A MIXED PROBLEM FOR A POLYVIBRATING EQUATION OF
MANGERON

BY
MEFMET NAMIK OGUZTORIELL

In this paper a new mixed problem for a high order polyvibrating
cquation of D. Mangeron is considered,

1. Since the habilitation thesis of ). Mangeron [1], a large num-
bher of contributions have been devoted to several boundary wvalue pro-
blems, to Darboux and Goursat problems. and to cerfain mixed problems
for polyvibrating equations of D. Mangeron. A vather complele list of
references is given at the end of the paper.

In the present work we deal with the solution of the polyvibrating
cqualion of D. Mangeron

{1} ih = helay, wy )b+ [y, s 2y),

subject to the conditions

(2) U |pmo =0 (k=0.1..,0 — 2), | gee, = 0 (i=1, 2, 3),
where n 22, o,=a=0, oy=a, and

a:ik

(3) F =
ozt dak cak

the *k-th order Picone derivative® [2], 7 is a parameter, c(a,, &y, ay)
and f(a,, &, 23) are certain given functions analytic for all finite values
of their arguments. We wish to find a function « = w(a;, @y, @) of class
C3=1 in the a,a,,-space with a continuous @™, and satisfying the
cquation (1) and conditions (2}.
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Clenrly, the above formulated mixed problem heegiies a Goursal
problem for « = 0. In the next seetion we shall esiablish the solution
of (1)—(2).

2. We begin with the integration of Lq. (1), We then obtain
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where g uy, @,). gy g) and (e, 7y} are certain sufficiently smooth
functions which arc to be determined.
ligs. (2) and (4) yield the following relationships
@0, @)+ Uil w3) + Oylitg. 0) = 0,
(3) oty 0) A L0, ) 4 Gy, ) = 0, (b =0,1,..,n—2)
oy, ®2) + i@y, 0) + 040, 2y) = 0,
and
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Fgs, (3) imply  that
{(7) (it ) wilite ig) + Oplirge ) == A fy) + Bilay) + Culiy)
and
(8) A 0) A Bi(my) + Clag) = “ley) + B(0) 4 Cyliy)
= Ay(ry) + Biag) + C{0) =0,

for k= 0.1,..., n — 2. Conscquently the functions A (). £3,(0) and Cylag)
are all constants and we have

(" Oeityy L) + Gy ) + Oulg ) =0 (A =0,1....0n —2)
Further, Fgs. (6) yvicld the following relationships
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{(11) A, {wy) + B, (0) + C,_y(25) = 0,
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Obviously we have
(12) '[n 1(()) + Brr—l(o) + Cn-—l(()) - O Hlld Cn—l(O) = Cn 1(1)‘

by virtue of Fqgs. (10) and (11). Hence, adding Kqs. (11) side by side, we
Find
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Combining Fqs. (10) and (13), we oblain
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Thus, by virtue of Fgso (8). (9) and (T4, we have the following Volterra
tvpe integral equation :
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We cun casily show. by use of the method of successive approximations,
that Iq. (13) admits a unique solution Ufa. @y, 51 2), which is of class
(% Tor all tinite vy, vy, and 2y and for each finite value of A, Note that
Ufry, b, wy5 7) depends on 2oanalytically, It can be verified without any
dilliculiy that the function U{e, @&y, a2 2) is the solution of the mixed
problem (1) —{2).
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Lel us note that for o = 0 Faq. (15} 15 o Vollerm infearal equalion

of the second Kind., For o # 0, Eq. (13} can be considered an extension of

M.

2h.

Picone's inteeral equations miven in his comprehensive Manoires
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O PROBLEMA MINXTA PRIVIVOARE LA O ECUNVTIE TOLIVIBRANT A
A LU MANGERON

Rezomat

Dupa aparitia acum 40 de ani o primelor Tueviri ale lui D. Man -
geron [1]. mai multi ceveetalori si-an consacral studiile lor diferiteloy
probleme de contur si la limita privitoare la ccuatii polivibrante, introduse
in literatura de specialitate de acest autor [6]—[9], [11]—[16].

In aceasta luerare se studiazi o noudt problema mixta referitonre In
o eccuatic polivibrantd de ordin superior a lui Mangeron.

DUAL SERIES EQUATIONS ASSOCIATED WITH BESSEL
AND HYPERGEOMETRIC FUNCTTIONS

BY

R. K. SANENA, DL, SETHT and P K. BANERII

1. Introduction. The present paper considers the determination of
coefficients A, in the dual series equations imvolving Bessel and hyper-
geometric lunctions. The application of fractional integration operators due
to Saxena [8] and Erdélyi [1], transforms the given dual Series
equations into those involving the same Bessel Munetion. Finally the unk-
nown coefficients _f, are determined by the application of orthogonal pro-
perty of Bessel functions. The approach made for the solulion in the text
is believed 1o be new and the analvsis is purely formal.

The dual series equations to be discussed here arve as follows

(]1) 2.4"21?1]

A}

e +:I 1 m‘~‘/:-:3] Jo(a) = f(1): 0 =7 <1,

r,o v o—r--2

{1.2) 2 Ay [ o 23 .r-"]Jv () = g{a); v = 1.

pryar vt 2r - 2
where J,{#) is the ordinary Bessel function ol order v Sy and g(a) are
known functions, while ., is an unknown cocflicient.

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

Saxecna [3 p. 228] has introduced the following operators ol frac-
tional integration

(2.0) F[fl)] = T [z v m:fla)] = 1_.?(11;"_—‘;_) §21"1 S J;; , 2 2] v find!

and



