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Pedepar
Jlunimomuas paboTa, 43 cTpaHUIIbI, 8 pUCYHKOB, 7 HCTOUHUKOB, 3 MIPUIIOKEHUS.

Kmouesle crnosa: YPABHEHME KOPTEBETA-JIE ®PU3A, BEUBIJIET
BA3UC, METOJ] TAJEPKHMHA, KPATHOMACIITABHBIII AHAJIN3,
BEWBJIETBI XAAPA, TAPMOHMYECKUE BEMBIJIETHI, [IPEOGPA3OBAHIE
OVYPLE.

Obvexm uccnredoganus — NPUOTMAKEHHOE PEIICHUE YPaBHEHU B YACTHBIX

IIPOU3BOJIHBIX B BelBIEeT-0a3uce, Ha npuMepe ypaBHeHuil Thna Kopresera-ge ®pusa.

Llenv pabomwi — WCCAETOBAHUE W peaju3alld aJrOPUTMOB aIMPOKCUMAIIUH
pemienuii uddepeHIMaTbHBIX yYpaBHEHHH B BeiiBier-0azuce. MccnemoBanue

IMOTPECITHOCTH AIIIIPOKCHUMAIINN.

B xo1ie pa®oThI ucciaenyoTcs BEUBIETHI, UX OPTOTOHAIBHOCTD U PUMEHUMOCTD
B KauecTBe Oa3uca njis peuieHuss AU @depeHINaNbHbIX YpPaBHEHUH B YaCTHBIX
IIPOU3BOAHBIX B MeToJie | asi€pkrHa. B kauecTBe MOJIEIIBHOTO MpUMEPA UCITOIB3YETCS
ypaBHeHue Kopresera-ne ®puza. Paccmarpusarorca BeuBiersl Xaapa, lllenHoHa,
BEUBIIETHI IOCTPOECHHBIE HA OCHOBE TPUTOHOMETpUUYECKOro Oa3uca. PazpabarsiBaercs
QITOPUTM B cHcTeMe KommbioTepHoi Matemartuku Wolfram Mathematica 11.0,

peanmu3yromuil meton ['anépkuHa Ha OCHOBaHUU MCCIIEIOBAaHHOTO Oasuca.

Pesynvmamom SBISIFOTCS HaXO0XKJICHUE MTPUOIMKECHHBIX PEIICHUN HETMHEHHOTO
ypaBHeHusi KopteBera-ne ®@puza. AJrOpuUTM JIErKO MOACTpaMBaeM IOJ ypaBHEHUS
apyroro tumna. CKOpOCTh pabOTHl aaropuTMa MOXKET OBITh YBEJIWYEHA 3a CYET
UCIIONb30BaHUsl  TpeoOpa3zoBanus  Heloanmga 18 HaxXOXKACHUS ~ BEHBIICT-

K02(PUITMEHTOB HAYATHLHOTO YCIOBUSI.



Pa¢epar
JlunuiomHuast pabota, 43 crapHki, 8 pucyHkay, 7 KpbIHiIll, 3 1agaTka.

Kmiouaswis cnosi: TAPAYHAHHSI KAPTEBETA-ID ®PbI3A, BOUBJIETAY
BA3IC, METAJI TAJIEPKMHA, KPATHOMACIUTABHBINA AHAJII3, BOUBJIETHI
XAAPA, TAPMAHIUYHBIS BOUBJIETHI, IIEPAYTBAPOHHE ®YPE.

Ab'exm dacneoasanus — HaOMKaHBIA PAIIPHHE MapayHAHHSAY y 4aCTKOBBIX

BBEITBOPHBIX ¥ BIlBIIeTay-0a3ice, Ha MphIKIaaA3¢e payHaHHsy Thimy KopTeBera-m» ¢psoisa.

Mbma pabomwvl — nacnefaBaHHE 1 plajizalblio ajrapbiTMay ampakcimalibli
paumdHHAY ABIPEPIHIBIUIBHBIX payHaHHSAY Yy BiMBieTay-0a3ice. JlaciegaBaHHe

X10HacCIIl armpaKciMaripbli.

Y xom3ze paboTel gaciedyrolia BdIWBIETay, 1X apraraHajbHal 1
JacTacaBajbHaAcp ¥ sKacili 0a3icy s BbIPAI3HHS bI()EPIHIBIUIBHBIX payHAHHAY Y
YaCTKOBBIX BBITBOPHBIX ¥y Meran3ze ['anmépkuHa. Y sKacil MaJpibHara MpbIKIaTy
BbIKapbIcTOYBaela paynanie Kopresera-ns ¢peiza. Pasrisnaroiiia Boiineray Xaapa,
[Il>Hana, BoMBNeTay mNalynaBaHblsi Ha AaCHOBE TpbIFAaHAMETPHIYHBIX 0aszicy.
PacnparoyBaera anrapeiTM y Kamm'roTapHaii MaTamatbiki Wolfram Mathematica

11.0, axi paanizye metan ["anépkuHa Ha TajcTaBe aacieqaBaHara 6asicy.

Buvinikam 3'synsronia 3HaXo/KaHHE HAOJIDKAHBIX paAlIIHHSAY HeJIiHeHHara
ypayuenni KopteBera-mp ¢pbiza. AnrapeiT™m J€rka majjiapkBaiia mnaj ypayHeHHI
iHImara Thimy. XyTKacllb TMpaibl ajirappiTMy MoOKa ObIllb MaBsuliuaHa 3a KOINT
BBIKAPBICTAaHHS  mepayTBapaHHI  Hblomanga s 3HaxXoJKaHHA  BIMBIIETaY-

Kad(ilpIeHTay ayaTkoBara YMOBBHI.



Abstract

Diploma work, 43 pages, 8 drawings, 7 sources, 3 annexes.

Key words: KORTEWEG-DE VRIES EQUATION, WAVELET BASIS, GALERKIN
METHOD, SHORT-SCALE ANALYSIS, HAAR WAVELS, HARMONIC
WAVELETS, FOURIER CONVERSION.

The object — approximate solution of partial differential equations in a wavelet

basis, using as an example equation of the Korteweg-de Vries type.

The purpose of the work is research and implementation of algorithms for
approximation of solutions of differential equations in the wavelet basis. The study of

the error of approximation.

In the course of the work, wavelets, their orthogonality and applicability as a
basis for solving partial differential equations in the Galerkin method are investigated.
The Korteweg-de Vries equation is used as a model example. Wavelets Haar, Shannon,
wavelets constructed on the basis of the trigonometric basis are considered. The
algorithm is developed in the computer mathematics system Wolfram Mathematica

11.0, which implements the Galerkin method on the basis of the studied basis.

The result is finding approximate solutions of the non-linear Korteweg-de Vries
equation. The algorithm is easily adjusted to equations of another type. The speed of
the algorithm can be increased by using the Newland transform to find the wavelet

coefficients of the initial condition.



