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The paper considers the numerical analysis of an electrostatic
microelectromechanical system under the influence of external pressure. The
first boundary value problem for a nonlinear one-dimensional elliptic equation
represents the mathematical model of this process. To solve this problem, we
have constructed an algorithm that obtains two-sided approximations to the
unique positive solution of the problem using the method of successive
approximations. The method of successive approximations is used to solve
nonlinear equations by iteratively computing a sequence of approximations until
a desired level of accuracy is achieved. To demonstrate the effectiveness of our
proposed method, we conducted a series of computational experiments.

PosrisHemMo MareMaTW4yHy MoOJeNb OJHOBHMIPHOI €JIeKTPOCTaTHYHOT
MEMC nin niero 30BHIIIHBOTO TUCKY [1]:

_dzu _ M(x) B
dxz_(l—u)z—i_P(x)’XE( l:l)a (1)
u(x)>0, xe(-1,1), (2)
u(=1)=0, u(l)=0, 3)

Je u — BeIMYMHA MpOoruHy, f(x) — QyHKIis, 110 ONMKUCYE AICNeKTPUYHI BIACTH-
BocTi, 0 < f(x)<1, P(x) — 30BHImHI# THCK, P(x)>0, A — mapamerp, 0 Xapa-
Kkrepu3sye cum Kymnona.

3amaya (1) — (3) exBiBaJieHTHA HeNIHIKHOMY OINEPATOPHOMY PiBHSHHIO
u=7Tu, ne

M (5)
(1-u(s))’

2
G(x,s) — ¢dynkuis ['pina oneparopa _d_Z; 3a KpaiioBux ymoB (3).
x

Tu(x) = jG(x,s){ + P(s)}ds : 4)

PosrnsHemo OanaxiB mpoctip C[—/,/] HemepepBHUX Ha Bimpisky [—/,/]

byHKIid, nge ||u||= max |u(x)|. Busnaunmo KoHyc HeBia e€MHUX (YHKIIIH
xe[-1.1]

K, ={ueCl-,I]:u(x)>0,xe[-],/]} 1 BBeneMO HaMiByNOPSAKOBaHICTb Y
C[-1,1] 3a mpaBunom: u < v, skmo u(x)<v(x) g Bcix x €[—/,[]. Oneparop
T Burnsny (4) € 130TOHHUM.
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IToOymyemo MeTom nBOOIYHUX HAONMIKEHb 3HAXOMKEHHS JOJIaTHOIO
PO3B’SI3KY IHTErpajbHOrO PiBHSAHHS (4).
CdopmyeMo iTeparriitHut TIpoIec 3a CXeMOo
VP (x)=Tv P (x), w(x)=Tw"(x), k=0,1,2,..., (5)

v (x)=0, W (x)=p. ©)

)] (0)

Hepisnicts v” <v" 3apxmu Bukonyerscs, a w' < w'” BukonyBaTuMeThcs,

skmo  Be(0,1) 3amoBonbHsle  HepiBHICTE  AM , <(B-M,)(1- B, ne

/
M, = n[%%] '[ G(x,s) f(s)ds, = II[IE%] '[ G(x,s)P(s)ds. Toni 3 ornsagy Ha i30-
xel[-1, —l

TOHHICTb onieparopa 7T itepauiiiauii mporec (5), (6) 1Bo6iuHO [2, 3] 30iraeTbes 10
€IMHOTO N0JaTHOrO Po3B’s3Ky 3aaaui (1) — (3):
O=v, <y, <. Sy <.y <..<w<...Sw <w,=0.
Jlnst 00UKCITIOBAIBHOTO eKCIIEPUMEHTY 00paHo (DYHKIIT AJIsl ONUCy JieNieK-

(v . . o
TPUYHUX BIIACTUBOCTEH Ta BIUIMBY 30BHIIIHHOTO TUCKY y BHUTJSIL f(x) =|2x|

2(1 l(x+2 12
Ta P(x)=const BigmosigHo. Tomi M, = , M, =
(a+D)(a+2) 2
xapakTep 30DKHOCTI MOCTIJOBHUX HAOJNMKEeHb MPOUIIOCTPOBAHO puc. 1, ne
npencraBiieHi rpadiku BepxHiX (CyIiIbHA JiHISN) Ta HWKHIX (TyHKTUPHA JIiHISN)
HaOIMKeHb 70 po3B’s3Ky 3a1aui (=3, /=1, P=1).

. IBoOIuHMIA
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Pucynok 1 — I'padiku BepxHiX Ta HUKHIX HAOIMXKEHb 0 PO3B’ 3Ky 3a1adi
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