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Abstract

The object of this paper is to established the Kober fractional integral operator
of the generalized basic hypergeometric function.Interestingly Kober fractional in-
tegral operator of various g-polynomials have been expressed in terms of the basic
analogue of Kampé de Fériet function.Some special cases have been deduced as an
application of main result.
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1 Introduction

For ¢ < 1 and real or compleex a, the ¢-shifted factorial is defined as

1 if n = 0;
(@, ) = { (1—a)(1—ag)(1—ag?)...(1—ag™") ifne N. (1.1)
The g-gamma function is given as
4 9)oo -
Iy = (B0 g (12)
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In terms of gamma the equation (1) can be expressed as

(@ 0), = 0 g (1.3
Also

(x —y)y =" (i;q)y (1.4)

The genaralized basic hypergeometric Serie [2, (1.2.22), p.4] is defined as

Ay, az; ..., 0y

rOs 1,2
blub27"'7bs

14+s—r
0 (a1;Q)n(a2;Q)n - - (ar; q)n o ( 9 > B
nZ:O ) (bl7 ) (627(])n (bs;q)n ( 1) 1 ' (15)

The Basic analogue of Kober fractional integral operator (cf.Agarwal [1]) is given by

B = T [ @~ et @)y (1.6)

where £(a) > 0,|¢| <1 and n € R
Also the basic integral (¢f.Gasper& Rahman[3]) is given by

[ @ = 2= ) Y ¢ 100 (1.7)

In view of (1.7) the equation (1.6) can be written as

—gr T (1 - q) () = (24'5q) g7

re{f(z)} = f(zq").  (1.8)
q L) % (14) (- 20-0m)
which on replacing x by z we have
—¢ (1 - 9)(¢:9)a 1*“,61) q"
e = ). 1.
1 {f(2)) oy ey e e (19)
Heine’s g-analogue of Gauss summation formula is given by
(c/a,c/b; q)o
b; c; b) = . 1.10
2¢1 (CL7 6 4, C/(l ) (C, c/ab; Q)oo ( )
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the above formula is valid for |c¢/ab| < 1.For the terminating case when a = ¢~", (1.10)

reduces to (/b a)
— C/0;q) o
" b;c; "/b) = ———. 1.11
2¢1 (q 05654, Cq / ) (C, q)oo ( )
By changing the order of summation it follows from (1.11) that
. (¢/b; @)oo
" b ¢ === 1.12
2¢1(q ) 7C7Q7q> (C;Q)a> ( )
The g-binomial theorem due to Cauchy [1843], Heine[1847] is given by
az;q)oo
ulai —5.2) = 0= <1 gl <1 (113

The basic analogue of Kampé de Fériet function (cf.Srivastava and Karlson[3]) is defined

as ,
| (@)= (0); (V)
¢A:B;B 4. T
C:D;D’ 4, T, Y

(c) : (d); (d')
Hﬁ:l (@p; q)ern Hf:l (bp; Q)m Hf:/1< ;;; Q)n ™

n

x
_ - (1.14)
m,n>0 Hg:l(cp; Q)m-i-n Il)):l (dp; Q)m Hf:l(d;; Q)n (Q; Q)m( ) Q)n
where |z| < 1,]y| <1 and 0 < |¢| < 1.
The abnormal type of genaralized basic hypergeometric Serie is defined as
a1, G2, .. Ar; q, 2 o0 .
T¢s 1 2 _ Z (aly a27 e 7a/7‘) Q)n an)\n(n—l)/Q (115)
by, bo, ... by g =0 (4,01, 02, bs; @)

where A > 0.
In the proof of the main result, I will use the following definition of various g-polynomials
in the proof of the main results: The g-Laguerre polynomials

LM (w;9) = " 1¢n 4 —2q" (1.16)

qa+1

The Wall polynomials (or Little g-Laguerre polynomial)

W36, q) = (=1)"(b; ¢)ng"™V/? 26, 4 (1.17)
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qfn qa+,8+n+1
(" 9)n ’ .
T (z;q) = 201 1q, g (1.18)
(¢ Dn it
q
The Stieltjes-Wigert polynomials
" g
Sn(z;9) = 160 . (1.19)
- 4
The g-Hahn polynomials
q " afg"
Qn(l';Oé,B,V; q) = 3¢2 14,4 (120)
aq, vq
The g-Meixner polynomials
"z
O
My(2; 8,7:9) = (B @n 201 14 (1.21)
p
The g-Charlier polynomials
"
. g"t!
Cn(x7057Q) - 29251 4 — « (122)
0
The g-Krawtchouk polynomials
q—n, _a—lqn’ T
Kn(z;a,N5q) = 362 14,9 (1.23)
g™, 0
The g-Konhauser polynomials of first Kind
atl. no(o—nk. kY o (1/2)ki(k—1)+ki(nta+l)
Zéa}(z,k,q) _ (q - 72)”76 (q - a]i] )Zq — xzk (124)
(50" = (a5 dF); (@™ @)

The g-Konhauser polynomials of second Kind

L &g S (a7 0)i(d 0 4 )ud
(@onim (@o)r = (¢; )i

Vi 2k q) = (1.25)
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The bibasic form of the g-analogue of the Bedient polynomials of first kind is given by:

o [amathpla
(05 0)n(20/ V)" @0 (1)

(¢ Dn
- : 67 qlin/a

R, (a,B;q,%) =

The bibasic form of the g-analogue of the Bedient polynomials of second kind is given
by:

—-n

g g T ap

o Bia z) = (X Dn(20)" 1¢% g, (1/2)"
Cule 5:4,2) (q;q)n(ag;q)f@ o g5 (127)
— ¢/ aq

and the Gegenbaur polynomials

—n

—n+1.
7qn s

Ry, Biq,2) = o Q)E‘f;){l\/a)nml %0, (g/ o) (1.28)
- e

The generalized multibasic hypergeometric function is defined as:

CL1,CL2,...,G,TZC11,C12,...7C17.1;...;Cm1,0m2,...,Cme
¢ Q15 G2, - Gms 2
b1>b27-"7b5:d117d127---7dls1;---;dmlvdm27"'7dmsm

_ io: (ala a2, ..., 0 Q)n o ﬁ (le’ Cj2, - .- 7Cj7']'; Qj)n . (129
n—0 (qa bi, by, ..., bs; Q)n j=1 (dﬂ, dj27 e 7djsj§ Qj)n

where 0 < |¢;], |q| <1, |2] < 1.

2 Main Results
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14+n+a. a17a2a~"7a7‘7qn

7)a(q Q) oo

—q (1 —q)(q;
)(q"

(Oé blab27"'7bs>q1+n+a

<q2(1+n)+a§ Q)r Lyla

A=) @) 1= )@ Qa | TG
]g { = ( H

e { (1—q )™ Q)rq”(“’)}

a (gt+otn: q), Ly(a)(gtrotn;q),

{1 =g ") Qu(z 0,8, v59)}
=@ e aan | ¢ B
BT

1;2 . n
1;2 14,497, 49
— Iz ,aq,vq

{0 = g )Mz 8,75 9)

ziq g

—(1 = @) (¢;0)alB; @)n

.. n+1
Po1 1, g7, I
qafq(a) —z B K
ne (1= g )z 0:0)}
2 gt g
_ —(1 - CI)(Q?Q)a ¢1;1;1 1 1 q"+1
qarq<a) 0:1;0 y 4, q )
e {(1— g ™)K, (210, Niq) |
P 1+Oc; —n’ _a—l n
~(1- )@ Da i ¢ T
= qar (Q) 0:1;2 N ’q7q 7q
q -z ;47,0

’( ) r+1¢s+1 1q, %

1+ “+a
n) q"

—q*(1 - q)(¢;9)alq"; @) 70+

(2.2)

(2.3)

(2.4)

(2.5)

(2.6)

(2.7)
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_(1 _ q) (q; q)a<q1+a+n; q>oo <qa+1 nk Zn: q ) q" Q)z’k q(1/2)l<:z'(k:—1)—|rlcz'(n—|rcv+1)ZHC
q°T'g(a@)(q"; @)oo (¢" ") = z( et g, (@t q)in
(2.8)
e {1 =g 7)Yz kq) )
—Uf—quq)(q““+”qcn§é q“T1”2 " (g7 i@ 6 g (2.9)
°T() (@ Qoo (G O 1= (gt g), = (4;9):
e {(1 _ q—j—a)R (a, Biq x)} _ —(1—g)(g Q)a(q1+a+na Qoo(@; @)n(22//@)"
I Y ¢°Tq()(q"; )0 (45 O
¢ " g " Bla, g
qn+a+1
><4¢3 ) q q, o (210)
- B? ql—n/a’ ql—n
e {1 = q77)Gula, B, 7) | _ (1= 9@ 2al@"™ @)oo(a3 @)n(22)"
I “Ty(a)(q"; @)oo (q; @)n(B; q)n
" g B, g .
X403 44, (2.11)
— R Le N Ly N
]Wﬂl{(l __q—j—a)(j{a}(z;q)} _ (=)@ Q)a(@™; q)as(0; 0)n(22/ V)"
I " q°T'()(4"; @)oo (45 @)
g " g g
qn+a+l
X 309 aq 4, —on (2_12)
- g et
al,...,arzcn,...,clrl;...;cml,...,cmrm
o (1—q g Gy Q15 G2y -y G 2
bly---7bs:d117'--7d181;---;dmla-uudmsm

(1= (4 9)ald " @)oo

T, (0)(¢" 4)
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al?"wahqn:cllw"7clr1;-";cm17"‘7cmrm
X 1,2, G 2 (2.13)
1. . .
bl?"'7b87qa+n+ 'dlla-"udlsy'"7dm17"'7dmsm

Proof of the main results:

To prove the result (2.1), take

a1,0a2,...,0y

f(z) = (1=q )0, 1,2
blab2>"'7bs

in the equation(1.9). After interchanging the order of summation and using the formula(1.13)

and after some simplification , we obtain

a1, a2, ...,0y
NeY —(a+r .
]Z (1_q ( ))Tgbs 7Q7Z
b17b27"‘7bs

1+s—r
r
14+n+a. 00 7.
q q 74 ) ai, g, ...,0r,q°,4q)r r r (2)
HUAGETINE N

—¢ “(1-q)(g
)( ) r=0 (blv b2a s 7b57 ql—i—a—i—n)r

I'y(a

On making use of equation(1.5), this reduces to result(2.1).
To prove the result (2.2), take

147n.
— o —(a+r) (q ) q)’“
f(z)=(1-¢q ) (2 +a; Q)r

in the equation (1.9), we gbtain

]77,04 (1 - q—(a-&—r))(ql—l—n; Q)r _ _q—oz(l - q)( ) 2¢ ( 1+a 1+77, q2(1+n)+a, q qn)
q (q2(1+n)+a;q)r Fq(a) ) )

Making use of the equation(1.10) this reduces to the result (2.2).
To prove the result (2.3), take

(1 =g @) (g q)rq ="
(gHttes q),

f(z) =
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in the equation (1.9), we gbtain

po { L= "0 —q (1= 9)(g:)a
! (g*tetm; q), [y(a)

+n+ta.

261 (47", ¢ g 14, 4)

Making use of the equation (1.12) this reduces to the result (2.3).
To prove the result (2.4), take

F) = {1 =" )Qu(z; 0, 8,v59) |

in the equation (1.9), we obtain

{1 = ") Qulz 0, B vi ) |

a+1

—(1- q q ?a i q)rq"" i " aBq" )24 q) »
¢°T = (a9, =  (q,vg;9)i(qq):

On simplification this can be written as

) QZZZqW ) (g 0BT )

q"q
q°T'( s St s @)r(aq,vq; q)i(q; @)r(4; )i

In view of equation (1.14), this reduces to the result (2.4).
Proofs of the results (2.5), (2.6) and (2.7) can be seen similarly.
To prove the result (2.8), take

F2)={(1 =gz (2 k5 0)}
in the equation (1.9), we obtain:

{1 =g 28 2k 0)}

q

—(1 =) Qo (@5 @ = (¢ g rq’“”z": q "k gk, /AR D ke )

2"q
q°T'y(a) (" d")n =  (Ga)r & (455" (¢t @)k

Interchanging the order of summation and using the formula(1.13) and after some sim-
plification , we obtain the result the result (2.8).
Result (2.9) can be proved similarly.
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To prove the result (2.10), take f(z) = {(1 — ¢ 7 *)R.(a, B;¢,z)} in the equation
(1.9). Interchanging the order of summation, we btain:

—(1 = (& 9)a(@: 9)n(22/V)"

q°T(@)(g; @)n

{1~ g7 ) R0, fiq.2)} =

i " " d)i(B) )i ) i (¢ q)rq" "™

= (©90:{(B,¢" s q) o (¢:9)r

Now using the formula (1.13) and simplifying, we obtain the result (2.10).
The results 2.11 and (2.12) can be proved similarly.
To Prove the result(2.133), take

A1y 3 AriC11y- -5 Clpi5o - 3Cmly - s Cmpypy
f2) =1 =g o 10 Q1 G255 Qi 2
bla---7bs:d117'-';d151;---;dm17-~~7dmsm
in the equation(1.9).Interchanging the order of summation and using the formula (1.133),
we obtain the following:
A1y 3 AriC11y- -3 Clryy o+ 3Cmly - oy Cmprypy
]7(17»04 <1 _q—(a+7“))¢ 1 4,41,92,- - -, 4ms 2
bl,...,bsidll,...,dlsl;...;dml,...,dmsm

q (1 _Q)((LQ) (q1+n+a i ala"'va’l‘vqn;Q)n Zn i (lea"'acjrj;Qj)n
(Oé)( ) = Q7 bl,-"absaqa+n+1;Q)n j=1 (dj177d]5]7QJ)n

Now using the definition (1.29), this reduces to the result(2.13).

3 Application of the result (2.1):

In this section, I will evaluate Kober fractional integral operator of some of the basic
hypergeometric polynomials as an application of the main result(2.1).The results are
listed below.

{1 =g ") S0z 9) )

—n n . .
_ (=)@ a)a(@™ ™ q)x o1 ¢t (3.1)
¢°T4(a)(q"; @)oo g et gt
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e {1 =g L (259) )

—n

n R 1)
(¢ 0)a(@®™)n(d" T @)oo " a4 i 52)
a)(q: 0)n(q"; @)oo ot gltetn

{1 =g )Wz b9)}

q

q n7 0 M qn

_ ED"™ 1 = )@ @albi alg T g 1¢.2 | (3.33)
4T () (4" 4)ox e |
y b q1+04+77
e {(1 B q—(r—l—a))rzﬁ(z;q)}
—n a+p+n+1 n
—(1 = (g 0)a(@® @)n(d " 0)oo sy o i 1 g, 2q (3.4)
q°Ty(@)((¢; )nd"; @)oo gty gltectn
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