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O PROBLEMA MINTA PRIVITOARE LA O RCUATIE POLIVERRANTA
VLU MANGERON

Rezumat

Dupa aparitia acum 40 de ani o primelor neviei ale lui . Man -
geron [1]. mai multi eercetilori si-nu consacral studiile lov difevitelor
probleme de contur si Ia limita privitoare b ecuatii polivibrante, introduse
in literatura de specialitate de acest antor [6]—[49], [11]—[16],

In aceasta lucrare se studiazi o noua problemi mixta referifoare a
o ccuatic polivibrantia de ordin superior a lui Mangeron.

DUAL SERIES EQUATIONS ASSOCIATED WITH BESSEL
AND HYPERGEOMETRIC FUNCTIONS

BY

R, K. SAXTENA, DL, SETIT and P. K. BANERJI

1. Introduction. The present paper considers the determination of
coefficients A, in the dual series equations involving Bessel and hyper-
geometric functions. The application of fractional integration operators due
to Saxena [3] and KErdélyi [1], transforms the given dual series
equations into those involving the same Bessel funetion. Finally the unk-
nown coefficients <[, are determined by the application of orthogonal pro-
perty of Bessel functions. The approach made for the solution in the text
is believed to he new and the analvsis is purely formal.

The dual series equations to be discussed here are as Tollows :
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where J,{x) is the ordinary Bessel function of order v. flo) and g{r) are
known functions, while ., is an unknown cocfficient.

2. Fractional Integration Operators. In the present analysis the fol-
lowing resulls are used :

Saxcna [3. p. 228] has introduced the following operalors of frac-
ttonal integration
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provided Re (1 — 7} nr. R(‘( ) - = 1q, Re (8)= = V1/p. 1p 4 1jg = 1.
B0 —1, —2.... - 0. 1. and f(#) & L0, o).
Erdelvi f] p ""l)] has introduced the following operators
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Gencralization of Sonine’s first fonmu]d dueto Tranter [+ p 7 | is

it fd AT
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where Re(v) > — 1, which can be expressed as
I )] =T[—7 v+ 1, v =1, rid (2} =
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Generalization of Soninc's second formmula is
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da,

provided r = 0, 1,......, 2 > 0, Re[(v) + 2r + 5/2] > 0; further it can he
expressed as

@l%J = R [ —pyov 22,y -2y =2, —3r - 7, (@)

(2.8) (w )

D=3 -1) T(2r + v - 2) Juie1 (3) _
I'(i + rCERr+ v 4 2) 210+ ~dr+3
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The orthonormality of Bessel functions [8. p. 291] is given by :
(2.9) R:-l Josara1(2) Jogoupr (3) de =0 ; m # 7,
i
= (4r+ 2v -+ 2)7; o =,
provided Refv +r4+m]> - 1.

3. Solution of the equations. Applying the operators defined in (2.6)
and (2.8) to (1.1) and (1.2) and also using (2.3) and (2.4}, we get
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Further, the application of (2.9) yields the formal solution as
1
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i+ T8y 4+ v 4+ 2) T — 4r — 1)[__, \
I =2 e {2) B2z,
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where
{3.3) (=Tl v = 1:2: /(9]
(3.4) Bz )= @[ —dr — 1.6r 4- v - 2:2: 1(2)].
4. Particular cases. (i) FFor r—=0. the formal solulion of the series
(4.1) 2 A Jo(r) = flw) if 0 =2 <1 and
o}
(4.2) = glu) il @ =1

is given by
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(i) For »r =0 and v = - 1/2, the formal solution of cosine dual
series
(4.4) 2 A, /E, cosw=fla}y of 0 =2 £1 and = g(w)il » =1,
n=0 !

is given by

1
A, = ! -~ {Sz S2sins g 1. = 3/2:2: ()] dx
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FCUNTIT ST SERII DUALE ASOCTATE CU FUNCTII BESSEL
31 HIPERGEOMETRICE

Rezumat

Articolul se ocupia de determinaren cocficientilor Jf, in seriile (1.1)
s1 (1.2} de functii Bessel si Ili[)('l‘g’(‘(lnl(‘tl'i('(:.Tll scopul acester determinari
se ulilizeaza operadorii de inlesrare fractionara inlrodusi de Saxena s

Frdelyi,

K MPOEKTURNO-/(HOOEPEHITHAILION I'EOMETPIIE
OJIITONAPAMETPHUECKUAX CEMENCTB KOHVCOR
BTOPOIO HOPSJKA

. T CADAPALL

1. B nacromuefi pabore uzywaoTcAa ONMOMNApPAMETPUHYCCKUE MHOIO-
00pasua  HeBLIPOMACIIIEIX KOHYCOR BTOPOTO NOPSNKA 1-MEPHOTO IPOEK-
THBHOTO UpocTpancrea £,

Opunonapaserprueckne suoroo0pasis KONYCOR B TPexMeplioM Ipo-
crpadHeTRe Py mayvamics panee Pusepowm [1]. Or paborsr Pumepa ma-
cTosas padora OTIYAeTes HE TONBKO passMepHoCThI0 NPOCTPaNcTRa, HO
1T HCMOMb30BATIEM HIIBAPHAHTILIX METeXOB, PaseuTeix B padore [2], uro
TOZBOMIIAO TOAYHHUTL DA HOBHYX XOUOJIIITEALIEX PC3VIBTATOR,

Jaa nayyenna MHOTOOGDPABIA KOHYCOB, HCHONLIVETCH O0TODpaskelie
ATOTO MHOTOOOPAsMA Ha alreSpaHdeckyln IUNHCPUOHCPXHOCTL [IPOCTPANCT-
Ba Py, rne N = (0 4+ 1)(n 4+ 2)/2 — 1, noapoduo paccvorpenuoe 1 padore
[3]. Barem crpouress uNRAPMAHTHOE OCHAN(EUNE OIHOTAPAMETPHUYCCIOTO
MITOTOOS PABUA KOHYCOR. DTO 0CHAHICHI 103BOJIILIO MOCTPONTE PAJ TEH30POR,
CBABANILEY ¢ MHOTOODPA3ICM KOHVCOB BHYTPEHHNM O0PA30M I BLUICIUTE
HX TeoMeTpHyectiuil eyMuied. PaceMaTplinaioT:si TaKke PCOMETPHYLCIIE 00 Pabl.
OIIpefefieMule HTUMI TEHI0PAMIl, URAZAMHEIR ¢ MHOTOOAPArHeM KOHYCOB.

2. B n-MepHOM HpPOEKTHBHOM HPOCTPAHCTBC P, paccvMoTpus ofHomapa-
meTpuIecKoe vHoroobpasne 1 HeBBLIPOIKAEHHLIX ROUYECOR BTOPOTO NOIAKA
TOYedHEIMM BepiuuHamu. [lpeanosorkuy, uro mepuiHia odpasyviouero Koityca

K wmorooGpasua V omucmBaer uexoropyw auuuio L. Feam nowecrurs
TOuKY A, nmomeu:kmoro pemepa (o, 4; ... 4,) » Bepuuuy nouyca K, To0
ero ypaBHeHHUe NIPHMeT BUJ
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