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An exact solution of trlple integral equations involving invérse Mellin transforms has been obtained by finite : Hilbert
transform technique in this paper. The advantage of the above mentioned technique is that the solution obtained
issimpler than that given by Srivastav & Parihar. Finally the application of triple integral equations to two
dimensional electrostatic prob]em has a.lso been discussed.

This paper is devoted to the study of the integral equations
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where ¥ (s) is unknown and f; (o), fo (p) and f3 (p) are preseribed. Imtlally Srivastav & Panharl solved
dual and triple integral equations involving-inverse Mellin transforms in a closed form. ‘They reduced
triple integral equations to dual series equations, whose solution is well-known. Later on Erdelyi? pre-
sented the solution of dual integral equations with the help of fractional integrals which leads to the solu-
tion already obtained by Srivastav & Parihart. _The method adopted here is that of finite Hilbert trans-
form technique discussed by Srivastava, & Lowengrubs, for solving triple integral equations. It will
serve to get an straight and simplified solution. In the final section an application has been made to
electrostatic problem. The analysis given here is purely formal and no attempt is made to justify
the various limiting process,

RESULTS
Some results, which are useful later on are given here.

From Mellin’s inversion theorem and integral relations g1ven4 it follows that forc>0
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Trivial change of variables can easily be found from Gradshteyn & Ryzhik® and from3
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where ¢ = (bb—‘—;—,;giand Fis eIhptlc mtegral of first Innd K denotes “the complete elhptlc integral.

Tricomi® discussed the theorem for ﬁmte Hllbert transform bu.t here we shall use the modified Hilbert
transform theorem. o

MODIFIED 'HItBERT TRANSFORM THEOREM

If p e L, (a,b), then the equatlon
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where C is an arbitrary constant and the first term belongs to the class L, (a, b) (F y 18 ,alled the finite
Hilbert transform.) A N

SROLUTION OF TRIPLE-INTEGRAL EQUATIONS"

Let us consider the triple integral equations
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A 'Usinig Mellin’s theorem and (7), (9) and (10) we obtam :
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where H' (p) denotes differentiation with respect to p. The equation (18) has the same form as (5), using
(6), the function g (t4) is given by
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where ¢ = (1—ab)t,
Knowing g{t*) with the help of (19) and (21) we can get $ (s) from (11). s

 The special case of much practical importance shall be one in “Which Li=F5=0f{) = py
then
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TWO DIMENSIONAL ELECTROSTATIO 'P'Roﬁ'L‘Ehs"?? e

To illustrate the use of the solution of triple integral efuations we consider ‘the wedge sha,ped region .
fangle a, earthed on the face 6 = « and a strip lying in the interval @ < p < 1 charged at a consta.ut“
otential p,. The strip is lymg on the face § = 0, )

156



B } St : Triple Integral Bquations
* We have the following conditions on the vpotential function V.

VEV (p, 6) =
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V(p,0)=0,6= «,
Vi, 0) =Py (constant),
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kThe solution. of (23) satlsfylng the condition (24), has the form
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Now we shall find the surface charge density of the strip which is equal to
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Using the Mellin’s theorem from‘ (28) and (31) we get
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~From (32) and (33) we have e e B ’ o
. . ) ' B hlz A tb . ) . ‘ .
o) = *-},,m s<t<d (34
Hence 4 S co L - i‘}/‘
e ( S Toib/a-1 _ |
" = FE@HIG—Ima—1 0 << @)

whare o« = 7k -

/ A(}’KNOWLEDGEMENTS
I thank Dr. P. M. Gu ta Professor ‘and Head of the Dapurunexrﬂof Mabhematms, Samrat Ashok Tech-
~ " nological Institute, Vldlsha M. P. for helpmg me in preparat:on of this paper and to Dr R. D. Aga.rwa.l
i for helpful suggestions. ,
: - BEFPERENCES o
1. SmIvABTAY, R. P. & Pantuan, K. 8., SIAM J. Appl. Math., 16 mes)
2. ErpELY1, A., STAM J. Appl Math., 18 (1968)
-~ 3 SB.IVASTAVA,K N. & LowsxaEus, M., Proe. B. Soc., Edinb 18, 1070. ‘ )

4. En;nnn, Al Ws., Monus,F Onmmmmnn& ,',l‘moom;. F G “Tables of mhgm trmpﬁ)tmn” ‘Vol. 1, (MoGraw Hnll Nw
: {¥ork) 1954, 311. g

5. ansnnm, I. 8., & Ryzux, 1. M., “Tables of Integral Series and Produots”, (ﬁeadcmia Preu, New Yorkkl%!i.
8. Tmoom, F. G., “Integral Equat:ona,” {Interscience -Publishers Inc., New York), 1967

188



