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MPUJIOKECHUE.

KawueBbie ciaoBa: IIAPABOJIMYECKHUE VYPABHEHUA. METO/]
ITEPEMEHHBIX HATIPABJIEHUI, UNCJIEHHAA CXEMA,
ITAPAJUIEJIBHBIE BBIYMCIIEHUSA, CY JOKY-PACIIPEJEJIEHUE.

O0beKkTBI HCCHENOBAHUA — JBYMEpPHBIE ypaBHEHHS B  YaCTHBIX

MPOU3BOJIHBIX, METOJI IEPEMEHHBIX HAIPABJICHUN, CXeMa CYJIOKY-pacrpeeaeHus
BBIYUCIIUTEILHON HArPY3KH.

Heab padoTbl — pa3paboTka W MpOTrpaMMHAas pean3alus NapalieIbHOIo
QITOPUTMA JIJI YACICHHOTO PEIICHHS JBYMEPHOTO MapaboMuecKoro ypaBHCHUS
METOJIOM TNEPEMEHHBIX HANpPaBJICHUN C HCMOJIb30BAHUEM CYJIOKY-paclpeeieHus
Omepannii Mo MPOIECCOPaAM.

Pe3ysnbTaTom siBIISETCS Mapasuie/ibHBIM aJITOPUTM U €T0 peaau3aius B BUJE
NapajuieIbHOTO MPWJIOKEHUS JJIsl YUCJICHHOTO PEIICHUS! JBYMEPHBIX YpaBHEHUM
napaboJIMYeCKOTO THUMA HAa CYNEPKOMIIBIOTEpaX C PACHPEICICHHOW NaMAThIO.
[TapannenbHas peanu3aius BBHIMOJHEHA B paMKax MOJAEIN OOMEHa COOOIIECHUSIMU
Ha sI3bIKe TporpammupoBanus Python ¢ ucnonszoBanuem Texuomorun MPI.

3amayamMm JaHHOW JTUINIOMHOM pabOThl SBJISUITMCH: MOCTPOEHUE YUCICHHOU
CXEMbl  pellleHHs napabOJUYEeCKOro YpaBHEHUS  METOJOM  IEPEMEHHBIX
HalpaBJICHUH,  mapajijiebHas pealu3alus YWUCICHHOW CXEMbl B MOJEIH C
pacrpeieJIeHHON NaMsThIO C HCIOJIb30BAaHUEM CYJIOKY-paclpeyICHus.

B pesynbrare BBIMOJHEHUS 3THX 3a7a4 OblLla MOCTPOEHA YUCJICHHAs CXeMa U
pazpaboTaHa €€ MNporpaMMHas peanu3aluss B BHJAE IMOCIEAOBATEIBHOIO
NPUWIOKEHUS; pazpaboTaHa napajjiesibHas NporpaMMa, pean3yromias YUCIECHHYIO
CXEMY, C MCIOJb30BaHHUEM €CTECTBEHHOTO MNapajijiesn3Ma 3aJadyu; pa3padoTaHa
napajjielbHasi ~ mporpamMmMa € HMCHOJB30BaHHEM  CyAOKY-pacupeneneHus
BBIYUCIICHUA MEXJy MPOIECCOpPAMH; BBITIOJHEH CPAaBHUTEIBHBIM  aHaAIU3
MIPOU3BOJIUTEIILHOCTH Pa3pabOTaHHBIX TPOTrPaMM.

Haubonee  momynsipHOii  0OJAcCThiO  NMPAKTHYECKOr0  NPHUMeEHEHUs!
MOJIYYEHHBIX PE3YJIbTATOB SIBJISIETCS YHUCJIECHHOE MOJACIUPOBaHUE (HUIUUECKUX
MPOIIECCOB, HAMpPUMEp, TaKUX KakK Mpolecchl Temtonepenaun u auddys3uu, Ha
CYNEPKOMITbIOTEpAX C paclpe/IeICHHON MaMsIThIO.
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The objects of the research are two-dimensional partial differential equations,
the changing direction method, the Sudoku distribution scheme of the
computational load.

The goal of the research is the development and software implementation of a
parallel algorithm for the numerical solution of a two-dimensional parabolic
equation by the variable direction method using the Sudoku distribution of
operations by processors.

The result is a parallel algorithm and its implementation in the form of a
parallel application for the numerical solution of two-dimensional equations of
parabolic type on supercomputers with distributed memory. A parallel
implementation is performed within the framework of the messaging model in the
Python programming language using MPI technology.

The tasks of this research were: the construction of a numerical scheme for
solving a parabolic equation by the changing direction method, parallel
implementation of a numerical scheme in a distributed memory model using
Sudoku distribution.

As a result of these tasks, a numerical scheme was constructed and its
software implementation was developed in the form of a sequential application; A
parallel program is implemented that implements the numerical scheme, using the
natural parallelism of the problem; A parallel program is developed using Sudoku-
distribution of calculations between processors; A comparative analysis of the
performance of the developed programs is performed.

The most popular field of practical use of the obtained results is the
numerical simulation of physical processes, for example, such as heat transfer and
diffusion processes, on supercomputers with distributed memory.



