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Maructepckass nmuccepranus coxepxkut: 41 crpamuiy, 18 wurocTpanmii
(pUCYHKOB), 24 UCTIOIB30BAHHBIX JINTEPATYPHBIX UCTOYHUKA.

llepeuenv  knouesvix cnos. PA3HOCTHBIE CXEMbI, CMEIIAHHBIE
ITPOU3BOJIHBIE, MHOI'OMEPHBIE 3AJIAUM AHM3OTPOITHOU JU®DY3UN,
METO/I BU-COIPSKEHHBIX TPAJIMEHTOB, IMEPEOBYCJIABJIMBATEJID.

O6vexmom ucciedo8anusi BISIIOTCS. PA3HOCTHBIE CXEMbl U UTEPALIMOHHBIE METOIbI
perieHus] TpeXMEPHBIX AU PEPSHITNATBHBIX UTMNTHYCCKUX 33/7ad CO CMEIIaHHBIMU
MIPOU3BOTHBIMU.

Lenv pabomer: pazpaboTka dHPEKTUBHBIX METOJOB PEIICHHS TPEXMEPHBIX 3a7a4
aHU30TPOMHON MudPy3un.

3aoauu ons 0ocmudicerust NOCMABIEHHOU Yelll.

* IlocTpoeHne MaTpuubl AUCKPETHOW amMpoKCMMaluud A (Marpuua paspeKeHHas
19-nmaronanbHas);

* Pemenne momy4eHHON cUCTeMBbl ypaBHeHHH AU=Q MeTomgoM Ou-compsKEHHBIX
IPaJIueHTOB C KOMOMHUPOBAHHBIM IepeoOyciaBnuBaTeseM Dypbe-Akoou;

* TecTupoBaHHe NOJYYEHHOTO AIrOpUTMa Ha 3-X PU3NYECKUX MOJEIISX;

* AHanu3 Ha OCHOBE IMOJYYEHHBIX JAHHBIX Pa3JIUYHBIX CXEM AanlIpOKCUMaluu
CMEIIaHHBIX IPOU3BOIHBIX.

OcHogHou pe3ynbmam COCTOUT B NMPEII0KEHHON METOAUKE PELIEHUS TPEXMEPHBIX
3a/1a4 aHU30TPONHOMN MU Py3rn, OCHOBAaHHON HA METOJI€ KOHEYHBIX Pa3HOCTEN, METOIC
(UKTUBHBIX 00JIaCTEl W WTEPAlMOHHOM METOAE OM-CONpPSHKEHHBIX TPAaTUEHTOB C
nepeoOycnabnuBarenieM  Dypbe-AkoOu,  KOTOPBIA  JIEMOHCTPUPYET  CBOMCTBO
CHEKTpPaJIbHOW  DKBUBAJICHTHOCTH,  OOECHEUMBAIOUIEE  €r0  ACUMIITOTHYECKYIO
DKBUBAJICHTHOCTh JUII PACCMOTPEHHOroO Kiacca 3amad. Ha OCHOBE YHMCIEHHBIX
HKCIIEPUMEHTOB  MPOBEJEH CpPAaBHUTENbHBIA  aHalu3  PA3JIMYHbIX  PA3HOCTHBIX
annpoKCUMAalUil CMEUIaHHBIX MPOU3BOAHBIX, M BbISBIEH HaubOosee 3((EeKTUBHBIN
BApUAHT JJI CIy4as pa3pbIBHBIX aHU30TPOMHBIX KOAI(P(HULIUEHTOB.

Hoeusna pe3ynbTaToB 3akitoyaeTcss B pa3paboTke 3((PEeKTUBHOTrO aiaropurma
peleHus: TpPEXMEPHBIX AUIUINTUYECKUX YPAaBHEHUI CO CMEIIaHHBIMU MPOU3BOJIHBIMU U
Pa3pbIBHBIMU KO3 (HULIMEHTAMH.

Pe3ynbpTaThl pabOThl UMEIOT MPEUMYIIECTBEHHO MPAKTUYECKYIO HAMPaBICHHOCTh U
OpUEHTUPOBaHbl Ha Pa3pabO0TKy A(PPEKTUBHBIX METOJIOB YMCICHHOIO aHaliM3a Kiacca
3aJlay, UMEIOUIEr0 MUPOKHUM CTIEKTp MPUIOKEHUN B TEOPUU aHU30TPOITHOU T Py3un.

ObocHnosannocms U 00CMOBEPHOCMb TIOTYUYEHHBIX PE3YJIbTAaTOB IOJITBEP)KICHA
YUCJIEHHBIMU 3KCIIEPUMEHTAMM.

Marucrepckas paboTa BbIIIOJIHEHA aBTOPOM CAMOCHOSMENbHO.
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The master’s thesis contains: 41 pages, 18 illustrations (drawings), 24 used
literature sources.

List of keywords: FINITE DIFFERENCE SCHEMES, MIXED DERIVATIVES,
MULTIDIMENSIONAL PROBLEMS OF ANISOTROPIC  DIFFUSION,
BICONJUGATE GRADIENT METHOD, PRECONDITIONER.

Object of research: the finite difference schemes and iterative methods for solving
three-dimensional elliptic differential problems with mixed derivatives.

Objective: to develop efficient methods for solving three-dimensional problems of
anisotropic diffusion.

The problems for the achievement of the goal are the following:

» Construction of the matrix of discrete approximation A (sparse matrix 19-
diagonal);

» The solution of the resulting system of the equations Au = Q by the bi-conjugate
gradient method with the usage of the Fourier-Jacobi combined preconditioner;

* The testing of the resulting algorithm on 3 physical models;

* The analysis of the different schemes of mixed derivatives approximation.

The main result is in the proposed methods for solving three-dimensional problems
of anisotropic diffusion, based on the method of finite differences, method of fictitious
domains and the bi-conjugate gradient iterative method with the Fourier-Jacobi
preconditioner, demonstrating spectrally equivalence property, providing its
asymptotical optimality for the considered class of the problems. On the basis of
numerical experiments the comparative analysis of various finite difference
approximations of the mixed derivatives is investigated and the most efficient variant
applying to discontinuous anisotropic coefficients is identified.

The novelty of the results is in the development of an efficient algorithm for solving
three-dimensional elliptic problems with mixed derivatives and discontinuous
coefficients.

The results of the research have mainly an applied character and focus on the
development of effective methods for the numerical analysis of a class of problems
having a wide range of applications in the theory of anisotropic diffusion.

The validity and the reliability of the received results are confirmed by the
numerical experiments.

The thesis is prepared by the author personally.



