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Hoesocubupckuii cocyoapcmeennulii yHueepcumem,
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Hncmumym evluuciumenvHot mamemamuxu u mamemamuyeckou eeoguzuxu CO PAH

VJIK 519.676

B nmanHOlW paboTe mpeAcTaBiieH CIEAYIOUIUIM MOAXON K TMOJYYCHHWIO 3HAYCHUH YCIOBHO-
ONTUMAJIBHBIX IMaPaMETPOB CTOXACTUYCCKUX UHCICHHBIX MOJIEICH, MPEACTaBISIOMUX COOOM
JIByXTIapaMeTpUYeCKHe aITOPUTMBI MPHOIIDKEHHs (PYHKIIMOHAIOB OT pelIeHust (WM caMoro pe-
IICHNST) HHTETPAILHOTO ypaBHeHUsI DpearonbsMa BTOPOro pojia. BepxHsis rpaHUIla MOTPEerHOCTH,
3aBHCAIIAs OT JIByX IMapaMeTPOB MOJICIH, TPUPABHUBACTCS K TPEOYEMOMY YPOBHIO MOTPEITHOCTH.
N3 nosyuyeHHOro ypaBHEHUSI OJAWH MapaMeTp BbIPAXaeTca uepe3 APYrovl v MOJACTABIISETCS B BbI-
pakeHue I TPYAOEMKOCTH aJTOpPUTMA. Y CIIOBHO-ONTHMAIBHBIM ITapaMeTpOM MOZENH OObsBIIS-
€TCSl MUHUMYM TI0JTy9aeMoi (DYHKITUH OJHOTO TIEPEMEHHOTO.

Kntouegvle cnoga: yucieHHble MOAETHU (AITOPUTMEI), YCIOBHO-ONTUMAIIBHEIC MTAPaMETPHI, 3a-
JIAaHHBIM YPOBEHb NOTPEIIHOCTH, MUHUMU3aLUs TPYJAOEMKOCTH, HHTETpalbHOE ypaBHeHUEe Dpen-
TOJIbMa BTOPOTO POJIa, THHCHHBIH (hyHKITHOHAT

1. YcioBHasi onTUMM3anMsl AByXNapaMeTPpUUYeCKUX aJropuTmMoB. B nanHoil paboTe pedb
HJIET O COTJIACOBAHHOM BBIOOpE MapaMeTpOB YHCICHHBIX Mojeliel (aJiropuTMoB), oOecreunBaro-
IeM 3aJaHHbIA YPOBEHb MOTPEIIHOCTH (0003HAYUM €ro y) MPH MUHUMAIbHBIX BBIYHCIUTEIBHBIX
3arparax S.

[Tpoie Bcero Takoii BEIOOpP peaiu3yeTcst MPHU HATHYUH JIByX MMapaMeTpoB Mojiesiu (0003HaYNM
ux M u N) cnenyronum odpazoMm (cM., Harpumep, [1, 2]).

Crpownrcst BepxHsist rpanuna UP (M, N) norpemocTtr anroput™a & (M, N), 3aBucsmias ot na-
pametrpoB M u N:

6(M,N) S UP(M,N). (1.1)
Ota QyHKIMS 1BYX NEPEMEHHBIX PUPAaBHUBACTCS BeIMUYMHE Y. 3 ypaBHeHUs BUIa

UP(M,N) =y (1.2)
OJIMH U3 MapaMeTpoB (Hanpumep, N) Bbipaxkaercs uepes apyroii: N = p(M).

DTO COOTHOIIEHHE MOJCTABISETCA B BhIpaxkeHue s 3arpat S(M, N) (KoTopoe TOXe 3aBUCUT
ot mapameTpoB M u N). B pesyisrate monydaercs ¢pyskmus S(M) oxHOro nepeMeHHOTo M, KOTO-
past ccieyeTcsi HA MUHIMYM C TIOMOIIBIO U3BECTHBIX MIPHEMOB MAaTEMaTHYECKOTO MM YHCICHHO-
r0O aHaIu3a.

Haiinennsie 3HaueHust M, (V), N = W(M,,;(¥)) OOBSBISIOTCS YCIO8HO-ONMUMATbHBIMU
napamempamuy MOAenH (AIrOpuTMa). «Y CJIOBHOCTB» TaKOTO CIIOCO0a ONTHMHU3AIMH CBS3aHa C TEM,
4TO B JIEBOM dYacTH ypaBHeHHs Buza (1.2) ucmomp3yercss He cama IOTPEIIHOCTh ANrOpHUTMa
d(M, N), a ee Bepxusisi rpanuna UP (M, N) (a Bapyr 3Ta rpaHuiia HetouHast, rpy6as?!).
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Cnenys pabotam [1, 2], B kKauecTBe OCHOBHBIX NMPUMEPOB MPUMEHEHHsI OMMCAHHOTO MOJIX0Aa
paccMOTPUM MOJEIH, OMUChIBAEMBIE UHMe2PaNbHbIM YpasHeHuem Ppedzonbma 6mopo2o pooa (CM.,

Hanpumep, [3]) wis HeusBecTHOM GyHKIMH @ (X):

px) = f k(x',x)o(x")dx"+ f(x) niu ¢ =Ko + f; (1.3)
X

sneck Gynkimu h(x) (onpexenstier pynkumonan (1.3)), k(x', x) (sxpo mHTErpaNLHOTO OmEpa-
topa K) 1 f(x) (cBoGoanbIii uneH ypasaerus (1.3)) — 3amansr; x', x € X € R%,

31ech pacCcMaTPUBAKOTCS 3aJaul IPUOIMKEHHOTO BHIUMCIEHHS TMHEHHBIX (DYHKI[MOHAIOB BH-
na

In = (@, h) f P(OR(x) dx (1.4)
X

WM camoro pererus @ (x).

Jlnis pemieHus STHX 3a/1a4 BechbMa dPPEKTHBHBIMH OKa3bIBAIOTCS crmoxacmuyeckue (Panoomu-
3UpoBanHble) YUCTEHHble CXeMbl, CBI3aHHBIC C IPUMEHEHHEM memooa Moume-Kapno (cM., B 9acT-
HOCTH, [1, 2], a Taxke Pa3nenst 2 u 3 manHOM cTaThu). B 3THX anropuTMax BEJMYUHBI MTOTPEIIHO-
ctu 6(M,N) SIBASIOTCSL CIy9allHBIMH BEJIMYMHAMH M TPeOyeTcsi ONpeieieHHe BEPOSTHOCTHOTO
cMmbIcna cooTHomenuid Buaa (1.1). B manHoil paboTte mpeamnonaraercsi, 9YT0 3TH COOTHOLICHHS BBI-
TIOJIHEHBI C BEPOATHOCTbHIO, OJM3KOM K €AMHHULIE.

2. Yc/ioBHasi ONTHMHU3ANMA PAHAOMU3MPOBAHHOIO HTEPANMOHHOr0 AJrOPUTMA NMPHOJIH-
skeHust pynkuuonana. CHauana pacCMOTPUM 3a/1ady MPUOIMKEHHOTO BBIYUCIIEHUS (PyHKIIMOHAIA
(1.4) ot pemienust uHTErpasibHOTO ypaBHeHus (1.3).

UzBectHO (cM., Hampumep, [3]), uTo ecnu omepatop K sBIsieTCS CKUMAIOIUM B OaHaXOBOM
npoctpancte B(X) ¢ nopmoit ||g|lpx) (xonkpernee, momaraem ||K||gx) < q < 1), To permenue
@ (x) ypasuenus (1.3) cyliecTByeT, €AMHCTBEHHO M MOKET OBITH IIPEICTABIEHO B BHUE psida Heti-

MAaHA

o)=Y kG0, @)

rIIe
K™f(x) = f ...ff(x(o))k(x(o),x(l)) X X k(x™ D x) dx@dx® . dxMm-D. (2.2)

B nannHo#i pabore B kauectBe B(X) mcmonb3yeTcs MPOCTPAHCTBO HEMPEPBIBHBIX (DYHKIHHA
C(X) ¢ nopmoii ||glleix) = Supxex|g(x)], rae X — xomnaxr u3 R%. K cnosy, ms nenoro psaa
MPaKTHYECKH BaXHBIX 3a1a4 aapo k(x', x) u cBoOboaHbIi wieH f(X) UMEIOT 0COOEHHOCTH, M TTOTO-
MY @, Zy, & C(X), 9TO ABJISETCS TOCTATOYHO BECOMBIM MPEMSTCTBUEM IS IMPOKOTO MCIOIb30Ba-
HUSI IPECTABIAEMbBIX B JAHHOM paboTe allrOPUTMOB.

U3 coornomenuii (1.4), (2.1), (2.2), ucnons3ys teopemsr JleBu u Jlebera (cm., Hanpumep, [3]),

nojrydyacm, 4To
Iy = z (K™f,h), (2.3)
m=0
rac
(K™f,h) = j f Fx©@)k(x©@, xD) x .. x k(x ™D, x (M) (x ™) dx@dx@ ... dx™ . (2.4)

Takum oOpazom, pynkimonain (1.4) npeacrasisieT co00l CyMMy MHTETPAIOB OECKOHEUHO BO3-
pacraromeid KpaTHOCTH.
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CHavana Juis MpHOJIMKEHHOTO BBIYHMCIICHUS BETHYUHBI (2.3) pacCMOTPUM Memood nociedosa-
menvHblX npubaudxcenuti (CM., HarpuMmep, [3]). 3ameTum, urto pernenue @ (x) ypaBuenus (1.3) sBis-
€TCS MPECIIOM IPHU M — 00 UTEPAIMOHHOTO TIpoIiecca:

Zm+1(X) = f(x) + Kz (x); m=0,12,...; zy(x) = f(x);
pH 3TOM Z,, (x) = K™ f(x), u cripaBeuTHBO HEPaBEHCTBO [3]:

qm
Il _ZmlllB(X) < 1—gq

llz, — ZO”]B(X)- (2.5)

B Teopun Merona mnocnenoBaTeIbHBIX NPUOMMKEHUI TpeAronaraeTcsi 3aJaHue HEKOTOpPOTro

M < oo m uCnosb30BaHNE BMECTO [, KOHEUHON CyMMBI

M
™M = Zmzo(xm £ h). (2.6)

3aMeTHM, 4TO

qM

1-g¢q

IKf = flleaos  (2.7)

M
|1 = 18] < maxlhCol x 1o = zullecn < ke

371eCh MCIIOJIb30BaHO HEPABEHCTRO (2.5).

B cBoto ouepenp, s mpulOnvkeHus UHTErpanoB (2.4) u3z cymmsl (2.6), UMEIOIUX MAaKCH-
MalbHy10 KpaTHOCTh K = d(M + 1), MOKHO TIOCTPOUTH CEpUI0 KyOaTypHBIX (HopMyT F,%) C 4uc-
70M y310B N, o0ecrieqrBaronuM BBHITIOJTHEHNE HEPABEeHCTBA

I — FM < HEON T, (2.8)

rae H(K), T(K) — moiouTebHble KOHCTAHTBI.
B kauecTBe OKOHYATENLHOTO MPUOIKEHUS BEUYUHBI [, u3 cooTHomeHui (1.4) u (2.3) Gepem
M
In ~ FW. (2.9)
Jns mpubmmwkenus (2.9), ucnonsiys cootHoreHus (2.7) u (2.8), HECIOKHO MOJYIUTh aHAJIOT
cootHormeHus (1.1):
M M M M
SM,N) = |1, = FS| < |in = 11| + |18 = FEP| < uP(m, N;

M
UP(M,N) = ||h|lcx) X

2 IKF = Fllegn) + HOON .
JLyist TIOMCKA yCIOBHO-ONTUMANIBHBIX TApaMeTpoB My, ¥ Ny mipubmskenus (2.9) tpebyercs
paspemuth ypaBuenue tuna (1.2) UP(M,N) = y OTHOCHTEILHO OJHOTO W3 MapaMeTpoB (Harpu-
Mep, N). TpyaHOCTH, BO3HUKAIOIIKE NPU PELIEHUH 3TOTO YPABHEHMS CBSA3AHBI C OLIEHKON BEJIMYMH
q, IKf = fllcey, HK) u t(K) u3 coorHomenuii (2.7) u (2.8).
JLst Majioro ypoBHs IIOTPEMIHOCTH Y BEMHYMHA My, MOXKET OBITh JIOCTATOYHO OOJIBLIOH, IT0-

M
3TOMY B KadeCTBE F,E N) 3aBEJIOMO HEIeJIeco00pa3Ho OpaTh JIEeTEPMUHUPOBAHHBIE KyOaTypHBIE

(opMyJIBl Ha PETYJISIPHBIX CETKaX (XOTs TaKue — B LIEJIOM OeCHepCleKTUBHBIE — MOMBITKH MPEANpH-
HUMAJIUCh: CM., B 4aCTHOCTH, paboty [4]). 31eck TpeOyeTcss HCIOIBb30BATh cmoxacmuieckue Kyoa-
mypHovle ghopmynel (mnu meton Monrte-Kapno) — cm., Hanpumep, [1, 2]. [IpuBenem TecToBbIi mpH-
Mep 3(QPEKTUBHOrO MPUMEHEHMs 3TOr0 METOAAa BMECTE C PELICHHEM 3aJaud IMOHMCKa YCIOBHO-
ONITUMAJIbHBIX NTAPAMETPOB.

[TPMMEP 1. Paccmotpum creayroliee TeCTOBOE MHTETpaibHOE ypaBHeHue u3 [1, 2]:
X

o(x) = qf e~ @ p(x)dx' + e,  x>0. (2.10)
0
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Vpasuenue (2.10) umeer Tounoe perenue @(x) = e P* (310 06CTOATENBCTBO TTOMOTAET MPH
MIPOBEICHUH TECTOBBIX PACUETOB).

Hccnenyem mpobiemMy MOMCKa YCIOBHO-ONTHUMAaJIbHBIX MAapaMeTPOB COOTBETCTBYIOIEH YHC-
JICHHOM cXeMbI (2.9) Ha TeCTOBOM MpHUMEpE BBIUMCIICHUS (PYHKIIMOHAA

In=(p,h) = aia h(x)=eB*, x>0, B>0. (2.11)

p+B
[TocTpoeHne cToXacTUIeCKOr KyOaTypHOU (hopMyIThI F}E,Az/lv) OylleT OCHOBAHO Ha U3BECTHOM CBSI-
31 ypaBHeHus (2.10) co crneayroIieil oTHOMEPHON MOJIENbIO MIEPEHOCa MAJIBIX YacTHIL (CM., HaIlpH-
Mmep, [1, 2]).
Yactuiel 1BUTAIOTCS U3 TOYKH X = 0 B MOJIOKUTEIHHOM HANpPaBICHUH OCH X CIyYaWHBIMH

*, x > 0. B konrie npobera ¢ Bepo-

poOeTaMu, JUTHHBI KOTOPBIX PACIPEICTICHBI C TUIOTHOCTHIO €~
SATHOCTBIO P YacCTHIIA MOTJIoMaeTcs (T.€. €€ TPaeKTOpHUsl 0OPBIBAETCA), a C BEPOSATHOCThIO ¢ = 1 —p
coBepmaeT ouepeaHoii mpober £ —» 0t =12, ...

Ciy4aifHple KoopauHaThl Touek cronknoBenmii (0, &M @) £ o6pasyior onHOpOIHYIO
MPUKIIATHYI0 (0OPBIBAIONTYIOCS C BEPOSTHOCTBIO €IMHHUIIA) 11enb MapkoBa (cM., Harpumep, [1, 2]) ¢

*, x > 0 u nepexonHOU (yHKIHEH

HAYaJIbHOM MJIOTHOCTRIO TT(X) = e~

p(x',x) = qe‘(x‘x’))((x —xD)opux>0; y(w)=1npu w=0,y(w) =0 npu w < 0;
3nech T — ciydaiinslii HoMep coctosnus oopsBa &),

Eciu 0603uaunts uepes @O (x) = m(x) — mmotHoCTh pacnpexenenus coctosaus &0, uepes
M (x) = Kp© (x) — mroraocts pacnpenenenns coctosaust €D, uepes @ (x) = K2 @ (x) —
mI0THOCTh pacnpenenenus cocrosuust ¢ u t.a., 10 dymxmma @(x) = @@ (x) + oM (x) +
@@ (x) + -+ npexacrasmnser coboii psix Heitmana (2.1) (a 3HAUNT, U EIMHCTBEHHOE PEIICHUE) HHTE-
rpansHoro ypasuenus (1.3) (a tounee, ypasuenus (2.10)) ¢ sapom k(x',x) = p(x’,x) u cBobGoa-
HeM wieHoM f(x) = @@ (x) = m(x).

Jlnst mpuOIIMKEeHNsT COOTBETCTBYIONIETO OTpe3ka (2.6) cymmsl (2.3) mnsa ¢pyHkuuonana (2.11)

MOKHO MCIIOIB30BaTh OCHOBHOU 8eCOBOLL oyerueameib Z(M) (I/IJ'II/I MOHmMe-KAaApl106CKYI0 OYEeHKY — CM.

[1,2]):

(M) (M)
+ cos + T
1 = 50D ~ £ & m S, gon = zt_oh(f“)); (212)
sneck T=Tupu T < M u T = M unaue, a (M, ..., (M — nonyuaemsie na xommbroTepe BEIGOpOU-

Hble 3HaueHus ciydaitnoi Bemmuuabl (M), CootHomenue (2.12) COOTBETCTBYET CIIYHAlO NPAMO20
Mmooenuposanus nierm Mapkosa &(@, EM £@) &) g xoToporo ciydaiiHble Beca paBHBI €IH-
Hute (cM. [1, 2], a Takke mpuBeaeHHYI0 HIKE hopmyry (3.13)).

B naHHOM TECTOBOM IpHUMeEpE CIPaBEUIUBHI CIEAYIOIINE aHAIUTUYECKUE BBIKJIAIKU:

40 40
(K™f,h) = f f qgmre Ve 0Py @) | x e‘(y(m)‘y(m_l)))((y(l) —y@) x .. x
0 0

+00

X 1 (y™ — ym=1)=BY™ 1) gy @) gy m=1) gy,m) = qu oy (B+1) 5
0
y™ ( (m-1)\ym-1 m p+oo m
v j Gmm) dym=1 | gym =L j e~y B+ (5 )™ gy (m) = _a
0 (m—1)! m! J, (B + 1)m+1
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31eCh MCIIOIB30BaHO M3BECTHOE CBOMCTBO ramma-¢pyukiuu: ['(m + 1) = f0+°° whe ™ dw =
m! s w=F+1y(m).
Hcnone3yst GopMylly CyMMBI WICHOB OECKOHEUHO YOBIBAIOIIEH IreOMETPUIECKON MPOTPECCHH,
uMeeM
0o M+1 1
(M) q
I S L T o L
|h " m=M+1( fin) B+1 B+1—q

W3BecTHO Takxke (cM., Haripumep, [1, 2]), 9TO ¢ BBICOKOI BEpOSTHOCTHIO

DM [
|I,EM) _ F’g)/lv) < %; D(M) =H |[D{™; H ~ 0,80 ...

Taxum obpazom,
50400 = [ = FE) < 1~ 190+ 17 - £ <
M+1 1 D(M
) x + 20D
B+1 B+1-q <N
3aMeTHM, YTO TPYJAOEMKOCTh 3TOro anropurma umeer Bug S(M,N) = H X M X N; H = const.

< UP(M,N) = (

3amaaM ypoBEHb MOTPEIIHOCTH ¥ U pacCMOTPUM ypaBHeHue Tumna (1.2):
M+1 1 D M
o) g -
B+1 B+1—gq VN
[Monoxxum D(M) ~ D = const. Takoe HOmyIIEHHE BIIOJIHE LEIECO00Pa3HO, TaK KaK IPU Ma-

(2.13)

JIOM 3HAYCHHHU Y BBIIIOJIHCHO

D{™ ~ D¢ (1 _ (23q+ 1)M+1)’ e ¢ = Zloh(f(t))_

Bripazus N uepe3 M u3 cootHomenwus (2.13), umeeM QYHKIIHIO OJJTHOTO IEPEMEHHOTO

. HD*M
S(M) = 7

(V - (BL-I-l)MH X ﬁ)

Ota QyHKIMS YUCICHHO HCCie0Bajgach HaMu Ha MUHUMYM 1o M. Ilonck MUHMMYMa CBOJUT-

Csl K pELICHUIO YPABHEHUS
M+1

q M+1 1 q M q
=557 XB+1—q+2(B+1) XB+1—qX1n(B+1)=O

OTHOCHUTENBHO M ; 3TO yCJIOBHE PaBEHCTBA HYJIIO IIPOU3BOJHON PyHK-

U S(M) B wactaoctn, mis y = 0,001, =0,999;B=0,5 u Tabmuma. — OnTumu3anus
D = 2.1 ynanock yCTaHOBHTE, 4To MUHUMYM dyHKImu S(M) mocTu- (no mapamerpy M)
raercs mpuMepHo npu M = M,,,, = 19. anroputma (2.9)
3ameTuM Takxke, yto sl M = 19 nomyuyunoch cOBNAJEHUE TEO- M N t (cex.)
PETHUYECKOT0 W MPAKTHYECKOro pe3ynbraToB (T.e. mpu M = 19 mns 13| 469223 3,53
MOJTyYCHHUST 33JJaHHOTO YPOBHSI MOTPEIIHOCTH MOTPEOOBaIOCh MUHHU- 16 77651 1,10
MajibHOE Bpems cueta t — cM. Tabmuiy). Onucanue I[lpumepa 1 3a- 18 59919 0,94
KOHYEHO. 19 56 221 0,93
3. YcI0BHAsI ONTHMH3ALUA PaHAOME3HpOBanHoro gynkmmo- | 20 | 53994 0,94
HAJILHOTO CETOYHOro aJropuTma. Temeph paccMOTPHM @YHKUUO- 22| 51577 0,99
HalbHble AN20PUMMBbL, KOTOPbIE CTPOSTCS AJI MPUOIMKEHHUSI CaMOTO 30 49 867 1,26
pemieanst @(x) uHTEerpanbHOro ypaBHeHus (1.3) Ha KOMITAKTHOM 40 49 801 1,70

MHOkecTBe X C R4,
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OC0OCHHOCTBIO ITOM 3a/1a4H SBISICTCSI TO OOCTOSTENBCTBO, U4TO (YyHKIHMS (@ (X) 3a/1aHa B HESIB-
HOM (uHTerpaibHOi) popme (1.3) i (2.1). 10 03HaYaET HEBO3MOKHOCTD SIBHOTO (C MCIIOJIb30Ba-
HHEM KOMIIO3UIHMIA 3JIEMEHTAPHBIX (DYHKIMI) BEIYHCIIEHHS Kak caMoil GyHKuuu @ (X) B GpUKCHpPO-
BaHHOM Ha0Ope TOYEK

XM = {x;, ..., xy} (3.1)
(Hanmpumep, Ha aNMPOKCUMALIMOHHOM CEeTKe):
(p(M) = {(p(xl)! ] (p(xM)}: (32)
Tak ¥ (PyHKIIMOHAIOB BUIA
FOO = (@), o)l 00D ¥ [ 0150 dy (33)
X
JUISL 3aJIaHHBIX «0a3UCHBIX» (PYHKIMH
E(M) = {Xl(x)! ---;XM(X)}; (34)

BecoBoii pyHKIMU S(Y) U 10CTaTO4HO Oonbiioro M.

[ToToMy P MMOCTPOSHHUH AITOPUTMOB amPOKCUMAIHK GYHKIUH ¢ (x) (MIMEHHO HX MBI OyIeM
Ha3bIBATh (DYHKYUOHANbHBIMU AN20pUMMAamMU) TIPEATIONAraeTCsl YHUCICHHOE MPHOIKEHNE BEIIMIHH
(3.2) u (mmm) (3.3). Oco60 OyTyT MOXKHO BBIICTUTH PAHOOMUIUPOBAHHbIE (PYHKITMOHAIBHBIE aJro-
pUTMBI, B KOTOpbIX BenuuuHbl (3.2) u (3.3) npubnmxarorcs metogqoM Monte-Kapio (cMm., Hanpu-
Mmep, [1, 5]).

Jlnst anmpokcumManuu GyHKIuu ¢ (x) UCHONb3yeM MPEICTaBICHHS KIACCHYECKON TEOPUH YHC-

JICHHOW anmpokcuMarui GyHKIHUHA (CM., Hampumep, [6]), IMEIomux o0ITuil BUT
M

@(x) = Lyp(x) = wixi (%) (3.5)

i=1
JUTSI HEKOTOPOTO CIIEIIMAIbHO BRIOpaHHOTO Habopa «0a3ucHbeix» GyHkmuii (3.4) (Bua 3Tux QyHKIHI
ompenenseT THN annpokcumaiuu (3.5)) u koaddurmeHToB
WM = {w,, .., wy} (3.6)
Bbinenum nBa Trna GyHKIIMOHAIBHBIX alITOPUTMOB, CBS3aHHBIX C TpecTaBicHueM (3.5): npo-
eKUUOHHbLE U CeMOYHble YUCTCHHbLE MEMOObL.
st npoexyuonnvix ghyHkyuonanvusix areopummos 6azucuosie GpyHkuuu (3.4) u3 anmnpoxkcuma-
1 (3.5) nmpeacTaBisioT co0oi 0Tpe3ok psaaa (AnuHbl M) opToroHanbHbIX (¢ BecoM S(y)) GyHKIMH

(kaKk MmpaBMJIO, MHOTOWJIEHOB), JUIsl KOTOPBIX

(xi %) =] xO;sO dy =0; i#j; i,j=1,..,M.
X

3neck koapduimeHTs! (3.6) paBHbl BennunHam (3.3):
w; = (@, Xi)- (3.7)
Jist cemounvix ¢hynxyuonanvuvix aneopummos ko3 uueHTs (2.6) MPEACTaBIAIOT COOOM
HEKOTOpbIe KOMOMHAINK 3HAYeHHH (3.2) B TOUKAX JOCTATOYHO perysipHou cetku (3.1):

w; = w;(@™); (3.8)
Yaire BCero
w; = @ (x;). (3.9)
Janee cTposiTcs (pa3aIUYHBIME CIIOCO0AMU) MPUOITHNKCHHS
WM = {,, ..., Wy} (3.10)

BenuuuH (3.7) — (3.9), u oKOHYATENIbHAS ANIPOKCUMAITUS UMEET BH/T
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M

p(x) ~ Lyd(x) = wix: (x). (3.11)

i=1
B cBoro ouepens, it noiaydenus BennduH (3.10) BecbMa 3GEKTUBHBIME SBIISIOTCS pa3iny-
HbIE BAPHAHTHI YIIOMSHYTOTO BBILIIE OCHOBHOTO BECOBOTO OLIEHUBATENS C YHCIOM TpaeKkTopuil N; u
3/1eCh CHOBA BO3HUKACT ONTUMHU3AIIMOHHAs 3a/1a4a, onMcaHHas Bele B Paznene 1.
OTmeTuM Takke, 4yTo Ipu BeIOOpe OasucHbIX ¢yHkuui (3.4) cnenyer ocoboe BHUMaHHE yie-
JSTh CBOMCTBAM ycmotiuusocmu (CM., Hatipumep, [1, 5, 6]).
[TPUMEP 2. PaccMOTpUM CETOYHYIO BEPCUIO MEMOO0A 3A8UCUMBIX UCHbIMAHUN (AT HyHK-
YUOHANLHO20 JIOKAbHO20 OyeHueames), UAes KOToporo Obla BIIEpBBIE NpeJiokeHa B pabote

A.C.®ponosa u H.H.Yenmosa [7].
AJITOPUTM. Peanuzyss N TpaekTopuii 51(10)’ 1(11)’ . ,(lT"_l), ,ST”) ; n=1,.., N npukiagHoit

nerm Mapkoa £(0, &) £@) &) ¢ npousBonbHEIMI HaYaNBHOH MIOTHOCTHIO TT(X) M Hepexo-

HOU dyHKIwmed p(x’, x), BEIYKHCIIAEM 3HAUCHUSI
1 N Tn
p(x) = @; = Nz Q‘r(l.t)k( r(f),xi) +f(x); i=1,..,M; (3.12)
n=1 0

t=
n(§©)’ p(§ED,£O)

u BeraucisieM kodhdunuerts! (3.10) mo ¢popmynam (3.8): w; = Wl-((T)(M)), uma (3.9): w; = @;, a

Q® = -1 (3.13)

3ateM ucnons3yeM npubmmkenne (3.11); 3xeck M = (Gy, ..., Py)-

Wnes noctpoenus npubmmxenuit (3.12) pemenust ypasaenus (1.3) B y3nax cetku (3.1) cocro-
UT B TOM, YTO NEPBOE CllaraeMoe B NMPaBOW 4YacTH HMHTErpanbHOro ypaBHeHus (1.3) mmeer BuA
¢dbynkiuonana (1.4):

f kG, 0p() dx' = I, = (@, he); he(x’) = K(x', ).
X

MeTo/ 3aBHUCHUMBIX HCHBITAaHHUM, 00J1ajast psiioM HECOMHEHHBIX NMPEUMYIIECTB (IPOCTOTa MO-
CTpOEHHSI, PJKOHOMUYHOCTh, COXPaHEHHE TTIAJAKOCTH perieHus ans npudnvxenus (3.11), HezaBucu-
MOCTb MOTPEUTHOCTH OT YHUCIA y3JI0B ceTKH (3.1) — OHa, KaK U B «CKaJSIPHOMY cllyyae, UMeeT Mopsi-
n0k 1/+/N), Ucronb3yercss OTHOCHTENBHO PEKO, TAK KaK TPeOyeT IMOBBIIICHHON TIIaJKOCTH spa
k(x', x) u cBoboaroro wiena f (x) ypasuenus (1.3) mo nepemensoii x [1, 5, 7].

B kauectBe OasucHbIX (yHknuid (3.4) paccMOTpUM «aOCOOTHO-YCTOWYUBBIC» (DUHUTHBIC
GYHKIUU Mynbmu-nunetinoeo gocnoanenus (wm annpokcumayuu Cmpenea—@uxca [8] ¢ ponusBo-
nsmed GyHKIMEH, sIBISIOMEHCs -CIIaifHOM TIEPBOTO TIOPsIKA) HAa PErYJIIPHOM CETKEe ¢ maroMm h
M0 KaXJI0W KOOpJIUHATE:

x@ x@ x+1lopu—1<x<0;
0 uHaye;
x=(xW, .., x@D); x; = (j((il))h, ...,j((g)h); j((ilg) — eJIble YHUCIIa.
st 6asuca (3.14) mpu UCONB30BAHUH -100X00a K oyenke nozpewHocmu [1, 5] paccMarpu-
BaeMOT0 AJITOPUTMA C BEPOSITHOCTBIO, OTU3KON K SAMHHIIC, UMEEM
S(M,N) = |lo — LM@“(C(X) <l - LM‘P“(C(X) + ||Lye — LM(Z’”(C(X) < HHh2 + (3.15)

- H H ~
+L max |@; — (x;)| < UP(M,N) = —12 +—=; speco H,, Hy, H, = const,
i=1,..M z ,/N
Md
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a L — xoncmanma Jlebeza [6] (nuis 6asuca (3.14) oHa paBHA enuHMIE). 3aMETHM, YTO MOPSAIOK h?
demepmunuposantoii komnonenumol || — Ly @|lcx) [1, 5] morpemnoctu (3.15) obecneunBaer BbI-
00p u mocneayomiee NpuOIMKEHUE MpocTeHuX k03P dunreHTos (3.9).

[TorpemHocth paccmarpuBaemoro Anroputma umeeT Bux S(M,N) = H X M X N; H = const.
3aganuM ypoBeHb IOTPEIIHOCTH Y U pacCMOTPUM ypaBHeHue tuna (1.2):

o | 1 (3.16)
—+—==y. .
va VN
2
Bripasus N uepes M u3 cootnomenus (3.16): N = Hz/ (y - H—12> , IMeeM (QYHKITUIO OJTHOTO
Md
epEeMEHHOTO
~ HHZM
SM) =—.
H
y-—%
Md
[TpupaBHSB HYIIO TPOU3BOJHYIO
dS(M)  HHj H d+4
= s\Y— 2%~ )
dM H, Ma d
V——=2
Md
MOJTy4aeM BBIPAXKECHUS JIJIS1 YCIOBHO-ONTUMAJIBHBIX MTAPaMETPOB U MUHUMAJIBHON TPYJOEMKOCTH:
_ (H@+N\Y? 4 _ (Hp(d+4)? 5. _ HHIPHZ(a+a)?t42 o,
Mope = (G2) ¥ 4% Nope = S0 755 Sope = R y 742

3aMeTHM, YTO €CIIM HAC MHTEPECYET TOJIBKO MOPAIOK 110 ¥ BENUUMH My i, Nopi ¥ Sope, T.€. CO-

OTHOIICHUA BHAA

a , ,.d
Mopt ~Y 2 Nopt ~Y 5 Sopt ~Y 2,

1 TpynoemkocTh S(M, N) mponopuuoHaibHa npouseaeHuio M X N, To J0CTaTOYHO TIPHPABHATH

H
JIETEPMUHUPOBAHHYIO KOMIIOHEHTY (B ypaBHeHMH (3.16) 5T0 —5) M CTOXaCTHYECKYI0 KOMIIOHEHTY
Md

(B ypaBHeHuu (3.16) sto %) BepxHei rpanuisl orpemHoctd UP(M, N) v noinyduts TpeOyeMbIit

nopsiiok u3 cootrHomenus tuna (3.16). Onucanue [Ipumepa 2 3aKoHUEHO.

3akmouenue. B 3aximoueHue copMynupyem psii BaXKHBIX HEPEIICHHBIX 3a]ad 10 MpeCTaB-
JICHHOM B JaHHOM paboTe TeMaTHKe.

1. Onpenenennyto (1 HEe BCera MpOCTyI0) MpobiaeMy MpeacTaBiseT co00l BBIOOp (MU Mpe-
BapUTEIILHOC MPHUOJIMKEHHOE BBIYHCIICHHE) KOHCTAHT (Takux Kak ¢, D B coorHomeHuu (2.13) m
H,, H, B cootHommeHuu (3.16)), BXOAANUX B BBIPAXKEHUS ISl YCIOBHO-ONTUMAIBHBIX TTapaMeTPOB
Myp: 1 Nopi. 3HAHME STUX KOHCTAHT NPUHLMITMAIBHO HEOOXOIMMO MPU YMCIEHHOM DELICHHH
MIPAKTUYECKH BaXKHBIX 33]1a4.

2. B paccMOTpeHHBIX paHIOMM3UPOBAHHBIX alIroOpuTMax kpome napamerpoB M m N umeercs
BO3MOKHOCTh BBIOMpPATh BEPOSATHOCTHBIE pacIpelesieHusl (B 4acTHOCTH, IUIOTHOCTh HAa4yallbHOTO
pacnpenenenus (x) u nepexoaHyto Gpyukimio p(x’, x) ucnoap3yeMoi npukiaaHon nend Mapko-
Ba). [IpoGnema cormacoBaHHOTO BbIOOpa 3TUX pacmpeseneHuit u napameTpoB M u N HOCHUT Ha3Ba-
HUE 3a0ayu noaxot (yCIoBHOW) onmumusayuu [5]. AkTyanabHa pa3paboTKa KOHCTPYKTHBHBIX MOJ-
XOJIOB JIJISl pELIeHHsI 9TOH 3a/1a4u.

18



3. Ilo psny OOBEKTHBHBIX MPHYUH (CBSI3aHHBIX, MPEXK/E BCEro, ¢ HATMYUEM OCOOCHHOCTEH y
siaep k(x',x) u cBoOOAHBIX WwieHOB f(X) MHTErpanbHbIX ypaBHeHui (1.3), BXOISIIMX B OMUCAHHE
MPAKTUYECKH BAXKHBIX MaTEMaTHYECKMX Mojenell) cdepa MPUMEHHMOCTH CETOYHBIX (DYHKIIHO-
HAJIBHBIX AJITOPUTMOB, ONTMCAHHBIX B Pa3nene 3 maHHOHN paboOTHI, CyIIECTBEHHBIM 00pa30M OTpaHU-
gyeHa. [103ToOMy akTyanbHBIM CTAHOBHUTCSI M3yYE€HHE BOSMOKHOCTEH MPUMEHEHHS M YCIOBHASI OTTH-
MU3aIUs PAaHJOMU3UPOBAHHBIX MPOCKIIMOHHBIX ()YHKIIMOHAIBHBIX AJTOPUTMOB (OIMCAHHBIX BBIIIC

B ToM ke Paznene 3).
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