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Annotation.The main goal of this work is to show that the correctness of the problem with an
oblique derivative specified at a departure from the characteristic for a mixed parabolic-hyperbolic
equation with a characteristic line of changing type significantly depends on the class in which the
solution is sought and on the value of the polar angle formed by the vector field defining the
oblique derivative and the abscissa axis at the beginning of the departure.

Let 2RW - finite area limited by y>0 in segments АА0, А0В0, ВВ0, А(0,0), А0(0,1), В(1,0),
В0(1,1), а at y<0 - smooth curve l-= xxyAD 0),(: g , Where

,1)(,0)0(,15,0 =+=< lll gg located inside the characteristic triangle
10: -<+ yxyxABC , and a segment of characteristics 1,1: =- xyxBC l , equations

of mixed parabolic-hyperbolic type
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Regarding the AD curve, we will assume that at no point does it have a characteristic direction

and belongs to the class of functions ],0[1 lC и ,0)0( =g ,10 << lx ,1)( =+ ll g function
)(xx g+ increases monotonically.

BM task. Find a solution to equation (1) that satisfies the conditions
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Where ),(),,(),,( yxcyxbyxa - specified functions. For regions D, such that }{ AD Ø,
let's define a function space
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It is clear that relative to the norm
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a is Banach.

We similarly define the space on the segment [0,1]:
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Let }.{},0{ 10 oyy <W=W>W=W I
By a regular solution to the TM problem we mean a bounded function from the class

),()()()\( 1
2.2
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satisfying the equation (1) V 10 WW and conditions (2) и (3).

Let us denote, as usual, ).0,()(),0,()( xuxxux y== nt (4)
Due to the unique solvability of the first initial-boundary value problem for the heat equation,

any regular solution to equation (1) with y>0, satisfying the conditions (2) и ),(xu AB t=

representable in the form
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Where ),,( 1 yxxG - Green's function of the first boundary value problem for equation (1) in region
0W :
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In the area 0W in equation (1), passing to the limit at 0®y , taking into account (4), we get
.10),0,()()('' <<=- xxfxx nt (6)

Relationship (6) is the main functional relationship between )(xt And )(xn , brought to

segment AB from the region 0W .
Further, due to the unique solvability of the Cauchy problem for the wave equation, any regular

solution of equation (1) with y<0 representable in the form
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In formula (7), satisfying condition (3),
we have

[ ][ ] [ ] ( )[ ] ( ) ),()()()()()()(()()()()()()(
)(

'' xFdttxxxcxxxbxaxxxbxa
x

x

=-+++++--
l

nlttlnltnt

0<x<1, (8)

http://www.bgpulseusa.com/index.php/bg


ISSN:1947-2536

BG Pulse Journal USA

1275

http://www.bgpulseusa.com/index.php/bg

Vol. 2 No. 5 (2026)

[ ] +--+=
x

x

x x

x

x

x

dxfxbxadxfxbxadfdxcxF
)(

1
)(

11
)(

11111111
1

.)),(()()(),()()(),()(2)(
l x ll

hhlxxhhxx
(

9)
Здесь )(hlx = - curve equation AD in characteristic variables hx , . Due to the conditions

imposed on AD, we have .1)0(,0)(,0)0(,10,)( '' <>=<<< llll xxxx

Relationship (8) is the basic relationship between )(xt And ),(xn brought to segment AB

from the region .1W

Let ),(),( yxbyxa . Through q Let us denote the polar angle formed by the vector field
defining the oblique derivative and the x-axis at the beginning of the departure (at point A).

Theorem. If - 2
p

< q <0 or 2
p

< q < p , then for any function
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there is a unique regular solution to the BM problem from the class
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If 0< q < 2
p

or
,

2
3pqp <<

then the BM problem in the indicated class is Hausdorff
normally solvable and its index χ=+ and, in particular, the corresponding homogeneous problem
has an infinite number of linearly independent solutions.
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