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ABSTRACT

In this article we consider Carleman’s functions, to find integral representation for the

polygarmonious functions defined in unbounded domain of Euclidean space which Satisfies 2n > m.
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INTRODUCTION

Atask. Letbe

ueC*(D) and A'u(y)=0,yeD (1)
u(y) = Ry (y), Au(y) =F,(y), ... A"u(y)=F_(y), yeS,

du(y)
d—ﬁ_GO(y)’

dAu(y)
dan

dA™u
= Gl(y),---,d—_(y): Gn—l(y)1 ye S1
n
Where F,(y),G;(y),i=01,..,n-1, givenon S (S < dD) continuous functions, M - outer
normal to 0D needs to be restored u(y) to D.
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We will assume that a solution to u(y) problem (1)-(2) exists and 2n—1

is continuously differentiable up to the endpoints of the boundary and satisfies a certain growth
condition (correctness class), which ensures the uniqueness of the solution.

Functions @_(y,X) at s>0,0>0,a>0,2n>m (m - dimension space), we define:

exp(ow+ w? )— ach ipl(W— hj
@, (y,x)=C,, Ilm

(U2 =s) ™ du, @=iu+y, G)

C,, = (—1)2_1[F(n —r;+1)22”‘17[2f(n)J

Theorem 1. The function @_(y, X) has

@, (y,x)=C,.,r"*Inr+G,_(y,x),

where it is Gc(y, X) regular in the variable y and continuously differentiable on Duadb = D.

Evidence. In order, to get the statement of the theorem, consider the integrand

2
-l eslot=r ]

wW—X,

If we denote Y, —X; = f; and bear in mind the properties of hyperbolic functions, we obtain

exp(ow +W?) = explor(iu+ £,) + (iu + 8,)?| =
- exp[(yﬂl + B2 -u’ ]expi[ou + 2ufﬁ1].

and then ], has the following form

3 ) (B, —iu)(cos(ou + 2up,) +isin(ou +2upB;)
S R BN B, + ) explu?) i
) B, sin(ou +2up,;) —ucos(ou + 2up,)

(Bl +u® +s)exp(u?)

= exp(of, + 5

1 anf Bisinfcu+2uB) [,
f = -
Ifa J; =exp(ap; + )j[g(ﬂf +u? +3)exp(u?) (U S) du
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du,

u cos(ou +2up,) (u2 B )n—k

and J? —eXp(0ﬁ1+ﬁ1)I(ﬂl +u? +s)exp(u® )

then

m m -1
@, (y,x)=C, (3} - 37) Cp = (—1)21(F(n—r;+1)22” - ZF(n)J

This is where our theorem follows.

Lemmat. Ifa qo,,(y,x) harmonic function in R™ avariable y including a point X, then the

equality

Ark(Da (y' X) = rk72¢a,1(y7 X)’

where the function ¢_,(y,x) = (kn+k(k —2))e, (y,X) + ZkZ (v, -x,) a(l’%(/y, X)
= i

is also a harmonic function in R™ the variable y including the point X.

k,

Ar'e, (y,x) = knr' g, (y, X)+Zk(y,—x )& > —)9.(¥,%)

]

+2kz ( ) k-2 awgaJ(}y' X)_i_i r ga)(}y! X)

Evidence. We have

Since the ¢@_ (Y, X) harmonic functionin R™ the variable X, including the point y , then

kz (r; = 8y %(y X) = kz (k=2)(y; —x))°r"“o,(y.x =

= k(k - 2)2 (y] _xj)z rk74§00.(y, X) = k(k - 2)rk72(pa(y, X)
ATt (y0) = (kN + k(k - 2)r* %, (y.%) + 2k 2> (3, —x, )afpgiy'x)

If a

Py1(¥:X) = (kn+k(k—2))p, (. x)+2ki v, _xj)w

Denoting, ¢ = (kn+k(k —2)) =k(n+k —2), sinceis ¢_(y,X) harmonic with R” respecttoa

variable Y, including the point X, this implies the assertion of the lemma.
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Corollary 1. Under the conditions of Lemma 1, the equality holds A‘r™¢_(y, X) = rm_Zkgpak (y,%),

where the ¢_, (Y, X) harmonic functionin R™ the variable y including the point Y = X.

Corollary 2. The equalities are valid Ar¢ =k(k + m—2)r*?,

ArfInr =k(k +m=2)r*2Inr + (2k + m—2)r*?

Theorem 2. The function @ _ (Y, X), defined using formula (3) is a polyharmonic function of order n
with y respecttos>o.

Theorem 3. For fixed Xe D the function CDG(y,X) satisfies

n-1

5 | |l

=

oA D_(y,x)

}dsy <C(X)&(o),

where the constant C(x) is dependent on x and N - the outward normal to oD, 8(0') — 0 where
O —> 0,

Corollary 3. The function @ _ (Y, X), defined by formula (3) is the Carleman function for a point
XxeD andapart dD\S.

1. Awyposa 3.P. ®asamgauHosa Huaydap. DYHKLMU KAPZIEMAHA A/18 NO/IMTAPMOHUYECKMX
OYHKLUWM BTOPOrO MOPAAKA, OMPEAE/NEHHBIX B OBAACTU. YAK 51, 53 /YYLIAA
HayuHoucc/iegoBaTe/ibckasas Pabota 2019 cbopHuk cTaTert XXI MeayHapogHOro HayyHo-
NCC1e0BaTe/IbCKOro KOHKypca, CocTtosslleroca 30 uoaA 2019r. B r. [leHsa [Mensa MUHC
«HAYKA N NMPOCBELLEHME»

2. Awyposa 3.P.)KypaeBa H.lO. }Kypaea Y.lO. Problem of regularization for growing polygarmonic
functions of some class Monografia pokonferencyjna. bep/ux 31.08.2020. F'epmanums. p. 198-201

3. AwypoBa 3.P.KypaeBa H.IO. }KypaeBa Y.lO. MoaurapmoHunyeckne ¢yHKUMM M 33agada Kowwm
SCIENCE AND EDUCATION: PROBLEMS AND INNOVATIONS. 7 wmait 2020r. Poccuitckan
Pepepaums, r.lleHsa.cTp. 42-45

4. AwypoBa 3.P.KypaeBa H.IO. XKypaeBa Y.[0. TASK CAUCHY AND CARLEMAN FUNCTION
ACADEMICIA: An International Multidisciplinary Research Journal. https://saarj.com.5 May 2020.
Affiliated to Kurukshetra University, Kurukshetra India.p.1784-1789

The USA Journals Volume 03 Issue 06-2021 80


https://saarj.com/

The American Journal of Applied sciences IMPACT FACTOR
(ISSN -2689-0992) 2021: 5. 634
Published: June 30, 2021 | Pages: 77-81

Doi: https://doi.org/10.37547/tajas/Volumeo3lssue06-12

OCLC-1121105553

5. 5. Auwyposa 3.P.}Kypaea H.10. Kypaesa ¥.10. GROWING POLYGARMONIC FUNCTIONS AND THE
CAUCHY PROBLEM SCOPUS http://dx.doi.org/10. 31838/jcr.07.07.62 Journal of Critical Reviews
Vol 7, Issue 7, 2020. ISSN 2394-5125. P371-378

Country:  India.

The USA Journals Volume 03 Issue 06-2021 81


http://dx.doi.org/10.%2031838/jcr.07.07.62

