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CERTAIN FRACTIONAL q-INTEGRAL FORMULAS FOR THE

GENERALIZED BASIC HYPERGEOMETRIC FUNCTIONS OF

TWO VARIABLES

R.K. YADAV, S.L. KALLA∗, S.D. PUROHIT, V.K. VYAS

Abstract. In present paper, we derive two theorems involving fractional q-
integral operators of Erdélyi-Kober type and a basic analogue of Fox’s H-
function of two variables. Corresponding assertions for the Riemann-Liouville
and Weyl fractional q-integral transforms are also presented. Several special
cases of the main results have been illustrated in the concluding section.

1. Introduction

The fractional q-calculus is the q-extension of the ordinary fractional calculus.
The subject deals with the investigations of q-integrals and q-derivatives of arbitrary
order, and has gained importance due to its various applications in the areas like
ordinary fractional calculus, solutions of the q-difference (differential) and q-integral
equations, q-transform analysis etc (see [1] and [8]). Motivated by these avenues
of applications, a number of workers have made use of these operators to evaluate
fractional q-calculus formulae for various special functions like, basic hypergeo-
metric function, basic analogue of Fox’s H-function, general class of q-polynomials
etc. One may refer to the recent papers [5]-[7], [13], [16] and [18]-[20] on the subject.

In this paper, we have established two theorems involving the fractional q-integral
operators of Erdélyi-Kober type, which generalizes the Riemann-Liouville and Weyl
fractional q-integral operators. Several special cases of the main results have been
illustrated in the concluding section.

In the theory of q-series, for real or complex a and ∣q∣ < 1, the q-shifted factorial
is defined as:

(a; q)n =

n−1∏

i=0

(1− aqi) ≡ (a; q)∞
(aqn; q)∞

(n ∈ N), (1.1)

so that
(a; q)0 = 1,
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or equivalently

(a; q)n =
Γq(a+ n)(1− q)n

Γq(a)
, (1.2)

where the q-gamma function cf. Gasper and Rahman [4], is given by

Γq(a) =
(q; q)∞

(qa; q)∞(1− q)a−1
=

(q; q)a−1

(1− q)a−1
, (1.3)

(a ∕= 0,−1,−2, ⋅ ⋅ ⋅ ).
Also

(x− y)º = xº
∞∏

n=0

[
1− (y/x)qn

1− (y/x)qº+n

]
= xº

(y
x
; q
)
º
. (1.4)

The q-analogue of the familiar Riemann-Liouville fractional integral operator of
a function f(x) due to Agarwal [2], is given by

I®q {f(x)} =
1

Γq(®)

∫ x

0

(x− tq)®−1f(t) dqt (ℜ(®) > 0, ∣q∣ < 1). (1.5)

Also, the basic analogue of the Kober fractional integral operator cf. Agarwal
[2] is defined by

I´,®q {f(x)} =
x−´−®

Γq(®)

∫ x

0

(x− tq)®−1t
´f(t) dqt (ℜ(®) > 0, ∣q∣ < 1, ´ ∈ R). (1.6)

A q-analogue of the Weyl fractional integral operator due to Al-Salam [3], is
given by

K®
q f(x) =

q−®(®−1)/2

Γq(®)

∫ ∞

x

(t− x)®−1f(tq
1−®) dqt (ℜ(®) > 0, ∣q∣ < 1). (1.7)

In the same paper, Al-Salam [3] introduced the q-analogue of the generalized
Weyl fractional integral operator in the following manner:

K´,®
q {f(x)} =

q−´x´

Γq(®)

∫ ∞

x

(t− x)®−1 t−´−®f(tq1−®) dqt (1.8)

(ℜ(®) > 0, ∣q∣ < 1, ´ ∈ R).

Also the basic integrals (cf. Gasper and Rahman [4]), are given by
∫ x

0

f(t) dqt = x(1− q)

∞∑

k=0

qkf(zqk), (1.9)

∫ ∞

x

f(t) dqt = x(1− q)

∞∑

k=1

q−kf(xq−k), (1.10)

and ∫ ∞

0

f(t) dqt = (1− q)

∞∑

k=−∞
qkf(qk). (1.11)

Following Saxena, Modi and Kalla [15], the basic analogue of the H-function of two
variables in a slightly modified notation is defined as:

H
A, (M1:N1),(M2:N2)
C,D (P 1 :Q1),(P 2:Q2)

⎡
⎢⎢⎣

z1
z2

; q

∣∣∣∣∣∣∣∣

(c; °, °′)
(a, ®); (a′, ®′)

(d; ±, ±′)
(b, ¯); (b′, ¯′)

⎤
⎥⎥⎦
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=
1

(2¼ i)
2

∫

C∗
1

∫

C∗
2

X1(s; q)X2(t; q)X3(s, t; q)¼
2zs1 z

t
2

G(q1−s)G(q1−t) sin¼ s sin¼ t
dqs dqt, (1.12)

where ∣q∣ < 1, log q = −w = −(w1 + iw2) , w1 and w2 are real constants,

G(qa) =

{ ∞∏
n=0

(1− qa+n)

}−1

=
1

(qa; q)∞
. (1.13)

Also

X1(s, q) =

M1∏
j=1

G(qbj−¯js)
N1∏
j=1

G(q1−a
j
+®js)

Q1∏
j=M1+1

G(q1−b
j
+¯js)

P1∏
j=N1+1

G(qaj
−®js)

, (1.14)

X2(t, q) =

M2∏
j=1

G(qb
′
j−¯

′
jt)

N2∏
j=1

G(q1−a
′
j+®

′
jt)

Q2∏
j=M2+1

G(q1−b
′
j+¯

′
jt)

P2∏
j=N2+1

G(qa
′
j−®

′
js)

, (1.15)

and

X3(s, t; q) =

A∏
j=1

G(q1−c
j
+°js+°

′
jt)

C∏
j=A+1

G(q
c
j
−°js−°′

j
t
)

D∏
j=1

G(q1−d
j
+±js+±

′
jt)

. (1.16)

The coefficients °j and °
′
j (1≤ j ≤ C); ±j and ±

′
j (1≤ j ≤ D); ®j (1 ≤ j ≤ P1),

®
′
j (1 ≤ j ≤ P2), ¯j (1 ≤ j ≤ Q1) , ¯

′
j (1 ≤ j ≤ Q2) are positive numbers. And

A, C, D, P1, P2, Q1, Q2,M1,M2, N1, N2 are none negative integers, satisfying the
following inequalities 0 ≤ A ≤ C, 0 ≤ Mi ≤ Qi, 0 ≤ Ni ≤ Pi, D > 0; ∀i ∈ {1, 2}.

The contours C∗
1 and C∗

2 are lines parallel to ℜ(wis) = 0 (i = 1, 2), with in-
dentations, if necessary, in such a manner that all the poles of G(qbj−¯js) for

j ∈ {1, ...,M1} and G(q
b
′
j
−¯

′
j
t
) for j ∈ {1, ...,M2}, lie to the right and those

of G(q
1−cj+°js+°

′
j
t
) for j ∈ {1, . . . , A}, G(q1−aj+®js) for j ∈ { 1, . . . N1} and

G(q1−a′
j+®′

js) forj ∈ { 1, . . . N2} lie to the left of the contours . An empty product
is interpreted as unity. The poles of the integrand are assumed to be simple. For
large values of ∣s∣ and ∣t∣ the integral converges if ℜ[s log(z1) − log sin¼s]< 0 and
ℜ[t log(z2)− log sin¼t]< 0.

Further, if we set ® = ®′ = ¯ = ¯′ = ° = °′ = ± = ±′ = 1 in the definition (1.12),
then it reduces to a basic analogue of Meijer’s G-function of two variables (see [15]).

It is to observe that for A = C = D = 0 in (1.12) the basic Fox’s H-function of
two variables reduces to a product of two basic Fox’s H-functions of one variables
(see [15, p.36, eqn.(2.2)]) as under:

H
0, (M1:N1),(M2:N2)
0,0 (P 1 :Q1),(P 2:Q2)

[
z1
z2

; q

∣∣∣∣
(a, ®); (a′, ®′)
(b, ¯); (b′, ¯′)

]

= HM1,N1

P1,Q1

[
z1; q

∣∣∣∣
(a, ®)
(b, ¯)

]
HM2,N2

P2,Q2

[
z2; q

∣∣∣∣
(a′, ®′)
(b′, ¯′)

]
, (1.17)
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where the basic analogue of the Fox’s H-function of one variable due to Saxena,
Modi and Kalla [14] is given by

HM1,N1

P1,Q1

[
x; q

∣∣∣∣
(a, ®)
(b, ¯)

]

=
1

2¼ i

∫

C

M1∏
j=1

G(qbj−¯js)
N1∏
j=1

G(q1−aj+®js) ¼ xs

Q1∏
j=M1+1

G(q1−bj+¯js)
P1∏

j=N1+1

G(qaj−®js) G(q1−s) sin¼ s

dqs, (1.18)

where 0 ≤ M1 ≤ Q1, 0 ≤ N1 ≤ P1, ®i’s and ¯j ’s are all positive integers.
The contour C is a line parallel to ℜ(! s) = 0 with indentations if necessary,
in such a manner that all the poles of G(qbj−¯js), 1 ≤ j ≤ M1 are to the right,
and those of G(q1−aj+®js), 1 ≤ j ≤ N1 to the left of C. For large values of
∣s∣, the integral converges if ℜ[s log(x) − log sin¼s]< 0 on the contour C, i.e. if∣∣ { arg(x)− w2w

−1
1 log ∣x∣}

∣∣< ¼, where 0<∣q∣<1, log q = −w = −(w1 + iw2). w1

and w2 being real.

Further, if we set ®i = ¯j = 1, ∀ i and j in (1.18), we obtain the basic analogue
of Meijer’s G-function, due to Saxena, Modi and Kalla [14].

A detailed account of Meijer’s G-function, Fox’s H-function and various functions
expressible in terms of Fox’s H-function can be found in research monographs due
to Mathai [9], Mathai and Saxena [10, 11], Mathai, Saxena and Haubold [12] and
Srivastava, Gupta and Goyal [17].

2. Main Results

In this section, we will establish four fractional q-integral formulae for the basic
analogue of Fox’s H-function of two variables. The results are presented in the
form of two theorems and corresponding corollaries as follows:

Theorem 2.1. Let ℜ(¹) > 0, ∣q∣ < 1, ´ ∈ R and I´,®q {.} be the Kober fractional
q-integral operator (1.6), then the following result holds:

I´,¹q

⎧
⎨
⎩
x¸−1H

A, (M1:N1),(M2:N2)
C,D, (P1 :Q1),(P2:Q2)

⎡
⎢⎢⎣

z1x
½

z2x
¾ ; q

∣∣∣∣∣∣∣∣

(c; °, °′)
(a, ®); (a′, ®′)

(d; ±, ±′)
(b, ¯); (b′, ¯′)

⎤
⎥⎥⎦

⎫
⎬
⎭

= (1− q)
¹
x¸−1

H
A+1, (M1:N1),(M2:N2)
C+1,D+1, (P1 :Q1),(P2:Q2)

⎡
⎢⎢⎣

z1x
½

z2x
¾ ; q

∣∣∣∣∣∣∣∣

(1− ¸− ´; ½, ¾), (c; °, °′)
(a, ®); (a′, ®′)

(d; ±, ±′), (1− ¸− ¹− ´; ½, ¾)
(b, ¯); (b′, ¯′)

⎤
⎥⎥⎦ , (2.1)

where ℜ[s log(z1) − log sin¼ s]< 0, ℜ[t log(z2) − log sin¼ t]< 0, and ½ and ¾ being
any positive integers.
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Proof. To prove the theorem, we consider the left hand side of equation (2.1) (say
L) and make use of the definitions (1.6) and (1.12), we obtain

L =
x−´−®

Γq(®)

∫ x

0

(x− yq)®−1y
´

⎧
⎨
⎩

y¸−1

(2¼ i)
2

∫

C∗
1

∫

C∗
2

X1(s; q)X2(t; q)X3(s, t; q)¼
2(y½z1)

s(y¾z2)
t

G(q1−s)G(q1−t) sin¼ s sin¼ t
dqs dqt

⎫
⎬
⎭

dqy.

In the above expression, the variables of integration for the inner contour integrals
C∗

1 and C∗
2 are s and t, whereas the variable of integration for the first integral is y.

Hence, on interchanging the order of integration, which is justified under conditions
stated with the definitions (1.6) and (1.12), we obtain

L =
x−´−®

Γq(®) (2¼ i)
2

∫

C∗
1

∫

C∗
2

X1(s; q)X2(t; q)X3(s, t; q)¼
2zs1z

t
2

G(q1−s)G(q1−t) sin¼ s sin¼ t

{ ∫ x

0

(x− yq)®−1y
´
{
y½ s+¾ t+¸−1

}
dqy

}
dqs dqt,

which on interpretation in light of the definition (1.6), can expressed as

L =
1

(2¼ i)
2

∫

C∗
1

∫

C∗
2

X1(s; q)X2(t; q)X3(s, t; q)¼
2zs1z

t
2

G(q1−s)G(q1−t) sin¼ s sin¼ t
I´,¹q

{
x½ s+¾ t+¸−1

}
dqs dqt.

On using the known result due to Yadav and Purohit [18, p. 440, eqn. (19)], namely

I´,¹q

{
x¸−1

}
=

Γq(¸+ ´)

Γq(¸+ ´ + ¹)
x¸−1 (Re(¸+ ´) > 0), (2.2)

the above expression reduces to

L =
1

(2¼ i)
2

∫

C∗
1

∫

C∗
2

X1(s; q)X2(t; q)X3(s, t; q)¼
2zs1z

t
2

G(q1−s)G(q1−t) sin¼ s sin¼ t

Γq(½ s+ ¾ t+ ¸+ ´)

Γq(½ s+ ¾ t+ ¸+ ´ + ¹)
x½ s+¾ t+¸−1dqs dqt,

which on further simplifications reduces to the desired right-hand side of (2.1). □

On setting ´ = 0 and making use of the functional relation, namely

x¹I0,¹q {f(x)} = I¹q {f(x)} , (2.3)

the Theorem 2.1 leads to the following result:

Corollary 2.2. If ℜ(¹) > 0, ∣q∣ < 1, and I®q {.} be the Riemann-Liouville fractional
q-integral operator (1.5), then the following formula holds:

I¹q

⎧
⎨
⎩
x¸−1H

A, (M1:N1),(M2:N2)
C,D, (P 1 :Q1),(P 2:Q2)

⎡
⎢⎢⎣

z1x
½

z2x
¾ ; q

∣∣∣∣∣∣∣∣

(c; °, °′)
(a, ®); (a′, ®′)

(d; ±, ±′)
(b, ¯); (b′, ¯′)

⎤
⎥⎥⎦

⎫
⎬
⎭

= (1− q)
¹
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x¸+¹−1 H
A+1, (M1:N1),(M2:N2)
C+1,D+1, (P 1 :Q1),(P 2:Q2)

⎡
⎢⎢⎣

z1x
½

z2x
¾ ; q

∣∣∣∣∣∣∣∣

(1− ¸; ½, ¾), (c; °, °′)
(a, ®); (a′, ®′)

(d; ±, ±′), (1− ¸− ¹; ½, ¾)
(b, ¯); (b′, ¯′)

⎤
⎥⎥⎦ ,

(2.4)
where ℜ[s log(z1) − log sin¼ s]< 0, ℜ[t log(z2) − log sin¼ t]< 0,and ½ and ¾ being
any positive integers.

Theorem 2.3. If ℜ(¹) > 0, ∣q∣ < 1, and ´ ∈ R, then the generalized Weyl
fractional q-integral operator for the basic analogue of Fox’s H-function of two
variables is given by

K´,¹
q

⎧
⎨
⎩
x¸H

A, (M1:N1),(M2:N2)
C,D, (P 1 :Q1),(P 2:Q2)

⎡
⎢⎢⎣

z1x
−½

z2x
−¾ ; q

∣∣∣∣∣∣∣∣

(c; °, °′)
(a, ®); (a′, ®′)

(d; ±, ±′)
(b, ¯); (b′, ¯′)

⎤
⎥⎥⎦

⎫
⎬
⎭

= (1− q)
¹
x¸q−¹¸

H
A+1, (M1:N1),(M2:N2)
C+1,D+1, (P 1 :Q1),(P 2:Q2)

⎡
⎢⎢⎣

z1(xq
−¹)

−½

z2 (xq
−¹)

−¾ ; q

∣∣∣∣∣∣∣∣

(1 + ¸− ´; ½, ¾), (c; °, °′)
(a, ®); (a′, ®′)

(d; ±, ±′), (1 + ¸− ¹− ´; ½, ¾)
(b, ¯); (b′, ¯′)

⎤
⎥⎥⎦ ,

(2.5)
where ℜ[s log(z1) − log sin¼ s]< 0, ℜ[t log(z2) − log sin¼ t]< 0, and ½ and ¾ being
any positive integers.

Proof. Using the definition of the generalized Weyl fractional q-integral operator
(1.8) in the left hand side of (2.5), writing the function in the form given by (1.12),
interchanging the order of integrations and evaluating the integral by a known result
due to Yadav, Purohit and Kalla [20], we easily arrive at the result (2.5) under the
conditions given with the Theorem 2.3.

□
Corollary 2.4. If ℜ(¹) > 0, ∣q∣ < 1 and K¹

q {.} represents the Weyl fractional
q-integral operator, then the following formula holds:

K¹
q

⎧
⎨
⎩
x¸H

A, (M1:N1),(M2:N2)
C,D, (P 1 :Q1),(P 2:Q2)

⎡
⎢⎢⎣

z1x
−½

z2x
−¾ ; q

∣∣∣∣∣∣∣∣

(c; °, °′)
(a, ®); (a′, ®′)

(d; ±, ±′)
(b, ¯); (b′, ¯′)

⎤
⎥⎥⎦

⎫
⎬
⎭

= (1− q)
¹
q−¹¸−¹(¹+1)/2 x¸+¹

H
A+1, (M1:N1),(M2:N2)
C+1,D+1, (P 1 :Q1),(P 2:Q2)

⎡
⎢⎢⎣

z1(xq
−¹)

−½

z2 (xq
−¹)

−¾ ; q

∣∣∣∣∣∣∣∣

(1 + ¸+ ¹; ½, ¾), (c; °, °′)
(a, ®); (a′, ®′)

(d; ±, ±′), (1 + ¸; ½, ¾)
(b, ¯); (b′, ¯′)

⎤
⎥⎥⎦ ,

(2.6)
where ℜ[s log(z1) − log sin¼ s]< 0, ℜ[t log(z2) − log sin¼ t]< 0, and ½ and ¾ being
any positive integers.
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We omit here the proof of Corollary 2.4 as its details are similar to Theorem 2.3.

3. Special Cases

The q-extension of the Fox’s H-function for two variables defined by (1.12) in
terms of the Mellin-Barnes type of basic integrals is most general in character and
involves a number of q-special functions including the Hq(.) and Gq(.) functions
of one variable, as its particular cases. Therefore, the results obtained in this ar-
tical are useful in preparing some tables of the Kober, Riemann-Liouville, Weyl
and Generalized Weyl type fractional q-integral operators of most of the special
functions expressible in term of the H-functions. In this regard one can refer to the
work of Kalla, Yadav and Purohit [7, pp.316-317, eqn. (1.14)-(1.23)] (see also [16],
[20]). However, we illustrate few special cases of the main results.

For example, if we set A = C = D = 0, in the results (2.1), (2.4)-(2.6) and
making use of the known result (1.17), we obtain the following fractional q-integral
formulae involving the product of two Hq(.) functions:

Corollary 3.1. Let ℜ(¹) > 0, ∣q∣ < 1, ´ ∈ R, then the following result holds true:

I´,¹q

{
x¸−1HM1,N1

P1,Q1

[
z1x

½; q

∣∣∣∣
(a, ®)
(b, ¯)

]
HM2,N2

P2,Q2

[
z2x

¾; q

∣∣∣∣
(a′, ®′)
(b′, ¯′)

]}

= (1− q)
¹
x¸−1H

1, (M1:N1),(M2:N2)
1,1, (P 1 :Q1),(P 2:Q2)

⎡
⎢⎢⎣

z1x
½

z2x
¾ ; q

∣∣∣∣∣∣∣∣

(1− ¸− ´; ½, ¾)
(a, ®); (a′, ®′)

(1− ¸− ¹− ´; ½, ¾)
(b, ¯); (b′, ¯′)

⎤
⎥⎥⎦ ,

(3.1)
where ℜ[s log(z1) − log sin¼ s]< 0, ℜ[t log(z2) − log sin¼ t]< 0, and ½ and ¾ being
any positive integers.

Corollary 3.2. If ℜ(¹) > 0, ∣q∣ < 1, and ½ and ¾ being any positive integers, then
we have:

I¹q

{
x¸−1HM1,N1

P1,Q1

[
z1x

½; q

∣∣∣∣
(a, ®)
(b, ¯)

]
HM2,N2

P2,Q2

[
z2x

¾; q

∣∣∣∣
(a′, ®′)
(b′, ¯′)

]}

= (1− q)
¹
x¸+¹−1H

1, (M1:N1),(M2:N2)
1,1, (P 1 :Q1),(P 2:Q2)

⎡
⎢⎢⎣

z1x
½

z2x
¾ ; q

∣∣∣∣∣∣∣∣

(1− ¸; ½, ¾)
(a, ®); (a′, ®′)

(1− ¸− ¹; ½, ¾)
(b, ¯); (b′, ¯′)

⎤
⎥⎥⎦ , (3.2)

where ℜ[s log(z1)− log sin¼ s]< 0 and ℜ[t log(z2)− log sin¼ t]< 0.

Corollary 3.3. Let ℜ(¹) > 0, ∣q∣ < 1, ´ ∈ R, then the following fractional q-
integral formula holds true:

K´,¹
q

{
x¸HM1,N1

P1,Q1

[
z1x

−½; q

∣∣∣∣
(a, ®)
(b, ¯)

]
HM2,N2

P2,Q2

[
z2x

−¾; q

∣∣∣∣
(a′, ®′)
(b′, ¯′)

]}
= (1− q)

¹
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x¸q−¹¸H
1, (M1:N1),(M2:N2)
1,1, (P 1 :Q1),(P 2:Q2)

⎡
⎢⎢⎣

z1(xq
−¹)−½

z2(xq
−¹)−¾ ; q

∣∣∣∣∣∣∣∣

(1 + ¸− ´; ½, ¾)
(a, ®); (a′, ®′)

(1 + ¸− ¹− ´; ½, ¾)
(b, ¯); (b′, ¯′)

⎤
⎥⎥⎦ , (3.3)

where ℜ[s log(z1) − log sin¼ s]< 0, ℜ[t log(z2) − log sin¼ t]< 0, and ½ and ¾ being
any positive integers.

Corollary 3.4. If ℜ(¹) > 0, ∣q∣ < 1, and ½ and ¾ being any positive integers, then
the following result holds:

K¹
q

{
x¸HM1,N1

P1,Q1

[
z1x

−½; q

∣∣∣∣
(a, ®)
(b, ¯)

]
HM2,N2

P2,Q2

[
z2x

−¾; q

∣∣∣∣
(a′, ®′)
(b′, ¯′)

]}

= (1− q)
¹
x¸+¹ q−¹¸−¹(¹+1)/2

H
1, (M1:N1),(M2:N2)
1,1, (P 1 :Q1),(P 2:Q2)

⎡
⎢⎢⎣

z1(xq
−¹)−½

z2(xq
−¹)−¾ ; q

∣∣∣∣∣∣∣∣

(1 + ¸+ ¹; ½, ¾)
(a, ®); (a′, ®′)
(1 + ¸; ½, ¾)
(b, ¯); (b′, ¯′)

⎤
⎥⎥⎦ , (3.4)

where ℜ[s log(z1)− log sin¼ s]< 0 and ℜ[t log(z2)− log sin¼ t]< 0.

Further, if we set ® = ®′ = ¯ = ¯′ = ° = °′ = ± = ±′ = ¾ = ½ = 1 , in the
Theorems 2.1 and 2.3, and Corollaries 2.2, 2.4 and 3.1 to 3.4 one can easily obtain
similar type of fractional q-integrals for the basic analogue of Meijer’s G-function
of two variables.

Finally, if we put ¾ = 0 and ¸ = 1, we observe that the results (3.1) of Corollary
3.1 and (3.2) of Corollary 3.2, respectively, provides the known results due to Sax-
ena, Yadav, Kalla and Purohit [16, p.156, eqn. (24)] and Kalla, Yadav and Purohit
[7, p.317, eqn. (2.1)]. Similarly, for ¾ = 0 and ¸ = 0 the results (3.3) and (3.4) give
rise to known results due to Yadav, Purohit and Kalla [20, pp.135-136, eqn. (2.3)]
and Yadav and Purohit [19] (for ½ = 1) respectively.
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[6] L. Galué, Generalized Erdélyi-Kober fractional q-integral operator, Kuwait J. Sci. Eng., 36
(2A) (2009), 21-34.

[7] S.L. Kalla, R.K. Yadav and S.D. Purohit, On the Riemann-Liouville fractional q-integral
operator involving a basic analogue of Fox H-function, Fract. Calc. Appl. Anal., 8(3) (2005),
313-322.

[8] Z.S.I. Mansour, Linear sequential q-difference equations of fractional order, Fract. Calc. Appl.
Anal., 12(2) (2009), 159-178.



38 R.K. YADAV, S.L. KALLA, S.D. PUROHIT, V.K. VYAS

[9] A.M. Mathai, A Handbook of Generalized Special Functions for Statiscal and Physical Sci-
ences, Clarendon Press. Oxford, 1993.

[10] A.M. Mathai and R.K. Saxena, Generalized Hypergeometric Functions with Applications in
Statistics and Physical Sciences, Lecture Series in Math No-348,Springer-verlag, Heidelberg,
1973.

[11] A.M. Mathai and R.K. Saxena, The H-Function with Applications in Statistics and Other
Disciplines, John Willey and Sons. Inc., New York, 1978.

[12] A.M. Mathai and R.K. Saxena and H.J. Haubold,The H-function Theory and Applications,
Springer, New York, 2010.

[13] S.D. Purohit and S.L. Kalla, On the fractional q-calculus of a general class of q-polynomials,
Algebras, Groups Geom., 26 (2009), 1-14.

[14] R.K. Saxena, G.C. Modi and S.L. Kalla, A basic analogue of Fox’s H-function, Rev. Tec.
Ing. Univ. Zulia, 6 (1983), 139-143.

[15] R.K. Saxena, G.C. Modi and S.L. Kalla, A basic analogue of H-function of two variable,
Rev. Tec. Ing. Univ. Zulia, 10(2) (1987), 35-38.

[16] R.K. Saxena, R.K. Yadav, S.L. Kalla and S.D. Purohit, Kober fractional q-integral operator
of the basic analogue of the H-function, Rev. Tec. Ing. Univ. Zulia, 28(2) (2005), 154-158.

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

[18] R.K. Yadav and S.D. Purohit, On application of Kober fractional q-integral operator to
certain basic hypergeometric function, J. Rajasthan Acad. Phy. Sci., 5(4) (2006), 437-448.

[19] R.K. Yadav and S.D. Purohit, On applications of Weyl fractional q-integral operator to
generalized basic hypergeometric functions, Kyungpook Math. J., 46 (2006), 235-245.

[20] R.K. Yadav, S.D. Purohit and S.L. Kalla, On generalized Weyl fractional q-integral operator
involving generalized basic hypergeometric function, Fract. Calc. Appl. Anal., 11(2) (2008),
129-142.

R.K. Yadav, V.K. Vyas
Department of Mathematics and Statistics, J. N. Vyas University, Jodhpur-342005, In-
dia.

E-mail address: rkmdyadav@gmail.com; vyas.vijay01@rediffmail.com

S.L. Kalla
Institute of Mathematics, Vyas Institute of Higher Education, 15 B, Pal-Link Road,
Jodhpur-342008, India.

E-mail address: shyamkalla@gmail.com

S.D. Purohit
Department of Basic-Sciences (Mathematics), College of Technology and Engineering,
M.P. University of Agriculture and Technology, Udaipur-313001, India.

E-mail address: sunil a purohit@yahoo.com


