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In this paper we give an explicit solution of a class of dual integral equations whose
kernel is Fox’g g-functi%ln, namelyl: e ol

/ H:;’,': a+m [zu
A .
0
/ Hpn q4m [zu
°

The solution is obtained in a closed form, togéther with the corresponding conditions for
the parameters, by application of multiple Erdélyi-Kober fractional integration operators. As
special cases it contains solutions of dual integral equations involving many special functions
of mathematical physics.

(a5, A;)7 Y7

(b5, B; ;n+q] f(“)d“ =¢(z), 0<z<1

(c; C5)7?

(d5, D,.);'H»q ] f(u)du = ¢(z), z..> 1.

1. Introduction

There are many techniques available for the solution of mixed boundary
value problems arising in mathematical physics [1]. In certain cases, an appli-
cation of integral transforms, reduces such preblems to dual integral equations.

In general, the pair of equations ' 3

<

/0 " W(u)K (2, ) f(u)du = p(z), 0<z<1
[ k@ wiwds =@, =>1,
0

where the kernel K(z,u), the weight W(u) and the functions go(z), ¥(z) are
known and f(u) is to be determined, is known as a pair of dual integral equa-
tions. : L

A.M. Mathai and R.K. Saxena [2] proposed a method to obtain the solution
of dual integral equations associated with an arbitrary special function having
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a Mellin-Barnes type integral representation. The kernel function is taken to
be H-function of Fox or Meijer’s G-function and compositions of Erdélyi-Kober
operators of fractional integration are applied to reduce the given equations into
two others with oné and the same kernel. In this way, the solution is given in
a closed but rather complicated form because these compositions of fractional
integrals are not calculated explicitly. Moreover, conditions on the parameters
of H- and G-functions in the kernel are not stated, as these authors present
only a formal solution. <

In this paper we give an explicit solution of a class of dual integral equa-
tions whose kernel is Fox’s H-function. It contains as special cases the solutions
of dual integral equations involving many special functions of mathematical
physics. We illustrate this by an example with Bessel function as kernel. The
solution is obtained by application of Multiple Erdélyi-Kober Fractional Inte-
gration Operators [3,6]. .

2. Multiple Erdélyi-Kober fractional integration operators

S.L. Kalla and L. Galué L. [3] defined Multiple Erdélyi-Kober Fractional
Integration Operators of Riemann-Liouville and Weyl type.

Definition 1. Let m > 1 be an integer, B > 0, A\ > 0, 6 > 0, Yks
k=1,2,...,m be real numbers. We define a multiple Erdélyi-Kober fractional
integration operator of Riemann-Liouville type by the integral,

1f(2) = G m F(2) =

1 m
1 (7k+6k+l B’ ﬁk)
) 5 H?S |o i "1 f(zo)do, if 76 >0
= 1- L A
(7k+ A '\k)l
f(z); if 6 =0, Ax = B, k=1,...,m
( o t1— —l-)m '
' -1 “ mo |t & * ﬂk B 1 ) d e
(2) =z A Hp'm p 1 1\™ f®)de, if E&b>0,
(7k+1—r;1r;)l 1
1 1

where Y1, X; >3 Prid A and f(z) € Ca being

(3) Co= {f(z) =zPf(z); p> o, fe C[Q, oo)} with a > n},in[—,\,,(—y,, +1)]

and

(4) Hor [ E‘ZJJ g ;;] = 5= / 0(s)z* ds
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with

H;"i_-l I'(b; — B;s) H;:l I'(1 —a; + A;s)
;=m+1 F(l - bJ + BJs) H?:n-ﬁ-l F(aJ - Ajs),

0(s) =

(£ a suitably chosen contour in @) is the Fox’s H-function [4].

Some properties of these operators are:

I‘('m+1+,\1)
k 2P

(ve):(6x) T
(5) e | | N
k=lr(7k+6k+l+—)
k
(6) IG m (@) = (H a::i:,l) (@),
k=1

(6 =1 +61),(=6
(@ {15389 )7 f(z) = IG I f(a),

m D(m+1-=
8 M{IGIES . f)s} =TT (% A")s)M{f(z);s},

k=lr(7k+6k+1——
Bk

where M{ f(z); s} denote the Mellin transform of f(z).

Special case: When Ay = Sk, k = 1,...,m operators (1), (2) coincide
with the generalized fractional integrals of Kiryvakova [6).

Definition 2. Let n > 1 be an integer, ex > 0. é& > 0, ap > 0,
v, k = 1,2,...,n be real numbers. We define a niultiple Erdélyi-Kober
fractional integration operator of Weyl type by the integral:
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Kf(z) = K iehaf(z) =

l n
(1'k+al:+—' ;
. 0 7rn,0 l . n
©) fl‘ HRR p L e f(oz)do, if T ar>0
+—’_
("1 fk fk)l
=), . ifar =0,ex =&,k=1,2,..,n
1 1\"
o0 z 1"k+0!k+€— = i n °
(10) =z'1/ w2 |3 S e, i e >0,
z (1}_*__ _) 1 .
: & &

where Ek_l A Ek_l — and f(z) € C4. being

a1 Ci.={f(z) = zv7(z);q < a*, f(2) € €(0,00), |f(2)] < As}

with a* < max (&, 7k)-

Some properties of these operators are:

(»-2)
n r Tk — ’E:
K (T)(ex) A
(12) (e:) (€:)m H A T,
k=1 (Tk + o — —)
Ek
a9 ke = (T ) o
k-l ’
(14) K (7x)s(on) } f(a:) (‘frl-ak)-(-ah)f(z) .
(ex):(&x)m (éx)s(ex)m ’
F'{m+—
( * fk

(15)  M{KEER, ()} = pr( oy )M{_f(z);s}.
=1 Tk g —
5 Ek
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Special case: For Ay = B = 1, k = 1, ..., m operators (9) and (10)
coincide with the generalized fractional integrals of Weyl type involving
Meijer’s G-function, see Kiryakova [5).

3. The problem and its reduction by Mellin transform.

Let m > 0,n >0, p > 0, ¢ > 0 be integers such that § = (m + n) —
(p+ q) = 0. As in [2] we consider the case § = 0, i.e. m+n = p+q,
although the same approach applies to the general case § > 0.

We consider a pair of dual integral equations of the form

oo " r a-,A- n+p 7
(16) / H naem |Zu Eb’ B'_')),}‘.,.q fudu=¢(z), 0<z<1
V] L (R V) | p

. [ m,n [ '90' ] .
(17) -. A ; [ .:cu ((;:’ D;;inﬂ. f(u)du =9(z), z>1

with Fox’s H-functions as kernels.
Using the Parseval theorem for the Mellin transform, the equations
(16) and (17) are transformed in:

M YX (-s)F(1-38)} =¢p(z), O0<z<1

M {Xa(=9)F(1 - s)} = ¥(z), =>1,

where
: it T(1 — b — B;s) [I52041 T(a; + Ajs)’

j=m+1

i T(1 = d; — D;s) [13275,1 T(c; + Cjs)’
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F(s) is the Mellin transform of f(u) with normal restrictions in the
definitions of the functions involved.

Applying the inversion theorem of Mellin, the new pair of equations
is: ’

(20) -2—71r—z Lz"‘X,(-—s)F(l —s)ds=¢p(z), 0<z<l,

a
27|'i c

(21) T Xy(—3)F(1 — s)ds = (), z> 1.

4. Solution of the dual integral equations system by apply-
ing of multiple Erdélyi-Kober fractional integration operators.

The main idea in this section is to transform each of the kernels
X1(—3), X2(—s) of equations (20), (21) to a common kernel X(—s) of
the same form, using fractional integration operators. In this way the
equations (20), (21) can be reduced to a pair of equations with a common
kernel: ' '

ITees T(bk + Bis) [Ti=y (1 — cx — Cis)
t=1 T(an+k + Aniks) ITica T( —dmyr — Dmyis)’

and their definition can be written by one formula..

22) X(-s)=

Definition 3. Let

n

(29) il ¥ L T o U

9
(24) It i II I_b'i.+~’bm+i-dm+k - I(_biil+k)v(bm+h1-dm+k)

1 — ) (=),
(Dm-i—k)(Bm-Hc)q

k=] o sem——,
Dm+k an+k
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be multiple Erdclyi-Koher fractional integration operators of Riemann-
Liouwille type with ¢, > ar, k = 1,...,n and bpyr > dmyr, k = 1,...,q,
then '

— J g — gln)(8)
(25) F= 11 = 1) (whnte
where
Ye = —Ck. 51, = ¢ — Q.
(26) Br = L A = L k=1,..,n,
k = Aks k = Ck, ‘
Tn+k = —Om4k, 6n+k = bm+k = dm-H:’
27) g N k=1,...q.
" Do’ " Bk

Theorem 1. For ¢(z) € C, and Cra+1 > ¢ > ax, k= 1,...,n;
Bpyra+1 > byyr > dpyr, k =1,...,q, the operator I transforms the
integral equation (20):

1 —s _
omi Cx X1(=8)F(1—=3s)ds=¢(z), 0<z<]1,
into
28) o [ e X(—9)F(1-s)ds = Ip(z), 0<z<1,
. 27 Jo

where X(—s) is given in (22) and Ip(z) € Cy for p(z) € C,.
Proof.. Applying the operator I as defined in (25) to the integral equa-

tion (20), we obtain:
(29) -2-% / IPI'{e=*} Xy(=s)F(1 — s)ds = Ip(z), 0<z<1.
; ‘

From (5) and (23):

ve —ov T (= +1—Crs) _,
I'{= }_gl‘(—ak+l—Aks)z )
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From (5) and (24):

*I'{z—* F( bm+k +1-— m+k8) F(_ck +1-— ks) —8
rry }-—HF( dpyk+1—D m+ks)HI‘(—ak+l—Aks)x

substituting this expression in (29) and using (18) we obtain the desired
result. =

Definition 4. Let

(30) K =[Ixy T =K e
k=l DkyBkv D B ).ﬂl
F (enar)i )
™ Cn4ki13nt+k—Cn — Cn W\Cngk—Cn.
O k=LK = K e
k= ——'—_’ _— | -~ R]
Y Ak Cotk Anrk " Cryr "

be multiple Erdélyi-Kober fractional integration operators of Weyl type with
dp > b, k=1,...,m and anyik > Cntk, E=1,...,p, then

' _ penger — pelm)(an)

(32) . K - K K’ _'K(¢:).(€:),M+P ! N
where .
(33) Tk = blu Q) = dk - bk,

k=1,2,....m

1 1
&= Do & = By

(34) Tm+k = Cn+ky Omik = Qnik — Cntky

k=12,...,p

1 1
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' Theorem 2. For y(z) € C;. and Bra* < by < di, k = 1,2,...,m;
Crtr@* < Cnyk < @nyk, k =1,...,p, the operator K transforms the integral
equation (21):

2—715 cx—’x2(_3)F(l —s)ds=19(z), z>1,
into
35 L X F(1 ds=K 1
(35) 577 L= X(—OF( - s)ds = Ko@), 2> 1,

where X (—s) is given in (22) and Ky(z) € C. for 1/:(3:) eCt..

Now, we can write the pair of equations (20), (21) in the following
concise form:

(36) -21? /z: z°X(—8)F(1—s)ds=g(z), 0<z< oo,

with

Ip(z), 0<z<1

(37) o(z) = { PV

and g(z) € Caq+, where
Coar = {g9(z) € C[0,1]NC[1,00); |g| £ Az*,0 < z < 1; |g| < Az*",z > 1},
a* < a.

From (36), using the inversion theorem of Mellin:

(38) G(s) = X(-s)F(1 - s),
where G(s) = M{g(z); s}.

Therefore,
(39) F(s) = Su=s _ G(1 — 8)H(s)

X(s-1)
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and
(40) J(@) = 5 /c H(s)G(1 — s)z~*ds
where H(s) = X_(s}—__l) -

_IIioi TQ —dmik — Drmyk + Dmsk3) ITici (@ntk + Antr — Aniis)
Hk— F(l —Ck_Ck"‘Cks)Hk_ F(bk-!-Bk—-Bks) :

Let h(z) = M™[H(s)]. From the result for the Mellin transform of
the H-function [4, eq.(2.4.1)], we obtain:

(1 — an4k — Antr, Antr);, (1 —cx — Cr,Ci)?
dm+t — Dmyk, Dmyr)], (1 —br — Bi, B)T

which surely exists for § = (m +n)— (p+¢) = 0 and under the conditions
on the parameters aj, c;, C; (7 =1,..,n+p), b;, B;,d; (j =1,....,m+q)
accepted here.

Using in (39) the Parseval theorem and from the result (37) we have:

flz) = /0 h(zu)Ip(u)du + /100 h(zu) K¢ (u)du

with h(z) as defined in (41).
Theorem 3. The function

(41) h(z) - p+n q+m

(42) ,
1@ = [ Hfugim [zu

1
{/ b LR [
/ Hp+n atm [zu
([ e
1

satisfies the dual integral equations:

n+p
(aj,
P+n q+m

(bJ,B)""""] f(u)du = p(z), 0<z<1
/ B [

(1 — @n4k — Antk, Angx)], (1 —ck — Ck, Ck)T
(1 —dm4k — Dmyk, Dmyr)], (1 — bk — By, Bx)*

(1 —ax — Ax, Ax)T, (1 —dm4k — Dmyk, Dmas)f
(1 —ck—Ck,Cr)Y, (1 =bmiyx — Bmyx, Bm-u)" p(wo)do o dut

(1 —an4k — A..+k,An+k),, (1 —ck — Ck, Ci)?
(1 —dm+k — Dmsk, Dm4r)], (1 —bx — Bi, Bx)T"

(dk + Dk, Di)T*, (@n4k + Angr, Angr)b
(bk + Bk, Bi)T",  (cn+k + Cn+k,Cn+k)% ¥(uo)do dw

(43) c n+p
& o] S = v(a), 2>
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with the conditions,

(44) Cra+1>ce>ar, k=1,..,n;, Bpyra+1> btk > dmyk, k=1,..,q
dip > b > Bra®, k=1,...m; antk > Cnyk > Cnyra*, k=1,...,p
and o(z) € Ca, $(z) € Cor, 0" <

Proof. Substituting (42) in (43) and changmg the order of integration
among the two external integrals, we have for 0 < z <1,
(akv Ak)l

/o HZ} +n q+m [ (bk,Bk)m+q

[ e i

(5%, Bk); e
x HIP [uw l 1- An4k — An+kyAn+k)1- (l —cx — Ck, Ck)? ]
ptn.qtm (1 = dmtk — Dmtks Dmai)], (1 —bx — Bi, Be)T*

1
n+q,0 (1 —ax — Ak, Ak)l , 1—dmyk — Dmyks Dm+k)
x (/ Hotantq [a I 1—cx —Ck,Cx)Ts (1 —bm4k — Bmiks Bmik) ‘1} elow)do ) du ¢ dw

L e

< HOP [uw | (1-anyk — An+kyAn+k)1r (1 — ck = Ck,Ck)? ]
ptratm (1 — dmtk — Dmaks Dmak)]s (1= bk — Biy Bi)*

= ym di + Dk, D)y (an4k + Ansis An
o ([ mmtptes [ 1B BAE: v ot wewise) an e
Using the result [4, (5.1.1)],
" JA +p
T= / H +n q+m [ é::, B:))'IWHI] X

HP (1 — @n4k — Ansk, An+k)1, (1 —ck — Ck, Ck),l: -
pngtm |¥¥ (1 _diik — Dok, Dmak)?, (1 = bk — Bi, Bk}

“—l Hm+p,n+q _3_ (ak, Ak)?v (qu-k,Dm-{»k);’, (b"YB“)l ’(a“’Ak)n-O-l
pintgtmatmipin | o | (b, By)P, (antk, Antk)T,  (ck, Ck)T, (br, Bk)m.“ ’

] f(u)du

(ak. AR)THP

(bk,Bk);"+° ]

Using the definition of the H-function given in [4] and the following
property of the H-function (4, (2.2.16)]:

(a.‘i’AJ')’l’ — n,m -1
(b5, Byt | = Hev |*

m,n (1 —b’B)g
Hp,q [ Y ’

1 —aj, A;}

we obtain
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T = w_] Hn+q, [ ‘ (1 - bm+k, m+k)l{ ) (1 — Ck, Ck)? ] .

n+g,n+gq l — ag, Ak);‘ , (1 _ dm.,_k,Dm_,_k)‘{
" Therefore, N
/) Hg} +n q+m [ ((b“:';:))'x"+q] f(u)du =
/l w10 [ (1 = brtks Bmsr)] (1 - e, Ci)P ] y
q+n,q+n (1 - ak, Ax)? v (1= dmyk,Cmpi)?
(] #mtan.. [ o ttiie (imsmes = Butneosal]] eteapi) o

w1 jam0 [gl(l—bm+k,3m+k)i' v (=exC)p ];
1 q+n.qin T (l_akvAk);l ) (l_dm-i-k’Dm-Q-k)g

m+p,0 (dk + Dy, D)y (an4k + AngksAngi) ] ) d
(_/: Hotpmr [a (bk + Biy Be)T*s  -(cn4k +Cn+lnCn.|.k)'l Hlom)de dw

asH[E]EOfor.w>a:a.nd0<z<1,thisis,forw>lwehave
@

oo P+n
(ak, Ax)Y
/ Hy o aem [z (bx, Bk);-km] J(u)du =
(4]
1
_1Hq+n ,0 [ l (1 - bm+k1 Bm+k)g ’ (1 = Ck» Ck)i. ] X
o atn.qtn (1 - ak’A* );‘ ’ (1 - dm+ln Dm+k)g

n+q,0 (1 — ax — Ak, Ak)l ’ (1 - dm+k - Dm+k| m+k ] )
(/o Ht i [o (1= cx = CusC)fs (1= btk — Brngns Brmgn )i | ¥100)47 ) 4w

using the property of the H-function [4,(2.3.6)]:

(aj,aj)ll’] mmn [ (ai +aaj’a.i)¥]
45 = H" =HY,
(49) = G e ] =15 (=] G v ook
and making a change of variable,
it m,n ak, A )
A Hp+n.q+m ["’ ((b: B:)qlwr-] f(u)du =

Y HIno [w (1- bmik — Bm+ker+")l ’ (1-ck - Ckrck)l ] X
o Q+n.1+n (l—ak""Ak’Ak)l ) (l—dm'Fk-Dm-f-kam-}-k)g
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n+q,0 o| (0 —ak — Ak, AK)T, (1 —dmyk — DmyksDmyr)]
(/ Hnta, "+q (1—-ck —Ck,Ck)?y (1 —bmyk = Bmyk, B m+k)3 w(zwe)do | dw+ .

From the definition 1, result (1), and as

1
0<:z:<l=>1<;<oo,

Hw] =0 forw > 1,

(ax, Ax)PY
/ " q+m [ (bx ,B*)t;'l-m f(u)du =
1
w=1HI+™0 [_ (1 = bngk — Bmtkr Bm4k){s (1 —cx — Ck, Ci)? ]
0 atn.atn (1-—ax— AktAk)?v G- dm+k o Dm+k-Dm+k);’

I(—Ck 1 =bmpk )s(—ax+ck,—dm ik +Ompk)

1
. V(= )in+
(Ak Dtk (Ck Bmgr 0

o(zw)dw.

Applying again the definition 1,

/ p+n.q+m [ ru

Y

(ak, AR)TH"

(b B )q+m] f(u)du =

-a y—dm (—ck+a :"'bm +dm = ’-bm = v_dm bm
1 lk 1+k)( clk kl +k +&) J( l'—‘k 1+k)§l °f+°k 1 +k+ +k)(p(z)’

)in+q

)m+q

(Ck Btk A_k'D,ﬂk (A_k' Dy )'(a:' Btk

at last from (7) we obtain

/ p+n a+m [ &t

The proof for the case z > 1 is analogous.

p+n
(o 28 | S0 = ().
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5. Example

Let us consider the dual integral equations

/ u T (2Vzu) f(u)du = gi(z), O0<z<I1,
0
(46)
/ ulJ,(2vVau) f(u)du = gy(z), x> 1,
0
where J,(z) is the Bessel function, f(u)-unknown function, =, §, g, v are

given parameters and g;(z), g2(z)-given functions.
We have [2, equation (1.7.9)]

(#7) J2) = (3) Ho [ )(—u,l)]‘
Using (47) and (45), the system (46) transforms to

g 7,1)J. flu)du = 277¢g,(2),0 < z < 1,

:I f(u)du = $—6g2($),$ > 1,

(=61, (-5 =5&1)

applying the theorem 3 we obtain,

o= [ it |
(e
/0 T HY [zu

G e -G )Jx
(—+’)

uo) g1 (uo)do p du
(+_,1)}( )""91(uo) } +

£5+%’1)’(7—'g"l):| g
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(48) { [ s [

From (45) and (47)

(——6+1 1)
(——‘7+1 1)

] (ua)"sgz(ua)da'} du

BV, 6 2
)] (zu) 4 4 2 2.]” y o (2\/2—!1)

(49) Hé"g [zu v 7]

Moreover, using the result [4, equation (2.2.4)]

m Oo0 m

Hrm ) =30 S TG - Bién,) H F(l — aj + ajén,)(—1)"(z)tr x
h=1 r=0 ;=1 ij=1
i#h

[’ II T -5 +8iéns) [ T(a;— aiéns)riBn

j=m+1 J=n+1
with
(br+ 1)
bhyr = —3—,
B
we have that
u
o | |GHIV] 2 3 (‘-5‘“%’”),"'
1,1 (,Y_'__ 1) F(-+6———‘Y) s r!
(50) 2 2 .
=+v u
= #(1 -a)z“ 27,
N(z+6-3-7
Similarly
(" §+1,1) ‘—% v, b
Gy HM|L|'Z e (-2 2
7(G-r+L1) L(3-6-5+7)
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Substituting (49)-(51) in (48),

Stoté-v

u v sy Y
flz)y=z 47347272 {/ W 447220, v (2V/zu)xC
0
2%2

m

" .

1 2 P R

[ -2 2 (o) | du
0 I‘(§+6—§—7)

(52)
o _B.¥ 5.7
+/ watTT2%25, , 2vE)
1 §'+§+6—1
__l: v p -
X /°° v z 2;4 (7‘1)5_6_5-”-192(110')(16 du } ,
| rE-s-F+m
2 2
where
)=z "g:i(x
(53) e(x) 91(z),

¥(z) = 27’0 ().

If the right hand sides are g1(z) € Ca, g2(z) € C., then the corre-
sponding conditions (44) on the parameters are equivalent to the condi-.

tions

(54) v>A>yu, g—+a+l>0,Ag+6—7—a*>0.

2

w . .
As particular case of (46), if u = vy and /7 is substituted by z, we

get the following system

/0°° (1;‘) T Lz (sz) (1-;') dw=gi(z?), 0<z<1
(55) |
LG et () (3)do =t >0
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Let F(w) = (%) f (sz), G1(z) = 2-%7g,(x?) and

(56) Ga(z) = 2-%g, (a:z).

Therefore, we obtain the solution of the classical dual integral equa-
tions of Titchmarsh [1, p.84], namely:

/ w2 J,(zw)F(w)dw = Gi(z), 0<z <1
0

/ w2 J, (zw)F(w)dw = Ga(z), z>1
0 .
and from (52),

B v pov by :
2 ——+-+6+ 1
1(5)=()2" {/ 20 (wvE)
0 <

§+§+6—'v
©
£ v u
1 2 —4b6———y-1
/ 7 i n 1-0)2 2 1 g1(uo)do | du+
0 ===}
2
o M ¥ 09
/u4422J,“, (/) x
1 §+§+6—1

v
= p
L 2 —6——4v-1
/ o = 7 (c—1) 2™ 92(uo)do | du
1 Mg =6=-5+7)

N R

After a change of the variable,

w? w i 1 B sy
f(_4_>=(_2_)22 4/0t22 Ju v X

'2-+§+6—'1



70 " L. Galug, . S. Kiryakova, S. L. Kalla

, v 7

t p4142y—-26—v — b —y—

/ (@ = ™)27 2 " gy (rYydr | dt+
0o F(E + 6 — 5‘ = ‘7)

by, :
0o 44—
4/ £72%27 5 (wi)x
—— 45—
1 2+2+ v

oo Tl—ut26+p—2'y Z_s_ﬁ_‘_.,_,
/ v I (r?—t?*)2 2 g2(7¥)dr | dt } .
' F(g = = 0} +7)

From (56),

w -8 2 sy avp2 [ 1-E 2, :
F(,,,):(E) 22 2 /ot 2 2 Ju v (wt) x

§+§+6—'r

v p

t +142y—26—v —_——— ey —

[/ — (-2 2 ’Gl(r)dr] di+
(1] F(§+6~5—’7)

V .
2642 o 1—£+—-6+'7
2 t 2 2 Ju v (wt)x
5 -

Stoté—

22

oo A Tl—ut26+u—2'y Z_s_!i.‘.—y_] |
/ T (=2 27 Gy(r)dr| dt .

For v = —w/2,6§ = 0 and A = (¢ + v + w)/2 we have the solution

1
F(w) — 2,\-uwl-z\+v.{2l—w‘/ t‘+’\"‘J,\(wt)><
o ..
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t u,+lt—-w—u- ,
[ L To = ¢ TZ)A_“—IGI(T)dT] i

2/oo 1= 7, (wt) mTI_VtHw(r? £2)v=A1Gy (1) dr | dt
w e —
1 T T =X i
given by Peters [1, p.85-86].

The new right hand side, to which the fractional integrals I and K
are to be applied, are

o(z) =27"z*?G1(Vz) €C

1>
2

0| &

b(z) = Ga(V7) €C7 |
3

with the corresponding conditions
v—A>u>-1, p+w>-1.

When Ay = B = 1, k = 1,...,m formula (42) gives the solution
of the corresponding system of dual integral equations involving Meijer’s
G-function, see Kiryakova [5]. '

Acknowlegement. The authors would like to thank CONDES -
Universidad del Zulia and the Ministry of Education and Science - Bulgaria,
for the financial support.

References

[1] ILN. Snedd on. Mixed Boundary Value Problems in Potential Theory. North Holland,
Amsterdam, 1966.

[2] AM,Mathai and R.K, Saxena. Generalized Hypergeometric Functions with Appli-
cations in Statistics and Physical Sciences. Lecture Notes Math. 348, 1973

[3] S.L. Kalla and L. Galué L. Further Results on an H-function Generalized Fractional
Calculus (to appear).

[4] H.M. Srivastava, K.C. Gupta and S.P. Goyal. The H-functions of One and Two
Variables with Applications. South Asian Publishers, New Delhi, 1982.



72

(5]
(6]

L. Galué, . S. Kiryakova, S. L. Kalla

V.S. Kiryakova. An Application of the Generalized Operators of Fractional Integra-
tion to Dual Integral Equations involvin§ Mejier’s G-function. PLISKA Studia Mathe-
matica Bulgarica, Vol. 10, 1989, p.93-107.

V.S. Kiryakova. Fractional Integration Operators Involving Fox’s H(m,0/m,m)-
Function. C.R.Acad. Bulgare Sci. 41, No. 11 (1988), 11-14.

* L. Galué L. Received 18.08.1992
Facultad de Ingenieria

Universidad del Zulia

Maracaibo

VENEZUELA

** V.S. Kiryakova

Institute of Mathematics
Bulgarian Academy of Sciences
SoUﬁ?z 1090,

BULGARIA

*** S. L. Kalla
Division de Postgrado
Facultad de Ingenieria
Universidad del Zulia

Maracaibo

VENEZUELA



