INTERNATIONAL BULLETIN OF ENGINEERING

AND TECHNOLOGY

International Bulletin o-f BOUNDARY VALUE PROBLEMS FOR LAPLACE EQUATIONS

™ WITH VARIABLE ARGUMENTS
Qurbanbaev 0.0.
Karakalpak State University , docent.
Djakaeva K.D.
Nukus Innovation Institute, docent.
Joldasbaeva R.B.
Karakalpak State University, master’s student.
https://doi.org/10.5281/zenodo.10902953

Modern technologies related to mathematical modeling, as well as natural science
achievements, make it necessary to search for new boundary value problems for any
qualitative classes of differential equations. One such problem, along with ordinary
differential equations, are boundary value problems for ordinary differential equations, and
then a series of sets for such problems can be created [1-3].

Uy (X, =Y.~ 2) + U (X, Y,~2) + Uy, (-X,~Y, 2) = 0 M

the equation

{U(p,y,2)=U(—p,y,2)=0, 2
u(x,q,z) =u(x,—q,2) =0,
by the boundary conditions and unity

u(x,y,r) =u(x,y,—r)=e(xy) (3)

u(x,y,r) =-u(x,y,—r =w(xy) (4)
the question of finding a solution that satisfies one of the boundary conditions is considered,
there @(X,Y) and w(X,Y) functions [P, p]x[-0,q] functions with no uncertainty, as

defined by a regular parallelogram.
In this article, if U(X,Y,Z) function Z If there is an even function in the argument,

then (1),(2) is a single-boundary problem satisfying the boundary condition (3), and if there is
an even function, then (1),(2) is a single-boundary problem satisfying the boundary condition
(4) the problem of finding is considered. Firstly we can find the solution of the boundary
value problem (1) - (3)

u(x,y,z) = X(X)Y (y)Z(2) (5)
Search like that, unknown source X (X),Y(Yy) and Z(z) we put the determinant of the
function in equation (5) to (1)
X" (Y (=¥)Z(=2) + X(=x)Y"(Y)Z(=2) + X(=X)Y (-¥)Z"(2) =0
Two sides of this equation X (—X)Y (—Yy)Z(-2) divided by the exponent:
X0 Y0, 2@ _,
X(=x) Y(-y) Z(-2)

corresponding to the first and second joiners on the left side of the last equation —ﬂ.lz

and —A; equate. There the last three digits are joined A’ + A and equal to this, so
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X0 e YO g 2O g

X(x) Y Ey) T Z(-)
We're going to put (5) and (2) on the boundary conditions, X (X) and Y (Yy) to
functions
X"(X)+ A4 X (=X) =0, X(-p)=X(p)=0,
Y'(y)+ ALY (=y)=0, Y(-q)=Y(q) =0, (6)

We have the Sturm-Lewville problems in Turing.
As can be seen from the boundary conditions in (6), if X(X) and Y (Yy) If the

functions are odd functions, then (6) the boundary problems have only a null solution. And if
X(X) and Y (Y) if the function is an even function, so (6) If we want to obtain the first

equation of 6, the solution to this constrained problem will not be zero X (X) when the
function is an even function

X"(X)+ A2 X (x)=0, X(p)=0

Like this

X (X) =c,sin 4, X+C, COS A X

This function will be a pair of functions C, =0 In this case, the solution to the equation is
X (x) =c,CoS A X

to have the opportunity to satisfy the conditions of this decision X (p) =0
X(p)=c,cosAp=0

Also C, =1 equalto

cosA4,p=0

or
T
== +7m
AP > T

To A,
z(2m+1)
ST
p
and X (X) function equality
z(2m+1) “

=0,1,2,...
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X, (x) =cos , m=0,12,...
Have the meaning like this.
X (X) If we apply this method of determining the function to the secondary boundary

problem in (6),and Y (Yy) .

7(2n+1) _ 7(2n+1)
2

Y,(y) =cos Y, /IZH_T, n=0,12,...

So Z(2) function equal to

_ -
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2"(2) = (A + A50)Z(-2) =0 (7)
(3) as seen from the boundary condition Z(z) The function of a pair of functions in a

coordinate system (7) equality

Z!' (2)- (A +A2)Z, (2)=0

Solution to this equation
— j'12m+/1’22nz - 212m+/122nz
Z (z2)=A_¢e" +B_ eV
By Condition Z(Z) when the functionis A =B_ =C__and Z(Z)to this function

Zmn (Z) — Cmn (e\]ﬂferﬂ.anZ + e_\)ﬂiszrﬂQZnZ)

So (1) equality (2) Decide whether to satisfy the limit conditions
< [ _J 7(2m+1 7(2n+1
u(x,y,z)= >, Cmn(e At | ”12"‘+”22"Z)cos ( > ) xcos (2 )y (8)
P q

In this place C_. There are an unknown number of coefficients that need to be determined .

m,n=0

We can take the determinant of these unknown coefficients to the boundary condition (8) to
(3):
< [ - 7(2m+1 z(2n+1
Z Cmn (e A+ 25T Te A+ 24T )COS%XCOS% y= ¢(X, y) 9)
P q

m,n=0

So C,, coefficient

. 2m+1) z(2n+1)
C.== o(X,Y) cos—xcos—ydxdy
pq( \/ﬂlmwn oV )IPJ; 2p 2q

Will be like this .
If (X, Y) this function

z(2m+1) 7(2n+1)
0S XCO0S y
2p 2q
by mechanical functions
(% y) = Z o cOS z7(2m+1) COS 7(2n+1) y
m,n=0 2 p 2q

From (9)to C,_ coefficient function

(2 2 Y
Cmn (e 41m+/12nr+e ﬂ’lm+ﬂ’2nr)
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= Pmn

From this

— wmn
mn e\}ﬂlzm"'ﬂ’gnr +e_\4M'12m+222nr

In this place
P q
4 z(2m+1) X COS 7r(22n +1) yelxdy.
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So (1),(2) Consider the problem of finding a solution to the boundary problem that
satisfies the boundary condition (4). In order to this Z(Z) assume that this is an odd

function. So (5) equation
20, (2) + (22, + A2) 2,y (2) =0

This equation can be written in the following form:

Z (2)=A, cos\ A2 +A22+B_sinJA’ + Az

And Z(z) function A =0 and Z(Z) to this function

Zmn(z) = an Sin Vﬂlzm +ﬂ'22nz

We have the equation like this.
And (1) equation (4) deciding whether to satisfy the threshold condition

u(xy,z) = Z B sin \ Alzm + /122n ZCOS 7[(22m +) XCO0S 7[(22n +1) y (10)
m,n=0 p q
Unknown an to identify the coefficient (10) to (4):

i ansin«/ﬂfm+ﬂ§nrcos@xcosdz+fl)y:w(x, y). (11)

m,n=0 p
If w(X,Y) to function

w(X,Y)= D W, COS 7[(22m D xoosTE D

m,n=0 p 2q

And (11)to B_ sinyA2 + A2 r=w_ from this
B _ Wmn

mn — .
siny A2 +A2 1

Is like that.

b q
W = 4 _[ j w(X,y)cos z(2m+1) XCOS z(2n+1) ydxdy.
2p 2q

pa 7, %
For instance
U (X, =Y, —2) + U, (=X Y,—2) + U, (-X,-Y,2) =0 (12)
equations
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{U(ﬂ', y,z) =u(-z,Yy,2) =0, (13)

u(x,z,z) =u(x,—r,z) =0,
lower than the one in the border conditions
u(x,y,7)=u(x,y,—7)=(XxX+1(y+1) (14)
If we consider the problem of finding a solution that satisfies the boundary charter, then
according to solution (8)

u(x,y,z)= > Cy,, (e“fm”?z”Z g Vit )cos 2m2+1 X COS 2n2+1 y  (15)

m,n=0

In this place

_ - _
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_2m+1 2n+1

;ST

Unknown C_ to identify the coefficient (14) we use a boundary condition:

A

Z Cmn (e hfmﬂeznr + e_ /112m+ﬁ,22nl’)COS 2m2+1XCOS 2n2+1 y _ (X +1)(y +1)’
m,n=0

To

[2 2 N ITY:
Cmn (e Alm+42n T +e ﬂ’lm+ﬂ’2nr):

2m+1 2n+1)
X COS

:%J' j(x+1)(y+1)cos ydxdy =

_ 161" (D"
- 722(2m+1)(2n+1)
And

__16(=D)" (D) (eﬁ+eﬁ)
"2 2m+1)(2n+1)

So in this place C_ the meaning of coefficients (15) in the same place as the one mentioned
in the example (12)-(14) functions
u(x,y,z) = i C., (eJﬂmZ + emz)cos 2m +lxcos 2n+1 y =

m,n=0 2 2
16 & (D)D) elEEiie iRt omi1 oned
B ?m,zn;o M +1)(2n+1) gl | gzt 8

If (12),(13) this function

u(x,y,z)=-u(x,y,—z)=(x+1)(y+2 (16)
If a solution is required, then such a solution is determined by formula (10), it

u(x,y,z)= >, B,sinyAs, + 45, 2c0s 2m2+1xcos 2n2+1y

m,n=0

y

This (16) will equal to

Y. By siny AL + A2, 7cos 2m2+1xcos 2n2+1y =(x+1)(y+1)

m,n=0
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or

16(=D" (=D

an =
mPm+D)@2n+1)sinJA: + A2 7

an set this value to its current position (12),(13) this function (16) to

u(x,y,z)= > B,,siny/A%, + Az 2c0s 2m2+1xcos 2n2+1y=

m,n=0

_ . _
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16 & ()" (-D)"siny A2 + A3 2m+1  2n+1
== : coS XCOS y
7° o (2m+1)(2n+1)sin A2 + A2 & 2
This equation.
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