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This article presents the formulation of some mixed problems for an equation of the
third-order composite type. Under certain conditions, the correctness of these problems
in S. L. Sobolev spaces is proved for the coefficients and the right-hand side of the
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Consider leveling:
Lu=K(x,y)Uyy+Uxx+a(x,y)Uy+b(x,y)U+m
(DIulPU == f(x,y)

Where K(x,y) is an infinitely differentiable
function, and K(x,y) 0 at uK(x,y) at y, a(x,y)(D),
b(x,y),m, p0.>> 0,< 0 < 0eCeC¥(D <0 >
Domain D- which consists at y0 of a straight
square with vertices at points A (0; 0), B (1; 0),
Al (0; 1>), B1 (1; 1) B, and at y0 is limited by the characteristics
of leveling (1) <

s1={(x,y): Z—; = —V=K,y(0) = 0,y < 0}

d
S2= {(x,y): = =—V-K,y(0) =0,y < o}
[MosioxkuM S = S1SU 2

Boundary problem. Find the solution of
equation (1) in the domain D such that

U(0;y)=li(1:y)=0 (%)
U(x; 1) = p(x)U(x; Y)/S (3)

Everywhere =
y|.1>0¢€

exp, uS. [p%(—1+

Where y0 through is denoted by the space of
functions from the space , which satisfy the
boundary conditions (2)-(3)< W3 (D)W} (D)
Definition 1. The function and (x,y) is called the
generalized solution of the problem € W3 (D)
(1)-(3) if the integral value is fulfilled.

f [-U, (KV),, — UpVy + a(x,y)U,V + bUV
D

+m|U|PUV]dD = =J fvdD
D

for any function V of . The existence of a

generalized solution of the boundary value

problem (1)-(3) established using the Galerkin
0

method. Let {W}(D)U n(x,y)} be a set of
functions from space having the property that
all UW3 (D)n(x,y) are linearly independent , and
their linear combinations are dense in this
space . Such a multitude, as you know, is dry.
[1], [4]
Let's take a look at the helper task
e=(xy)= UWne_AyWnyn(XrY) (5)
W, (x, X)W, (x,

n( y)/ =1:B( IWi( y)/S (6)

Eurasian Journal of Physics, Chemistry and Mathematics

www.geniusjournals.org
Page |21



Volume 19| June 2023

ISSN: 2795-7667

Solution of problem (5)-(6)
Wn(x,y)=

1
ﬂfs e’“Un(x, t)dt

It is «clear that Wn(xy) are linearly
independent. Indeed, if =0 for some set W
1LW2YN_. C,W,,.... Wn then acting on this
amount by the operator e, we have

>N CU,(x,y) =0,=Cn=0,Vn

Clearly, Wn(x,y)is not difficult to get a <m
markup € WZ (D)”W ”L (D) ”U ”L (D)

The crawl of Wn(x,y) satisfies conditions (6)
for any n. The approximate solution of the
problem (1)-(3) will be sought in the form
UN(x! }’) = Zﬁ:l Can(x, )’)

Where Cn are constants, which are defined
from a system of nonlinear algebraic equations
in the form

(LUYUn)o = (fiUn)o,n=1,N (7)

The solvability of this system of algebraic
equations follows from the following estimates
for approximate solutions and the lemma "of
acute angle" [4]

Lemma 1. Let the conditions K(x,1)=0 and
inequality be met

2a(xy)-K(xy)-AK(x,y)=0, V(x,y)Dé >€

Then the assessment is fair

UMI1Z, 0+ BNUIE K

K,it does not depend on n. Proof. Multiply (7)
by Cn, summing up but n from 1 to N1, we get
the identity

[, Y UJLUNdD=dD  (9)f, e U)f
Integrating the left side of the equation (9) but
the parts, we get

1 A
EfD e y dX-+
Ky)(U¥)? + +A(UN)* +

fsy eM U, (x;T)dt +

[AWH? + (2a - 2K -
Z2||UM|IF] db —

41
—J, U¥)?dx +

F RGO D) (U [LUM? dx L [ P (u? -

KUy)? + m|UY|” +

+(UM)*)ny - 2(UR)*(Uy)*n,] ds

Where n=(nl:n2) is the unit vector of the
internal normal to D. Using conditions (3) and
lemma conditions, we obtain the inequality (8).
Let us return to the question of the solvability
of the system of equations (7). If we take it in
the form =0 , where = (then, as we have just

seen, multiplying, we get an estimate of =-
0Fy (C)CCyypy - Cry) (FnCiC)o(F ClC)oKollUII
Due to the fact that the linear wrapper L() is a
finite-dimensional space , there exists such that
, l/lﬁ/l,_’qu, ...... W, K, (m)

(F,CiC)o 2 mean, the inequality of =2
fulfilled

Ky (m) X§-1 C§ (FnCi0)oKo(m) 5=, C§ — Ky 2
0

If the large enough value A is the condition of
the "acute angle", sufficient for the solvability

of the system of levels (7).6

Then for any function f(x,y)L€2(D) there
is a generalized solution of problem (1)-(3).
Proof. By virtue of the estimate (8), the
sequence is orgonic in the space L q {|{UN|PU"}
where +=1. Then, on the basis of (8) from the sequence, one can select
the subsequence , converging in to some function (xy) and the

sequence weakly converges in L q to the
11
functionEE {UN}Wzl (D) Ul UN |pUN d(x,y)(D)

IUMIPUY (xy) B L— d"q(D)

The same theorem is that the veozhenie in
LW3(D)2(D) is continuous. Therefore, we can
assume that the subsequence (x,y) is strong in
UN12(D) and almost everywhere . Now we
apply lemma 1.3 of the limit transition in a
nonlinear glen in the case of , but
where[2], [4]|UN|PUN g N =, q = it follows that
q(x,y) = . Further, moving to the limit at N in (7)
with n functioning, we have the equality
|UIPU |UIPU - o

f [-U,(KU,), — U Uy, + aUU, + b(x,y)UU,
D

+m|U|PUU,] dD =f fU,dD
D

Where the function belongs to . Hence in view
of the density in space it follows that the
integral identity () is valid for any V(x,y)(D)
—theorem is proved.

U, Y)W (D) U, IW3 (DYU € W
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