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ANNOTATION
In this work, some properties and regulation of the Carlemann function are studied to
determine the integral formula of n-th order polygarmonic functions (D * n u (y) = 0) and their
properties that satisfy the condition 2n>m in certain unbounded areas of real m-dimensional
Euclidean space.

Keywords: real m-dimensional Euclidean, region lying in a layer.

Based on these studies, M.M. Lavrentyev introduced an important concept- the Carleman
function and with its help built a regularization of the problem. With the help of the method of
M.M. Lavrentyev, Sh. Yarmukhamedov obtained the regularization and solvability of the
Cauchy problem for the Laplace equation in bounded areas [3]. In 2009, Juraeva N (second
author) of the article obtained the regularization and solvability of the Cauchy problem for
polyharmonic equations of order in some unlimited regions (with arbitrary odd odd regions).
and even when ) [4] - [8]. nmm 2n <m

Let's assume that the solution of the problem (1) - (2) exists and is continuously differentiable,
up to the end points of the boundary and satisfies a certain growth condition (correctness class),
which ensures the uniqueness of the solution.u(y)2n — 1

Having solved the problem (1),(2) with the help of its solution we obtain theorems of the
Fragman-Lindelof type. Fragman-Lindelof type theorems were the subject of research on the
works of M.A. Evgrafov, I.A. Chegis and A.F. Lavrentyev,I.S. Arshon and others.

In 1960, M.A. Evgrafov and I.A. Chegis in the article - Generalization of the Fragman-Lindelof
type theorem for analytic functions to harmonic functions in space - (DAN USSR, volume 134,
number 2, 252-262) proved

Theorem 1. Let be the harmonic function in the cylinder , , . If the conditions are met
ur, ¢, x)0<r<al<¢p<2m—oo<x< o

ou

7(3. ®, X)

<, 7lx|
or

max lu(r, ¢, x)| < cexpez@ts g >0
r,

u(a, ¢,x) =0,

then u(r,¢,x) =0
Theorem 2. Let the harmonic function in the cone, ,. If the conditions are met u(r,6,¢)0 <r <
000S¢<27TO<9<90<1T

(p)‘ <c,
u(r, 8y, ¢) = 0, 86’ >

then u(r,6,¢) =0
In 1961, I.A. Chegis in the article - The theorem of the Fragman-Lindelof type for harmonic

1—2—g
max |u(r, 0, <cexp(r+-)%% ,e>0
max |u(r,6,¢)| < cexp(r +7)

functions in a rectangular cylinder - (Dokl. AS USSR, volume 136, number 3, 556-9) proved
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Theorem 1. - Harmonic function in a cylinder over a rectangle , ; . If the conditions are met
u(x,y,t)0<x<a0l<y<b—-o0<t<o
u(x,y, t)|r = 0, where is the G-surface of the cylinder;

du(x,0, du(x,b, mltl
|M|<c,|w|<c , r(na%cu(x,y,t)<cexpe /b+£,£>0
X,y

then.u(x,y,t) =0

It should be noted that the theorem uses the condition of bounding the normal derivativeof tolk
'o on two opposite faces of a rectangular cylinder. For an infinite layer, i.e., a region of view,
the statement of the theorem remains valid.—c0o < x < 00,0 <y < bh,—0 <t <

E.M. Landis in the book -Equations of the second order of elliptical and parabolic types.
Moscow, 1971 g.55 p.) - set the problem in the form - Let the cylinder contain an area that
goes to infinity (in one or both directions - all the same) in the boundary of G of this region as
smooth as you like 0 < Y#-ix? < 1

e

Let the solution and equation be defined in the region as smooth as possible up to the boundary

and . Does it follow from this that unlimited (exponentially grows when going to infinity).)

ou
AAu = Oulp =0, EF_O

Defining the functions and the following equals: ¢,(y,x) @,(y,x)(s> 0,0 >0,m—
pa3MepHOCTb MPOCTPAHCTBO)
if m=2k+1, k =23..
-1 oo s(iVs+uZ+yy)  du
b (y,x) = Cl ask-1 fO mimwm—xmm' (©)
ifthenm =2k, k=23,..

gk-2 VS +Vm
60000 = B @
Where is¢(w) = exp(aou2 —achip,(w — h/2) — bchipy(w — h/Z)),

, . h . h poh\ ™
c1 = coexp| —ox;;, + achipy(x,, — E) + bchip, (xm - E) , b>b, (cos T)

For all odd , as well as even with the condition we assume m=3m2n<m
_ 2(n-1) m m -1
q)cr(yl X) - Cn,mr ¢a(y' X) ) Cn,m — (_1)7—1 (F(n _ % + 1)2271—17.[71"(71)) (5)
And for even with the condition defining the function at , : m2n > m®,(y,x)s > 0,06 > 0,a >
02n=>=m
0 exp(ow+w?)— achlp
O,(7,%) = Cpm fﬁlm[ p— - l(u - )" du, w=iu+y, (6)
m_, m m -1
Com = (=127 (P(n = 2+ 1)22" 2T (m)) Get

Theorem 1. For the function is the place ®,(y, x)
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Com" ™ ™ Inr + G5(y,x), 2n =m,m — 4éTHOE YHCIIO,

¢o(y'x) = {

Com??™ ™™ + G, (y, %), B OCTaJbHBIX CJydYasXx,
Where 1s

-1

Com = (-2 (rn - % + 1)22n—1n%[‘(n))

where regular by variable y and continuously differentiated by .G,(y,x)D U dD = D

Theorem 2. The function , defined by formula (3) is a polyharmonic function of order n po at
D, (y,x)ys > 0.

Theorem 3. With a fixed function, satisfiesx € D@, (y, x)
04 @, (y, x)
Z | [mqu,(y. 0| - |

aD\S

on
where the constant depends on C(x)x and the -external normal k when .ndDe(c) - 00 —»

l ds, < C(x)e(0),

Consequence 3. The function , defined by formula (3) is a Carlemann function for the
point and part of .®,(y,x)x € DAD\S

Theorem 4. Let the solution of problems and , having continuous partial derivatives of order up
to the end points of the boundary. If the growth condition is met for anyone u(x)(1) — (2)2n —

18Dy € D
n-1
D 14 u@)] + Igrada™™1u()] < ey exp(exp(paly’D)
k=0

and for any fulfilled the condition of growthy € dD

_ d in—k— h , .
WAl AU + |- 4 tu(y)| < e exp (acos pa (v = 5) explpaly'D) Where is p; < p, <
p3<p

Then for anyone the integral representation is true.x € D

n-1

aATl—k—l aAk¢ :

u(x) = z f [Akqba(y, x)a—u(y) — AR 1lu(y) #} ds. x€D
k=0~ D n n

Theorem 5. Let the solution of the problem , having continuous partial derivatives of order up
to the end points of the boundary . If the growth condition is met for any u(x)(1) — (2)2n —
10Dy € D

n-1

> 14k u)] + Igrada™™*1u()] < cy explexp(pyly' D)

and if the growth condition is met Vy € 6D

i
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n

IA u- exp
008

where p,<p, <p.

nlaAk
Z anu exp( p2|y|)ds<oo

Then the integral representation is true. VxeD

= E j |:Ak(1)(7 (y, X)M — A”‘k‘lu(y)aAkL(y'x)}ds_

k=0 3o on on

Theorem 6. Let the solution of the problem , having continuous partial derivatives of order up
to the end points of the boundary . If the growth condition is met for any u(x)(1) — (2)2n —
18Dy € D

n—1

D 14 u@)] + Igrada™™1u()] < ey exp(exp(pyly’D)

k=0
And if the growth condition is met Vy € 6D
Au=0, vkelo,n-1] WVyeaD,

1 A h <p<p.
OA"U (—p,_|y'|)ds<oo, Wy e oD, where p, <p <p

then the integral representation is fair VxeD

" GA u(y)
§ A (y, ds.
= 06-[,3 (y.x on

Consequence. Let the solution of the problem , having continuous partial derivatives of order
up to the end points of the boundary . If the growth condition is met for any u(x)(1) — (2)2n —
18Dy € D

n-—1

D 14 u@)] + Igrada™™1u()] < ey exp(exp(paly’D)

k=0
If the growth condition is met Vy € oD

SoldFu()| + |—u(y)| <cy, where p,<p <p.

Torﬂ;a cupaseuBo in VX € D (x)=0

Consequence. Let the solution of the problem , having continuous partial derivatives of order
up to the end points of the boundary . If the growth condition is met for anyu(x)(1) — (2)2n —
10Dy € D

n-1

> 14u)] + lgrada™ - u@)| < cp explexp(oyly'D)

k=0

If the growth condition is met vyedD

Au=0, vkelo,n-1] WVyeaD,

n-1

y/)s <0, VyeaD,

AU
n ) eXp(_ P2

k=0

Where is. P2 <P1<P
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Then u(x)=0 is true YX€D
These results are in a sense a response to the problems posed by E.M. Landis for polyharmonic
functions of order . n

Theorem 7. Let be a solution to the problem having continuous partial derivatives of order up
to the endpoints of the boundary . If the growth condition is met for anyone u(x)(1) — (2)2n —
10Dy € D

n-1

D 1) + Igrada™™*1u(y) < ey exp(exp(paly’ D))

and
Vy € aD\S |%ﬁk”(”| + ARy < 1 :
then fair

lu(x) —us(x)| < MC(0) exp(—0x,,), o=0y>0, x€D.
Where is o (1) = T028 [ Gkt ()20, (3, %) = ooy () 2222292 g5
C(0)- A polygamy with well-defined coefficients.
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