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The problem of mathematical modeling of many stationary processes leads to
the need for finding on [0, 1] positive solution of the boundary-value problem for

equation —u" = f(u), where f(u) is a nonnegative and continuous function for

u > 0. When using two-sided iterative methods, two iterative sequences (upper and
lower solutions) are constructed, which on both sides coincide with the exact solu-
tion of the problem, which allows at each step of the iterative process to have an a
posteriori estimate of the error. The effectiveness of the developed method is dem-

onstrated by the computational experiment for f(u)=u”, 0< p<1.

TouHi pO3B’S3KM HENMIHIMHUX KPaoOBUX 3a7ad BIIOMI JIMIIE Yy TTOOJUHOKHUX
BUIAJIKaX, TOMY aKTyaJIbHOIO € PO3pOOKa YMCEIbHUX METOMAIB PO3B’SI3aHHS 3a7ay
Takoro kiacy. PobGora mpucBsiueHa JOCTiKEHHIO MOXKIIMBOCTI TIOOYI0BH JABOOIY-
HUX HAOMMKEHb JI0 TOJATHOTO PO3B’S3KY HENMIHIMHOrO 3BMUYaiiHOTO AudepeHIiia-
JBHOTO piBHSHHSA —u" =u”, po3risayBaHoro Ha Bimpisky [0, 1] 3a mimanux Kpa-
HoBUX YMOB. MeTo/1 TBOOIYHUX HAOJIMKEHB € 3pYYHHUM IHCTPYMEHTOM SIK TIPH J10-
CJIIJDKEHH1 NMUTaHb 1CHYBaHHS Ta €JMHOCTI PO3B’S3KIB ONEPATOPHUX PIBHSHB, TaK 1
st PaKTHYHOTO 1X 3HaXOMkeHHs. [Ipu oMy 1BOOIYHI HAOIMKEHHS TO3BOJIAIOTH
OTpUMAaTH BEPXHIO Ta HIKHIO OIIIHKY PO3B’SI3Ky Ha KOXHIN 1Tepaliii, a 0TKe, Mpo-
MOHYIOTh 3pYUHY arloCTEPIOpHY OLIHKY MOXUOKH HAOIMKEHOTO po3B 3Ky [1, 2].

Posrnstuemo npu 0 < p <1 3amauy

—u"=u’, xe(0,1), u(0)=u'(1)=0. (1)
Ha xonyci K, HeBig’emuux y C[0,1] ¢ynkuiit kpaiioBa 3agauda (1) exBiBa-
JICHTHA IHTerpaJbHOMY piBHAHHIO ['amMmepiTelina

1
u(x)= jG(x, s)u” (s)ds , )
0
x, 0<x<s, ) : o . :
ne G(x,s)= — ¢yukuis I'pina kpaitoBoi 3amaui (1).
s, s<x<l,

Posrnsaemo oneparop 7', mo aie y C[0, 1] 3a npaBuiom

(Tu)(x) = jG(x, S)u’(s)ds .



Omneparop 7 Ha KoHycl K, € IIUIKOM HENEpEepBHUM, 1OAATHIM, MOHOTOH-
2

X .
HUM, YTHYTUM Ta U, -YTHYTHM, 1€ U,(Xx) =X 5 Ile rapantye icHyBaHHs y K,

€IMHOTO JIOJaTHOTO PO3B’sI3Ky u' PiBHSHHSA (2), SKMl MOKHA NPHIHATH 3a y3a-
raJlbHeHUH po3B’A30K KpaioBoi 3aaaui (1).
Jst MoHOTOHHOTO oneparopa I' ymoBamu Tv, >v,, Tw, < w, BUALIIMO 1H-

BaplaHTHUN KOHYCHUH BIAPIZOK <V, W, >, € V,(X)=o0u(x), w,(x)=Pu,(x).
Tonai nns konctant o 1 B (0 <o <) oTpuMaeMo HEPIBHOCTI:
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ITocninosHicte {v (x)} He cmagae 3a KoHycoM K, , a IOCHIIOBHICTH
{w, (x)} He 3pocTae 3a koHycoM K, . Toai MaroTh Miclie HEPIBHOCTI
%
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1€ u° — TOYHMIA pO3B’s130K 3amaui (1).

Omxe, moOy0BaHO JBI iTEpaIliiftHi MOCIIAOBHOCTI, 110 301Taf0THCS 0 TOY-
HOTO pO3B’si3ky 3amayi (1) 3Bepxy 1 3HHM3Y BIANOBIAHO. 3a HAOIMKCHHIMA
po3B’s30K KpaiioBoi 3amaui (1) Ha n-ii iTepamii MOXXHa B3STH (YHKIIIO

v, tw,
u, =—-"—"_ Tlpu upomy abCOIIOTHA MOXHOKA OIIHIOETHCS HEPIBHICTIO

! 2

g, ‘u —u H< rr%(e)lx(w (x)-v (x)),

a BIJJHOCHA IMOX1OKa —
max(w (x)=v,(x))
240, 1] -100% .

rr%gwf(w (x)+v,(x))

Ha6mkeHi po3B’I3KH 3HAXOAUINCH 3 TOUHicTIO € =107". V Tabnuui HaBe-
JIeHA 3aJIC)KHICTh OIIHKY BITHOCHOT MOXUOKW HAOIMKEHOTO PO3B’SI3KY B p .

P 0,2 0,4 0,6 0,8
) 0,65-10°% | 0,77-107% | 0,28-10%% | 0,31-107 %
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