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The problem of constructing two-sided approximations to a unique axial-
symmetric positive solution of the first boundary-value problem for an equation
—Au=pu™? in the radius R round with antimonotone nonlinearity is considered.
The initial boundary-value problem is reduced to the equivalent nonlinear Ham-
merstein integral equation for which method of two-sided approximations is ap-
plied directly. The efficiency of the method is confirmed by computational exper-

. . . 1 .
iments for nonlinearity u=1, q =5 Obtained results are demonstrated graph-
ically.

[Ipu MaTeMaTUYHOMY MOJIEIIOBAHHI IPOLIECIB, SIKI BUHUKAIOTh Y HEJTTHIMHUX

CEpelOBUILAX, BHHHMKAE HEOOXIAHICTH Yy YHUCEIbHOMY aHaji3l HaCTylmHOI
HEJIHINHOT KpalloBoi 3a7a4i:

—Au=puy Q, (1)

u>0yQ, (2)

a—u+yu =0, (3)
on 0

ne Q — obmacts B R® 3 KyCKOBO-TTTaIK0I0 Meskero 002, N — 30BHIHS 10 O€) HO-
pmans, u>0, >0, y>0.

Sxmo o6macts Q € xkpyrom pagiyca R y R?, To po3s’a30k 3amadi (1) — (3),
110 € PaiabHO-CUMETPHYHIM, 3AJIEKUTH JIHIIE Bill p=/X° + Y° .

Toni kpaifoBa 3agava (1) — (3) 3BoAUTHECA A0 KpaloBOi 3aaa4i 11l 3BUYAK-
HOTO TU(EPEHINATLHOTO PIBHSIHHS BiTHOCHO U =U(p):

1d{ du i
—Ed—p[pgl—uu ,O<p< R, (4)
u(p) >0, O<p<R, (5)
u(0)| < +o0, U'(R) +yu(R) =0. (6)
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3anaya (4) — (6) eKBIBAJICHTHA IHTErPAJIbBHOMY pIBHSHHIO ['ammepiureiina:

U(P) = [ K(p,s)u™(s)ds, 7)
ms_shqs
_J R |
re Kip.s)= A+RINR) -
R :

PiBasinHs (7) pO3TisgaeThCs K HEIHIMHE onepaTopHe PIBHSAHHA y OaHaXo-
Bomy mpoctopi C[0,R], HamiBymopsiakoBaHoMy koHycoM K, HeBix €MHHX Ha
[0, R] HenepepBaux dyHkiii [1, 2]. 3a y3aransHeHHId po3B’ 130K KpaloBOi 3a/1a4i
(4) — (6) npuiimemo HeniepepBHUii i fogataui Ha [0, R] po3B’s3ok piBasiHHS (7).

R
Omeparop (Tu)(p) = uJ. K(p,s)u™(s)ds mae HacTymHI BIaCTHBOCTI:
0
a) € J0JJaTHUM ONIEPATOPOM;
6) € U,-I0JaTHUM ONepaTopoM, fie U, (p) = 4i (2R + Ry —yp);
Y

B) € AHTUTOHHUM OIIEPATOPOM;
) € ICEBJOYBITHYTUM 1 HaBiTh U,-TICEBIOYBITHYTUM OIEPaTOPOM, JI€

e =4—1y(2R+ R2y —yp?), sxio g€ (0,1),

Jlnst aHTUTOHHOro omeparopa 1 ymoBaMH TV, >V, TW, <W, BHIUIUMO
CWJIBHO 1HBAapilaHTHUH KOHYCHUH BIOPI30K <V, W, >, n1e V,(p)=oau,(p),
W, (p) =Bu,(p), 0 <a <P, i chopmyemo Ba MOB’s13aHi1 iTepalliifHi MPOIECH:

v (p) = “T K(p,s)[W™(s)] %ds, n=0,1,2,...,

w (p) = ji K(p,s)[v""(s)] %ds, n=0,1,2, ...,

VO =vy(p), W =w, (p).

Hocninosuicts HaGmmxens {V”(p)} e Hecmammoro 3a xomycom K, a
nocninosricTs {W™ (p)} — Hespocrarouoro 3a konycom K, . Konyc K, € HopMab-
HUM, a oriepaTop 7' € IMUIKOM HemepepBHUM. TakuMm 4rHOM, OOUBI MTOOYT0BaHI
iTepaliiiHi OCIiTI0BHOCTI 30iraroThcs y Hopmi mpoctopy C[0, R] o exunoTro 10-
JIATHOTO PO3B 3Ky U~ KpaitoBoi 3afadi (4) — (6), mpuuoMy Mae Miclle HacTyITHUH
JIQHITIOT HEPIBHOCTEH
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3a HaOMKeHH PO3B’ 30K KpaiioBoi 3a1a4i (4) — (6) Ha N-it iTepartii oOupa-
: 1 : :
etbes Qynkuis u™ (p) = E(v(”)(p) +w™(p)), a Toai anocrepiopHa moxubka Ha-
ONMVKEHHS OIIHIOETHCSI HEPIBHICTIO

o U],y < 5 mEX W ) v (p)).

. 1 .
OOunCIIOBAILHAMN CKCIICPUMCHT IIPOBCACHO UL LL :1, g= E I[O TOYHOCTI1

e=10"" irepamiitauii nporec 36ircs 3a 5 kpokis. Ha pucynky 1 HaBeneHo rpadix
HaOIMKeHOTo Po3B’s3Ky 3aaadi (1) — (3).

Pucynok 1 — I'padik HabmxeHOro po3B’ 3Ky KpaioBoi 3a1adi
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