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AHHoTayms: [lpegsoxeH aaroputM YUCIEHHOro peLleHUs ypaBHEHUS
®pegrosibMa BTOPOro pofa ¢ HerpepbIBHbIM A4POM METOLOM 3aMEHbI
MHTErpasaa u maTpudHbiM pelieHmnem CJIAY ¢ kBagpatypHou ¢opmysion
ABeHafuyartoro  ropspgka  MorpelwHocTn € YUC/IOM  UHTEPBAasioB
UHTErpupoBaHusi KpaTHbIM fecATh. HoBas ¢opmyna no cpaBHeHUO ¢
gopmynovi CumricoHa gaet 15 3Hadawmnx yn@p A5 Y3/10BbIX 3HAYEHWU
QYHKUMN peLLEHNSA faxke rpu He60JIbLLIoM yncse mHTepsasioB 10,20 Ha
OTPE3Ke 3a KOHEYHOEe 4YMC/10 3/IEMEHTAapHbIx onepayniu. [losydeHHbI
aqaroput™M  UMEET  [BOUHYHO TOYHOCTb U  MUHUMA/IbHOE  BPEMS
BblyncrieHni. B To Bpems kak ¢opmyna CumricoHa COBMECTHO C
MaTpuYHbIM MeTogoM pelueHns CJTIAY gaet 1o/1bKo 6 3Hadalymux yngp c
YncsIOM UHTEPBasioB UHTErpupoBaHus paBHbIM fBajguyatn. bosee Toro,
4715 opmysibl CuMricoHa ABOVMHAas TOYHOCTb HegocTyrnHa (15 Hynev B
6ECKOHEYHONM HOPME HEBSA3KU pelleHuns]), Tak Kak A3blk FORTRAN
Joriyckaet MakcumasibHble MaccuBbl matpuy 200x200. [lonydeHsbl
OL{eHKU BEPXHEU rpaHulbl [OrycTtuMoro napametpa [A| 419 matpuybi
ypaBHeHnss @pefrosibMa co CTPOruM [uaroHasibHbIM rpeobriagaHnem
WJIN ¢ HEGOJIbLLIOK HOPMOM MHTErpasibHoro S4pa.



KnoyeBble crioBa: ypaBHeHune CD,De,[Il'OﬂbMa, YncsieHHble MeTo/bl,
ypaBHeHus maremMaTu4yecKou ¢M3MKM, marpuya

MATRIX SOLUTION OF THE FREDHOLM INTEGRAL EQUATIONS BY A
QUADRATURE WITH THE TWELVETH ORDER OF ERROR

N.K. Volosova, K.A. Volosov, A.K. Volosova, M.I. Karlov, D.F. Pastuhov, YU.F.
Pastuhov

Abstract: An algorithm for the numerical solution of the Fredholm equation
of the second kind with a continuous kernel by the method of integral
replacement and the matrix solution of SLAE with a quadrature formula of
the twelfth order of error with a number of integration intervals divisible by
ten is proposed. The new formula, compared to Simpson's formula, gives
15 significant digits for the nodal values of the solution function, even with
a small number of intervals of 10.20 on a segment in a finite number of
elementary operations. The resulting algorithm has double precision and
minimal computation time. While Simpson's formula, together with the
matrix method for solving SLAE, gives only 6 significant digits with twenty
integration intervals. Moreover, double precision is not available for
Simpson’s formula (15 zeros in the infinite norm of the solution residual),
since the FORTRAN language allows maximum matrix arrays of 200x200.
Estimates are obtained for the upper bound of the admissible parameter |A|
for the matrix of the Fredholm equation with strict diagonal dominance or
with a small norm of the integral kernel.

Keywords: Fredholm equation, numerical methods, equations of
mathematical physics, matrix

BeBegeHue. B pa6ote[1] onucaH MeTop 3aMeHbl WHTerpana pans
YUCNEHHOrO pelleHusa ypaBHeHnsa ®OpegronbMa BTOPOro poga. [na atoro
HY>XHO COCTaBUTb CUCTEMY anrebpanmyeckumx JIMHENHbIX YpaBHEHUW
(CNAY), B KOTOpPOM HEU3BECTHbIMU ABASAIOTCA Y3/10Bble 3HA4YeHus
byHkumn.  Mpumepbl  MoHorpadmn[1]  MCNonbayroT  KBagpaTypHYHO
dopmyny CumncoHa B MeTofe 3aMeHbl agpa. B gaHHowm paboTte Mbl
npeanaraeM MaTpUYHbIA  afiroOpuUTM  YUC/ieHHoro peleHus CJIAY,
Ncnonb3ya KBagpaTypHYK WHTerpanbHyto dopmyny ¢ 12 nopsigKom
norpewHocTun[2],[3]. B paboTe [2] MCNONb30BaH MeToz,
nocnefoBaTesibHbIX  UTepauuin, MeTOoL MpPOCT, HO oOrpaHuyMBaeT
AONYCTUMYHO 06M1acTb MO NapameTpy A, TO eCTb NPUMEHUM NpPU ManblX No
MOAY/0 3HayeHusax A. NoaToMy B AaHHOM paboTe MaTpPUYHbIA anropuTM



peweHnna CJTAY cywecTBEHHO pacwupuT obnactb AONYCTUMOro
napameTpa A.
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