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Abstract. Recently found all the fundamental solutions of a multidimensional singular el-
liptic equation are expressed in terms of the well-known Lauricella hypergeometric func-
tion in many variables. In this paper, we find a unique solution of the Dirichlet problem
for an elliptic equation with several singular coefficients in explicit form. When finding
a solution, we use decomposition formulas and some adjacent relations for the Lauricella
hypergeometric function in many variables.
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1 Introduction

It is known that the theory of boundary value problems for degenerate equations
and equations with singular coefficients is one of the rapidly developing parts
of the modern theory of partial differential equations, which is encountered in
solving many important questions of an applied nature, for example, [3, 11]. A
detailed bibliography and summary of studies of the basic boundary-value equa-
tions for degenerate equations of various types, in particular, for elliptic equations
with singular coefficients, can be found in monographs [4, 14, 33,34]. In addi-
tion, generalized axisymmetric potentials have been studied using various methods
[2,9,10,12,13,19,22,24,35,36]. Omitting a huge bibliography in which various
local and non-local boundary-value problems for mixed-type equations contain-
ing elliptic equations with singular coefficients are studied, we note some papers
which are close to the present work. In the work [15], fundamental solutions were
constructed for the bi-axially symmetric Helmholtz equation, and in [29-31] the
explicit solutions of the Dirichlet and Dirichlet-Neumann problems in one quarter
of a circle was found.

Dirichlet and Dirichlet-Neumann problems for elliptic equation with one sin-
gular coefficient in some part of ball were investigated by Agostinelli [1] and
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Olevskii [27]. Recently, Nazipov published a paper devoted to the investigation
of the Tricomi problem in a mixed domain consisting of hemisphere and cone
[25]. Fundamental solutions for the following three-dimensional elliptic equations
with two and three singular coefficients

200 2
um—l—uyy—l—uzz—i-?ux—l—guyzo, 0<2a,268<1 (D

and

2a 2 2
um—l—uyy—l—uzz—i—?ux—i-?ﬁuy—i—guz:0, 0<2a,28,2y< 1 (2)

were constructed, respectively, in [21] and [16]. For equations (1) and (2), the
Dirichlet, Neumann and Holmgren problems [20,26,32] were solved in some parts
of the ball.

In this paper, we study the Dirichlet problem for the equation

Zua: z; T Z %uxk = 3)

where m > 2,0 < n < m; a = (ay, - ,a) and «y are constants with 0 <
2ay, < 1. Hereinafter in the present work, unless there are other reservations, the
natural number k& will vary from 1 to n, inclusive.

2 Preliminaries

Below we give some formulas for Euler gamma-function, Gauss hypergeometric
function, multiple Lauricella hypergeometric function (that is, Lauricella hyperge-
ometric function in several variables), which will be used in the next sections.

It is known that the Euler gamma-function I' (a) has properties [7, pp. 17-19,

(2), (10), (15)]

[ (a+m)=T(a)(a),,: F(a—i—%):%, F(%):\/E 4)

Here (a),, is a Pochhammer symbol, for which an equality
(a)ern = (a)m (CL + m)n (5)

is true [7, p.67, (5)].
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A function

F(a,b;c;x) = F

a,b; > (@), (0)y m
x| = — Ry e£0,—-1,-2,--- ;x| < 1
! ] 5 . o

— (¢),, m!

is known as the Gauss hypergeometric function and an equality

Fe)F(c—a—0»)
Fe—a)T (c=0)

F(a,b;c;1) = [c#0,—1,---; Re(c—a—10)>0] (6)

holds [7, c.73, (14)]. Moreover, the following autotransformer formula [7, p.76,
(22)]

F(a’b;C;x):(lx)bF<ca,b;c;—xl> (7)
x —
is valid.
The Lauricella hypergeometric function in n variables has a form [23]
by, - by
F[gn)(a’b]f"’bn;cla"'7cn;xly"',xn)EF£1n> a, oy, s Un I1,~~~’xn‘|
Cl, " 5 Cn;s
S (a)m1+'~+mn (bl )m] e (bn)mn anl xZL”n,
= Z —_— e . —7 (8)
my, My =0 (c])ml e (Cn)mn my! mp !

ek #0,—1,-2,- - s k=1,n; |1 + - + |za| < 1].

For a given multiple hypergeometric function, it is useful to fund a decom-
position formula which would express the multivariable hypergeometric function
in terms of products of several simpler hypergeometric functions involving fewer
variables. Burchnall and Chaundy [5, 6] systematically presented a number of ex-
pansion and decomposition formulas for some double hypergeometric functions in
series of simpler hypergeometric functions. For example, the Appell function

oo a by by). ™ "
Rrlabbsoaiay) = Y DneOnh 0
m n 2

m,n=0

[017027&07717727"' 5 |.’L’|+|y| < ]]

has the expansion [5]
F> (a,by,by;cr,e52,y)

= (@), (b1); (02); 4
=ZMI@1F(&+@}M+i;61+i;x)F(a+i,bz+i;cz+i;y)-
— il (c1); (c2);
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The Burchnall-Chaundy method, which is limited to functions of two variables,
is based on the following mutually inverse symbolic operators [5]

r(h)r(51+52+h) r(5]+h)r(52+h)

V(h) = 7Ah: ) 9
W= rnrmen W roreranrn @
here § 46—y 2
where d; = x5 an g—yay.

In order to generalize the operators V (h) and A (h), defined in (9), A. Hasanov
and H. M. Srivastava [17, 18] introduced the operators
o (h) = F(R)T (61 +---+06,+h)
21322, 1Zn, _r(5]+h)r(52+—|—5n+h)7

5 iy CO DT (a6, 4 1)
21322, 520 - r(Rré+--+o,+h) ’

(10)

an

where 0, = zkai , with the help of which they managed to find decomposition
z

formulas for a whole class of hypergeometric functions in several variables. For
example, the hypergeometric Lauricella function FXL), defined by formula (8) has
the decomposition formula [17]

Fﬁxn) (a,by, - buict,  Cai 21, 5 2n)
_ - (a')m2+"'+mn (bl)m2+"'+mn (b2)m2 o (b")mn mo+-tmp _my Mn
= Z : : 2 PRI
ma,-++ ;mp=0 e M (Cl)m2+"'+mn (Cz)m2 o <c”)mn
XF(a+my+ - dmp,bi+myt -+ mpici +my+ - +mps21)
XF(" 1>(a+m2+---—|—mn,b2—|—m2,~~~ , O + my;
Ca+my, e Cp My 22,00, 2n),n € N\{1}. (12)

However, due to the recurrence of formula (12), additional difficulties may arise
in the applications of this expansion. Further study of the properties of operators
(10) and (11) showed that formula (12) can be reduced to a more convenient form.

Lemma 2.1. [8] The following decomposition formula holds true at n. € N\{1}

Fl(qn)(a'vblabza"'~7bn;017027""7cn;Z17"'7Z’n)
o n

-y ! H LJB() B (g 1 A(k,m),
mi,j:O k=1 Ck B kn)

(2<i<j<n)
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b + B(k,n);cx + B(k,n); zx)], (13)
where
k+1 n
n)=> > mij B me Z Misrio (14)
i=2 j=i i=k+1

The formula (13) is proved by the method mathematical induction [8].
n
It should be noted here that the sum Y B(k,n) has the parity property, which

k=1
plays an important role in the calculation of the some values of hypergeometric
functions. In fact, by virtue of equality

n k
DD mik

k=2 i=2 k=1 i=k+1

I
3
e
=

we obtain

ZB (k,n —ZZZmzk—ZZ Z M1 (15)

k=2 i=2 k=1 i=k+1

In the present paper, R™" denotes 1/2" part of the Euclidean space R":
REF = {(z1, &) 21 >0, -+, 2, >0, 1 <n<m, m>2}.

All the fundamental solutions of equation (3) in the domain R were found in
[8], and we will use one of these solutions in the study of the problem:

n

an (x:€) = ] ] [ (i) 2]
i=1
xr 20 P (G, 1=y, 1= a2 =200, ,2 = 2ap:0),  (16)

where

Xi=(x1, ,2m), &= (&1, &m) 0= (01, ,0n);

0<20{1, ,2an<],
2
G = T - = —an (17)
oo T (an) o T =)
n:22an m n J 18
7 /2 Hr(zfzaj)’ (18)
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m m ,
Z 5’ Tk—(xk+£k) + Z (IZ‘—&) o'k_]_T_];.

,
i=1 i=1,izk

It is easy to verify that the fundamental solution g, (x; ) has the property

an (X; f)‘xkzo = 0.

3 Formulation of the problem and the uniqueness of the solution

Let Q C R be a finite simple-connected domain bounded by planes z; = 0,

-,y = 0 and by smooth m—dimensional surface S. The intersection of this
surface with plane x;, = 0 is denoted by xj. Designate as the domain Sg, a
hyperplane Ox| -+ Tp_1Xgy1 -+ T, bounded by xx = 0 (0 < z; < a;,—bs <
Ts < cs, L =1,n,l # k;n < s < m)andby a curve . Here a;, bs and ¢, are
positive constants. We introduce the notation:

. (n—1)+ —1
T = (T1, T, Thg 1y Ty ) €S CRZ 7T CR™TL

Dirichlet problem. To find a function u (x) € C (Q) N C*(Q), satisfying
equation (3) in Q and conditions

uly, o= (Tx), Tk € Sk, (19)

ulg=¢(x), xe€8, (20)

where 75 (%)) and ¢ (x) are given continuous functions fulfilling the following
matching conditions:

T (Oa 705In+17"' ,Im) =Tj (Oa 705In+17"' axm)ai7éjaiaj: I,n

Tk (Tr)|y, = ¢ (g, @21
One can readily check the validity of the following relation

2} a2 [wH () = wH (u)|

- Z e [ 2020 (yap,, — wuxl)} , n<m.

Let Q. be a sub—domaln of Q at a distance ¢ > 0 from its boundary 0Q =
n
UJ S; U S and

i=1

= Zcos (n,2;) - %,
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n is outer normal to 0Q.
Integrate both sides of above given equality on the domain Q. and use the clas-
sical formula of Gauss-Ostrogadsky:

/ 220 g2om [uH(gm”) (w) — wH™™) (u)} dzy - - da,

m

= /acz x%a‘ xfla"z (uwg; — wug,) cos (n, z;) dv. (22)
i=1
Using the equality
= " ou
2 20, _ 2 20,
ot i $ (8] £ ()
1 i=1
we obtain

Q.

ou
2 n
+/5x]“1 gl E (89&1) dry---drp,

i=1
g;i) dry - dxy,

2041
---x
n
/QEZ ] dz; <

Applying again the formula of Gauss-Ostrogradsky to this equality and letting

e — 0, we get
m ou 2
[t () e

i=1

2a 2a-1, 20541 22
—Z/ r.. “Tp_ .’L’k+]+ . "Tkudek

- / a2y g—dS (23)
5
where
B ou
v (Tg) == (xzaka—:rk> .
=0

To prove the uniqueness of the solution, as usual, we suppose that the problem
has two v, w solutions. Denoting © = v — w we have that satisfies homogeneous



88 T. G. Ergashev

Dirichlet problem (7, = 0, ¢ = 0). Further we have to prove that the homo-
geneous problem has only trivial solution. In this case from (23) one can easily

get
" ou 2
/ x%al-~-x72f"2 (81‘1) dzy - -dz, = 0.

i=1

Hence, it follows that u;, = - -- = u,,, = 0, which implies that u is a constant
function. Considering homogeneous conditions (19) and (20), we conclude that
u(x) =0in Q.

4 The existence of the solution

We prove the existence of the solution in a special case of the domain Q in order
to get the solution in an explicit form. Assume R = a; = by = ¢, and let

Q={x:a{+ - +ah <R’ 21>0,+ 2, >0,
—R<zpy1 <R,--,—R<x, <R}.

We find a solution of considered problem using method Green’s functions [28].
Therefore, first we give a definition of Green’s function for the formulated prob-
lem.

Definition 4.1. We call the function G (x; &) as Green’s function of the Dirichlet
problem, if it satisfies the following conditions:

(i) this function is a regular solution of equation (3) in the domain Q, expect at
the point &, which is any fixed point of Q;

(i) it satisfies boundary conditions
G(x:8)lp=0 =0, G(x:8)]g =0
(iii) it can be represented as
G (x:8) = an (x;:§) + 45, (%:€), (24)
where ¢, (x; ) is the fundamental solution found earlier (see formula (16))

(iv) function
20,
* a -
0, (x;6) = — (ﬁo) 4n (Xéf)

is a regular solution of equation (3) in the domain Q. Here

2
£:= (&, - 7gm)7gi:%gi, R=&4... 4,
0
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Excise a small ball with its center at £ and with radius p > 0 from the domain
Q. Designate the sphere of the excised ball as C), and by Q,, denote the remaining
part of Q.

Applying formula (22), we obtain

xR - 2 ac,
c,

on on
= / Gy (w1, 2p—1,0, T4, -+, 2m3 &) Tk (T) dSk
k=1 5k
+/ X(M)M()@(S)d& (25)
S 8n
where
x(20) .= gler .. g2an, 55,(30') = g3 ---xiiﬁ‘lxiiﬁ“ cooglan,

* ~(2a 8G X,
Gk (I]a"' axk—l7oaxk+l7"' ,xm,f) :Ig ) <Iiak#>

’
CE)C=0

(I]a e ’xk—hoaxk—O—h e 7-Tm) S Sk
First, we consider an integral

a), () 26 (x:€)
/Co x(9y (x) Tde.

Taking (24) into account we rewrite it as follows

/ x(za)ua_Gde
C 81’1
P

Iqn (x; 9q;, (x;

= / x(200,, Zn X:8) (%) ac, +/ x(20)q, I Xo5) (x:¢) dC, =1, + L.
c, on C on

Using the formula of differentiation

0
8_ZF1(4n) (a’vbla"' ,bn;Cl,"' yCns 2100 7Z'ﬂ)
J

P

bi
:%Fﬁ‘)(a—i—l,b],~~,bj,],bj—kl, (26)
J

bjvis o ybuscr, - cj—1, ¢+ L cjpr, - ey 21,0, 2n)
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and the following adjacent relation

ZC_]ZjF,Eln)(a+]’bl""7bj_1’bj+]7bj+l7.”’bn;
j=16j
c]’...7cj71’cj—|—1’6j+1’...7cn;2’]’...72’n)
(27)
:F,gn)(a‘i‘l;bl;"'7bn;cl7...’cn;zl7...’zn)

(n) . .
_FA (aabla"' ,bn,Cl,"' yCns Ryt 0 azn)a

we calculate m

ox;
using the formula of differentiation (26), we get '

gy (x, 5)
8l‘k

i=1

Below we get detailed evaluations for , when 1 < ¢ < n. Indeed,

(] . ZOZk) 'y'n,xk 20%61 20

X ﬂ [(xifi)]fzai} Tﬁzd"Ff(;n)

O_én,l—Oéh"',l—Oén; ‘|
g
i=1,i#k

2 —=2aq,- 2 —2ap;

n

Zaén'Yn TE — gk H { ngz 1 Zal} 72an72F1(4")

=1

=200 Ynék H {(xifi)]izal} p=26n=2

=1

@nvliala'” 7170577,9
g
2—2aq, -+ ,2—2ap;

XF/&TL) O_én+1,1—0é]7"',1—Oék_1,2—0ék,1—Oék+1,"'1—04n; O']

2—-2ap,- - ,2—=2ak-1,3 — 20,2 — 2041, - 2 — 200,

—2anyn (2 — &) ﬁ [(Iz‘&‘)l_zal} ‘2“"‘22 - 2a

i=1

C_\{n+],17041,“‘,17041;_1,27041',170@.‘.1,"'1*(1”; ‘|
g

(n)
X F
A 2 2a, 2 = 2041,3 — 20,2 — 20041, -+ 2 — 200,
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Considering adjacent relation (27) we obtain

qn (7, §) 2ap 12
e G DN
: 1—2a; | . —2a, ¢(n) a’ﬂal — Qg 7] — Qn;
X H [(xlfz) :|7’ FA 29 i 29 . g
i=1,i#k ot ’ Cn>
n
—2a 7] {(xifi)]fza’} r2an
i=1
) a,+ 1,1 —ap,-- 1 —ap_1,2 —ag, | —agyr,--- 1 —ap; ”
Al 2 2a, 0,2 = 206-1,3 — 20,2 — 2041, - - 2 — 200,

230 (6 — ) [ [(ig)' 720 7202
i=1

< F{) (29)

O_57L+17]70417”' 717an3
ag|.
2 —=2aq,-++,2 —2ap;

g (%)

,whenn+1<1<m:
81‘¢

Similarly we calculate

Iqn (I,f)

D = 20,V fk: — Tk };[1[ zfz 1 2a1:|

Xr—zdn—ngn) (30)

anp+ 1,1 —ap,---, 1 —ay;
ag|.

2 —2aq,- - ,2 —2ap;
Taking (28), (29) and (30) into account we calculate

aqna(i 4) *Ozn%l_[ [(xifi)]fzai} 2

i=1

X Flgn)

C_\{n+],170(1,“‘,1704n; 0 2
o —[lnr]
2 —2aq, .2 —2ap; n

—2an7n [ [(ffz‘fz‘)l_zai} 722 cos (n; ;)
i=1

an+ 1L 1—an =i, 2 =, 1 — gy, 1 —aps

n
(n)
X lF
izzlg Al 22200, ,2 = 204-1,3 — 204,2 — 20441, -+ 2 — 200
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n

+7] | [(ffz‘iz‘)l_zai} pm 20

i=1
dTml_al"" 71_

Qs i 1 — 2 cos ( )
ol - n;x;).
2—2ap,-+-,2 —2ap; '

T
i=1 g

X FXL)

Now consider the integral

/ X(2o¢)uwd0p = I+ 12 + 113,
c, on

where

n n
Ill = *O_Zn'YnH {gzl 72%} / w - H [1‘1} 7,726;”
i=1 Cp

i=1

fo(‘")

O, ]717 7"'717 ns 0
an + a “ o —[lnrz]de,
2 —2aq, - ,2 —2ay; On

n n n
Iy = =267 ] | [511_20”} / we [Tl r 20723 & - cos (n; )
i=1 Cp i=1

i=1
5 1.1 — ol — 1.2 — L — g, 1 — s
XF1(4”) an + 1, o, ) Qj—1, Qs Qt1, ar'z de’
2720&1,“' ,272(11‘_1,3726\{7;,272041'_._1,"-272(1”,
n n
s =m]] [51-1_20”}/ we [ i P2
i=1 Cr =l
Uy 1 —aq, - 1 — ay; "1 =20y
x| O B " L cos (n;2;)dC,.
Al 2220, ,2 = 20m; 2 i (s 2:)dC

i=1

We use the following generalization spherical system of coordinates:
x1 = &1 + pcos v,

zy =& + psing) cos g2,

x3 = & + psinp sin @ cos 3,

Tm—1 = &n—1+ psineysing, - - - sin Y2 COS Y1,

T = Em + pSin@) sings - - - SN @2 SIN Py 1,
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p>20,0< ¢ <7, -, 0< 2 <7, 0< @y <27 .
Then we have

n

27
Iy = 25[”%1—[ [£;—2ai:| p2a|+m+2an—2n/ A1
i=1 0

™ ™
/ Sin @ —2dPm—2 - - /ﬂ v F,E;n) (5) sin™ 2 p1depy,
0 0

where

= u (&1 + peospr, & + psing) cos o, &3 + psin gy sinpacos s, -,
Em—1 + psinpy singy - - - SiN Py, —2 COS Py 1,

Em + psinp singy -+ - sin @y, sin @, 1) ,

= (&1 + pcospr) (& + psinp; cos va) (§3 + psin g sin gy cos p3) - - -
“ (§m—1 + psin g singy - - sin gy, 2 €08 Y1)
X (&m + psin g sing; - - - sin @y, 2 sing, 1) ,

F @) = F (@ + 1,1 —an, -, 1 —ans2 = 2an, -+ ,2 — 2003 6)
m T%

5::(01p7"'a0np) Tk—(xk+§k + Z fz ;Ukpzlf_zp~
i=1,i#k P

First we evaluate FIE‘TL) (). For this aim we use decomposition formula (13) and
then auto-transformation formula (7):

ap—1—-B(k,n)
i an nn)H l_ak B(k,n) (@) *
2
mi ;=0 2 Zak B(k,n) 1%
(2<i<j<n)

2 Bkn)] 5
% ( _%> H[F(l—zak—O_én+B(k,”)_A<kvn)7
k=1

1 — ay + B(k,n);2 — 2ay + B(k,n); Uakp 1)],
kp —

where A(k,n) and B(k,n) are an expressions defined in (14).
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After the elementary evaluations we find

n

1| L
k=1
where
N i (dn ﬁ l—Ozk ) (,02 ]>B(k,n)
‘ my, ;=0 k=1 2 2C¥k)( " Tip
(2<i<j<n)

< [T [F (1 =204 — an + B(k,n) — Ak, n),
k=1

I —ay + B(k,n);2 — 2ap + B(k,n); 1 — —-)].
T

It is easy to see that when p — 0 the function X becomes an expression that
does not depend on x and £. Indeed, taking into account the equality (15), we have

limR o~ (On [ (L= w)s - (1-2
lmN = >~ “U11 G20 H —2ay,
mi,j:O k=1 k=1

(2<i<j<n)

—an + B(k,n) — A(k,n),1 — ay + B(k,n);2 —2ay + B(k,n);1)].  (32)

Applying now the summation formula (6) to each hypergeometric function
F (a,b;c; 1) in the sum (32), we get

1 = T(ap+1+A4
limh= ———— 3 (G + 1+ A(n,n))
p—0 (e, +1) g0 mg;!
(2<i<j<n)

XH[ (I —oag + B(k,n ))r(2—2ak)r(dn+ak+A(k,n)—B(k,n))]
M (@ + 14+ A(k,n) M2 (1 — o) ’

Taking into account the identity

i (Gim ﬁ (@n + k) Ak n)— Bk (1 — %) B(k.n)
m; ;=0 k=1 (dn + l)B(k,n)
(ZSié]an)
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n—1 (5
[T (an+ o)
k=1

[m22,0<n§m;0<2a;€<17 kzl,—n]

we obtain

Fr2-2
limN = - [ (m/ II %), (34)

p—0 C_k 1 — Ozk

z:l

where A(k,n), B(k,n) and &, are expressions defined in (14) and (17).

Using the properties (4) of gamma-function I (2), property (5) of the Pochham-
mer symbol and summation formula (6) for hypergeometric function F' (a, b; ¢; z),
the formula (33) is proved by the method mathematical induction.

Now we consider an integral

2T T T T
Ly = / dpm—1 / Sin Qpn—2d9m 2 / sin @ 3dpm—3 - - / sin™ "2 p1dpy.
0 0 0 0

with elementary transformations it is not difficult to establish that

2 rm 2m+1 Tm

Lom =~ Lot = 55—,
T = )r TT m — 1N

m=1,2,3--- (3%

If we take into account (31), (34), (35) and (18), then we will have

limI” = u(f)
p—0

By similar evaluations one can get that

liqu = hm[lg = lim12 =0.
p—0 p—0 p—0

If we consider an integral

Ou (x)
(20) < P Sl
/CX G (x;€) n ac,,

P

using above given algorithm for evaluations (in this case calculations will be more
simple), we can prove that

. Ou (x)
(2a) . _
Fl)ll’% . x“YG (x;6) o ac, = 0.
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Now from (25) we can write the solution of the Dirichlet problem as follows:

Z/ Gk Ty 7xk7]707xk+]7'” 7xm;§)7—k (jk)dsk

oG
+ / (209G (x5 5)cp(x) ds. (36)
S 8n
The particular values of Green’s function are given by
GZ(xlv"'7xk7]707x/€+17"'7xm;£)
n n
- —2ak)%H[ - 2‘“} II [
1=1 i=1,i#k
F(TL*]) @'ﬂvliala'”7170%7171704/%‘*17”'717&”;
A g0
2—2a],---,2—2ak_1,2—2ak+1,~~~,2—2an;
X i
2 S 2
fk + Z (& — ) ]
i=1,i#k
FIE"rL—l) C_En,]*(ll,"',]70{]4;7],]*0{]4;+],"',1 Qi 5’0
2720‘17"' 7272ak717272ak+17"' 7272an3
m s 2 m m dn ’
3 (af%&) +ﬁ > 252 (m —2)a?
i=1,i#k i=1,i#k j=1,ji
where
. 0 0 0 0y = ._ (=0 -0 =0 _0
0'0: (0-1’...70k71’0k+17...’0n)700': (0-17...’0-]€7]70-k+]’...7Un)’
2 4
5(5) __a zs€s

m

R} & \? &
03 (a-=8) 4k > Y g -(m-2a

i=1,i# i=1,i#k j=1,j#i
4
02:— mxsfs ,s=1,n, s #k.
g+ 3 (G-m)
i=1,itk

Constant ,, has the form (18).
Hence, the main result of the paper is formulated as the following theorem:

Theorem 4.2. If 71, (1) € C?(S).) and ¢ (x) € C? (S) are given functions fulfill-
ing the matching conditions (21), then the Dirichlet problem has unique solution
represented by formula (36).
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