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The problem of mathematical modeling of many stationary processes leads
to the need for finding positive solution of the first boundary-value problem for
equation —u" = f(x,u), where f(x,u) — a nonnegative and continuous function

in the set of variables x €(0,1), #>0. When using two-way iterative methods,

two iterative sequences (upper and lower solutions) are constructed, which on
both sides coincide with the exact solution of the problem, which allows at each
step of the iterative process to have a posteriori estimate of the error.

The effectiveness of the developed method is demonstrated by the compu-
tational experiment

VY cydacHiil Hayll Npu MaTeMaTHYHOMY MOJIEIIOBAHHI BUCOKOTEMIIEpaTy-
pPHUX TIpoIleciB y XiMii, (¢i3uii mia3mu, Teopii TOPiHHS NPUXOAATH 10 HEOOXi-
HOCTI pO3B’s3aHHS KpaloBUX 3a/1ad JJIs HeJIIHIMHOro 3BUYaitHOro nudepeHiiia-
JbHOTO piBHSAHHS. TOYHI pO3B’SI3KM TaKUX KpaloBUX 3a7ad BilOMI JIKIIE Y TO-
OIMHOKHUX BHUMNaaKax. KpiM Toro, 10 nmeBHUX CKJIAIHOCTEH MPUBOAUTH BUPIIICH-
Hsl MUTaHHS MPO ICHYBaHHS Ta €IHICTh PO3B’SA3KY. Y 3B’S3KY 3 IIUM aKTyaJbHOIO
HayKOBOIO MPOOJIEMOI0 € PO3poOKa METOMIB KOHCTPYKTHBHOTO JOCIiIKEHHS
HeNHIHHUX KpalloBUX 3a/iay, TOOTO TaKuX, SIKi He TIJIbKU J03BOJISIIOTH 3’ CYBaTH
NIUTaHHS ICHYBaHHS PO3B’s3KY, ajie i MPOMOHYIOTh aJrOPUTM HOTO 3HAXOIKEH-
Hs. Cepen TakuX METOIB OCOOIMBE MiCIle HAJCKHUTh IBOOIYHUM MeETolaM, sIKi
JT03BOJISIIOTH OIIIHUTH HEBIIOMHUN PO3B’S30K 3HHU3Y Ta 3BEpPXy, a OTXKE, MPOIo-
HYIOTb 3pYYHY allOCTePiIOPHY OIIHKY MOXUOKH HAOIMKEHOTO PO3B’S3KY.

Posrnssaemo 3amauy

—u"=u’, xe(0,1), (1)

u(0)=u(1)=0. (2)

Ha xonyci K meBim’emanx y C[0,1] dynkmiit kpaiioBa 3amada (1), (2) ex-
BiBaJICHTHA HEJIIHIMHOMY 1HTETpajlbHOMY PIBHSHHIO

u(x) = j G(x, s)u”(s)ds

X(I—S), OSXSS, . . . o o
ne G(x,s)= — ¢yukis ['pina mepioi kpaiioBoi 3aja-
s(I-x), s<x<l,
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4l JJ1d oneparopa el Ha Binpi3ky [0, 1].
X

Posrasiremo oneparop 7, mo aie y C[0,1] 3a npaBuiom
1
u(x)= IG(x, s)u’(s)ds .
0

Moskna noBecty, 1o oneparopy 7 Ha KOHyci K Mae Taki BJIAaCTUBOCTI: €
IOAATHIM, IUIKOM HENepepBHUM, MOHOTOHHMM Ta  u,-BOTHYTHM, Ji&

1 (x) = j G(x, s)ds .

Jlst MoHOTOHHOTO oreparopa 7 MoOyayeMo iHBapiaHTHUN KOHYCHUH Bij-
pizok <v,,w, >, Ae v,(x)=ox(1-x), w,(x)=Px(1-x), a KoHCTaHTH O U f3
(0<a <) Bubuparotscst 3 ymoB 7v, >2v,, Tw,<w,. Jani po3risHeMo cxemy
[MOCJIITOBHUX HAOJIMKEHD

1 1
v (x)= j G(x,s)v (s)’ds, w_ (x)= j G(x, s)w (s)"ds, n=0,1,2, ....
0 0

IlocninoBHicTs {v (x)} He cmagae 3a KoHycoM K, a IOCIiIOBHICTb

{w (x)} He 3pocTae 3a KOHycoM K , TOOTO MarOTh MiCLl€ HEPIBHOCTI
Vo Sy, S.Sy S.Su S Sw S Sw Sw,,

ne u- — ToyHHid po3B’sa30k 3amadi (1), (2).

O1xe, MOOYyOBaHO JBi iTEpaIiifHi MOCTITOBHOCTI, IO 30IratoThCs 10 TOY-
HOro po3B’si3ky 3amadi (1), (2) 3Bepxy 1 3HM3y BimmoBigHo. HaOmmxeHum
po3B’si3koM  KpaitoBoi 3amaui (1), (2) Ha mn-# irepamii Oyae GyHKIis
j— vn + Wn

un
2

Ti Big p €(0,1). Y Tabmuri HaBeneHa 3alIe)KHICTh HOPMH HAOJIMKEHOTO PO3B's3-
Ky Big p.

, npu IOMY noxuoKa OIIIHIOETHCS HEPiBHICTIO

a1
— < — —
U, —u H— Zggﬁ(wn(x) v,(x)).

. . _4 _
HabnmxeHi po3B’si3KM 3HAXOAMIMCH 3 TouHicTio € =107..1077 B 3anexkHOC-

p 0,2 0,4 0,6 0,8
0,0702 0,0269 0,00394 0,129-107*

| =,
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