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IIpoBeneHo nuckpeTu3anio MapadoJiyHOro piBHAHHSA, BHACTIA0K SIKOI OIeP:KAHO
cucremy audepeHUiaJbHUX PiBHAHBL. AHAJI3 0/€pP:KAHOI CUCTEeMH 3AilCHIOETHLCS MAT-
PUYHUMH METOaMH, a iX Po3B’ 130K npeacrasieHo popmyaamu Kpanka—Hikenbcona.

Quatization of parabolicequation is carried out, as a result of which a system of
differential equations is obtained. The analysis of the obtained system is made using
matrix methods and their solution is presented by Krank and Nickelson’s formulas.

PosrnsHemo napabosiuae piBHIHHS

200 2 [0 2 - o0 () + ) @

3 OJTHI€I0 MPOCTOPOBOIO 3MIHHOKO 1 KpaHOBUMH YMOBaMHU
Ux0) =g(x),a<x<b,t>0

i U@at) = o, U(b,t) = 4, 2
ae P(X), a(X), s(X) i g(X) 3anani HenepepBHi GyHKIlT Ha & <X <b, npruuomy
p(x) > 0, o(x) =0. 3

Kopucryrounch HEpiBHOMIPHOIO MPOCTOPOBOIO CITKOIO 1 IEHTPATBLHOIO PI3HUIICBOIO alPOK-
CHMAIII€10, POBEIEMO JAUCKpeTH3allito piBHIHH (1)

by +hig dU;(t) _ | pOG +1/20,) | p(OG —1/ 2Ny )+Ui M + i Ui (t)+
2 d(t) hisg y 2 (4)
N p(Xi +}:-|]./ 2hi+1)Ui+l(t)+p(Xi_h1/2hi) _1( ) h +h|+1
i 1

Ac 1<i< n,s= S(Xl)1 O = G(Xl)1 Ul(t) = U(Xht)! hi = X — Xi-1.

PiBusuus (4) BU3HauYa€e HEMEpPEpPBHY B Yaci Ta AUCKPETHY B MPOCTOPI allpOKCHUMAIIIIO 3a1a4i
(2) B3nomx Ui(0) = g..

VY MaTpuyHOMY MO3HAYEHHI MaEMO

du(t)

d(t)
U;(0)=g,

ne Mmarpurst D — pgilicHa giaroHanbHa jgomatHa po3Mipy NxN; A — mificHa CUMETpUYHa JOJIaTHO
BU3HAUCHA TPUJIiaroHajgbHa MaTpuIlst po3mipiB nxn. Le cuiaye i3 (3) i (4).

3ayBa)KMMO, 1110 TPaHUYHI yMOBH (2) BXOAATH HESBHO y BeKTOp S i3 (5).

HopmaitizyeMo cucteMy 3Bruaitiux audepenuiansunx pisusap (5). Hexait DY? — nonarna
JiaroHalIbHA X1 MATPHIIS, KBaJIpaT K01 TOopiBHIOE D.

[To3nauuBIIN

=-AU(t)+s,t>0 (5)

V(t)=DY2U(t), DY2ADV%=B, (6)
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3anuinemMo (5) y BUrsii
dv(t
(j(t):—BV(t)+2,t20, (7)
ne £=DY25vV(0)=DY?g=g*. (8)
I3 (6) BuaHO, 0 B TaKOX € JOJAaTHO BU3HAYEHOK €PMITOBOIO MATpHIE0. ICHYe B3aeMHO-
OJIHO3HAYHa BianosigHicTs Mixk Bektopamu U(t) i V(t). Tomy pisasanns (7) criiike.

Marpuiist B mocriiiHa, TOMy po3B’ 30K piBHsAHHS (7), sKuii 3am10BoibHSE yMOBY (8), mae
BHTJISI]T

V(t)=e®Bg* HE-e™®)B7LS, t>0. (9)
Po3B’s13ky (9) exBiBaJICHTHE CITiBBIIHOMICHHS
N(t)=e "BV(ty)+(E-e )BT, (10)
ne to > 0, At > 0, a marpurs ¢ Bu3HavacThC 361KHUM psaoM
E —tB+21!tsz —?:’L!t383 + ..

IcHye 3B’ 130K MiXk J00pe BIJOMUMH YHUCIIOBUMH METOAAMH IS anpokcuMaltii piBasaHs (1) i
HETepepBHOT B Yaci JUCKPETHO MPOCTOPOBOi ampokcumariii (7), sika 3amucyeThCsl 3a METOJ0M
Kpanka—Hikenbcona

Vito + Ailt) ~Vi(t) = —2[\7(t0 +4t)+V(tg )]+ .
3uaiineni 3nauenus V(ty + At) Bupaxatorses yepes V(tg) i 2

V(t, +At):(E+4;tB)—l(E—‘;tB)V(tO)Mt(Eﬁ:B)—lf.
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Po3po0sennii anroputm egeKTHBHOI peaJsii3amii TPUTOUYKOBOI Pi3HUIIEBOI CXeMU
ni 4yac po3B’si3yBaHHsl KPailoBol 3ajavi HA BJACHI 3HAYeHHS JJs 3BHYAHUX aude-
peHmiagbHux piBHsAHb (3/IP) aApyroro mopsiaky y BHNAAKy NepioqHYHUX KpPaioBHUX
YMOB.

The algoritm of effective realizaton of the three-poinded remainders sheme by

the solution of the boundary problem on eigen values for ordinary differential
equations of the second order isworked out.

[Ipyn 3HaXOMKEHHI BIACHUX 3HA4Y€Hb KPAaWoOBOi 3ajadi 3 TEPIOJUYHUMH YMOBAMHU JJIS
3BUYAHUX TU(EPEHIIAIbHUX PIBHSAHD JIPYroro MOPSIKY



