52 10-u Meorcdynapodnwii cemunap AMAJE, Munck, Beaapycw, 13—17 cenmabpsa 2021 e.

FIRST MIXED PROBLEM FOR GENERAL TELEGRAPH
EQUATION WITH VARIABLE COEFFICIENTS ON A SEGMENT
F. E. Lomovtsev (Minsk, Belarus)

We derive the global correctness theorem on @, =]0, d[x]0, d,,+1] to the problem:

Lu = ug(z,t) — a®(x, ) uge(x, t) + bz, t)us(z, )+

+e(x, t)ug(x, t) + q(x, t)u(x, t) = f(x,t), (x,t) € Qn, (1)
uli=o = ¢ (), utli=o =¥ (), 0 <z < d, (2)
ula—o = 1 (t), ula—q = pia(t), 0 <t < dni1, dn = (n— 1)h?[d/2,g2(0.0)], (3)

The characteristic equations dz — (—1)a(z,t)dt = 0 give the implicit characteristics g;(z,t) =
Ciyi =1, 2. If a(x,t) > ag > 0, then they decrease strictly in ¢ at ¢ = 1 and increase at ¢ = 2
with increasing x. Therefore, the implicit functions y; = g¢;(z,t) have the inverse functions z =
hi{yi ty, t = K[z, y;]. If coefficient a € C?(Gy), then functions g;, hs, hY € C? with respect to
the variables x, ¢, y;, i = 1, 2 [1].

It was only first proved the existence of a unique and stable classical solution to corresponding
auxiliary mixed problem for general telegraph equation on half-line by the Schauder’s method of
continuation with respect to a parameter and the author’s theorems on increasing the smoothness
of strong solutions in article [1].

Then without explicitly continuing the problem data f, ¢, ¥, pu1, po outside a set @), we have
proved the global correctness theorem to this mixed problem by author novel “method of auxiliary
mixed problems for a semi-bounded string (wave equation on a half-line)” [2| and to the global
correctness theorem for auxiliary mixed problem on half-line in the work [3]. The statement of mixed
problem (1)-(3) and definition of its classical solutions imply the necessity for some smoothness
requirements and all matching conditions. To find matching conditions, we differentiate equalities
(3) twice in t, and calculate the values of the derivatives of solutions u for z = 0,¢t = 0 and
x = d, t = 0 using the initial conditions (2) and the equation (1). The additional corresponding
integral requirements is deduced by author correction method.
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ITIOJIHOE IIPEOBPA3SOBAHUWE PAJTOHA-KUIIPUAHOBA.
CB43b C ITPEOBPASOBAHUVEM BECCEJIA-KUIIPNAHOBA-KATPAXOBA
JI. H. JIsxosB (Boponex, Poccus), C. A. Poutynkun (Enern, Poccus)

B [1] BBemen coremyromuii nHTErpabHbIA OnepaToOp, Ha3blBaeMblii peobpasoBanueM Pajona—
Kunpusinosa:

K5 [f1(&p) = /ng,x (p —x&) f(z)x"dx, Ry ={—00 <z <400},
Ry
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ryie Peyr — dernoro tuma oneparop Ilyaccona. Beegem meuernoro tumna omeparop Ilyaccona 1o
dopwmyite

r <L+1> A
2 I
’oydwf(x) = W / f(x COS O[) COS ¢ - SlIlfy ada.
0
Yepes Iz f () = P, . f(x) — P, ,.f (x) obosmaxmm [ommeiit oneparop Ilyaccona.

[TostHOE crenmanibHOE TIpeobpasopanue Pajiona onpejesimM B BUAE CyMMBI Y€THON U HEUYETHOMN
cocrapysmomux: Ry = Ry ev + Ry od,

(60 = [ 8~ €)f@)s7de, By = {~00 < < +o0).
Ry
Nmeer wmecTo cBsizb 3TOr0 mpeobpaszoBaHusi ¢ npeobpaszoBanueMm beccesnsi—KunpusHosa—
Karpaxosa [2].

+00 +o0
Falfl€) = [ A0 dp, W) =5 [ € Falf©) de.
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PABHOMEPHAA PAIIMOHAJIBHAA AIIIIPOKCUMAILIN A
YETHOI'O 1 HEYETHOI'O ITPOJOJI2>KEHUN ®YHKIINI
T. C. Mapasunko, A. A. Ilekapckuit (Munck, Besiapycs)

st nenpepeiBHOit Ha oTpeske [a,b] dyukmuu f (f € Cla,b]) u n € Ny uepes R, (f, [a,b]) 06o-
3HAYUM HAWJIydIllee PABHOMEPHOE NMpUubIMKeHrne f MoCpecTBOM PAIMOHABHBIX (PYHKITHH CTENeHN
HE BBIIIE N.

[ycrs f € C0,1] rakas, aro f(0) = 0. Yepes f* u f~ 0603HAYUM COOTBETCTBEHHO HYETHOE
u HedeTHOe Hpojoskenust f Ha orpe3ok [—1,1]. Hac 6yxer unrepecosars Bompoc: "Kak cBszanbl
MezK Ty co00ii HamTy e pamuonaibabie npubmmxkenns f u f+ 7" Ouesumano, uro R, (f+,[—1,1]) >
R,(f,[0,1]). dasee OGyjem paccMarpuBaTh jiBa ciaydasi: ¢ yaéToM w(d, f) — MOyJIsi HeIpepbIBHOCTH
dyukuun f u 6e3 vero. C ucnosnb3oBanueM jieMMbl 5.4 u3 |1, crp. 112] namu nosydena cieyomast

Teopema 1. Ilycrs f € C[0,1] u f(0) = 0. Torga mist 106010 n > 8 BBIIOIHSIETCST HEPABEHCTBO
Rn(fi7 [_17 1]) < R[n/B](fa [07 1]) + 4(")(67\/57 f) + ei}{ﬁ”f”C[O,l]v

rae » € (0,1] — abcomornas nocrosHHast.

Ecin ke He ucnosbzoBarh w(d, f), TO collepKaTEIBHYIO OLIEHKY cBepxy mocpeactsoM R, (f, [0, 1])
MOKHO MOJIyIuTh Juiib it Ry, (f1,[—1,1]). Vmenno, cnpaseyiisa Teopema 2, NpUHAJIEZKAIIA
A A. Tlekapckomy (cM. |2, crp. 341]).

Teopema 2. [Tycrs f € C[0, 1]. Torga jyist 10661 1, p € N BBIIOJIHSIETCS HEPABEHCTBO

n p
Ri(f*[-11) < = (Z R/(f. [0, 1])) Le=c(p) >0.
k=0

O rounocTu Teopem 1 1 2 MOKHO CyAuTh Ha ciejpytomeM npumepe u3 [3]. Ilyers v > 0 u a > e.
Paccmorpum dyukmmio

gy(z) = (lnln %)77, z € (0,1]; ¢,(0)=0.





