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IMPUBIMKEHHOE PEINEHVE YPABHEHW S TUITA KOPTEBETA-TE ®PVICA
METOAOM OOIIOTHUTE/IbHOTO APTYMEHTA B ITAKETE MAPLE

FO.H. Ananvesa

Viccnepyetca 0606LieHHOe ypaBHeHMe Tna KopTesera-fe Oprica. B cOOTBETCTBIM C METOLOM JOMOJIHUTENBHOTO
aprymeHTa 3ajiaua cBefieHa K COOTBETCTBYIOLLEMY MHTErPasibHOMY YPaBHEHMIO.

Kntouegvle criosa: ypaBHeHve Tna KopTesera-ge Oprica; MeTos AOMOJIHUTENIBHOTO apryMeHTa; MeToA nocsefo-

BaTesbHbIX NPUGAVKEeHWI; rpaduK peLueHus.

NUMERICAL SOLUTION OF KORTEWEG-DE VRIES TYPE EQUATION
BY ADDITIONAL ARGUMENT METHOD

Yu. N. Ananeva

The generalized equation like Korteweg-de Vries is investigated. According to additional argument method, the

task is reduced to equivalent integral equation.

Key words: Korteweg-de Vries type equation; additional argument method; fixed point iteration; numerical

solution.

B paborax [1-3] 6bU10 paccMOTPEHO ClieayroIee
ypaBHeHue Tuna Kopresera-ne ®puca:

U (t, x) +u" (t’ x)um (ts x) —U, (t’ x) -

—u"(t,x)u, (t,x) = f(t,x,u(t,x)), (1)
76 m — HATYPaJbHOE YMCII0, C HAYAJIbHBIM YCIIOBUEM

u(0,%) = p(x), ") (0) =0, xR, k=0,1 (2)
U TIPEJICTbHBIMU KPACBBIMU YCIIOBUSMHE

u(t,+0) =0. 3)

B pa6orte [1] 3amaga (1)~(3) ObL1a pemena METoIoM
JIOTIOTHATENLHOTO apryMeHTa. BhIBEIeHbl M JI0Ka3aHbI

PSII JIEMM U TEOPEM, B CHITy KOTOPBIX 3a7ada CBOIHUTCS
K PELICHHIO CICAYIONIET0 HHTErPAIbHOTO YPABHEHHS:

s
£

1(1,6) = je [ e A, v)dvds, )

rue
A(t,x)=a(p(o,t,x))+

+If (P, p(p,t,x),v(p,1,x))d p. )
BO(S) AMEEM:

a(x) =" (x)—p(x) (6)
p(r,t,x)= x—jv(u,t,x)du. @)

[Tpuuem, ecnu
u(t,x)=1(t,x)

u(t,x)=v(t,t,x),
TO pyHKIWA (¢, X) sBisiercs pemenueM 3amgadn (1)—(3).

B cBoeii paboTe MbI IPUMEHSIEM METOJ TIOCIIEN0-
BaTeJIbHBIX MPHOIVKEHUI U CTPOUM TpaduK perieHus
C MOMOIIIBI0 KOMIIBIOTEPHOTO MaTEMaTHYECKOTO MaKe-
Ta Maple.

Jns pemenns 3agagun (1)—(3) BeIOCpeM ciemyro-
IITHE 3HAYCHHS.

B  ypaBuenun (1)  BbeIOMpaem m=1,
S, x,u(t,x)) =1+u(t,x). 3a HavanbHOE yclIOBHE
BbIOEpEeM QYHKIHIO (@(Xx)=e * , KOTOpas MOJHOCTBIO
yaoBieTBopsieT BbipaxeHuto (2). Torma 3a HyieBoe
TIPUOIMHKEHUE HAM TIOCITYKUT (PyHKITHS:

2
uy(t,x)=e" .
Janiee BBOAMM MOCIIEOBATENBHO KOMAH/BI B IIPO-

rpamMMmy Maple u nonydaem ciieayromue pe3ysbTaThl.
Jliist ypaBHeHust (6) nmeeM:

a(x) = 3¢ +4xte™ (8)

Pemenne ypaBuenust (7) HaXonuTcs B BUJE:

1 . 1
p(0,,x) ::x—ze" +E. )
Janee cocraBiseM W pemiaeM ypaBHeHue (5)

¢ yueroM (8) u (9):
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Mamemamuxa

—
-10

— =" — 1
-5 1} 5 10
x

Pucynok 1 — I'paduk perienust 3apaqn (1)—(3)

121
x——e " +=

2 2
A(t,x) = —3e( 2 2] +4(x—let2 +1J
2 2

foLor 1 10
: (10)

3areM MBI BEIUUCIIIEM 3HaYCHUE HHTETpana (4).

B CUITy TOJYYCHHOTO OOJIBILIOTO 3HAYCHUS JIIsL

MIEPBOTO TPUOMIKCHUS pereHus u(f,x), Mbl He Oy-
JIeM MIPUBOIUTE PE3yNbTAT BHIYMCICHHS IPOTrPaMMBI.

B pesymerare Hamero HCCIEIOBAHUSA CTPOUM

rpaduk perenus 3a1aun (1) — (3) (pucynok 1):

HOJ’Iy‘leHHHﬁ pe3yabTaT IMOKa3bIBACT, 4YTO ME-

TOAOM JOHNOJIHUTCIIBHOTO apryMeHTa MOXKHO DPCIIATh
3ala4l HE TOJIBKO aHAJIUTUYCCKH, HO W NPUMCEHATH
COBPEMEHHBIE MAaTEMAaTUIECKUE KOMIIBIOTEPHBIC CPEI-
CTBa.
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