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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 R . finite area limited by y>0 in segments AAo, AoBo, BBo, A(0,0), Ao(0,1), B(1,0),

Bo(1,1), a at y<0 - smooth curve AD:y=-7(x),0 x ( ,  Where

05<¢ 1, y(0)=0, (+y(/)=1,
ABC:0 x+y<x-y 1

located inside the characteristic triangle

, and a segment of characteristics BC:x-y=110 x 1

of mixed parabolic-hyperbolic type
Lu= f(xy),

Uy—u,, y>0

, equations

(1) Where

Lu=
U,—u,, y<0.

Regarding the AD curve, we will assume that at no point does it have a characteristic direction
C0,4 , 7(0)=0, 0<x ¢<1, [+y(0)=1,

and belongs to the class of functions function
X+y(X) increases monotonically.
BM task. Find a solution to equation (1) that satisfies the conditions
=0,
AAy BB )
[ax, y)u, +b(x, Y, + 0%, y)u] o = O, )
Where a(x.y). b(x.y). c(x.y) _ specified functions. For regions D, such that D {A Q,
let's define a function space
. i+] - i+j
cr(D)= uixy) LY oy TUO0) gy My 4 m o,
ox oy’ ox oy’ n
i+j - i+j
TUXY) opray, i+Tj=m max Supx 24X o
ox'oy’ n i+Mj—m x D ox'oy’
i+
[, = max Supl Tl
) ] T M im (xy) D OX 0y C’"'”(_) .
It is clear that relative to the norm n space ¢ is Banach.

We similarly define the space on the segment [0,1]:
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COM = o(x):p”(x) 0], ¢(0)=0,j=01..k-1.9%(x) C(01], Supx™

(k))
3 0" (X)
||¢<x>||k_a—;sg4—1 .

Let Q=0 {y>0, Q,=0N{y<a.

By a regular solution to the TM problem we mean a bounded function from the class
C(Q\B) C'(Q AD) C*(Q,) C*Q,),
Q, Q

o (x)| <
with the norm

.k 0,a O.

1 and conditions (2) u (3).
Let us denote, as usual, 7(x) = u(x0), v(x)=u,(x0) (4)
Due to the unique solvability of the first initial-boundary value problem for the heat equation,

satisfying the equation (1) V

any regular solution to equation (1) with y>0, satisfying the conditions (2) u u|AB =7(x),
representable in the form
y1 1
ux,y)=— G(xx,y—y) f(x,y)dxdy + G(x X, y)z(x)dx,
00 0 (5)

Where G(x.x.y). Green's function of the first boundary value problem for equation (1) in region
Q, .

G(x,x,y)=2 e™ "™ Sinnzx Sinnzx,
n=1
Q, . . . .. y—0 ..
In the area ““0 in equation (1), passing to the limit at , taking into account (4), we get
T (xX)-v(x)= f(x,0), O<x<1. ©)
Relationship (6) is the main functional relationship between 7(%) And v(x) , brought to

segment AB from the region 2 .
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
1 n n n
u(g,m) = 2 2(§)+z(n)— v(t)dt — d& f(5.m,)ddn,,
¢ & & (7) e
1,¢6+né-n
=x+y, n=x-y, f(E,n)=—F .
¢ Yo Y Wem =71 ===~
In formula (7), satisfying condition (3),
we have

X

[a(x) - b7 (x) = v(x)]+ [a(x) + b))z (A(x) + v(A(0))]+ c(x) 2(x)+ (A(x)—  v(t)dt = F(x),

A(x)

0<x<I, (8)
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F()=2c(x) d& f(&.n)dn+Ha(x0-bx)] £i(&,x)ds - a(x)+b(x)  F(A(X).m)dn.
A(x) &1 A(x) A(x) (
9)
3nech &=40n) _ curve equation AD in characteristic variables & . Due to the conditions

imposed on AD, we have A(x) < x,0< x<1,4(0) =0, 2(x) > 0, 2(0) < 1.

Relationship (8) is the basic relationship between 7(X) And v(x), brought to segment AB

from the region .

Let alx.y) blxy) . Through & 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).
V4 V4

Theorem. If - 2 < 0<0 or 2 < O<rm , then for any function
f(x,y) Cg'o(ﬁo) C;'1(§1) C*(Q,)
there is a unique regular solution to the BM problem from the class
u(x,y) C(Q\B) c?'(Q,\B) C¥*(Q,)

7r<t9<3—ﬂ,

If o< 0<2 or 2 then the BM problem in the indicated class is Hausdorff
normally solvable and its index y=+ and, in particular, the corresponding homogeneous problem
has an infinite number of linearly independent solutions.
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