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1.A. Hazaposa
JIOHEUbKWA HAIlIOHAILHUN TEXHIYHHUI YHIBEpCUTET, M. JIoHenbK, YKpaina
nazarova(@r5S.dgtu.donetsk.ua

[TapanenbH1 HEIBHI 0JI0KOBI METOAY YUCEIIBHOIO
PO3B’A3aHHSA JKOPCTKUX JUHAMIYHUX 3a]1a4
13 30CepeHKCHUMH TTapaMeTpaMu

3anporoHOBaHO MapalieiibHI HesIBHI OTHOKPOKOBI OJIOKOBI METO/IM YHCEITLHOIO PO3B’I3aHHS JKOPCTKHX 3a71a4
Kori i3 OmiHKO0O JIOKAJIBHOI arocTepiopHoi Moxnoku. Po3pobiieHo cxeMu BioOpakeHHsI METOAIB Ha TMapaJieNbHi
CTPYKTYPH 3 PO3MOAUICHO TTaM’STTIO Ta TOMOJIOTISIMU: KUJIBIIE, CITKa/TOp, TinepkyO. J{oCmipKeHO MOTeHITIHHIN
Ta pealbHMI Mapaseni3M, BU3HaUeHI KJIacH MapajieIbHUX CHCTeM JUlsl e()eKTHUBHOI peatizalii 00YHCIIOBaIBHOTO
mporiecy Ha 0a3i po3po0JICHIX METOIIB.

Beryn

JlocmipkeHHsT METO/IIB PO3B’sI3aHHS JUHAMIYHUX 3a7a4 i3 30CEPE/PKCHUMH ITapaMeT-
pamu [ 1-3] BusiBHIH, [0 TIapajelibHI BIACTUBOCTI TAKMX METOIB OaraTo B YoMy BH3Hada-
IOTBCSI BHJIOM YHCEIBHOT CXeMH, MOKJIAIeHOI B OCHOBY. HailiMeHII TpyIOMICTKUMU € SIBHI
METO/IM, TIPOTE BJIACTHBI UM CXE€MaM HEIOJIIKH, 30KpeMa YMOBHA CTIHKICTh, ICTOTHO 0OMe-
KYIOTh cepy iX 3acTOCyBaHHS. Y 3B’S3KY 13 IIUM 3HAYHUU IHTEpPEC MAIOTh HESIBHI CXEMH,
AKi, HE TUBJISIYMCH HA BEJMKY OOUYHCIIOBAIBHY CKIIAJHICTh, HE MAIOTh aJIbTEPHATHBH CEPE.
OJTHOKPOKOBHX METO/IIB TIPY BUPIMIEHH1 )KOPCTKUX 3a1a4 [4].

VY cTarTi pO3rIsIAEThCs YHCeIbHE po3B’si3aHHs 3aa4i Komri, aconiiioBane 3 po3B’s-
3aHHSAM CHUCTEM 3BHYaiHMX audepenuiiianx piBasab (C3AP) mepmoro mopsaxky i3 Bifo-
MHUMH ITOYaTKOBUMH YMOBAMH:

PO _ F ey,
dx (1)
¥(x,) =Yy,
Jie TIpaBa YaCTHHA CUCTEMH € B 3araJlbHOMY BUNAJKY HENiHiIHHA (QYHKI(iS, 0 3a/1a€ BiI0-
6paxennss F = f : RxR" — R".
bnoxoBi 6araToTOYKOBI METOIM BUPIIICHHS AMHAMIYHUX 33/1a4 € OCOOJIMBO aKTyallb-
HUMH, 00 TOOpe Y3roJKYIOThCS 3 apXITEKTYypOIO MapalieIbHIX 0O0YUCITIOBAIBHUX CHCTEM
(OC) i He BUMararoTh OOYMCIIEHHS 3HAUYEHb B MPOMDKHUX BY3JaxX, IO 3HAYHO MiJBUIIYE
e(EeKTUBHICTh PO3paxyHKiB. [laHi MeTOqM BOJOIIOTH JOCTATHIMH XapaKTEPUCTUKAMU
CTIMKOCTI 1 € TI0 CBOill CcyTi mapanensHUMH [5], [6], OCKUTBKH JO3BOJISIOTH OTPUMYBATH
PO3B’A30K OJIHOYACHO B JIEKUIBKOX TOYKAX CITKU IHTETPyBaHHSI.
MHo1Ha TOYOK PIBHOMIPHOI CiTKH €, : {xj }, j=1LM pozbuBaerscst Ha N OJIOKIB.

Kosxen 0ok mMicTUTh & Touok i ipu ibomy N < M. IlepenbauaeTncs, mo B Mexax OJIOKY BCi
TOYKH PIBHOBIATANICH] OJTHA Bifl OJHI€:

X, =x,, +ihi=Lk, )
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1e [ — HOMep TOYKH B Oyoti i =1,k ;
n — HoMmep Onoky n=1,N;
X, . — TOYKa 3 HOMEPOM i, 1[0 HAJISKHUTH OJIOKY 71;

n,i

X, , — [I0YaTKOBA TOYKa n-ro OJIOKY;
X, , — KIHIIEBa TOYKa 1-TO OJIOKY.

MHOXWHA TOYOK 7 -TO OJIOKY 3 K TOYOK MO3HAYAETHCS 5K T n(") . [Ipu iboMy Mae miciie

piBHICTB: X, , =X, , (puc. 1). Hexait y, , € HabmwkeHe 3HaYeHHs pinleHHs 3ana4i Komri B

TOYL X, , — HOYATKOBIil TOUIi 00pOOIIIOBAHOTO OJIOKY.

Xn—1.k = Xn0 X1 Xn,2 Xnk = Xn+1,0 Xn+1,1
® >0 >0 —>e >@
— — _ —
~—
k) k) k)
71k i Tt

Pucynox 1 — Cxema po30uTTs Ha OJOKHU A1 OAHOKPOKOBOTO k -TOYKOBOTO METOLY

PiBHSIHHS OTHOKPOKOBHX OJIOKOBUX PIZHHIIEBUX METOMIB y BxkuBaHHI 10 3P mms
070Ky 3 kK TOYOK MOXYTh OyTH 3allMCaHi TAKUM YHHOM:

k
Vi = Vuo Tih| bF,, +Zai,an,j ;i=Lk;n=1,N. 3)
J=1
Poskmanom B psan Teiinopa QyHKITIH, M0 BXOIATh Y HEB 3Ky, MOXKHA ITOKA3aTH, IO
OJTHOKPOKOBUH k -TOUKOBUH OJIOKOBHI METOJ Ma€ HaWOUIBIINI MOPAIOK anmpoKCHUMAIli,
piBHEIT k +1, oTKe, TOKaTbHA TIOMMIIKA y By3JIax 010Ky Mae mopsagok O(h***) [5], [6].
bnokoBi mapanenbHi METOAM BIiTHOCSATBHCS A0 KIAacy HESBHUX, TOMY sl OOYHMCICHHS
HaOIIKEeHOTo po3B’sA3Ky 3amadi Ko HEoOXiMHO BHPIIIUTH CHUCTEMY — B 3arajJbHOMY
BUIMAJIKY HENIHIMHUX — piBHAHb. OJHUM i3 3ac00iB 3M00YTTSI pO3B 3Ky € METOJ| MPOCTO1
(byHKIIOHATBHOI iTeparii:

Vuio = Vuo +thn,0, i :L_k, n=12,..,N,

k 4
Vorit = Yoo ¥iR(BF, o+ a, F, ), 1=0,L-1, )
j=1

ne n — Homep Onoky, n = 1,2,...,N;
i — HOMep ToukH OJoky, =1,k ;

[ —HOMep motouHoi iteparii /=0,L-1;
L — mMakcuMaibHe YUCIIO HEHYJIbOBHX iTeparliil.

Ha Bigminy Bin siBHUX MeToniB BupimeHas C3/IP, peanizamis ambTepHaTHUBHHX 3a-
coO0iB OIIIHKH armoCcTepiopHOI IOKATHHOI MOXHUOKH HA OCHOBI OJJOKOBUX METO/IIB MOB’s3aHa
13 pAIOM 0COOIMBOCTEIA:

— HEMA€ BIIMOBITHUX MOCIIIOBHUX aHAJIOTIB, OTXKE, MOTPIOHO po3poOUTH 1 OOTPYHTYBATH
METO/I OI[IHKH JIOKAJbHO1 MOXNOKH;
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— 3MiHa KpOKY IHTErpyBaHHS MOXJIMBA JIMIIE ITICJIsi BUKOHAHHS OOYMCIEHb y BCiX k BY3-
J1aX HOTOYHOIO 7 -T0 OJIOKY;

— 32 YMOBH HE3aJIOBUTbHOI OI[IHKH JIOKAIBHOT MOXUOKH MPAKTUYHO YCi OOUMCIIEHHS IS
TOYOK OJIOKY BHSIBJISIIOTHCS JapEeMHUMH (TUIBKM JEsiKi 3BEPHEHHS /IO TPaBOi YaCTHHU
C3/1P moxyTh OyTH BUKOPUCTaHI 3HOBY).

PosrnsinemMo eekTUBHICTD MapanienbHOl peasizallii nmpaBuia TyOIOBaHHS KPOKY Y
OJIOKOBHX OJTHOKPOKOBUX Meroaax iHterpyBanHs 3/IP. Hexaii po3B’s3anHs 3amaui Komri
st 3/1P BUKOHYETHCSI HA OCHOBI k -TOYKOBOTO OJTHOKPOKOBOTO OJIOKOBOTO MeTOy. Peari-
3aIris mpaBuia QyOTIOBaHHS KPOKY TOTpeOye TMPOBECTH OOUYMCIICHHS 3a OJHIEIO 1 TIEIO XK
rpymnoro GopMyIl, o MarOTh Takui BUTIsL (3):

y y(]) +lh bf(xn()7y(l))+za1/f(xn/7y(l)) N 17k
)

D=0 i DY ) LT -

Ha JIBOX PI3HUX PIBHOMIPHHUX CITKaXx:

1) Q, = { X_,—},j =1,_M 3 KpOKoM /'y N Onokax;

2)Q,,= { }] =1,M1 3 monoBuHHUM KpokoM y N1 Ornokax.

Ha puc. 2 HaBeneHa cxeMa 00YMCIICHD TPH BUKOPUCTAHHI TIpaBwiia PyHre amst oHO-
KPOKOBOTO OJIOKOBOTO Kk ~-TOYKOBOTO METOTY. AnpOKCHMaui;I BUPIIIECHHS 3 OJTMHAPHUM KPO-

KOM TI03HAYAETbCs V., a 3 MOJIOBHHHAM, BinosiaHo, y.). Touku 1 -ro 6moky citku Q,

ckiIafaroTh MHOXHHY T}, a citku Q,,, — T\ . OCKibKM KiNbKiCTh TOUOK B OIOL /ISt
000X CITOK AOPIBHIOE k , TO JJISl OJHOTO ¥ TOTO K IHTEpBaNy IHTEIpyBaHHS YUCIIO OJIOKIB
Apyroi CiTKM TOYHO y JBa pasu Oimbiie, HDK i nepmoi. OCHOBOIO pO3paxyHKy MpH
IHTErpyBaHHI € ciTka €),, IpU I[bOMY KO>KEH BY30J1 3 IapHUM HOMEPOM B OJIOKaX CiTKu
Q),,, BUKOPUCTOBYETHCS AJsl OOYMCIIEHHS OLIHKM JIOKAIbHOI HOXMOKM Ha I[bOMY KpOIIL.
Binbm Toro, sIK po3B’SA30K y IMHUX BYy3JaX NPUHMAETHCS allpOKCHMAIlis, OTpUMaHa 3 IoJIo-
BUHHUM KpPOKOM a00 eKCTpamojboBaHa sK HalWOuibml TouHa. Bysmu citku Q,,, 3
HEMApHUMH HOMEPAMH BUKOPUCTOBYIOTHCS JIUIIE SIK JOMOMDKHI. J[aHi MeTonu € HesB-
HUMH, TOMY B)KUBaHH npaBmiia PyHre 10 6JJOKOBUX OJHOKPOKOBUX METOJIIB BUMAarae po3-
B’S13aHHS TPHOX PI3HUX CUCTEM HETIHIHHUX anreOpaiyHuX PIBHAHb PO3MIPOM £ .

3aranbHUIN yac MOCTITOBHOI peanizamii 6J0KOBUX MeTOIB i3 mpaswioM Pynre, 7, ,
CKJIQJIA€ThCS 3 CYMHU Yacy OOYMCIICHHS PO3B’SI3KY 3 OJMHAPHUM KPOKOM B OJIOII 7 TUTIOC
gac OO4YMCIICHh Ha alpOKCHUMAIlll 3 MOJOBHHHUM KPOKOM B 71-MY 1 (n+l)-My OJI0Kax.
OCKUTBbKH [T 3100yTTS KOXKHOTO 3 TPhOX PO3B’SI3KIB pealli3yeTbes CBil iTepaiiiHuiil mpo-
1I€C, BBEJIEMO HACTYITHI TO3HAYECHHSI.

Hexait L1 — rpaHMyHa KUTBKICTH iTepamiil Ui 3HAXOJKEHHS arpoKCHMAIlil po3-

B’ 13Ky '), L2 — must poss’s3ky y) 1 L3 —mst y.2 ;. Toni, BiAOBiAHO, OTOYHE YHCIIO

iTepariii, mo 3abe3nedye AOCTATHIO Ul KOKHOI 3 JaHUX 3a7ad TOYHICTh, MO3HAYUMO:
i, i <Li i=13.
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(1) (1) (1) (1) (1)

Vi Y Vuiks2 YVok-1 Yk
X0 h X, X k/2 Xy k-1 h X k

— _/
~

71
n,k
(2) (2) (2) (2) 2 2 (2) (2)
Yno Yn,i Yn,2 Yk y}gﬁ,] y72+§,k~2 Yntl k-1 Ynslk
Xpo0 h/'2 X, Xp2 Xk Xpt1] Xyl k—2 h'2 Xl k
\\§ J \— 4
Y Y
7(2) 7(2)
nk n+l1.,k

Pucynok 2 — Cxema BUKOPHUCTAHHS TIPaBHIIa JyOJIIOBAHHS KPOKY ISl OJTHOKPOKOBOTO
OJIOKOBOTO £ -TOYKOBOTO MapaleIbHOTO METOTY

Yac o0unciIeHp NOCTIZOBHOTO alTOPUTMY OJOKOBHX METOIB ILUTIOC MpaBmiio PyHre
BKJTIOYA€ Yac Ha BU3HAYCHHS HYJIbOBUX, A TAKOXK MOJANIBIINX ITEpaIliii po3B’sA3aHHS:

T, =[k(I1+12+13)+2]- T, +[([1+12+13)(2k> +4k)+9k]-¢,,, (6)

ne T, — dac oOuncieHs npasoi yactunu 3/IP, t, — wac oOumcieHb omeparii i3 IIaBaro-

op
YO0 TOYKOIO.

OGuHCIIOBATBEHA CXeMa MapaJIENbHOTO OIOKOBOrO K -TOYKOBOTO METOMY 3 KOHTPO-
JIeM JIOKaJIbHOT alocTepiopHOi MOXUOKH 3a mpaBuioM PyHre HaBenena Ha puc. 3. Tyt ko-
KEH TIPOIECOpP OOUYMCITIOE BUPINICHHS B OJHOMY BY3JIl CITKHA, TOOTO MaKCHMAallbHUN
CTYIIHb MMapaJeizMy 00unCITIoBaIbHOT cxeMu ckinagae Dop = k. JI7st KO)KHOTO 3 TPhOX 3aB-

JIaHb MOCIIIOBHO BUKOHYIOTHCS OOYMCIICHHS HYIBOBOI 1 MOJanbmuX irepaniid. [Ipu npomy
HYJIbOBA ITEpAIlisl CKIAJAETHCA 3 HACTYITHUX KPOKiB: OOYMCIEHHS HYJIbOBOTO HAOIMKEHHS
napajgeIbHO B KOXKHOMY BY3JIi HOBOTO OJIOKy 3a mepmoro Qopmynoro cuctemu (4);
obuucnienHs mpapoi vactuHu 3/IP Bin HyThOBOTO HAOIFIKEHHS; MHOKHHHH 0OMiH 004mC-
JICHUMHU 3HAYEHHSIMH TPaBOl YaCTHHM 3a THIIOM «yci-ycim». IToTiM /i pa3 BHKOHY€EThCS
aHaJIOTIUHA TpyIa oneparii Ui MoJAIbIINX ITepaliii:

1) oOuuciieHHsT 4eproBOT0 HAOMIKEHHSI B KOKHOMY BY3JIi HOBOTO OJIOKY 3a JPYTORO
bopmyroro (4), 6a30BOO OMEPAITIEI0 € MHOXKEHHSI MAaTPUIlli A Ha BEKTOP 3HAYCHb MPABHUX
yactul 3/[P;

2) obuucienHs npaBoi yactuau 3/IP Big OTpUMaHOTO HAOIWKEHHS 1 MHOXUHHHMA
0OMiH 3HaYEHHSAMH NPABOT YACTUHH 32 TUIIOM «YCi-yCiM».
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IMPOLIECOPHE IOJIE, P

1 2 p=k

v
A
y
A

y”v()'.b]’.al.lvj = ]’k yn,()"bZ’aZ]Jj = ]:k yn‘()"bk’al?]&]. = ];k

v v v

OBYUCJIEHHS 0-i ITEPALIIT PO3B s3AHHS ¥V BY3JIAX BJIOKY n, y i=1

ni0’

MHOXHWHHA TTEPEJIAYA JIAHUX “yci-yeim™, fix,, y(Yy )i =1k

v v v
| ! !
MHOXWHHA TEPEJAYA JIAHUX “yci-yein™, fix,,.»" )i=1k

RAVEYS

OBYMCJIEHHSI [/-i ITEPALIIT PO3B S3AHHS ¥ BY3JIAX BJIOKY n, y" i=1k

mill’

! v !

OBUYMCJIEHHS 0-i ITEPAILII PO3B’s13AHHS V BY3JIAX BJIOKY &, y(Z)( i=1k

0

x>~

ni

MHOXWHHA TEPEJIAYA JIAHUX “yci-yciv™,  fix,,, vy )i =1k
MHOXUHHA TTEPEJIAYA JJAHUX “yei-ycim™, fix,, v )i=1k
OBYMCJIEHHST /2 ITEPALIT PO3B°s3AHHSI Y BY3JIAX BJIOKY n, y? i=1k
OBYMCJIEHHSI 0-i ITEPALIIT PO3B A3AHHS Y BY3JIAX BJIOKY n+l,y? =Tk
MHOXWHHA TIEPEJIAYA JIAHUX “yci-yciv™, fix,, ;. 2,0 )i =1k

MHOXWHHA TIEPEJIAYA JIAHUX “yci-ycim™,  fix,, ;.. y(jjm_l )i=1Lk
OBYUCJIEHHS /3-i ITEPALUT PO3B 13AHHS Y BY3JIAX BJIOKY n+1, /¥ i=1k

n+lil3’

n+1

v

Pucynok 3 — O6uunciroBagpbHa cXemMa MmapajieIbHOro aropUTMY OJIOKOBOTO METOTY
3 KOHTPOJIEM JIOKAJIBHOT IMOXUOKH 3a mpaBmiioM PyHre

Takum 4yuHOM, Yac mapajielbHUX o0uuciaeHb 7T 3a cxeMor (5) i3 JOKaIBEHOIO

p,comp

tounicTio O(h*"*?) y By3nax BimoBinHUX ciTOK cKmazae:
3 3
T eomp = O _li+2)- T, +[D li-(2k+5)+4] 1. (7)
i=1 i=1
711 peaiiizanii oOMIHIB ITOTPiIOHO BUKOHAHHS TPYIIOBUX OIIEPALliil IEpECUIaHb 3a TH-
p p % p p

TIOM «yCi-yCiM», OLIHKY 4acy BUKOHaHHs T, ..~ W€l onepanii 1yist pisHUX TOMOJOTIA HaBe-
nexo y [7], [8]:
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p,comm - le +2 Tallftofall (p) . (8)

[ToTeHIiifHI XapaKTEPUCTHKH Mapajielli3My 3alIpOIIOHOBAHOTO METO/Iy MOHA 004HC-
JIUTH 3a YUCIIOM 3BEpHEHB J10 npaBoi yactunu 3/IP. Ilpu T, » t

~ k2h+2 Zh+2 ~k, E,, Doy,
p

Ot

TOOTO Mae Miclle MPaKTUYHO JIiHIHHE MPUCKOPEHHS 1 OJAWHUYHA epeKTHBHICTh. Taki X
MOTEHIIHI XapaKTePUCTUKN MOXKYTh OyTH OTpHMaHi i y pa3i, KOJH MpaBa YacTHHA 3a Ya-
COM OOYMCIICHHS CyMipHA 3 9acOM BUKOHAHHS OJIHI€T Orepallii 3 TIaBafouor0 TOUKOK. Peab-
Hi IMHAMIYHI XapaKTePUCTHKH OTPHUMAHOTO IMapajieIbHOTO aJTOPUTMY ICTOTHO 3aJIeXkaTb
HE JIMIIIE BiJ] MapaMeTpiB 3a/1adi 1 anroputmy, aine i Bi eeKTUBHOCTI opraHizaiii MbKIIpo-
[IECOPHMX 3B’ S3KIB 1 BA3HAYAIOTHCS CITIBBITHOLICHHSIMHU:

3 3
(k- D li+2)- T, +[ D li-(2k* +4k)+5k]-1,,
S — ; i=1 ; i=1 ; , (9)
(ZZi+ 2)-T, +[Zli-(2k+ 5)+4]-t,, + ZZi +2 1Ty (D)
i=1 i=1 i=1

(k-ili+2)-TF +[23:li-(2k2 +4k)+5k]t,,
E i=1 i=1 . (10)
k(le+2) T, +[le (2k+5)+4]-t,, + le+2 o (D)

AHai3 TEOPETUYHOTO BUKOHAHHS 1 OOUMCITIOBAIBHUNA €KCIIEPUMEHT MOKa3yloTh, 0
IUIS. BUKOHAHHSI TPYIOBUX OOMIHHMX OTepalliii B 3alpOIIOHOBAHOMY aJITOPUTMi e(EeKTHB-
HUMH € TOTOJIOT1i rinepky0 1 Top (puc. 4), Tipiuii BapiaHT 3’€IHAHHS TPOIECOPIB — KUIBIIE.

HOoma Dnepau:if-: OBMIHY  OaHMMIL

RiITEIE rinepryf

Pucynok 4 — Jlonst oOMiHIB 10 CHIUTBHOTO Yacy BUKOHAHHS OJIOKOBOTO METOMY
13 mpaBusIoM PyHre ais pisHUX TOTONOTIN

OxpiM TomoJyoTii 3’€JHAHHS, HA BEJIWYHHY Yacy MDKIPOIIECOPHUX OOMIHIB 1 JHHA-
MIYHI XapaKTepPUCTUKHU TMapajeni3My ICTOTHHI BIUIMB MAarOTh: THII MapajieIbHOI apXiTek-
TypU 1 BU3HAUY€H1 HUM MaIlIMHO3aJIeKHI KOHCTaHTU OOMiHY, TakKi, K JJATEHTHICTb, 7, , 1 9ac

nepefadi ogHOro cioma, t, (puc. 5). I3 3pocTaHHSAM BEIUUYMHU JTAaTEHTHOCTI KOMY-
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HIKAI[IITHOTO CepeIOBHUIIA Yac Ha peai3allifo OOMiHIB 30UTBIIYETHCS, a MPUCKOPECHHS 1 edek-

THBHICTb AJITOPHTMY 3MEHIIIYIOThCS | £, :>T7; =4S =V E. Ananoriuni 3anexuocri 38’13y-

,comm

FOTh AMHAMIUHI XapaKTEPUCTHKH i gac mepeaadi oguoro ciosa: 17, =T T, = S=VE.

,comm
[IpoTe Benn4MHA JTATEHTHOCTI € HAWOUIBII ICTOTHUM MapaMeTpoOM, CTYIIHb BIUITUBY IIBU-
KOCTI Iiepeiayi JaHuX, sIK PaBUIIO, 3pOCTa€E MpH 301UIbIIEeHH] 00’ €MIB NIEpEeAaHNX JaHUX.

O O O o o o

w
f{
*
*
*
b
*
*
*
*
%

1 - TE=100tep; 2 - Tg=200tep, 3 - Tp=500tep, 4 - TE=1000tep

Pucynox 5 — 3anexHicTb koedimienTa epeKTUBHOCTI OIOKOBOTO METOLY
3 mpaBWIOM PyHTe Bijl 3HAUEHHS JTATEHTHOCTI

JInst TaHOTO aNroOpuTMy OOYHMCICHHS € OJHOPIIHUMHU, 1, SIK Pe3yNbTaT, KOeQilieHT

edexruBHOCTI 151 SIMD-apXiTekTyp 3a IHIIUX PIBHUX YMOB BHIIE, HDK Uit MIMD-cucrem
3a paxyHOK MEHIIIOTO 3HaUYEHHS JJaTEeHTHOCTI Mepexi (puc. 6).

3TMD —apiHTERTY A MIMD —apKMTERTYpa

Pucynok 6 — 3anexHicTh koedilieHTIB eeKTUBHOCTI O710KOBUX MeToaiB i 3P
3 mpaBWIOM PyHTe Bi YMClIa TOYOK B OJIOI Ta CKIIQJHOCTI MPABOT YaCTUHU

3 TUMYacOBUX XapaKTEPUCTHK aJITOPUTMY 1 IOYATKOBOT 331241 BUIUINBAE, 11O SKICThH
napaiesisMy HaiOUTbII ICTOTHO 3aJIEXKHUTh BiJ HEOOXiTHOTO 00’eMy OOUYMCIIEHb Ha peai-
3amito npaBoi yacTuHU (1) 1 KUTBKOCTI TOYOK B OJHOMY Ojomi. 3aeXHOCTI peallbHUX
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KOeQIIi€HTIB MPUCKOPEHHS 1 €()eKTUBHOCTI MapajeIbHOTO MPOIECy KOHTPOJIO JIOKATBHOT
MOXMOKM Ha OCHOBI MpaBwuia PyHre Bim umcia TOYOK OJIOKY MPH 3pOCTaHHI CKIAJHOCTI
npaBux yactuH 3/IP mpesacTasieHi 3a 1onomMororo puc. 7. O4eBUAHO, YUM CKIIAHIIIE TpaBa

vactuaa OJ[Y, TuM kpamie xapakrepuctuku mapanenismy: 17, =TS =TE, i oamo-
YaCHO YUM OUTBIIIE PO3MIPHICTH OJIOKY, siKa 301ra€ThCs 3 YUCIOM MPOIIECOPIB, TUM OUIBIIE
IPUCKOPEHHS i MeHIIa edextnBHicTs manoro meroay: 1 k=T p=>TS=V E.
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Pucynox 7 — KoedinieHTn npuckopeHHs i e(eKTUBHOCTI
0JI0KOBOTO METOTy 3 IpaBuioM Pynre, p =k

Taxkum yMHOM, HalKpallli XapaKTePUCTUKU NapayeizMy MpH po3B’si3aHHI HENiHIHHOT
3amaui Komri anms oxHOrO pIiBHSHHA OJIOKOBUMH METOJAMH 3 KOHTPOJIEM JIOKaIbHOT
MOXUOKHM 3a TPAaBWIOM PyHTE mocsraroThes Ui Oyab-gKO1 mapaaenbHOl apXiTeKTypH, Be-
JIMKOT pO3MIpHOCTI 33/1a4i, CKJIaJHOT MPaBOi YaCTHHHU 1 BUCOKOIIBUAKICHUX MEPEeX Iepeaadl
iH(pOopMmarii.

BucHoBkH

Po3po6ineni napanensHi anroput™u iHTerpyBansas HeniHiiHuX C3/IP Ha ocHOBI 6110~
KOBUX OJTHOKPOKOBHX [7-9] METOIB peanizoBaHoO i3 BUKOPUCTAHHSAM MOBHU IPOTPaMyBaHHs
C++ Ha 0gHOMY MEpPCOHAIBHOMY KOMIT'IOTEpPl y pekuMi emysimii Ta mepexi i3 [IEOM.
OOunCITIOBAIBHAN E€KCTIEPUMEHT y JaHiii poOoTi Oyno peamizoBaHo Ha 0a3i 0iOIiOTEKH
Argonne National Library MPICH-1.2.5, onniei 3 HailOinbIn BijoMux peaiizalliii craH-
napty MPI mnst OS Windows. Bci THMuYacoBi XapakTepUCTHKH aJITOPUTMIB BU3HAYAIUCS 3
BukopuctanusaM (yskmii MPI barrier. [Ing ckopodeHHsT yacy BHKOHAHHS KOJIEKTHBHUX
orepariii 0OMiHy BHKOPHCTOBYBAJIHCS aJTOPUTMH TOKOOpAMHATHOI Mapmpyru3arii. Tecry-
BAaHHS aJNTOPUTMIB 1 BIANMOBITHUX MPOTPAMHUX MOJYJIB MPOBOJMUIIOCS HAa CHUCTEMax
3BUYAMHUX TU(EPEHIIINHNX PIBHSHB, M0 3alPONOHOBAHI I JOCTIHKCHb aHAIOTIYHHX
nociioBHUX anroputmie HJOL MI'Y [10].

[Tomanpmii MOCHIPKEHHS HampaBlieHI HAa TOPIBHSIHHS HESBHHUX OJHOKPOKOBUX
OJIOKOBUX METOIB i3 TOBHICTIO HEIBHUMHU MeTogamu PyHre — KyTTtu mist mpuckopeHHs
PO3B’A3aHHS KOPCTKUX TUHAMIYHHUX 3a7[a4, 1[0 OMUCYIOThCS CUCTEMaMHU 3BHYAHUX TUde-
PEHIIIHUX PIBHSIHB, @ TAKOXK aHAI3 MACIITA0OBAHOCTI OTPUMAHUX MAPATICIBHUX aJlTOPUTMIB.
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HU.A. Hazaposa

I[MapannenbHbIe HeTBHBIE OJIOYHBIE METOIBI YNCJICHHOTO PEIIEHUS KeCTKHX THHAMUYECKHX 32124

€ COCPEeI0TOYEHHBIMU TapaMeTpaMu

[pemioxkeHp! MapauIeIbHBIC HESIBHBIC OHOMIATOBBIC OJIOYHBIC METOBI YHCIICHHOTO PEIICHUS KECTKOU 3a/1auu
Komm ¢ oreHKkol TOKaIbHON altoCTepUOPHON MOTPENTHOCTH. Pa3paboTaHbl cXeMbI OTOOpaKEHUST METOIa Ha
MapaJuIeIbHBIC CTPYKTYPHI C PACIIPEeICHHON MaMSTHIO U TOIOJIOTUSMU: KOJIBIIO, PEIIEeTKA/TOp, THIIEPKYO.
HccnenoBaHbl MOTEHIMATBHBIN U PEaTbHBIN MapajlIeu3M, OMPEICIICHBI KIIACCHI MapaUICIbHBIX CUCTEM IS
3¢ PEKTUBHON peann3aly BHIYUCIUTEIFHOTO IIPOIiecca Ha OCHOBE pa3paOb0oTaHHBIX METOJOB.

I1.A. Nazarova

The Parallel Implicit Block Methods of Numerical Solution of Stiff Dynamic Tasks

with the Concentrated Parameters

The parallel implicit one-step block methods of numerical decision of stiff Cauchy’s problems with estimations of
local a posterior error are offered. There are developed the schemes of methods reflection on the parallel
structures with distributed memory and topologies: ring, mesh/torus, hypercube. There are researched the
potential and real parallelism and are certain classes of the parallel systems for effective organization of
calculable processes on the basis of the developed methods.

Cmamms naoitiwna 0o pedaxyii 14.07.2009.
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