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PE®EPAT

Junnomnas paboma cooepaxcum: [0 crpanun, 11 autepaTrypHbIX HCTOYHUKOB, 3

WUTIOCTpalvy, [ TPUIOKEHUM,

Knroueswie crosa: YUEBBIIIIEBCKASI CUCTEMA ®YHKILIWI, MHOT'OYJIEH
MHOI'UX TTEPEMEHHbBIX, UHTEPITIOJIALIMOHHAA 3AJAYA JIATPAHXA,
I'NITEPITIOBEPXHOCTHD, HBIOTOHOBCKAA CUCTEMA TOYEK,
NHTEPITIOJIALIMOHHBIE KYBATYPHBIE ®OPMYVYJIbI

Obvekmom ucciedosanust IBISIOTCS (I)YHKI_[I/II/I MHOTHX IICPCMCHHBIX U KPATHLIC

HWHTCTPAJIbI.

IIpeomem uccneoosanusi — HMHTEPNOJALMOHHBIE MHOTO4WJIeHbl Jlarpanxka wu

UHTEPIOJIAIIMOHHBIE KyOaTypHbIe (POPMYITBI.

Llenvro  Ounpomunoti  pabomwi  SBISIETCA ~ oOmas  cxeMa  PEIICHHS
MHTEPIOJSIIMOHHON 3anaun Jlarpanka B cirydae QyHKIIMA MHOTHX TIGPEMEHHBIX U €€
nporpaMMHasl peaju3aiys, a TakKe NPUMEHEHHE IOJy9eHHOTO pe3ysbTara s
MOCTPOSHUS MHTEPIOJSIIMOHHBIX KyOaTypHBIX OpMyJI.

B pesynbraTe AWITIOMHOTO TPOCKTUPOBAHUS HCCIICIOBAH TEOPETUUCCKUI
MaTepuay, KacalollWiicsl TOCTaHOBKM 3amad Jlarpamxka  anreOpanveckoro
MHTEPIOIUPOBaHUs (DYHKIIMH MHOTHX IMEPEMEHHBIX M KPAaTHOTO MHTETPUPOBAHUSA, a
TaKXKe WX Pa3pellMMOCTH W WHBapUAHTHOCTH. [IpWBEIEHO W JOKa3aHO PEIICHUE
anreOpanveckoil 3amaun Jlarpamka B CiydasX HHTEPIOJISAIIMOHHOTO MHOTOYJICHA
MEPBOM CTEMEHW OT JBYX IIEPEMEHHBIX, IO TPSMOYIOJBHOW CETKE Y3J0B U
MIPOU3BOJILHOTO PACIIOIOKEHHUS y3JI0B. PazpaboTaHa o0IIas cxema pemieHus 3ajadu
Jlarpamka 1O TPOW3BOJBHBIM YCOBIIMIEBCKHMM CcHUCTeMaM (DYHKIMHA MHOTHX
MIEPEMEHHBIX B CITydae HBIOTOHOBCKOUM CHCTEMBI Y3JIOB, IOKa3aHbI CYIISCTBOBAHHUE U
CJIMHCTBEHHOCTh TPEUIOKCHHOTO pelieHHs. BBITOMHEHBI TPUMEPHl TTOCTPOCHUS
COOTBETCTBYIOLTUX MHTECPIOJISAIIUOHHBIX MHOTOWICHOB JIJI1 KOHKPETHBIX (YHKITUH KaK
AHAIMTUYECKH, TaK W TMPOTPAMMHBIM IyTeM B Cpele KOMIBIOTEPHOH aireOopbl
Mathematica. Kontpons pe3ynabTaToB — alreOpandeckoro  HHTEPIIOJMPOBAHHMS

ocymectBieH ¢ mnomompelo  ¢yHkiuu  InterpolatingPolynomial.  TMomyuensr



KyOaTypHbl€ MHTEPIOJIALMOHHBIE MPAaBUJIA JJIsl BBIYMCICHUS MHTETPANOB Pa3IuYHON
KPaTHOCTH OT KOHKPETHbIX (YHKIUMH MHOTMX T[E€PEMEHHBIX, pealn30BaHHbIC

nporpaMMHBIM ITyTeM B cpeae Mathematica.

llpakmuueckoti 3nauumocmoio pabOTHI SIBJSETCS BO3MOXHOCTh IPUMEHEHHUS €€
pe3ynbTaToB MPU MOCTPOECHUU NMPUOIMKEHHBIX METOAOB JIJISl PELICHUS Pa3IUYHBIX
BUJOB JIMHEMHBIX MW HEIMHEHMHBIX YypaBHEHHWM, B TOM YHCIE HHTErpo-

nuddepeHIraIbHbIX, BAKHBIX [T IPUIT0KCHUH.

Obracmsmu npakmu4eckoco npumererus TI0JIYYCHHBIX PE3YyJIbTAaTOB MOTYT
ABJATBCA: TCOPUS MHTCPIIOJINPOBAHUA CKAJISPHBIX (I)YHKL[I/Iﬁ HCCKOJIBKHUX apryMCHTOB,

YHUCJICHHBIC MCTOIbI PCHICHUA I/IHTGI‘pO-)II/I(b(l)GpeHIII/IaJIBHBIX ypaBHeHI/If/'I H Opyruc.

ObocnosanHocmb U 00CMOB8EpHOCMb TIOJIYYEHHBIX PE3yJIbTaTOB OOYCIOBJICHA
CTPOTMMH MaTeMaTUYECKH J0Ka3aTEILCTBAMHU TECOpPEM, chopMyIMPOBaHHBIX B paboTe,
M COIVIACOBAaHHOCTBIO C pe3yJbTaTaMH, H3BECTHBIMU I HEKOTOPBIX YaCTHBIX

CIIy4acB.

I[I/IHJ'IOMHa}I pa60Ta BBIIIOJIHEHA aBTOPOM CAMOCMOAMENbHO.



ABSTRACT

Diploma contains: 70 pages, 11 literary sources, 3 illustrations (drawings), 7
applications.

Keywords: CHEBYSHEV SYSTEM OF FUNCTIONS, POLYNOMIAL OF
MANY  VARIABLES, LAGRANGE INTERPOLATION PROBLEM,
HYPERSURFACE, NEWTON SYSTEM OF POINTS, INTERPOLATION
CUBATURE FORMULA.

The objects of study are functions of many variables and multiple integrals.

Subjects of research — interpolation polynomials of the Lagrange and

interpolation cubature formulas.

The purpose of the thesis is a general scheme for solving the Lagrange
interpolation problem in the case of functions of many variables and its software
implementation, as well as an applying the result obtained to construct interpolation
cubature formulas.

As a result of the graduation project, the theoretical material concerning the
formulation of problems of the Lagrange algebraic interpolation of functions of many
variables and multiple integration, as well as their solvability and invariance, was
studied. The solution of the Lagrange algebraic problem is presented and proved in the
cases of an interpolation polynomial of the first degree in two variables, over a
rectangular grid of nodes and an arbitrary arrangement of nodes. A general scheme for
solving the Lagrange problem with respect to arbitrary Chebyshev systems of functions
of many variables in the case of a Newton system of nodes is developed, and the
existence and uniqueness of the proposed solution are proved. Examples of
constructing the corresponding interpolation polynomials for specific functions are
made both analytically and programmatically in the environment of the Mathematica
computer algebra. The results algebraic interpolation is controlled using the
Interpolating Polynomial function. The cubature interpolation rules for calculating
integrals of various multiplicity from specific functions of many variables,

implemented programmatically in the Mathematica environment, are obtained.



The practical significance of the work is the possibility of applying its results in
the construction of approximate methods for solving various types of linear and
nonlinear equations, including integral and differential, important for applications.

The areas of practical application of the results obtained can be the theory of
interpolation of scalar functions of many arguments, numerical methods for solving
integral and differential equations, and others.

The validity and reliability of the results obtained are due to rigorous
mathematical proofs of the theorems formulated in the work, and consistency with the
results known for some particular cases.

The thesis was done by the author independently.



