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ABSTRACT
In this work, the polygarmonious functions of the n th order satisfying the
condition given in some unlimited set of m-dimensional space are considered, having
received an integral representation with the help of it, fragmen-Lindelof theorems are
obtained and the solution of the regularization problem is considered 272>
Key words: biharmonic functions, polygarmonious functions, Carleman’s
function, unbounded domain, the regularization problem, integral representation.

HEKOTOPBIE PE3YJIBTATBI KOTOPBIE ABJAIOTCA OTBETOM HA
3AJAYY, NPEJJIOKEHHYIO 2. M.JIAHANCOM IJIA
MNOJUTAPMOHMNYECKUX ®YHKIU 2-T'O IMOPSJIKA
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AHHOTALIUA

B amou cmamve mvl paccmampugaem yHKYuU noauapMoHu4eckux yHkyuu n
HO20 NOpPSIOKA ONpeOeleHHbIX 6 HeoepaHUudeHHoU M-MepHOU obaacmu esKIU008d
NPOCMPAHCMBO, C NOAYYeHUeM UHMEeSPAIbHO20 NPeOCMABIeHUsl NOJYYUM Meopembl
muna @paemena-Jlunoenepa u peyrapuzayuoHuue peuieHue 3a0asu npu 2 72>7m.

Kniwueevie cnosa: [apmonuueckue, OucapmoHuueckvie @QYHKYuu, QyHKYus
Kapnemana, nonueapmonuueckue @ynkyuu, pe2yiapusayuonHue peulerue, YacmHle
npPoOU3B00HblEe, HOPMAILHBIE NPOU3BOOHbIE.

E.M.LANDIS TOMONIDAN 2 TARTIBLI POLIHARMONIK
FUNKSIYALAR UCHUN BERILINGAN MASALAGANING

ANNOTATSIYA
Ushbu ishda m-o‘lchovli fazoning ba’zi cheksiz to ‘plamida berilgan shartni
ganoatlantiruvchi n-tartibli ko p garmoniyali funktsiyalar ko ‘rib chigilib, uning
yordamida integral ko ‘rinish olingan, fragmen-Lindelof teoremalari olingan va
yechimi. tartibga solish muammosi 272>772 deb hisoblanadi.
Kalit se‘zlar: bigarmonik funksiyalar, poligarmonli funksiyalar, Karleman
funksiyasi, cheksiz soha, tartibga solish muammosi, integral tasvir.

We shall result in this clause the theorem for some polyharmonic functions
determined in an unlimited domain.

In the given work is discussed continuations polyharmonic of function u(x), on
its meanings, and meanings of its normal border S, derivative on a smooth part, of
infinite domain D.

Let R™ - material space, x = (xq,x5,%3,...,%y), XER™, yER™, x' =

(X1, Xp,.00,%-1,0), T=|x—y|, s=|x"=vy'|, h=n/p, p>0, a? =5,
D -the unlimited area lying in a layer {y:y =OnLY2--HYm)hY; ERj=1,...,m—
1,0 <y, < h} with border, dD = {y:y = (v, Y2, -, Ym ), Vm = 0} US, S ={y:y =

Do Ym) Ym = fW, -y Ym-1)} where f(yi,...,¥m-1) has limited private
derivative of the first order.

Problem Cauchy. Let u € C?™(D) and A"u(y) =0,y €D (1)
u@) =F (), du@) =F O),.... A" u@) =F10), yES
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%O) — Goy), 2D — G, (), . aA_—l_”(”— Gr1(¥), YES, (2

Where F;(y), G;(y) given on dD continuous function, n-external normal to dD. It

Is required to restore u(y) in D.

For arbitrary initial facts (Cauchy data) this problem is unsolvable. If part of the
boundary and initial facts are analytics, then extension to D exist and unique, but not
steady. Thus, this problem belongs to incorrect posted problems.

Already in 1943, A.N Tikhonov showed practical importance of unsteady
problems and showed, if do narrowing class of all solution to compact, then problem
became steady.

Based on this researches M.M Lavrentyev introduce important conception —
Carleman function and using it constructed the regularization of problem. Using ideas
of M.M Lavrentyev Sh. Yormuxamedov constructed the Carleman function, which can
regularize the solution of the problem Cauchy for Laplace equation in bounded
domains [2]. In 1992 [6] Ashurova Z.R. proved the theorem:

Let D be an unbounded simply connected domain lying, lies within the layer 0 < y,,, <

%, p > 0 b the border 9D - surface, any finite part satisfies the Lyapunov condition

and, moreover, let outside some ball border aD is given by a finite number of single-
valued functions having first-order partial derivatives. If u(y) € A,(D) performed by

the condition

u(y) =0, |a;(:’)| <|y|*,u>0,,Vy € 0D

thenvx € D u(x) = 0.

Then in 2009 N. Juraeva got regularization and solved Cauchy task for n-ordered
polyharmonic function in  some unbounded domains (for arbitrary odd m and even,
when - 2n < m ).[3]. Later, Juraeva N.Y. with Juraeva U.Y. proved similar results. In
this work constructed Carleman function for unbounded domains of m- even-
dimensional spaces, when 2n >m and using it taken Phragmen-Lindelof type
theorems. [4].

Later, for some areas and for certain classes of functions, similar results were
obtained. [5]- [11]. In 2022  Juraeva U.Y. theorems “Phragmen-Lindelof type
theorems” [12].

In this paper, we solve similar results for polyharmonic functions

Function @, (y,x) we can define by the following equality:

exp(ow + Wz) — achip, ( — %) W — sy kdu, (3)
u?—s u,

Py (y,x) = nmf Iml
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m m -1
w=iu+y, Com= (12" (F(n — % + 1)22n‘1n?F(n)) :

SO exp (Gw + w? — acosp, (oo - 2)) =

= exp [o(iu + ym) + (U + ym)? — acosp; (i +Ym —2)| = exp |oym + v -
u? — —achp;ucosp; (ym —3) + i(ou4—2uym-+ashp1ugnp1(ym-—2))]=
=exp [oym + yim — u® — achp;ucosp, (ym - %)] exp i (Gu + 2uym +
ashp,usinp; (Y — %))

h
oy + y2, — u? — achp,ucosp; (ym — §>| (cosA, + isinA,)

= exp
where

h
A = oy, + ern —u? - achp;ucosp, (Ym - E)’

h
A, = ou + 2uy,, — ashp, usinp, <ym — E)

According to this
u?—s=rit?—r{u?=r¥t? - (r?—-s) =r%t? — (ym — Xm)>%
ritdt
\/thZ - (Ym - Xm)z
h
A, = oy, +y2, — st? — achp,t/scosp, (ym — —)

2
A, = otv/s + 2t+\/sy,, — ashp,t/ssinp; (Ym - h)’

2

u=+/r2t2 — (yy — Xm)?, 2udu = 2r?tdt, du =

it has been taken:
Theorem-1. Function & (y,x) can be defined by the following equality (3) -
polyharmonic of functions. (s > 0).

Proof:
D, (y, %)
[ exp(993) Gim = ) 5in Ay o
Vs [exp (auz + (ach(plu) + bch(pou)) cos (ym — g)) (Y — )% +u?)
— )" kdu —
f"" exp(oy2)ucosA, w?
— u
h
Vs [exp (auz + (ach(plu) + bch(pou)) cos (ym - 7)) (Y — x)? +u?)
— )" kdu
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@, (y,x)

(" exp(oy2 — (ach(pyu) + bech(pow)) cos (Vi — h/2)) ((Fm — Xm) sin F —ucos F) — 1 5
= Lg l exp(0u?) (Y — %m)? + 12) l .

— )" kdu +

o0 1 _
* L; p () (O — e )

(u? — )" *qu

® 1
o) = 6o )+ Lg exp(ou?) (Om — xm)? + )

Theorem-2. For function @, (y, x) takes place (s> 0).

CoO

| P (y,x)| = |a’2(n_k)+1(]1 +]2)| <
exp (achpla cos pq (ym —5

Proof:
> —s= st?—s, u?= st? u= at
exp |oym + y2 — u? — achp;ucosp; (ym )
_ h
+ i(ou + 2uy,, + ashp;usinp; (ym — E))]
Dy (y,x)

. s("_k)+%foo exp(oyy, + ym2)a cos(oat + 2aty,, + shp,atsinp,f,) (t?> — 1) *tdt
0 1 (I — x)? + a?t?)exp(st? + achpiatsinp, ;)

e s("_k)%Joo exp(oym + ym2)a s in(oat + 2aty,, + shp,atsinp,f,) (t? — 1) *tdt
0 1 (4 — x)? + a?t?)exp(st? + achp,atsinp,B,)
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J2 = exp(oy, + YIZn)(Ym
) j sin(oat + shp,a tsin p; B,)(t? — 1) 7Kdt
Xm

((Ym — Xm)? + a?t?) exp ( t? + achp,at cos p; (ym — %))

|cos(gat + shp,a tsinp, f,)| <
< |cos(oat)cos (shp,atsinp; B,)| + |sin(oat)sin (shp,at sin p, B,)| < cooat

f a cos(oat + shpjasinp; B;)  (t2—1)""Kedt
1

((Ym — Xm)? + a?t?) exp (St2 + achp,at cos p; (ym — %))

0]

2_1\n-k
< CoO j (te—=1)"*dt <
h exp(st?)
exp | achp;a cos p; (ym — 7) 1

CnO 1
< 0

- h (a2)n—k+1
exp <achp1a coSs P, (ym — 7))

|sin(oa + shp,a sinp; B,)| <

< (Sin( oat)cos (shp,a tsin p; f,) + sin(shp;at sin p; f,)cos (Jat)) < cqoat

(ee)

sin(oat + shp,a sin p; B,)(t% — 1) Kdt

1 ((Ym — Xm)? + @®t?) exp (St2 + achp,at cos p, (ym — %))

jo o(t? — D" kdt 3
a?t? -
1 exp <s’c2 + achp; at cos p; (ym - %))
n-k
< CoO j D xdt <
( > a exp(stz)
exp | achp,a cos p1
1
< CoO

h O(z(n—k+1)+1
exp <achp1a cos pq (ym - 7))
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|06 (y, )| = |a?®O%(y + 1)

COUaz(n_k)+1 1 1
= h ((a,Z)n—k+1 + O(z(n—k+1)+1> =
exp <achp1a cos pq (ym — 7))
CoO 1 1
< ° m (et 7)

exp(achpsacos pi(ym-1) )

THE LITERATURE

[1]. Sobolev S.L. Introduction to the theory of cubature formulas. M.Nauka 1974.
p514-673.

[2]. Yarmukhamedov. Sh. Ya.Task Cauchy for polyharmonic of the equation.
The reports of WOUNDS 2003 volumes 388, Ne2, with 102-165.

[3]. Jurayeva N.Y. On the integral representation of polyharmonic functions.
Tashkent. DAN RUz No. 3, 2008y. p.18-20.

[4]. Juraeva N.Yu. Juraeva U.Yu. Saidov U.M. “The Carleman function for
polyharmonic functions for some domains lying in an m-dimensional even Euclidean
space”’Uzbek Mathematical Journal. No. 3. Tashkent, 2009, pp. 92-97.

[[5]. Ashurova Zebiniso Rahimovna, Juraeva Nodira Yunusova, Juraeva
Umidakhon Yunusalievna. "The Carleman function for polyharmonic functions
defined in some domains lying in some even n-dimensional Euclidean space. Operator
Algebras and Related Problems Journal, 2012, pp.100-101.

[6]. Ashurova Zebiniso Raximovna, Juraeva Nodira Yunusovna, Juraeva
Umidakhon Yunusalievna. «Growing Polyharmonic functions and Cauchy problemy.
Scopus. http://dx.doi.org/10.31938.jcr.07.06.62 Journal of Critical Reviews. VVolume
7,Issue 7, 2020. ISSN 2394-5125,p.371-378. Country: India.

[7]. Ashurova Zebiniso Raximovna, Juraeva Nodira Yunusovna, Juraeva
Umidakhon Yunusalievna. «About some properties of some Carleman function»
Scientific researches for development future, International conference, February
28,2019,New York,USA .

[8]. Ashurova Zebiniso Raximovna, Juraeva Nodira Yunusovna, Juraeva
Umidakhon Yunusalievna. «Task Cauchy and Carleman function». Academicia: An
International Multidisciplinary Research Journal. http://saarj.com 5 May, 2020.
Affiliated to Kurukshetra University, Kurukshetra India p.371-378.

[8]. Ashurova Zebiniso Raximovna, Juraeva Nodira Yunusovna. O HEKOTOpPbIX
cBoiicTBax sapo Spmyxamenora. International Journal of Innovative Research in

https://t.me/ResearchEdu_Journal Multidisciplinary Scientific Journal May, 2024


https://t.me/ResearchEdu_Journal
http://dx.doi.org/10.31938.jcr.07.06.62
http://saarj.com/

RESEARCH AND EDUCATION ISSN: 2181-3191 VOLUME 3| ISSUE 5 | 2024

Science, Engineering and Technology (IJIRSET) e-ISSN: 2319-8753, p-ISSN: 2320-
6710 www.ijirset.com | Impact Factor: 7.512 e-I1SSN:
DOI:10.15680/1JIRSET.2021.1006242 |p.7338-7341Tom 10 Homep 6

[9]. Ashurova Zebiniso Raximovna, Juraeva Nodira Yunusovna, Juraeva
Umidakhon Yunusalievna.Texas,USA of Texas Journal of Multidisciplinary Studies.
Impact Factor 5.256. ISSN Online: 27700003. 2021/11/1. p. 228-231.

[10].Zebiniso Rakhimovna Ashurova, Nilufar Oblokul kizi Fazliddinova. The
Carleman function is evaluated for second-order polyharmonic functions defined in the
domain of three-dimensional space.Publication date 2021/2/26. Science and Education
Scientific journal.VVolume 2.Number 2.Pp. 17-21.

[11]. Ashurova Z.R, Juraeva N.Yu., Juraeva U.Yu. The Carleman function and
the Cauchy problem for polyharmonic functions. «LAP Lambert Academic
Publishingy». 2013. 24-27 pages. Germany.

[12]. Juraeva Umidakhon Yunusalievna The study is devoted to the Phragmen-
Lindelof Uzb Mathematical Journal Volume 66, Issue 3, pp.54-61,
DOI10.29229/uzm;.2022-3-7

https://t.me/ResearchEdu_Journal Multidisciplinary Scientific Journal May, 2024


https://t.me/ResearchEdu_Journal

