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The given work is devoted to boundary value problems for nonlinear
elliptic equations with parameters. The paper presents a mathematical model of
the problem in choosing of migration model in population genetics. As a method
for solving the problem is applied the method of successive approximation. At
the same time, the area in which the problem is considered is such that the Green
function is unknown to it. Thus, the initial nonlinear problem is reduced to a
sequence of linear boundary value problems. Each of the obtained problems can
be solved by the Ritz method or the least squares method.

Posrisnemo 3amady BuOOpy Mozeni wirpamii MOMyJsmii y TEeHETHI,
MaTEMaTUYHOK MOJIEIUTIO SIKOi € HAaCTyMmHa KpaitoBa 3agayva [1]:
—Au=A1+u)? VxeQcR", (1)
o =0,(4>0,g>0).
VY [2] noBeneHo icHYBaHH Ta €IMHICTh JOJIaTHOTO PO3B’SI3Ky M€l 3a1a4l Ta
MO>KJIMBICTh MOOYJOBH OBOOIUHUX HAONMKEHb, SKIIO BUKOHYIOTHCS HACTYITHI
YMOBH:

u>0, u

ma_XjG(x,S)dS < %,

xeQ) +

2 (1+5) )
0<g<l.

OnHak, CKOPHCTaTUCh CXeMaMH IMOOYJOBH JBOOIYHUX HAOIMKEHb IS
3amadi (1) TOpPakTUYHO MOXKIHMBO JIAIIE TOMAI, KOMH OO0JacTh, y SKii
pO3TISAIAETRCS 3ajlaua, € TaKow, Mo s Hei Bimoma dyHkiis ['pina. Sxiio
dbyukmis ['piHa HeBigoma a00 Mae CKIIAJHHUKN BUIJISM, IPOIOHYEMO OYyyBaTH
MOCJTITOBHI HAONVMKEHHS 10 PO3B’S3KYy 3a CXeMOo, po3risiHytor y [3]. Llei
MiOXig T[ojssrae B ToMy, Imo 3amadi (1) cTaBUTBbCS Yy  BIAMOBIIHICTH
MOCJIIAOBHICTD JIIHIMHUX KpalOBHUX 3a7a4 HACTYITHOT'O BUTJISILY:

—Au, =1, u1|’39 =0,
— q —
—Au, = A(+u)", w,|, =0,
— q —
—Au, = A(1+u,)?, u3|(SQ =0, 3)

—Au, =A(+u, ), u,

a0 =0-
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Koxny 3 mmx 3amad pos3B’szyeMo MeroaoM Pitma (omeparop —Awu -
JI0JIaTHO BU3HAaYEHUI) a00 METOJIOM HAMMEHIIIUX KBAJ[paTiB.
IIpu BUOOPI KOHKPETHHMX 3HAYEHb IIAPAMETPIB A Ta g KOPHUCTYEMOCS

ymoBamu (2), mpu 1bOMy [, IO € amnpiopHOI OIIIHKOK BEPXHBOI MEXi
PO3B’sI3Ky, BH3HAYa€Thbcs 3 NepuIoi ymMoBHU (2) micas BUOOpy A Ta ¢g. SIKIo

obnmacte ) Taka, 10 HE 3HAEMO NJisi Hei BIAMOBIMHY QyHKIto ['piHa, s
BUOOpPY MapaMeTpa g KOPHCTYEMOCS APYrol0  yMOBOW 3 (2), A Moxe OyTH
Oyb-SKUM.

OGmacte Q MoxHa o0paTh y BHDILAI Kpyra 1-—x°—x,”>0, abo
HamiBkpyra x,(1—x°—x,”)>0 abo x(1-x’—x,”)>0. llle oquuM BapiaHTOM €
o6macth x,° +x,° <1.Takux BapiaHTiB BUOOpPY 001aCTi MOXKHA HaBECTH Oe3JIid.

Koopaunarni QpyHkii 6epeMo y BUTIAAL @, (x,,x,) =w(x,,x,) F,(x,,x,) , 1€

w(x) >0 Vx e Q, w(x)=0nao.

Taky ¢yHkmito w(x) NOPaKTHYHO MOXHA TMMOOYIyBaTH Uil 00JacTi
JIOBUTBHOT ~ TeoMeTpii, KOPHCTYIOUHMCh amaparoM R-byHkmin [4]. VYV
KOODIMHATHAX  (DYHKIIIAX MOXKHA  obpatm  F (x,X,)=xx;, nA€
i>0,/>0,i+;=0,1,2,...,n, abo

Fl.j(xl,xz) = B(xl)Pj(xz), i>20,;>20,i+j=0,1,2,...,n,
1 d'(x*-1) . :
P(x)=— d'(x . ) — wMHorowinenn Jlexannpa. Taki mnomHOMH €
20 dx’
OpTOrOHaJIBHUMHM Ha [—1,1].

Po3p’si3yBanHs 3amaui (1 ) Takox po3risgaerbes y po6oti FOxumenko B.
IHIITUM METOJIOM, II0 BUKOPUCTOBYE KBa3ipyHKIlIIO I'piHa 171 KpaloBUX 3a7ad
JUISL eINTUYHUX PIBHSHB. Lle mae 3Mory mopiBHATU pPE3yNbTaTH €KCIIEPUMEHTY
Ta MEPEKOHATHUCA Yy TOCTOBIPHOCTI OTPUMAHOTO PO3B S3KY.
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