YK 519.6: 517.958

CPABHEHUE METOJOB IPOI'OHKHU CTOJIBIIOB U CTPOK HEU3BECTHOM
MATPHUIBLI 1JIA PEHHEHUSA YPABHEHUSA ITYACCOHA B IEPEMEHHBIX
®YHKIIAA TOKA-BUXPh B TUIPOJJUHAMMYECKOM 3AJTAYUE JIJISI 3AKPBITOM
NPSAMOYT OJIbHOM KABEPHBI

Bonocosa Hamanwva Koncmanmunosna (acnupanm MocKko6cKko2o 20cyoapcmeennozo
mexnuuecxkozo ynusepcumema MI'TY um. H.3. baymana), 2. Mockea,
navalosova@yandex.ru

Bonocoe Koncmanmun Anexcanoposuu, npogheccop, 0.¢p. - m.H., HAYUHBLIL PYKOBOOUMENb;
konstantinvolosov@yandex.ru

Bonocosa Anexcanopa Koncmanmunoena, k.¢p.- m.n. (MHHUT), 2. Mockea;
alya0l@yandex.ru

ITacmyxoe /Imumpuit @enuxcosuy, K. ¢h.-m. H., doyenm; dmitrij.pastuhov@mail.ru
ITacmyxoe FOpuii @enukcosuu, K. ¢p.-m. n., douenm; pulsarl900@mail.ru
(Ilonoukuii zocyoapcmeennutii ynusepcumem), 2. Hoeononouk

Annomayun: B pabome cpasnusaromca 06a memooa pewenus ypasnenus Ilyaccona,
6X005We20 8 CUCMEMY YPABHEHUL C YACMHBIMU NPOU3BOOHBIMU 68 2UOPOOUHAMUYECKOU 3a0aye HA
npsmoyzonvuuke ¢ yuciom Peiinonvoca Re=1000. llepsviti memod ucnonv3yem 6eKmMopHbill
Memoo NPO2OHKU CMONOY08 Heu38ecmHoOU mampuyvl 011 GyHKkyuu moxa. Bmopou memoo
peuiaem ypasrerue llyaccona memooom npo2oxKu cmpok Heuzgecmuou mampuysl. Ocmanvhvie
VPasHeHus U aneopummsl 8 Ccucmeme YPAGHEeHUll, HAydlbHble U Kpaesvle YCloBUS 8
2UOPOOUHAMUYECcKOU 3a0ade cosnadaiom. B pabome uucnewno noxazamo, umo oba memooa
Npo2OHKU IK8usaienmuul. To ecmsv, peuienus OJisi NOJISL TUHULL MOKA 80 8C€ MOMEHMbl 8PEMeHU
BU3BVATILHO HEPAZIUYUMbL. DMO MAKHCE CBAZAHO C 8bICOKUM UECMbIM NOPAOKOM ANNPOKCUMAYUU
ougppepenyuanvrvix onepamopos 6 ypasHenuu Ilyaccona u 6 ypasHeHuu OUHAMUKU O
@YHKYUU BUXPSL U C BbICOKOU aANNpOKCUMayueli Npou3800HbIX HA 2panuye Npamoy2oibHUKA.
Hanuuue o06yx memooos npoconku nozeonum ucciedogamensim 6vlopams a1000U U3
coobpadiceHutl y00O6Ccmaa u KoppekmHoCHmu.

Knrouesvie cnosa: ypasuenue Ilyaccona, uucienHvle memoobvl, MemoO NPO2OHKU, VPAGHEHUS
mMamemamuyeckou QU3UKU, YPAGHEHUS 8 YACTHBIX NPOU3BOOHBIX, 2UOPOOUHAMUKA

SOLUTION OF FREDHOLM INTEGRAL EQUATIONSNWITH NON-DEGENERATE
KERNELS BY SUCCESSIVE APPROXIMATIONS OF QUADRATURE WITH THE
TETH ORDER OF ERROR

N.K. Volosova, K.A. Volosov, A.K. Volosova, D.F. Pastuhov, YU.F. Pastuhov

Abstract: The paper compares two methods for solving the Poisson equation included in the
system of partial differential equations in a hydrodynamic problem on a rectangle Re=1000. The
first method uses the vector method of sweeping the columns of an unknown matrix for the
current function. The second method solves the Poisson equation by the method of sweeping the



rows of an unknown matrix. The remaining equations and algorithms in the system of equations,
the initial and boundary conditions in the hydrodynamic problem are the same. The paper shows
that both sweep methods are equivalent. That is, solutions for the field of streamlines at all times
are visually indistinguishable. This is also due to the high sixth order approximation of the
differential operators in the Poisson equation and in the dynamics equation for the vortex
function and the high approximation of the derivatives at the boundary of the rectangle. The
presence of two sweep methods will allow researchers to choose any of the considerations of
convenience and correctness.

Keywords: Poisson equation, numerical methods, sweep method, equations of mathematical
physics, partial differential equations, hydrodynamics

BBenenue. B pabore[2] mokaszano, uto ypaBHeHue IlyaccoHa MOXKHO peIIaTh YHCICHHO 3a
KOHEYHOE YHCJIO SJIEMEHTAPHBIX OMepalii, Kak MPOrOHKOW CTPOK HEU3BECTHOW MATpPHIIbI, TaK U
MIPOTOHKOM CTOJOIIOB HEU3BECTHOU MaTpullbl. [IpuBeneHbl TECTHPYIOUINE MPUMEPHI ¢ TOYHBIMU
pemenusmMu. [lokazano, 4ro 06a anropuTMa UMEIOT MIECTON MOPAIOK norpemuocTu[3]. OaHako
XOTEJIOCh OBl CPaBHUTH 00a METOJIa MPOTOHKH MPHU PEIICHUHN CIO0KHOW MaTEeMAaTUYSCKOW 3a1aun
C CHUCTEMOMW YpaBHEHHI B YaCTHBIX MPOU3BOHBIX, I7I€ pelieHue ypaBHeHus [lyaccona sBisieTcs
OJIHUM U3 ypaBHEHUM cucteMbl. [loaToMy MBI BBIOpAIM THUAPOJMHAMUYECKYIO 3a7ady B
3aKpPBITOM TMPSAMOYTOJILHOM KaBepHE, KOTOopas, MO CJIOBaM aBTOPOB paboThi[4], sBIsAETCA
MOJIMTOHOM JIJIi TIPOBEPKH UHCIEHHBIX METOJOB M ajNropuTMOB. Peub uaeTr o pelieHuu
YPaBHEHHS v/, +y,, =—-W(X,y) KaK cBa3H QyHKIuil Toka 1 Buxps[6].
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