPpOU3BEACHUA N30TOIBI, COOTBETCTBYIO-
mue uHaeKcaMm p, k, j u 4, JOMKHBI 00pa30BHIBATH
HEeyObIBAIOIILYIO TEMOYKY U COOTBETCTBEHHO JIFOOBIE
JIBa W3 HUX JIOJKHBI OBITH CPABHUMBI (TakK KakK BCe
OHU COCTABJISIIOT JINHEHHO YIOPSAIOYEHHOE TTOIMHO-
KecTtBo). B wacrnocrm, cpaBaumbl k u i. Oxna-
KO COIVIACHO TPETheMY CBOMCTBY MATPHIIBI Paca-
OB IIPH 3TOM Bcerjga A\, 7# A;. Takum obpasowm,
0CTaJIOCh J0Ka3aTh BhINOAHEHNE ycaoBust (7).

Hng ero mokazaresnbcra, ucnonb3ysa (12), mo-
JgyanM (HOpMaIbHBIE PEKYPPEHTHBIE COOTHOIIEHUS
JIJTs1 BBIYMC/IEHUST KOMIIOHEHT TEH30Pa Paciaios (ec-
JI TIPE 9TOM HE BO3HUKHYT IMPOTHBOPEUNst, MOKHO
OyJerT CUMUTATh JOKA3ATENHLCTBO 3aBEPITEHHBIM ):

Ait
pr—i_

(13)

(14)

1—1
i _ D,
K = — E ::U‘jia
p=J

ni =1, (15)

rae j <k <.
OueBunHo, ecyi HeCpaBHUMEI § u k, TO BCe ,ug’?p u,
CJIeJI0BaTeIbHO, BCsi CyMMa B Beipaxkenun (13) pas-
k _—
HBI HYJTIO, & SHAMUT, U [ij; = 0. B Tom xe ciaydae,
eCJIM HECPABHUMBI WHAEKCHI k W 4, TO BCE UJIEHBI
CyMMBI Apip,?p = 0 m COOTBETCTBEHHO BCS CyMMa
uysnesas. Takum obpaszom, coornorrerne (13) co-
xpansier csoiicrso (7). Yro xe kacaercs (14), To
. . p
IPU HECPABHUMBIX % 1 ] BCE [ij; B CyMME PaBHBI Hy-
JIIO ¥, CJIEJIOBATEIBHO, CBOHCTBO (7) COXpaHsieTcs.
Takum 06pa3oM, yTBEPKIEHNE O CYIIECTBOBAHIH
TEH30Pa PACIAIOB TOKAZAHO.

Sameuanue 1. Tak Kak mpaBasi U jeBast 4aCTh
BhIpayKeHust (5) SBJISIOTCS aHAJTUTHICCKIMA (DYHK-
IUAMYU NEPEMEHHOI ¢, TO 0YEBUIHO, YTO I JIH000-
r'0 HEOTPHUIATEIBLHOTO TIEJIOT0 TUCIA 1, CIIPABETIBO
CITe Ty oIIee:

dr % ~
(E ) - (i), = >ty

To ectb yTBepKaeHNUs, TOKA3AHHBIE JIJIsT IKCIIO-
HEHTBI, CITPABETUBEI JIJTsT JTIOO0T0 TIOTMHOMA, & CJTe-
JOBATETBLHO, W JIIA 000l IeficTBUTeNbHON (hyHK-
MU, TaK KaK Ha KOHEYHOM MHOxkecTBe (criekrpe A)
st00ast PyHKIUS TOYHO TPEICTABAMA, TOTMHOMAMH.

Sameuanue 2. Kax JIerKo 3aMeTUTh, BRIPAYKEHUSI
(14) n (15) BMecTe 5KBUBaJEHTHBI COOTHOIIEHUIO

A
k
Z Hji = 5jia
k=j

KOTOPOE, BIpOUeM, caeayer u3 (8), ecam B mocaes-
HeM MOJIOKUATE ¢ = (0. DTO MO3BOJILIET IPU BBHIUKC-
JIEHUW TEeH30Pa pPacCllaJ0B HE XPaHUTH KOMIIOHEHTHI
,u;z anda j =1,...,1, Tak KaK B COOTBETCTBUU C 3a-
MedgaHueM 1

)

j—1
> uf (f () = f (&-)), i <.
k=1

L =7;
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. I'. MonecroB

3akKJiroueHue

Taxum 06pa3om, mperaraeMbIii aJIrOPUTM periie-
unst 3aga9n Kommw (3) (mm mabopa Takmx 3a/ad)
COCTOHT U3 JBYX IIArOB:

1) BBIYMCIEHMS TEH30pa PACIAJIOB ,u§ ks
2) 10/IyUeHUsI PelleHus B BUJe JIMHEHHOH KoMOu-
HAIIIH KOMIIOHEHT TEeH30pa PacIajoB C Mapa-

MeTpaMu 33/]a4¥d U BeJIMYUHAMU BUIA elit,

[Ipu 5TOM TIpH pernennn HAGOPa 3324 MEPBbIil mar
JIeJIAETCST TOIBKO OJIMH Pa3.

B 3ax/mi09€Hne MOXKHO TPUBECTH BHIPAYKEHWST, NC-
HOJIb3yeMble [|Jisl BHIYMCJICHHUs BEJIMYUH Ha 11are 2
npu perrernu 3a1a49u (3):

(ex(t*to)ﬁ()) — e)\i(t*to)noz. +

i

7j—1
+ Z Z /’L?j [e)uc(t*to) — N (t*to)} noj;
§>i k=i
t t
/ Aghdt | = / dt'{e)‘i(tto)vi(t') +

to

>0 k=i
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