MHUHUCTEPCTBO OBPA3OBAHMSA PECITYBJIMKU BEJIAPYCb
BEJIOPYCCKUM T'OCYJIAPCTBEHHBI1 YHUBEPCUTET
MEXAHUKO-MATEMATUYECKUHA ®AKYJIBTET

Kadenpn! Be0-TeXHOJIOTHI M1 KOMIILIOTEPHOTO MOIEJIMPOBAHUS

AHHOTAaIMS K TUIUIOMHOM paboTe

«KparHoe nnTepnosmpoBanue QpyHKuMM
10 4eObINEeBCKUM CHCTEMaM»

Crynent: A.W. I'punkeBuy
Hayunsiit pykoBoaureins: M.B. Uruarenko

Munck, 2018



JuruiomHasi pabora comepkut: 64 cTpaHuibl, 6 NPUIOKEHHUH, CIHUCOK
UTUPYEMBIX JTUTEPATYPHBIX UCTOYHUKOB U3 / HAUMEHOBaHUM.

Kmouessie  ciosa:  UEBBIIIIEBCKAS CUCTEMA  ®YHKIUH,
NHTEPITIOJIMPOBAHUE, WHTEPIIOJIAIMOHHAA 3AJAYA DOPMUTA,
OYHIAMEHTAJIBHBIE MHOTI'OYJIEHBI UHTEPITIOJIMPOBAHUA DPMUTA
JUIST CKAJIIPHBIX ®YHKIUM, UHTEPIIOJISALIMOHHBIE ®OPMVIIBI B
OOPME JIAT'PAHXA, ITOTPEHIHOCTD MHTEPIIOJIMPOBAHNM A, OLIEHKA
OCTATOYHOI'O YJIEHA.

Obvexmom uccliefoBaHus ABISAIOTCS nudpepeHnrpyemble GyHKINU.

Ilpeomem uccnedoganusi — WHTEPHOISILIMOHHBIE MHOTOWIEHBI OJpMHUTa C
y3JIaMU Pa3JIMYHON KPATHOCTH.

[]envio nUIIOMHON paboOTHI SABISETCA MOIYyYEHUE U UCCleqoBaHue (popmyin
JUIsL TIpEACTaBICHUS (PYHIAMEHTAJIbHBIX MHOTOYJIEHOB WHTEPIOIUPOBAHUS 10
YeOBIIIIEBCKUM CUCTEMAaM C KPATHBIMU y3JIaMH.

B npouecce paboThl MOCTPOEHBI M MCCIENOBAaHbl HMHTEPIOJIALIMOHHBIE
MHOTOWJIEHbl JIPMHUTOBA THUMNA C Yy3JaMd pa3IMYHOM KpaTHOCTU. JlokazaHbl
umeromuecs (GopMyJbl ISl MpeAcTaBieHUs (yHIaMEHTAIbHBIX MHOI'OYJICHOB
UHTEPIOIUPOBAHUS TIO ABYKPATHBIM Y3JlaM. AHAJIMTHUYECKH TOIY4EHBI (POPMYIIbI
JUIA TIpelCTaBiIeHUs (PyHAAMEHTAIbHBIX MHOTOWICHOB HWHTEPIOIUPOBAHUS C
y31amMu TpeTbed KpaTtHocTu. [lpencraBieHuss QpyHIaMEHTaIbHBIX MHOTOYJIEHOB
UHTEPIOIUPOBAHUST C Yy3JIaMH YETBEPTOM W TMPOU3BOJIBHON (PUKCUPOBAHHOM
KPAaTHOCTH MOJYYEHBI MPOrpaMMHBIM TyTeM B cpene Mathematica. TIpusenensr
UHTEPNOISAUMOHHbIE (opMynbsl Opmuta B (Gopme Jlarpanxka ¢ JBYKpaTHbIMHU
y3JaMH, OCHOBaHHbIE Ha (PyH/IaMEHTAJIbHBIX HHTEPIOJIALIMOHHBIX MHOT'OYJIEHAX 10
YacTHbIM 4eObllIeBCKUM cuctemaM (ynkuuii. Iloctpoensl anreOpanueckue
UHTEPIONSLMOHHbBIE MHOrowieHsl OpmuTta B ¢opme Jlarpamxa c y3namu
pa3IMYHONM KpPAaTHOCTH JI1 KOHKPETHBIX (DYHKLUHH, BBIIIOJIHEH psJ NPUMEPOB
NOCTPOEHUS] HMHTEPIOJSIIUOHHBIX (QOpMysl DpMUTAa C KpPATHBIMU Y3JIaMH Kak
aHAJIMTUYECKH, Tak U B cpene Mathematica.

Ilpakmuueckoii  3Hauumocmvio ~ pabOTBl  SBISIETCS  BO3MOXHOCTH
UCIIOJIb30BaHMS €€ PEe3YJbTAaTOB IMPH MOCTPOCHUM MPUOIMKEHHBIX METOIOB IS
pElIeHHs] Pa3IMYHbIX BUIOB JIMHEWHBIX U HEJIMHEWHBIX YpaBHEHUH, BaXKHBIX IS
MIPUJIOKECHUU.

Obnacmamu npakmu4eckoeo npumeHenus: OTy4YeHHBIX PE3yIbTaTOB MOTYT
ABIIATBCS: TEOPHUsl HWHTEPHOIUPOBAHMS (PYHKIMH, NPUOIMKEHHBIE METOIbI
petieHus nuddepeHIuanbHbIX YPaBHEHUM U UX CUCTEM, JIPYTHUE.

ObocHosannocmb U 00CMOBEPHOCMb  TIONYYEHHBIX  PE3y/IbTaToB
o0ycIioBJIeHa CTPOrUMU MaTeMaTH4eCKUMU J0Ka3aTeIbCTBAMU
chopMynTUpOBaHHBIX B pabOT€ TEOpPEM M COMIACOBAHHOCTBIO C pe3yJbTaTaMu,
U3BECTHBIMH paHee ISl YACTHBIX CITy4aes.

JlurnomHas paboTa BBIIIOJIHEHA aBTOPOM CAMOCMOSAMENbHO.
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Diploma thesis: 64 pages, 6 applications, 7 used literature sources.

Keywords: CHEBYSHEV SYSTEMS OF FUNCTIONS, INTERPOLATION
OF FUNCTION OF SCALAR ARGUMENT, INTERPOLATION HERMITE
TASK WITH NODES OF ARBITRARY MULTIPLICITY, INTERPOLATION
FUNDUMANTAL POLYNIMIALS OF HERMITE, ERROR INTERPOLATION.

Object of research are differentiable functions. Subject of research - Hermite
interpolation polynomials with nodes of different multiplicity relatively with
Chebyshev systems.

Purpose of the work is to obtain and study the formulas to represent the
interpolating fundamental polynomials with multiple nodes on the separate
Chebyshev systems of functions.

In the result of diploma research, it was constructed and investigated
Hermitian interpolation polynomials with nodes of different types of multiplicity
relatively with Chebyshev systems. Available formula for representation of the
algebraic fundamental polynomials relatively double nodes are proven. The
fundamental algebraic polynomials formulas of interpolation with nodes of third
multiplicity are obtained analytically. Representation of fundamental polynomials
of interpolation with nodes of fourth and arbitrary fixed multiplicity (equal for all
nodes and different for each node) for algebraic system of functions are obtained
programmatically in Mathematica environment. Hermite interpolation formulas
are given with double nodes, based on the fundamental interpolation polynomials
by some other Chebyshev systems of functions. Interpolation Hermite polynomials
in the form of Lagrange with nodes of different multiplicity for specific functions
are built, a series of examples of the Hermite formulas construction with multiple
nodes is performed both analytically and in Mathematica environment.

The practical significance of the work is the ability to use its results in the
construction of approximate methods for solving various types of linear and
nonlinear equations, which are important for applications.

The practical application of the results obtained may be the theory of
interpolation of scalar functions, numerical methods for solving differential
equations and others.

Validity and reliability of the results obtained is due to the strict mathematical
proofs of the theorems formulated in the work and consistency with the results
known for certain special cases.

Diploma work performed by the author alone.
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HeimiomHas  pabora 3msmyae: 64  crapoHki, 6 TOpbIKIagaHHAY, 7
BBIKAPBICTAHBIX JIITAPATYPHBIX KPBIHIIL.

KrouaBbis CJIOBBI: CICTOMA ®OVHKIIbIN YEBBIIIIEBA,
[HTOPIIAJIIPABAHHE  ®VHKIIBIII  CKAJISIPHATA  API'YMEHTY,
[HTOPIAJSLBIEHHASL 3AJTAYA DPMITA 3 BY3JIAMI AJIBOJIbHAU
KPATHACII], [HTOPIIAJIALIIEHHBIE OYHJAMEHTAJIbHbBIA
MHATAYJIEHbBI 5PMITA, XIbHACIb IHTOPITAJIIPABAHHAI.

Ab'exmam  nacnenaBaHHS — 3'AYAAONIA  AbIQEPIHIBIpYEMbIS  (DYHKIIBIL.
lIpaomem Oacneoasannsi — HTIPNATAUBIEHHBII MHAradjieHbl JpMiTa 3 By3JaMi
pO3Ha KpaTHACIIl aITHOCHA YDOBIIIAYCKIX CICTIM.

Mbmaii  nplioMHal paboThl 3'ayiseliia aTpbiMaHHE 1 JaciieaBaHHE
dopMyn  mms TpaaCTAayICHHS — IHTIPHATANBIEHHBIX  (YHIaMEHTAIBHBIX
MHaradjieHay 3 KpaTHbIM1 By3j1aMi I1a aCOOHBIM 4eObIIIayCcKiM cicTaMaM (PyHKITBIH.

VY BBIHIKY JblIUIOMHAara JaaciiefaBaHis aBOyJaBaHbl 1 Jaciie/laBaHbl
IHTIPIATALIBIEHHBISI MHAra4wieHbl SpMiTaBa ThHITY 3 By3jaMmi po3Hal KpaTHAcCIl
agHOCHa yr0bIayckix cictaM. [Ipancraynenns pyHaaMeHTalbHbIX MHArawieHay i
iHTeprajgipaBaHHs 3 By3Jlami uanBéprail 1 anBoibHail (QikcaBaHail KpaTHACI
(poyHai juis YCix By3J10Y 1 po3HaH JIJIsl KOKHAra By3Jia) I anredpaidHail CiCTAOMBI
(GYHKUBIA — aTpbIMaHbl [parpaMHbIM LUIsIXaM y  acaponansi  Mathematica.
[IpeiBen3eHbl HTIPHATISAUBIEHHBIS (OPMYIBI DpMiTa 3 JIBYKPaTHBIMU By3JaMi,
3acHaBaHbIsI Ha (YHIAMEHTANBHBIX IHTIPHNAIALNBIEHHBIX MHaradjieHay ma
HEKaTopbIX  I1HIIBIX  4YeOwlmayckix  cictom  QyHkusiid.  [laGymaBaHb
IHTIPIANSALBIEHHBIST MHArawieHsl JpMita ¥ ¢gopme Jlarpanxka 3 By3iami po3Hait
KpaTHACIl U KaHKPATHBIX (YHKIBIN, BBIKAHAH IIdpar I3MaHCTPAIBIHHBIX
npbIkiaaay nadymnoBsl popmyn IpmiTa 3 KpaTHBIMI By3j1aMi SIK aHAMITBIYHA, TaK 1 Y
acsipoan3i Mathematica.

Ilpaxmviynau 3naynacyo mpaupl 3'1yiselnla MarybIMacilb BHIKAPBICTAHHS 5I€
BBIHIKAY Tpbl MaOy/0Be HAOJDKAHBIX METajay IS BBIPAIPHHS PO3HBIX Bijay
JIHENHBIX 1 HEMIHEHHBIX PayHAHHSY, BaKHBIX JIsl IPBIKJIAJaHHSY .

Abnacyami npakmelunaea npuiMAHeHHS ATPbIMaHBIX BBIHIKAY MOT'YLb
3'IYNALLA:; TIOPBIS 1HTAPHATIPABAHHS CKAISPHBIX (PYHKIBIN, JIIKaBbISI METalbl
panmHHS IbIGEePIHIBIUTEHBIX payHAHHSY 11X CICTAM, 1HIIIBIA.

Abepynmasanacys 1 OakiadHacyb aTPhIMAHBIX BBIHIKAY aOyMoylieHa
MaTAMaThlyHA CTPOriMl JOKa3zaMi Td3apaM, c@apMyisBaHbIX Yy Mpambl 1
Y3TOAHEHACIIIO 3 BBIHIKaMi, BSIZIOMBIMI JIJIsl HEKATOPBIX MPBIBATHBIX BHINAAKAY.

JpiruioMHast paboTa BhIKaHAHA ayTapaMm camMacmoutd.



