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B cmammi 3anponoHo8aHo MemooO HUCENbHO20 pPO38 S3aHHSA CUCmeM JUHIUHUX —aneeGpaiynux pieHsHb,
NOPOOIICEHUX 3a0auamu aepo- ma 2iOPOOUHAMIKU, 3 GUKOPUCMAHHAM OONOMINCHOL (DYHKYIL, 3HAUEeHHs. AKOL € MIPOIO
He8 3KU  OMPUMAHO20 HAONUICEH020 PO38 SI3KY. 3anponoHo8ano Moougikayiio 3anponoHo8aHo20 Memooy,
NPUHAueHy OJisi GUKOPUCIAHHSL 8 POSNOOIIEHOMY OOUUCTIOBATLHOMY CePeOOGUUYL.

B cmamve npednodcen Memoo UUCIEHHO20 pPeuleHusi CUcCmem JUHEUHbIX aneeOpauteckux ypasHeHul,
NOPOIACOCHHBIX 3A0AUAMU AIPO- U CUOPOOUHAMUKY, C UCHOAL30BAHUEM BCHOMO2AMENbHOU (QYHKYUU, 3HAYEHUe
KOMOPOU AGNAEMCS. MePOU  He@3KU NOJYYeHHO20 Npubnudicenno2o peuwenus. Ilpednodcena moougpurayus
NPeoNioNCEHHO20 Memo0a, NPeOHA3HAUEHHAs 0151 UCNONb308AHUSL 8 PACNPEOeNIeHHOU GbIMUCIUMEbHOL cpede.

The method of numerical solving of systems of linear algebraic equations produced by the tasks of aerodynamics
and hydrodynamics is offered in the paper. The method makes use of the auxiliary function, a value of which is the
measure of misclosure of the achieved approximate solution. Proposed a modification of the method suitable for the
use in the distributed computing environment.

Conclusions. Perspective directions of the further research

In the paper the method of finding of the solution of the system of linear algebraic equations (1) is
proposed, as a limit, to which approaches the solution of the differential equation (6).

The method of dividing the process of calculations after the proposed method into poorly connected
parts is offered, that allows implementing the proposed method in a calculative cluster.

During realization and subsequent development of the offered algorithm the following aspects are
substantial and need additional researches:

1. The dimensionality of each of subproblems is less than the dimension of the initial problem. If the
initial problem is broken into p identical blocks, the volume of calculations for implementation of one
step during solving each of subproblems diminishes quadratically (as O(p?)) comparatively with the
volume of calculations for implementation of one step during solving of the full problem. At the same
time the number of subproblems is a linearly growing value (it is equal to p). therefore after dividing into
subproblems the general volume of calculations for passing one cycle diminishes linearly. However the
general purpose of calculations is approaching of the vector X to the exact solution, that is why it is
necessary yet to compare the efficiency (by the speed of approaching) of one step of solving the complete
problem and one cycle of solving the block-divided problem.

2. Each of the subproblems operates with constant matrices which are the blocks of the matrices A, B,
Q. The communicational intensivity of the algorithm at implementation of calculations in a cluster is
defined by the fact that only new approximations of the parts of the vector X are necessary data to pass
from a subproblem to a subproblem at every step of the calculation. It is necessary to determine the
volumes of transferred information for the different topologies of network and modes of transmission (for
example, use of the multicast mode).

3. On the basis of the basic indexes, accepted in the theory of parallel algorithms, and taking into
account a specific computer network structure, it is necessary to develop the complex index of calculative
cost of this algorithm, which must also take into account the advantages of the customer — the user of the
system, and define whether there is an optimal size for the pieces of problems according to this index.

4. Because the presence of set of blocks allows to choose the various methods of organization of
cycles of iterational process, it is necessary to find the optimal among these methods.
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Karou4ogi ciioBa ykpaiHChbK0I0 MOBOIO: cHCTEMa JiHIHHUX alreOpaiuHuX piBHSHB, JOMOMDKHA (YHKIIIS,
iTepauiiHui polec, po3noiyieHi 00YHCICHHS.

Pedepat ykpaiHchkor0 MOBOO: 3aaadi aepo- Ta TiapOIUHAMIKH MOPOPKYIOTh CUCTEMHU JIIHIHHUX anreOpaidHux
PIBHSIHB BEITMKHX PO3MIPHOCTEH, /ISl pO3B’sI3aHHS SIKMX HEOOX1IHO po3pobisT HOBI MeTou. B craTri
3aIpOIIOHOBAHO METOJ] OTPUMAaHHS PO3B’ 3Ky CUCTEMH JIIHIHHUX anreOpaidHuX PiBHSIHB BEJIMKOI PO3MIiPHOCTI SIK
TpaHuIl, 10 SIKOT 30iraeThbesi po3B’sA30K AU epeHIiaIbHOTO PIBHSIHHS, OTPUMAHOTO 3 BUKOPHCTAHHSM JIOIIOMIKHOT
(YHKIIT, 0 € CKaISIPHOIO MipOIO HEB’I3KM OTPUMAHOT0 HAOIMKEHHS 10 pO3B’s3Ky. 3alIpOIIOHOBAHO CIOCIO
PO30HTTS nporiecy 00YHCIIEHb 3a 3alPOIIOHOBAHUM METOAOM Ha CIa0KO ITOB’s13aH1 YaCTHUHU, IO JIO3BOJISIE
peaiizyBaTH 3alpOIIOHOBAHHUH METO/ B OOYHCIIOBAJILHOMY KJlacTepi.
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Koarouogi ciioBa pociiicbko10 MOBOI0: cucTeMa JIMHEWHBIX aJIre0pandecKuX ypaBHEHUH, BCIIOMOraTenbHas
(YHKIMS, UTEpAMOHHBIH MTPOLIECC, paCIpe/eIeHHbIE BEIYMCICHHS.

Pedepart pocilichkoro MOBOIO: 3a1ayu a3p0o- ¥ THIAPOANHAMUKH ITOPOXKIAIOT CHCTEMBI JIMHEHHBIX
ajreOpanyecKux ypaBHEHUH OONBIINX pa3MEPHOCTEH, IS PEIICHHS KOTOPHIX HEOOXOIMMO pa3padaThIBaTh HOBBIC
MeTOAbIL. B cTaThe npeaiokeH METO I MOTyYSHHS PEIICHUS CUCTEMBI JIMHCHHBIX aJIreOpandecKuX ypaBHCHHUN



OOJIBILION pa3MEPHOCTH KaK IpejieNa, K KOTOPOMY CXOIUTCS penieHue aAuddepeHnaib-HOro ypaBHeHu s,
TIOJIYYEHHOTO C UCIIOJIb30BaHNEM BCIIOMOTaTeIbHON (PYHKINH, KOTOPAs SIBISIETCS CKAJSIPHOM MEpOi HEBS3KU
MIOJTYYEHHOT0 IPUONIKEHHS K TOUHOMY peleHuto. [IpetoxkeH crmocod pa30ouBKH Mpoliecca BEIYUCISHUH 110
MIPE/TIOKEHHOMY METO/IOM Ha €11a00 CBSI3aHHBIE YaCTH, YTO MO3BOJISIET PEATU30BaTh MIPEAJIOKEHHBIA METO B
BBIUMCIIUTETIFHOM KJIacTepe.
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KirouoBi ciioBa anriilicbkoro MoBoro: system of linear algebraic equations, auxiliary function, iterational
process, distributed calculations.

Pedepart anrmiiicekoro MoBoto: The problems of aepo- and hydrodynamics generate the systems of linear
algebraic equations of large dimensionalities, for solving of which it is necessary to develop new methods. In the
paper the method of finding of the solution of the system of linear algebraic equations of large dimension is offered
as a limit, to which approaches the solution of differential equation, got with the use of auxiliary function which is
the scalar measure of misclosure of the got approximation to the exact solution. The method of dividing the process
of calculations after the offered method into poorly connected parts is offered, that allows to realize the offered
method in a calculative cluster.



