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E

ON THE SOLVABILITY OF ONE BOUNDARY VALUE PROBLEM FOR
A HIGH-ORDER EQUATION WITH INVOLUTION

In this paper, we investigate the solvability of a Dirichlet-type boundary value
problem for a higher-order differential equation with involution. The problem is solved by
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reducing it to the well-known Dirichlet problem for the classical equation. The solution to
the problem is obtained in the form of a series.

Key words: nonlocal equation, higher order equation, involution, Dirichlet problem,
existence of a solution, uniqueness of a solution.

BBenenne. B maHHOl paboTre B MPSIMOYTOJIBHON 00IACTH HW3YYArOTCS BOIIPOCHI
pa3permmMOoCTH KpaeBoi 3a1aun Ui qudhepeHIINATEHOT0 YPaBHEHHS BEICOKOTO ITOPSIIKa
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€IMHCTBEHO U MPEJCTaBIETCS B BUJIE psijia

) ©  © lm
u(x,t)zzz( A f}cZnT(Z)in(x)_i_zz( ) f}canT(t)in_l(x)

k=1 n=1 k,2n k=1 n=1 A k,2n—1 (23)

2

+ 2m 2m
rie Ak,n _luk 8+ﬁ“n ’ Akn _luk g—ﬂ“n , f;c,j

{X,(0)- L0},

- ko3¢ punmenTs Oyphe GyHKIHN

T80 1o cnereme
Joxa3zareabcTBa. PaceMoTpuMm juts QyHKIni u(x,1) g U (60 3anaun (7) -
(9) u (10) - (12) coorBercTBenHO. DOpManbHbIME perienusMu 3aaa4 (7) - (9) u (10) - (12)

OynyT QyHKITUH

(1) =3 () x, (1), w (1) =33 T g (1), ()

k=1 n=1 Alm k=1 n=1 A n (25)

’
rac

B T j S 0X, (DT (Ddudx, f, = ﬁf (x4, 0X, ()T, (1)drdx

Ecmn  ¢ynkums ACR) YIIOBJIETBOPSIET YCIOBUSIM TEOPEMBI, TO (QYHKIIUH

. _
S0y S50 a ke yrosmermopsior sTM yerosmaM. Kpome 5Toro, mpn

T —
o = Es A #0
BBINOJIHEHUH YCIOBUHA OTHOCHTEJIBHO UYUCEN P BEpHBI HEpaBeHCTBA '~ "N
OILICHKM cHu3y u3 Jemmel 1. Torna nmo yrBepkJieHUIo TeopeMsl 3 psiibl U3 (25) sBnstoTCA

CAWHCTBCHHBIMHU KIIACCHUYCCKUMHU PCUHICHUAMMU 3THUX 3a7a4.
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3aMeTHM, 4TO U3 PAaBEHCTBA
2 nrw
X,(p—-x)= ZsinZ(p—x) = ~(=1)" —sm—x——( "X, (x)
p p p p

cleqlyeT

0,7 —4eTHO

= [ X, )T drdx +[ [ £(p=x,0X, (0T, (0)dtdx =(1-(=1)") £, ={

2f,,,n —HEYETHO

0, n —HedeTHO

S = [ [ FO0X, (0T @Odtdx = [ £ (p—x,0X, ()T, (O)dtdx =(1+(=1)") £,, = {

2f,,» 1 —UYETHO

u(x,t) = %[tf’(x, H+u (x, t)]

Torma mo yTBEp)KIACHHIO TEOPEeMbI 2 (YHKITUS Oyner
pemenuem 3anaun (1)-(3) u as Hero crpaBeIMBO NpejicTaBienue (23), T.e.

u(x,t):%[u+(x,t)+u'(x,t)]:ii( l)mf“" t)X2 (x)+ii%7“k(t))(2n_l (x)

I _
k=1 n=1 Ak n k=1 n=l1 Ak,Zn—l

Teopema nokazaHa.
Jlannast pabora Obula BelmosiHeHa npu noxanepkke rpanra MOH PK (rpant Ne
AP09259074).
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