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1. Introduction

For real or complex a, ¢ < 1, the g-shifted factorial is defined by

0 ifn=0
(a,q)n:{ (1—a)(1—aq)(1—ag®)...,(1 —ag™') ifneN. (1.1)

The generalized basic hypergeometric series (cf. Gasper and Rahman([1]) is defined
by

T(bs a1;a2,...;ar;q’z _ i (CLl,(lQ,.,.,CLr)n [(_1)nqn(n71)/2]1+377’2nj (12)
_ (Q7 bl7 b27 7bs)n
by, by, ... bs e

where r and s are positive integers, ¢ # 0 when r > s + 1, the numerator
parameters aqg;...;a, and the denominator parameters by;...;bs being complex
quantities provided that b; # ¢ ™;m =0;1;...;7 =1;2;...;s If 0 < |¢| < 1, the
above series converges absolutely for all z if » < s and for |x| < 1if r = s+ 1. This
series also converges absolutely if |¢| > 1 and |z| < |b1by ... bs|/|aras ... a,|.
The abnormal type of generalized basic hypergeometric series ,.¢s(.) is defined as

ay, g, . .. ar,(], - alaa2a"'7a7";Q>n n_ An(n+1)/2
s zZ s 1.3
(b blab27"' S,q :| nZ:O b17b27"'7b5;Q)n q ( )
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where A > 0 and |¢q| < 1.
Jain[3] defined the generalized basic hypergeometric function of two variables as:

¢A:B’;B” (a') . (b/)v (b”)7 q,%,Y
CDEDY () (s ()54, 4y K

o0

= Z H (atvq)m-l—nHtBl(b ) Hful(b;:/a )
H (Ct’ )m-l—nHt:l(d:t’ ) HDH (d:€/7 )

m,n=

anynqzm(m 1)/24+in(n—1)/2+kmn

(4 @) (¢ @)n ’ (1.4)

where |z| < 1,|y] < 1,0 < |g| < 1, for special values of i, 7,k and A, B’, B”,
C,D’, D" are non negative integers and (a) denotes the sequence of A parameters

ai,0Qs,...,a5. When ¢ = j = k = 0, the first member of above equation is written
as / /!
| (@) 2 (0); (07);
A:B";B
(I)C:D/;D” q4,%,Y

(c): (); ()
Agrawal[1] introduced the fractional g-derivative operator of order f in terms of
g-integral as:

1 z
foz: /Z—tq__ftdt;q. 1.5
) = g | =t ) de) (15)
Using the g-integral [3, (1.11.3), p.19), the above operator can written as:
1 — q >
DI f(z) = s D d (1= )51 f(20"). (1.6)
k=0
For f(z) = 2%7! the above equation can be written as:
{z"‘ = &za’&l, Re a >0, V3 (1.7)
Lyla =p)

For arbitrary «, the g-binomial coefficient [3, [.42, p.235] is defined by

[ a L _ M(_qa)n q_< g ) (1.8)

n (@ Dn
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Yadav, Purohit and Vyas [4,(20), p.128] shown that a series can be expressed as a
sum of fractional g-derivative operator namely

N CUTILITE I TG ') S
S a3 o) )

where Re(aq?) > 0, the arbitrary sequence of real and complex number is bounded
in the domain |z| < 1.

Let us define a basic regular function f(z) in terms of power series with a sequence
{A,} of arbitrary coefficients,

f2)=> A" (1.10)

The fractional g-derivative of generalized basic hypergeometric function due to
Yadav and Purohit [4] is given by

a1,0d9,...,0Q
D7, 4 rPs 1q, 2
bi,bo, ..., bs
— alqna a2qn7 s 7a7‘qn
11— "ay,as,...,a;
:< a) (a1, 05 rq)”,@s g,z | . (1.11)

(b1, b2,y ... bg)n

n

b1g", bag", . .. bsq
I will also use the following Transformation formula in our proof:
a,b,vVab, —\ab a,b a,b

1P3 ¢, 2 | = 2 %z | 2 1 ¢, qz

ab, v/abq, —+/abq abq abq

2. Main Results

— 6 qn(nJrafl) Zn(l — Q)n(aa b7 \/(l_, _\/%; Q)n %
>0 q (CLb, \% ab y —V ab ,quﬁ; Q)n
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aq™,bq", vV abq", —vabq", aq"
504 4, 2 (2-1>
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5¢4 y 4, 2 (22)
abqn7 /abqn—l—l/Q7 - /abqn+1/27aqn+,3

3. Proof of (2.1) :
Let us choose an arbitrary sequence {A,} given by:

(CL, b7 \/%7 _\/%7 Q; q)n
(abv V ab sy V ab 7046}5; Q)n

Using the above equation in (1.9)and then using the equation (1.10), we get the

following:
Z (CL, ba \/%7 _\/%7 q>n Zn
n>0 (aba V ab y TV (Ibq, q; Q)n

Z < ) n(n+a71)zn(1.— Q)" »

(@ @)n
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Now applying fractional g-derivative of generalized hypergeometric series due to
Yadav, Purohit and Vyas [7, (20), p.128], we get:

a,b,vab, —/ab
193 1 q, 2

ab, \/abq, —+/abq

— Z < ﬁ ) qn(n+a—1) (’Z(l — Q))n(O‘7 a, ba \/a_> _\/%)n «
n=>0 " q (ab’ M’ _\/Wa Oéqﬁ§ Q)n

aq",bq", vabq", —vabq", aq"
504 14, 2

abq™, \/abqq", —/abqq", ag® ™

This completes the proof of the above result (2.1) using transformation formula(1.12)
on the left hand side .

Proof of(2.2): Let us choose an arbitrary sequence {A,} given by:

(ab, —ab, ab\/q, —ab\/q, a; q)y
(a2b27 —CL2, _bQQ7 Oéqﬁ, q; Q)n

A, =

Using the above equation in (1.9)and then using the equation (1.10) and after doing
some calculation we get the above result(2.2).

Acknowledgment:

The authors are thankful to Dr.S.N.Singh, Ex. Reader and Head, Department of
Mathematics, T.D.P.G. College, Jaunpur (U.P.), INDIA, for his noble guidance
during the preparation of this paper.

References

[1 ] Agarwal,R.P., Fractional g-derivatives and g-integrals and certain hyperge-
ometric transformations, Ganita 27(1976), 25 — 32.

[2 ] Gasper,G.and Rahman,M., Basic Hypergeometric Series, Cambridge Uni-
versity Press, Cambridge, 1990.

[3 ] Slater,L.J., Generalized hypergeometric Functions, Cambridge University
Press, Cambridge, London and New York, 1966.



36

J. of Ramanujan Society of Math. and Math. Sc.

[4 | Yadav,R.K.,Purohit,S.D. and Vyas,S.D., On Applications of g-Fractional
Calculus operators and Transformations Involving Generalized hypergeomet-
ric Functions,Bull.Pure Appl. Math., Vol. 4. No. 1(2010), 125 — 132.

[5 | Yadav,R.K.and purohit,S.D., Fractional q-derivatives and certain Basic hy-
pergeometric transformations, South East Asian J. Math and Math. Sc.,
2(2)(2004), 37 — 46.

[6 | Yadav,R.K. and Purohit,S.D., On fractional g-derivatives and transfor-
mations of the generalized basic hypergeometric functions, J. Indian Acad.
Math. 28(2)(2006), 321 — 326.

[7 | Raina,R.K., An Application of fractional calculus,Rend. Sem. Mat. Univ.
Padova 83, (1990), 7 — 12.



