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NCCJIEJOBAHNE OJHOI1 CUCTEMEI ANPPEPEHTIITAJIBHBIX
YPABHEHNY METOJ0M F-MOHOT'EHHBIX ®YHKIINN

B.A. HHIununer

Hna wm3ydenns gudepeHnuaabHBIX YDPaBHEHHI HCIOIB3YIOTCS PA3HBIE METO/IbI.
OHEM W3 TAKHX METO/OB sSBJIsIeTCS MeTo[ (hyHKIuil, MoHOreHHBIX B cMbicie B.C. Pe-
noposa (F-monorenmsix) [1-9).

B nannoit pabore ¢ nomoipio F-MOHOreHHBIX JIyaJibHBIX (DYHKIHE HCCIEIyeTcs Kpa-
eBast 3aJ1a9a, JJIs CJeAYIONel cucreMbl auddepeHnua bHbIX yYpaBHEHH B (DOPMATBHBIX
npou3BogHbIX [10]:
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Omnpeanenenne 1. Jyarvnoti pynruueii 6 obaacmu D HazpiBaeTcs hyHKIUS BHIA
F(2)= f(z) +ep(z), ze€D, =0

rae f(z), p(z) — KOMILIEKCHBIE WIH JelcTBATEIbHBIE (DYHKINH, 33/IaHHbe B obaacTa 1.
Onpepnenenne 2. /lyanbhas Gyaknus F'(z) naseiBaercs F-monozennotl (monozennot
6 cmuieae B. C. @edoposa) [1] mo myanbhoit byakunu P(2) = p(z)+eq(z) B obaactu D, ec-
JIM HAliIeTCsI TaKast yaabHas hyHKIH ¢, 9T0 BO Bcex Toukax obaactu D nmeem dF =dP.
Oynkuua ¢ wnorga obosmadaerca ¢ = F'[P] m masmBaerca F-npouseoduoti dymx-
yuu F no ¢gynxuyuu P.
Jlerko ybeauTbesa B TOM, 9TO pelieHueM cucreMbl gudpepeHnuaibHbIX YpaBHEHHI B
GOPMABHBIX TIPOU3BOTHBIX BH/IA
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B obnacru D aBistorcea caenytomue dyuknun: [ = f(2) — Ipou3BOJbHAS AHAJIATHIECKAS
dbyukmus or z B obnactu D, ¢ = f'(2)Z 4+ h(z) — Tak HazBIBaeMas OHUGHAAUMUYECKAA &
obnacmu D Pynxyusa [11].
EcrecTBeHHBIN HHTEPEC BBHI3BIBAET U3yUEHHE CHCTEMbI JudDePEHITHAIbHBIX YPABHEHN I
B GOpPMATBbHBIX TTPOU3BOAHBIX (1).

Bsejiem ceifiuac pyaabhbie hYyHKIHT

0

w=w(z) = f(x,y) +ep(r,y), P==z+ez, Q=7 (*=0),
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a TakKzKe JyaJbHbIl qud pepennuanbHbiil onepaTop % = — —e¢—— . Torma cucremy (1)

0z 0z

MOZKHO, O4€BHJHO, 3allUCaThb B BHUIE

ow(z)
o0 Az), (2)

rae h(z) = h(z,y), 9(z) = gz, y), A(z) = h(z) —eg(z).

Hccnemyem ciepyionyio KpaeBy o 3agady: Haiitu pemtenne w — w(z) € CY(D) ypas-
Henus (2) (cucremsbr (1)), ecium U3BeCTHBI 3HAUEHHS YTOrO pelneHus Ha rpanuie C obia-
ctu Do C D

Ecii npuMeHaTh MeTo/I, HCIoJIb3yeMblil B pabore [12] nis uccaenosanus cucrem aud-
bepeHEaIbHBIX YPABHEHHH B YACTHBIX MPOU3BOIHBIX, TO MOJIYIHM, 9T0 cucreMa (1) 6yaer
SKBHUBaAeHTHON B J1t060i obinactu Do C D cienyoineMy HHTEIPAJIBHOMY YDPaBHEHHIO:

wle) = 5 [w)p g =~ [ A0 )

C

rae C — rpanmuna obgactu De,
Po=20+¢Zo, 20€De, P=P(z)=z2+¢cz, A(z)="h(z)—¢cg(z), zeC.

[Monyuennoe uHTErpaibHOE Tpejcrabierue (3) u gaer pemenune chOPMYJIAPOBAHHON
KpaeBoil 3a/1a49H.
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BOUNDARY VALUE PROBLEM FOR THE AIRY EQUATION ON
LADDER TYPE METRIC GRAPH

M.I. Akhmedov, Z.A. Sobirov

We consider Airy type evolution equation on ladder type metric graph (fig. 1).
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Fig. 1. Ladder type metric graph.

The bonds of the graph denoted by B;, 7 =1,3n— 1, as it is show n in fig. 1.
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<a—%>“j($j,t)fj($,t), t>0, z;€B;, j=13n—-1 (1)

J

brug (L, t) = ary1uri1(0,1) = aonyrtionx(0,1),

01(0.0) = 20 un(L.t) = ), @)
drur(L,t) = ceprteine(0,1) = Conprtinir(0,1),

w12 (0.0) = 8100, )

arttn(18) = 11 0.8) + ——tianinr(0.0) ()

brtkUn k(Lo t) = Gnyky 1Un k110, 1) = G2nirlizny k(L) 1),
unJrl(O) t) — QSS(t)) u2n(L7 t) — ¢4(t)7 (5)

Cn+k+1u(n+k+1)m(07 t) = d2n+ku(2n+k)m([/;t) + dn+k+1u(n+k+l)m([/; t),

u(nJrl)m(O)t) - 62(t)7 (6)
1 1
b—u(n+k)mz(L; t) — 7U(n+k+1)zm(07 t) + u(2n+k)mz([/; t); (7)
n4-k At k+1 2n+k
for 0 < t < T, T = const. Furthermore, we assume that the functions f;(x,t),

j=1,3n—1, are smooth enough hand bounded. The initial conditions are given by:
uj(x,0) = uoj(x), we€ By, j=1,3n—1 (8)

It should be noted that the above vertex conditions are not the only possible ones. The
main motivation for our choice is caused by the fact that they guarantee uniqueness of the
solution and, if the solutions decay (to zero) at infinity, the norm (energy) conservation.



