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existence sign of solution y
Homidov Farhod Faxriddinovich
Teacher of the ""General Technical Sciences' department of the International University of
Asia

Abstract : In this work, the problem of continuation of the solution of the system of
equations of the theory of elasticity in the bounded special area in the part of the boundary
according to its given values and values of its tension, that is, the Cauchy problem for the system
of equations of the theory of elasticity, is studied, and the criterion of the existence of a solution
of such problems is presented.

In this work, the ways of constructing suitable Karleman matrix in special flat fields are
studied. In contrast to the previously considered construction of the Karleman matrix, the
Karleman matrix was constructed independently, and the difference between the regularized
solution and the exact solution was evaluated.

Keywords: The Karleman matrix has a regular solution

Enter. D elastic medium E?2 bounded at is a single link, the boundary y, = 0 of the real
axis [ piece and y, > 0 smooth lying in a half-plane S consist of a curve, i.e D cap-shaped area.

Let's test the following function

Uy(x) = f[l’[(y, x,0){T (8, )U} - { T (8, n)1(y,x, a)}*U(y)]dsy N G))
S

As we know, in paragraph 2.2, the theorem in house g was valid .

Theorem 1. U(x) — (18) of the systemD — let the regular solution in the field satisfy the
following condition

lU)| +|T (8,,n) U(Y)| <M, y€aD\S (2)

Inthiscase ¢ > 1too

[UW) —Us(¥)| < MC, (x)o exp(—ox,) ,

inequality is relevant.

The result . Theorem 1 -a two formulas in house g are equally strong when the conditions
are met

U(x) = lim f MGy, T (8, m)U} ~
N

—{T(ay, n)l'[(x, y, o)} U(y)]dsy

Ue) = [ NG, (2, U} -

S

—{T(ay,n)l'[(y,x)}U(y)]dsy +f72(a,x)da 3)
0

This on the ground
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R(o,x) = f[Q(y, x,0){T(9,,n)U(} -
S
—{T(ay, n)ﬂ(y, X, a)}U(y)]dsy

0 F) i
Q(y,x,a)zgl'[(y,x,a)= H%ij(yixio-)H; H(y,x)—usmg cD(y,x) =
—iHél) (k|x]) — the formula The Hankel function is a Karleman matrix constructed byIl(y, x) =
Iy, x)+G(y,x)
Proof. lim n Uy (x) = f du”(x)

Now U, (x) if we use the above expression of
UO(X) = uo(x)|a=0 =

= f[P(y, x, O{T (8, n)u()} - u{T (8,,n)P(y,x,0)}]ds, .

S

do + Uy(x).

dU, (x)
do

f (PG, x, (T (3, n)u()} -

—u){T (6y,n)P(y, X, a)}]dsy =

d
= f [%P(y,x,a){T (0y, n)u@)} -
S

d
—u({T (dy,n) o P(y,x, 0)}] ds, .
Let's define now Q(y,x,0) = :_U M(y, x,0)

Uqy(x)
do

Ulx) = ;ilrgan(x) = J d do + Uy(x) =

0

=f{f [j—aP(y,x,a){T (0y, n)u)} -
o (s

d
—u){T (6y, n) %P(y, X, 0)}] dsy} do +

+ j [Py, %, 0){T (8,, n)u()} - u){T (8,,n)P(y,x,0)}|ds, =
S

- f{f [Q, x,){T(3,,n)U(y)} -

0o \s
—{T(ay, n)Q(y, x, 0)}U(y)]dsy}da +

+ j [Py, x, 0){T (8,, n)u()} - u){T (8,,n)P(y,x,0)}|ds, =
S
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= f [y, ){T(8,,n)U(»)} -

S
—{T(ay,n)l'[(y,x)}U(y)]dsy +ffR(a, x)do.
0

So the result proved.
Theorem S € C?, f € C1(S), g € C(S)1. (1) inarea D of the system

UG = fO), T(dnM)UG =gk), yES,
satisfying the conditions U(x) to have a regular solution

o

f@fﬂz(a,x)da <o, |p| <2, (4)

0
where p —multiindex, S, = S\{a, b}, is necessary and sufficient for the condition D to be

flat in an arbitrary compact. If these conditions are met, the solution is determined using
equivalent formulas.
Proof. Necessity . in the field of the system D

Uy =), T(0,n®)UK) =gy), yES,,
satisfying the conditionsU (x) let there be a regular solution in which f € C1(S), g €
C(S) e>0.wecount S, =S\ {y € R3:y; < &},
D, = D\{y € R3: y; < £} we will criticize the designations. D, the boundary of the field
is S¢ asmooth line and ox lies on the axis [, consists of cross section. D, function in the field

o)

0 1 0 exp(a(w — x3)) wo (kw)du
LA S i
do —2mdo w— X, Vu? + a2

0

1 [ exp(ow—1x))
= Im — ufo(ku)du =
0

1 [ exp(ow—1x))
= Im — ufo(ku)du =
0

_ exl?(z—naxz)f L % (Gm)]o(ku)du .
0

Vit a?
in this w=ivu?2+a?+y,, a=|y; —x., «a>0, yisregularin the entire plane,

which means that :—an(y,x, o) all elements of the matrix are regular. If we evaluate the

expressions formed by differentiation according to the definition of the Karleman matrix, we get
the followingx

o2z < [ [|Q0mo]+ [fre,m Qs el
Se

UM+ lgWlldsy <
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< C(aexp(—ox;), Ipl <2, x>0,

In this

sinvu? + a?

Thus, & — 0 we pass from the last inequality to the limit
|02R(0,%)| < C(x)o exp(—ox,), Ipl <2, x, >0,

we will have . From this we get (3.4). The necessity has been proven.

Sufficiency . S € C?, f € C1(S), g € C(S) let the inequality be appropriate. We show
that the system U(x) has a regular solution such that

UG = fO)T(3,n(0))UG) = gy €S, .

C(x) =CAp du .
/

UG = lim [ MGy, (2, m)UG)) -
S

—{1(0,, n)(x,y,0)}*U(y)]ds, (5)

UG) = f N0, ){T(3, n)UG)} -

S

—{T(ay,n)l'[(y,x)}U(y)]dsy +f32(a,x)da (3.2)
0

R(o,x) = j[ﬂ(y,x, o){T(9,,n)U()} -
—{T(ay, n)ﬂ(y, X, a)}SU(y)]dsy (3.3)
f PR (0, x)do
Satisfies the condition. We (i:onsider the function defined by equivalent formulas (5) and

(3.2) U(x). ( R3\D 3.2) D represents the two regular solutions of the system (1) on the right-
hand side of the equation and y € S, the two symmetric points on the y normal to the point
(xD, x@) both internally and
also by externally symmetric points y € Syand the difference of their voltages g(y) is
equal f(y) to.Moreover, if one of these functions S, is continuous in its domain, then the other
one will have the same property. According to (3.4), the second addendum of equality (3.2) R2 is
a regular solution of system (1). Thus, the right-hand side of the equation (3.2) U, (x) consists of
two regular solutions in the fields and , respectively, for which y € S, the U,(x) following
R3\D relation D holds at the point
{ Uf ) —Uz; ) =)
T(9y, U7 (v) — T(0y,m)U3 (¥) = g(),
moreover, if one of these functions Syis continuous in its domain, then the other will have
the same property. It can also be seen from formula (3.1). Uy(x) =0, x € {x € R*:x, >
sup{y,:y € D} .In this case, according to the uniqueness theorem (because the regular solutions

<o, |p|<L2, (3.4)

(3.5)
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of elliptic systems are analytic) U,(x) =0, x € R3\D. Now it is seen from (3.5) that the proof
of the theorem is fulfilled. The theorem was proved.
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