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In this paper we introduce two operators K, and I, of fractional g-integration
which may be regarded as extensions of Upadhyay’s (1970) operators. These
operators along with M, and L, operators, the g-analogues of Mellin and
Laplace transforms respectively, give some new results. Certain other interest-
ing theorems are also derived.

1. INTRODUCTION
AlSalam (1966) defined a fractional g-integral operator through the g-integral
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Later Agarwal (1967) defined the operators
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The extensions of AlSalam’s (1966) and Agarwal’s (1967) operators were given
by Upadhyay (1970). The operators defined by her are as follows:
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In this paper we introduce two more operators which may be regarded as exten-
sions of Upadhyay’s operators.

2. THE I, AND K, OPERATORS

Here we introduce the following two generalized fractional g-integral operators:
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The operators I, and K, defined by Upadhyay (1970) and also by AiSalam
(1966) and Agarwal (1967) are limiting cases of (2.1) and (2.2).

We now derive certain interconnecting theorems between these and the other
operators of g-integration.

3. RELATION OF I,, K, WITH M ;~OPERATORS

o -
Theorem I — If = | grazi+izsz f(gra, gr2) | converges, [g| <1,

Aps Ap== = 00

lz;} <1, |zz] <1 and Re(y — s) > — 1, Re(n, — 5,) > — 1, then
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where a basic analogue of the Mellin transform of f(x, y) is defined as
«w 0
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and the following theorem.
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where M, [ f(x, y)] is defined by (3.2).
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Using the basic integrals given by Hahn and interchanging the summations and
integrations under valid conditions, one can get the proof of (3.1) and (3.3).

Some other theorems are as follows (The proofs, being straightforward,
are omitted):
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provided (i) Re(a;) > Re(c)) > 0; Re(x,) > Re () >0, |z, ] <1, |z, <1,
| 9| < 1, and (ii) the series representing the basic integral for ® [x,, y;, x,, ¥,] and
¥ [x,, x,] converges absolutely.

Theorem IV — If @ [x,, x,, y;, ¥,]
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4. AN INTERCONNECTION BETWEEN K ¢ AND I, OPERATORS
Theorem V — If
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(equation continued on p. 585)
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Theorem VI — If Re (n,) > — 1, Re(n,) > —~1,]gql <1, ]z | <, |z <1
then
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S. I, K;~OPERATORS AND THE L,~OPERATOR
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6. APPLICATIONS
In this section we give certain applications of the theorems and the operators
given in the previous sections.
(i) Consider
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(equation continued on p. 587)
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Comparing (6.1) and (6.2) we get the following transformation: |
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(ii) Also, one can easily equate I, [a: b, b'; ¢, ¢'; 2, 25, Ty, Bt XA ¥¥] tO two
simultaneous values to get two equations by using Andrews’ (1972) result:
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Equating those two equations we get the following transformation:
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(iii) Next, in (3.1), let
a=1—d + Crigy 2y == qdr=ore, Zy, = C]";“’}H
. (c+); Ax, By
= Cpyy — L,y = ¢ — 1, f(x) =@ .
/I r41 N2 r+1 f(x) [(d )
Then substituting these values in Theorem I we get the following transformation
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M, f(x) is the g-Mellin’s transform of a function f(x).

(iv) Lastly, in Theorem V, i.e. (4.1), take a, = 1 — a, z;, = ¢q%, z, = g,
remaining parameter equals to zero and
f(x,y) = xor-lyoa~t § [d — e, — n,: xq°1, xq°2]

g(x, y) == ¢ [a + m: g~%1/x, g~92/y], then we get the following relation between
two g-double integrals
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(equation continued on p. 589)
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The above result holds, provided Re (y,), Re (,) > 0.
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