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PARTICULAR SOLUTIONS OF MULTIDIMENSIONAL GENERALIZED
EULER-POISSON-DARBOUX EQUATIONS OF ELLIPTIC-HYPERBOLIC TYPE

The primary outcome of this study is the construction of partial solutions for a class of
multidimensional partial differential equations with multiple singular coefficients of the second
order. We consider the generalized multidimensional second-order Euler-Poisson-Darboux
equation. Employing a well-known method, we reduce the generalized Euler-Poisson-Darboux
equation to a second-order partial differential equation of the hypergeometric type. The solutions
to this second order hypergeometric equation comprise 2" functions that contain the first
Lauricella hypergeometric function. The Lauricella function, also known as an n-dimensional
series, incorporates three distinct parameters - the Pohhammer polynomials. To study the
properties of these particular solutions, we require a decomposition formula expressing the first
Lauricell function as the product of simpler hypergeometric functions with fewer variables.
Through this study of particular solutions and the determination of singularity order at the
origin, we establish the uniqueness of these solutions. Thus, having proved the peculiarity of
particular solutions at the origin, it can be argued that the constructed particular solutions are
fundamental solutions of the generalized multidimensional second-order Euler-Poisson-Darboux
equation.

Key words: multidimensional generalized Euler-Poisson-Darboux equation, particular solutions,
Lauricella’s hypergeometric function, expansion formula, order of the singularity.
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DU TUKANBIK-Tunepooaanbik, Tunreri ditnep-Ilyaccon-dapby kemesmniemMal >KajanblIaHFAH
TeHaeyJepaiH Aepbec irenrimaepi

OcChbI XKYMBICTBIH, HEM3r HOTHKeC] eKiHI perTi GipHere CHHTYISIPJIBIK, Ko3dduimenTrepi 6ap Ko
affHBIMAJIBI JepOec TYBIHALLIB AuddepeHITHaIIbIK, TeHIeyIep KIachl YIMH Jepbec mernriMaepii
Kypy Oosibill Tabbuiaiel. Ditiep-Ilyaccon-/lapOyablH eKiHI perTi KaJlblIaHFaH KOl eJIIeM-
Ji TeHJieyl KapacThIpbLIaJibl. besriyii omic kemerimen itiep-Ilyaccon-/lapby KajmbLianran
TeHJeyl TUIEePreOMeTPUsIBIK THUIITErl eKiHm perTi jepbec TYBIHIBLIBI TuddepeHnaIbIK,
TeHzAeyre okeseni. EKIHIN peTTi runepreoMeTpusiibIK TEHJAEY/iH IermiMaepi Kypambiama Jla-
yPpUIe/IAHBIH, AJIFAIITKEI THIIEPTeOMETPUSIBIK, (PyHKIISICH 6ap 2" HyHKIMAIap OOJIBIT TaOBIIATHI.
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Jlaypudestanbiy, DYHKITUICHI eI aTaJIaThiH (DYHKIA OYJI VI TYPJIi apaMeTp/eH TYPaTbIH, sf-
uu [Toxrammep KemnmMyIesiepineH Kypbuiran n-ejmeMmal karap. Jlepbec mernrimaepiis, KacueTrepin
3eprrey yimiH Jlaypuaesianbie 6ipiHim QYHKIUMSCHH a3 afHBIMAJIBLIAPEL Oap OipHerre Kaparmaii-
BIM THIIEPTeOMEeTPHUSIIBIK, (DYHKITUSIAPIbIH, KOOSHTIHIICI TYPiHAe KeAaTipeTin bIabpay hOopMyJIacs
KaxkeT. Jlepbec rmermimMaep/iid, KacueTTepi 3epTTeseIi, OChLIaMITa KOOPIUHATTAPABIH OACHIHIArbI
€PEeKINEeIKTIH peTi aHbIKTa a8 ibl. KoopanHaTTapabiH OachlHIa JIepOec MIeTiMIep/IiH epeKIne irin
JIoJIelIieil OTBIPBII, KyphLIFaH jepbec memimvaep Ditnep-Ilyaccon-/lapOy by, KaJblIaHFaH €KiH-
Il peTTi KOl eJIeMIl TeHAeyiHiH ipresi memnriMaepi 606 TabbLIaabl Jel aiiTyFa 00JIaIbl.
Tyiiiu cesaep: Ditnep-Ilyaccon-TapOyabiH KeneameM Il KaJNbLIIAHFAH TEHIEY1, ePeKIIe MeTmiM-
nep, Jlaypuaesia runepreoMeTpusiiiblK, DYHKIUACHL, XKiKTey (DOPMYIachl, €PEKINeiK PeTi.
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YacTHbIe pelleHnsi MHOTOMEPHBIX OO0OOIIEHHbIX YpPaBHEHUMA
itnepa-Ilyaccona-/lapOy 3//IMITUKO-TAUNIEPOOINYIECKOTO TUMA

OCHOBHBIM PE3yJILTATOM HACTOSINEH PabOThI SIBJISIETCsT TIOCTPOEHUE YACTHBIX PEIIeHUi JIIsT KIIac-
Cca MHOIOMEDHBIX YpaBHEHUN B YaCTHBIX I[IPOU3BOJHBIX C HECKOJBKUMHU CHHIYJIAPHBIMH KO3(-
durmenTaMu BTOPOro nopsijika. PaccmarpuBaercst 0600IIEeHHOE MHOIMOMEPHOE ypaBHEHHe BTOPO-
ro mopsaka Jitepa-Ilyaccona-/lapby. C moMoIp0 U3BECTHOIO MeTOma ODOOIEHHOE ypaBHEHUE
Qiutepa-Ilyaccona-/lapby npusogurcs K quddepeHnnaibHOMy YPABHEHUIO B YACTHBIX TPOU3BO/I-
HBIX BTOPOT'O MOPsIJIKA TUIIEPreOMETPUIECKOrO THUIIA. PeIeHnsMu MrUIepreoMeTpuIecKoro ypaBHe-
HUsl BTOPOI'O IOPsIKA SIBJISIIOTCsT 2" (QyHKIU, KOTOpbIE CojlepKaT B cebe MePBYI0 TMIIEPreOMeT-
pudeckyio dyukimio Jlaypuuesia. Tak naspiBaemast GyHkims Jlaypudesia npegcraBiser coboit
N-MEPHBI Psiji, COJEPKAIIMII TPU Pa3HbIX mapamerpa - MHOrodsiennl [loxrammepa. st nccie-
JIOBaHUS CBOMCTB YACTHBIX PeNreHnit HeoOxommma (hopMyIIa Pa3JIoKeHNsI, KOTOpas BhIpaykaJia Obl
epByio MyHKIWO Jlayprdaesia B TEPMUHAX TPOU3BEIEHIS HECKOJIBKUX 00JIee IIPOCTHIX TUIEPTe0-
MeTprudeckux (YHKIHU, COJEpKAIINX MEHbIee KOJUIECTBO IepeMeHHbIX. VI3ydaiorcs cBOWCTBa
YACTHBIX PEeNIeHUil, TaKuM 00pa30M OIPEeJEe/IsieTCs TOPSJ0K OCODEHHOCTH B HAYaJie KOOPIMHAT.
JokazaB 0COOEHHOCTH YAaCTHBIX PEIEeHUil B HaYaje KOOPIMHAT, MOXKHO YTBEDPXKIATH O TOM, UTO
ITIOCTPOEHHBIE YACTHBIE PEIIeHUs SBISIOTCS (DyHIAMEHTAJIbHBIMIA PENeHusiMu 000DIIEHHOTO MHO-
TOMEPHOI0 YpaBHEHHUsI BTOPOro nopsijika Jitstepa-Ilyaccona-lap0y.

KiroueBsbie csioBa: MmHOrOMepHOe 06001TIeHHOE ypaBHenue Ditnepa-Ilyaccona-lapby, qacrabre pe-
IIIeHNs, TUIIepreoMeTpudeckas pyHKIwms Jlaypudesia, (popMysia pasjioxKeHus, IOPsI0K 0COOEHHO-
CTH.

1 Introduction

It is known that particular solutions have an essential role in studying partial differential
equations. In case of the singular elliptic equations, the role of particular solutions is played
by fundamental solutions. Formulation and solving of many local and non-local boundary
value problems are based on these solutions. The explicit form of particular solutions gives a
possibility to study the considered equation in detail. For example, in the works of Barros-
Neto and Gelfand [1-3] fundamental solutions for Tricomi operator in the plane were explicitly
calculated.
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Particular solutions of generalized Euler-Poisson-Darboux equation

2c 2 27y
um—f—uyy—l—?ux—f-?uy:utt—}-TUt, x>0,y>0,t>0

were found in [4]|, where «, 8 and ~ are constants (0 < 2«, 23, 2y < 1).
It is well known [5] that all linearly-independent fundamental solutions of the singular
elliptic equation

0% =205 Ou
— + L =0,m>2,n<m 1
P ox? jzl (1)
in the first hyperoctant x;y > 0,...,2, > 0 are expressed explicitly by a hypergeometric
function Ffln) in n variables introduced by Lauricella [6]. Fundamental solutions of the
equation (1) in its various special cases were constructed by many authors [7-10] and
applied to the solution of boundary value problems for the equation (1) up to dimension
m < 4 [11-13]. Further applications of fundamental solutions of the equation (1) can be

found in the works [14-16].
In this paper, we construct a particular solutions of multidimensional generalized Euler-

Poisson-Darboux equation

0%u F 2a; Ou "L 0% "\ 2q; Ou -
DE AP D TP B vl Dt il @)
j=1 "3 =1 I T =kl T =k
in the n-dimensional cone

Q={(z1,.,m) 10+ .. +ap >ap, +..+a,, k=1n—1},

where a; are constants (0 < 2a; < 1, j = 1,n). It turns out that particular solutions of
the equation (2) are also expressed in terms of the Lauricella function Fﬁ,n) with variables,
however, which differ from the variables of the functions involved in the fundamental solutions
of the singular elliptic equation (1).

In investigation of the particular solutions for the singular partial differential equations,
we need expansions for hypergeometric functions of several variables in terms of simpler
hypergeometric functions of (for example) the Gauss and Appell types.

The familiar operator method of Burcnall and Chaundy [17,18] has been used by them
rather extensively for finding decomposition formulas for hypergeometric functions of two
variables in terms of the classical Gauss hypergeometric function of one variable.

Following the works [17, 18], Hasanov and Srivastava [19, 20| introduced operators
generalizing the Burcnall-Chaundy operators and found expansion formulas for many
triple hypergeometric functions, and they proved recurrent formulas when the dimension
of hypergeometric function exceeds three. However, due to the recurrence, additional
difficulties may arise in the applications of those decomposition formulas. For two Lauricella
hypergeometric functions in n variables are proved new expansion formulas which are free
from the recurrence [21]. The most recent properties of Lauricella’s hypergeometric function
F7% can be found in [22].
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The plan of this paper is as follows. In Section 2 we briefly give some preliminary
information, which will be used later: definitions of Pochhammer symbol, Gaussian and
Lauricella hypergeometric functions; a system of PDE satisfied by Lauricella hypergeometric
function Ff(‘") and its linearly-independent solutions. In Section 3 the expansion formula for
the Lauricella function and consequences from this formula are given.

In Section 4 we describe the method of finding particular solutions for the considered
equation and in Section 5 we show what order of singularity the found solutions will have.

2 Preliminaries

Below we give definition of Pochhammer symbol and some formulas for Gauss hypergeometric
function, definition of Lauricella hypergeometric function Fjl”) and system of partial

differential equations which can be satisfied by the Lauricella function FXL).

First we define a Pochhammer symbol and Gaussian hypergeometric function.

A symbol (), denotes the general Pochhammer symbol or the shified factorial, since
(1), =0 e Nu{0}; N:={1,2,3,...}), which is defined (for x,v € C), in terms of the

familiar Gamma function, by

Ik+v) [1 (v =0;k € C\{0})
(K)y 1= ['(k) _{/{(I{—Fl)...(lﬁ—i—l—l) (v=1le N;ke (),

it being understood conventionally that (0), := 1 and assumed tacitly that the I'— quotient
exists.
A function

: > Q) k$k
F(a,b;c;x) = F [ Z;’b’ x} :;%H’ lz] <1 (3)

is known as the Gauss hypergeometric function and an equality

['(e)T'(c—a—1b)
['(c—a)l(c—1b)’

holds [23, p.73,(14)]. Moreover, the following Boltz formula [23, p.76,(22)]

F(a,b;c;1) = c#0,— - Re(c—a—>b)>0 (4)

r—1

Fla,b;c;x) = (1 — 2)°F (c —a,bc; L) (5)

is valid.
Lauricella hypergeometric function FIE‘”) in n € N (real or complex) variables is defined
as following (6]

. a,b; 00 n
R e = 7| 0P x| - S i erj|<1 Q

where
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X = (331, ...,I’n); ‘k’ = kl + ...+ kna kl 2 O, ,k’n 2 0.

In definition (6), as usual, the denominator parameters cy,...,c, are neither zero nor a negative
integer.
Lauricella function w (x) = Ff(,") (a, b; c; x) satisfies the system of equations [24, p. 117]

and, in turn, this system has 2" linearly independent solutions [24, p.118§]
1- {Flgn) |: a, blv "'7bn; X] :

C1y--+5 Cn;

1701F(n) |: a+1— Cl,b1 +1-— C1, bg, ...,bn; X:|

1 A 2 —c1,Coy.nn, Cp
Tl € e
x}fanjg") [ a+1—cp b, .iby_1,by+1—cy; x},
Cla"'7cn—172_cn;
4
lmer d—espa(n) | @+ 2—c1—ca,by +1—cp,ba +1—ca,b3,...,by;
xl x2 FA |: 2_6172_027037'-'7cn; x 7
m%—clxi—cnplgn) ai_Q —C _cnabl +_]- _.club%-“ubn—lubn—f— 1 — Cn; x|,
2 017027"'7Cn—1a2 Cn; ]
e 12 bi by + 1 — o by 41— car by by; |
l—cy l—cg(n) | @ — C2 — (3,01, 09 — (2,03 — C3,04, ..., Op;
2 s FA [6172_6272_637647"'7611; X_’
I T
>< FIE‘H) CL+2—Cn_1 _Cnabla'--abn—Qabn—l +1 _Cn—labn+1 — Cp; x|,
\ Cla"'vcn72>2_cnfl72_cn;
o i g atn—c— .. —cypbi+ 1 —cr, b+ 1 ey
1.{:1:1 ez Yy {2—01,...,2—%; x|.

3 Methods and materials. Expansions of Lauricella function FIE‘")

For a given multivariable function, it is useful to find a decomposition formula which would
express the multivariable hypergeometric function in terms of products of several simpler
hypergeometric functions involving fewer variables.

Burchnall and Chaundy [17, 18] systematically presented a number of expansion and
decomposition formulas for some double hypergeometric functions in series of simpler
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hypergeometric functions. For example, the Appell function

F2 [ a7bl7bQ> Z‘,y:| _ Z (&)ern( 1)m( 2>nZL'

Yy
1, Ca; (c1),, (c2),, ml n!’ o+ lyl <1

m,n=0

has the expansion [17]

. b b b . .
) { a, by, bo; x,y} :Z(G)T( 1)}( 2>”x’”yTF { a+r b +r; x} 7 [ a—+rby+r; y].

C1, C2; — rl(c1), (c2), ¢+ Co+ 15

Following the works [17,18| Hasanov and Srivastava found a decomposition formulas for all
four Lauricella functions of three variables [19] and proved a recurrence formulas at arbitrary
n € N\{1} [20]. However, due to the recurrence of Hasanov-Srivastava’s decomposition
formulas, additional difficulties may arise in the applications of this expansions. Further
study of the properties of the Lauricella function FA") showed that known decomposition
formula can be reduced to a more convenient (nonrecurrence) form.

With any natural numbers n € N \ {1} the following expansion formula holds true [22]:

n o (a)A(n n) n (bk)B(k n) B(k,mn) a+A(k n) by + B(k n)
Fi” (a, biex) = 7 =y F e |, (8)
|n§|::0 Mi! 1 (k) B(sm) cx + B(k,n);
where
‘mnl_zzmzj, m”>0,,2<z<]<n,
=2 j=i
Mgt = maglmagl -+ migl- - my,l, 2<i<j <n;
k+1 n k n
A(k,n) =3 “mij, Blkon) =Y migt > miia
i=2 j=i i—2 i—h

In case n = 1, the formula (8) is greatly simplified and coincides with the definition of
the single hypergeometric function (3).

Using expansion (8) and Boltz formula (5), it is easy to derive an analogue of the Boltz
formula for the Lauricella hypergeometric function in the form

" by e, —a—+ B(k,n)— A(k,n),bp + B(k,n); =k
XH(l—xk) F{Ck—i-B?;f,n(); ) (k,m), by + B( )xk_l}' 9)
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Let a,by,..., b, are real numbers with a # 0, —1, —2,... and a > |b|, where |b| :=
by + ...+ b,. Then n = 1,2, ..., the following summation formula holds true [21]

o n ) agemy oy Tla—b) 77 T(a)
> Waea 7 “ "t Ura-a 00

|my,, |=0 k=1 ( )A(k,n) k=1

It is easy to see that formula (10) is a natural generalization of the well-known summation
formula (4).

Let a, by, ¢x be real numbers, where ¢, # 0,—1, -2, ... and a > |b| > 0 and ¢, > b;. Then
for n = 1,2, ..., the following limit correlation is true

n 717,9
by () . ale) oz L a—lbl 0)] ™ I (c)
lg%{e Fy (a,b,c,l - sy 1 5 H (Do)
(11)

where 2, () are arbitrary functions, and 2;(0) # 0.
Limit correlation (11) directly follows from decomposition (9) and summation formula

(10).

4 Particular solutions
Consider equation (2) in Q. Let x := (x1,...,x,) be any point and xy := (zoq, ..., Ton) be any

fixed point of Q. We search for a solution of (2) as follows:

ug (2, 20) = P (rp)w (&), k=1,n, (12)

where w 1s unknown function and

n

P(r) =1 2 - 5 + Zaj; (13)
n . 1, if z Z 07
i = ngn(k: — i) (z; — wo;)?, sgn(z) = { —1, if 2 < 0; -
=1 | |
7"1% - rka
gk = (gk’hgk@v 757671) ’ gkj - Sgn(k j) 3 ’ (15>
k

ry; = sgn(k — j)(x; 4 xo;)* + ngn —i)(w; — 20)%, k,j =1,n.
=1
1#]
In what follows for brevity, we omit the index (letter) k in the notations wuy, 7%, &1, ...,
gkn-

Let us calculate the necessary derivatives of the desired solution

ou w@_P P = Ow 0&; _Th
or; 0w, & 0gox; T T
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851 851 a w . oP 851 62& Ow 82]3 . JE—
E E 2 P R -1
< Ox; O ; 08,06, +;< b, 00, | 022 ) 08 Yoz T TN
and substitute into equation (2):

n

“ 0
ZAm e + Z Z zlkzag 8& Z Cik:a_z + Dyw =0, (16)
i=1 '

1=1 l=i+1

where

m—Pngn —j (g&) : (17)

86@ 8&
By = QPngn (k — )axja_xj
7j=1

- ?P 20, OP
v S (24 - 2200
; 8:1:? x; O0x;

Now we consider A;. Since

Adx.x
&y = —sgn(k — j)—=-2

and
axj = _Sgn(k Z) r2 Jél] Sgn(k _‘7)#&7 (19)
where
_ L, i=y,
b = {o, i+
is the Kronecker delta, we have
0&; 16£E . 16 (x; — xj0) Tio Ax;—x -0)2
[ (5 J J Siils J J 2 2
<85L']> 7a4 2]61 + T4 gz I ( 0)
Substituting (20) into (17), we get
4le
A =——36(1-&). (21)

;12
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% .

Using the product of the derivatives = and =L in the form
L L

08 _ (LAlnn) ) 8)eq s

&%’j (9xj

T2 2

we have

Bilk:P( >+ lo)

rir?  ar? &bt (22)

Substituting the following derivatives

P R
8— = —2fsgn(k —j)PM

ox; rz
02%¢; Az —xj0) & 8(my — o)
8_:70? = —sgn(k — ])#@'jfi —sgn(k —j)—= + —* i &
and (19) into (18), we get
41[’10 4[E2‘0 ~ 41‘]‘0
Cip = —P ( (B + 1) f + 2041@ — & jz_;ajm> : (23)

Taking into account first derivative (14) of P and its second derivative

0P (z; wlq

a 2 - Zﬁsgn( )

2(6+1)

rd r2

it is not difficult to find the expression

Q5T jo xJO

Dy = 43P Z (24)

Now substituting (21)—(24) into equation (16), we obtain the following equation

n

> [fx -850 352 F 20— (34 1)6] o2

il’

a& ~ o “}

T ;T
_ZZ (xf )62&8586 Zgzaéz ]:CJ]O:O’

=1 [=i+1

which is equivalent to the system:

0w L
& (1_§j)3_§f_§j;§im Zé}a&

i#]
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ow
9E;
Thus, the multidimensional generalized Euler-Poisson-Darboux equation (2) equivalently
reduced to the system (25).

Comparing the system (25) with the system (7) and by virtue of (12), we obtain 2"
particular solutions of equation (2):

+ 205 — (B+a; + 1)&] 5 —jfw =0, j=T,n. (25)

98 () | B,y .y Qi
) . (ZEll’Ol)l_Qal (n) I 5 + 1-— 2&1, 1-— A1, g,y ...y Oy
aka (#20) =127 e T4 | 5~ 90, 20, .., 20, ik 1)
_ (a:2x02)1_2a2 w [ B+1=2a9,01,1 — g, s, ..., ap;
Uk;3<$,f50) _’YSW A 20{1,2_206272063,...,20[“; gk‘ ) (28)
k L
oy @amen ) T [ B L= 2001, 0, ey s, L — G, 0
Hhan (:E’ xO) — T2'8+274an_1 FA 2@1, sy 2&71—27 2 — 2an—17 2an7 gk ’
k
(29)
. (xnx()n)l—?an (n) 6 +1- QOZn, ag,...,0p_1, 1-— Qn;
it (T:00) = V= ggimia Fa7 | 90,20, 1,2 - 20, &, 60)
(x1x01)1—2a1 (.’13'21'02)1_2&2
uk,n+2 (.CL', IO) - ’7n+2 2B+4—4a1—das
Tk
m) | B+2—20q —2a9,1 —aq,1 — g, g, ..., Qp;
xFy {2—2041,2—2042,2@3...,2%; Skl (31)
(xn—lx()n—l)l_zan_l (xnxOn)l_Qan
Uk,(n2+n+2)/2 (T3 T0) = V(n24n+2)/2 DY p—— x
k
(n) ﬁ+2_204n71_2an7a17'“7an7271_Oénflal_an;
xFy [zal,...,zanz,z—zan1...,2—2% S| (32)
n 1—2a
) o szl (933'930;‘) ! m | B+n—201 —...—20,,1 —aq,...,1 —ay;
Uk,Qn ('T7 xo) - 72” T’zﬁ+2n_4al__4an A 2 o 2&1’ s 2 _ 2an; gk I
(33)

where (3, r and & are defined in (13), (14) and (15), respectively; ~; (z =1, 2") are constants
to be selected in a special way based on the applied problem under consideration.
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5 Some properties of particular solutions

It can be directly shown that the particular solutions (26) — (33) satisfy the equation (2) with
respect to the variables (x1,...,x,) and (zgi, ..., To,), however, these functions with respect
to variables (x1, ..., x,) do not satisfy the adjoint equation

2005 B " 9%u " Hu 2051
() y S > () a0
j=k+1

T
j=k+1 J J

In this connection, according to Sabitov’s proposal (25|, we multiply the functions (26)
~ (33) by 22 = 3™ g2 since the product 22wy ; (z;x0) is a solution of equation
(34) whenever wy; (r; %) is a solution of the original equation (2). Thus, if u; (x; x¢) are

functions defined in (26) — (33), then we obtain 2" particular solutions

qrj (7530) = 2y, (z520), §=T1,27, (35)

which are satisfy the equation (2) and adjoint equation (34) with respect to the variables
(o1, ..., Ton) and (xq, ..., z,), respectively.
Theorem 1. If 0 < 2a; < 1 (j = 1,n), then particular solutions (26) — (33) have a

singularity of the order —— at r — 0.

Proof. We will consider the first particular solution, the singularity of the remaining
solutions is proved in a similar way. By virtue of (26) and (35), we have

o n Ay ey Oty
Qk,l (%,xO) = 711'(2 ) 218F ) |: gal,l...,QOén; é-k:| '

Taking into account the expression (13) for [, one can rewrite particular solution
gk (75 0) in the form

1
Q1 (23 20) = =5k (25 20)
where
2
Gra (T320) =7 —w( Dy [ By, e dr10; drpror  4Tpr1Tokt1 42,0
k,1 yL0) — /1 A . PREER y 3oty
r%a 2@1, ceey 20(,“ 7’2 ri 7“]% 7’2

(36)

Now we show that gy 1 (z;
replacement z; — xo; = €t; (j = 1_) where t := (¢, ... t ») are new variables and € > 0, then

(2a) ~—2c¢ .
- Ve n S QU ey Qi 21(e Zn(e
Qk,1($§$—€t)=71— i){ﬁ ! 1-— 1() 1 L}

2001, ..., 200; g2 7Y g2
where

T?e? +sgn(k — j) - 4z (v — et;)
Z](€>: k T2 J J J ,
k
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k n
L= 6= tj=In
j=1

j=k+1

Using the limit correlation (11), we have

< Q.

['(B—a) ﬁ I' (2¢)

limg ;T —et) =
iy (53270 =10y L Ty

j=1

Thus the function §x 1 (z; xo) is bounded, hence the function gy ; (x; zo) has the singularity

at r — 0. Q.E.D.

of the order
rn—2

6 Conclusion

This study focused on constructing particular solutions for the generalized multidimensional
Euler-Poisson-Darboux equation. The method utilized for constructing particular solutions
was derived from the renowned monograph by Appel and Campet de Ferrier. Each particular
solution contains the first hypergeometric Lauricella function. Furthermore, the singularity
of the obtained particular solutions at the origin was proved.
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