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Abstract In the present paper, we obtain g-analogues of Saigo fractional integrals and deriva-
tives of generalized basic hypergeometric series. Similar results for some simpler functions and
polynomials have also been derived as special cases of our main findings.

1 Introduction

We first give some definitions and notations, which have been taken from the book by Gasper
and Rahman [2].
The g-shifted factorial (g-analogue of Pochhammer symbol) is defined as

n—I1
(a:q), = [[ 1 —aq"), neN (1.1)
k=0
with (a;q), =1, ¢ # L.
If we consider (a; q)OO then as the infinite product diverges when a # 0 and |g| > 1, therefore
whenever (a; q)__appears in a formula, we shall assume that |¢| < 1.
Also, for any complex number o, we have

(a;9)
a:q), = Pl (12)
(a5 9) (0d®10).
where the principal value of ¢* is taken.
The g-analogue of power function (> — a)“is defined as
(z—a)g =2 (%:q),
| L= (%) ] (%:9)
=2z — | =~ =22 0<]¢l<1, (2#£0). (1.3)
I | =
The g-gamma function is defined as
L (2) = B0 (1 g~ ifo < g <1 (14
(4% 9)o
where z € C/ {0, —1, -2, ...} and the principal values of ¢*and (1 — q)lfz are taken.
The g-derivative of an analytic function f (z) is defined as follows
f(z) = f(q2)
D ) =212 A (240, 1). (1.5)
(qf)() (1—q)z (2#0, ¢g# 1)
e @ ()
. z
We have r |
pror= et un gy 10 (1.6)
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The g-integrals of a function f (¢) are defined as follows

/0f(t)dqt:a(l—q)Zq’“f(aq‘“), (1.7)

k=0

and .
/ FOdt=a(l—)S q " f (ag™"). (1.8)

@ k=1

The generalized basic hypergeometric series is defined as follows

; (1.9)

1549 Us

I+s—r
A1y eeey Ay = (a1, .., ar39),, n 2 2"
r¢s[ bl b ;QaZ] :Zu (71) q )

= (b1, bs39),, (¢:q),

with ( Z ) =n(n—1)/2and (ay,...,ar;q),, = (a1:q),, .- (ar:q),, -

If 0 < |gq| < 1, series (1.9) converges absolutely for all z if » < s and for |z] < 1 if r = s+ 1.
Also if |g| > 1, the series converges absolutely for|z| < [b;...bsq| / |ay...a,|.
The g-binomial theorem is given by

190 “ 54,2 :%7 ‘Z|<1a0<|Q‘<1 (1.10)
(250) oo

From (1.3) and (1.10), follows that

(z —a); = 2%1¢0 [ 7 g Zq"‘] : (1.11)

For 0 < |¢g| < 1, g-analogues of exponential functions are given by

0 = 1
e;:1¢o<_;q,z)zz( =—— |2/ <1, (1.12)

~(¢q), (240

(3).

E; = oo ( : ;q,—z> = Z —— =(—21q) - (1.13)

n=0 (q’ q)n

Basic hypergeometric polynomials (Koekoek et al.[3]).
The little g-Jacobi polynomials

and

Pn (250,05q) = 261 ( q—”7§2q7l+] ;qqu> . (1.14)
The little g-Legendre polynomials
Po(2:0) = 261 < " " ;q,qz> . (1.15)
The little g-Laguerre polynomials
pn (250,9) =201 ( q_(:;o ;qaqz> . (1.16)
The g-Laguerre polynomials
LI (z:q) = W@ ( ;{;1 34, —q’l*“lz) : (1.17)

The Stieltjes-Wigert polynomials

] —Nn
Sn(z39) = Wl(bl < qo 34, —q”*‘Z> . (1.18)
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2 g-analogues of Saigo fractional integrals and derivatives(

Garg & Chanchlani [1])

The g-analogues of Saigo fractional integrals of order o € C (Re (o) > 0), for a real
valued function f (z) on (0, c0), are defined as follows

—B—1

) | o),

o0 a+p. . -1 m
AR N

1o (x) =

m=0
and (a+1)f2—5
’ q—(y a+ -
Jgﬁ,nf (z) =

—_— z/t;q),,_ t=h=1
T, () /ﬂ Jami

<2 (¢> ,q)m(q;tJ)m (F1)%q I qt ! qf(tq )dgt.  (2.2)

m=0
where 0 < |g| < 1, 8 and 7 being real or complex.
Definitions given by (2.1) and (2.2), in view of (1.7) and (1.8) can be written as

[a,ﬁmf (z) = x P (1—-¢)"

a+m

§ i": (qaw;q)'m)(q Din (-5 miqk Ef (g5t ). 2.3)

‘o (¢:9)., =

and
Ja,ﬁ,nf (QIT) — m—Bq—a(a-‘rl)/Z (1 N q)a

oo a+.
(q ’?Bj,q)@ nmz sk (@™ ), ) k£ (g kY | (2.4)

m=0
The g-analogues of Saigo fractional derlvatlves ofordera € C (m —1 < Re(a) <m, meN),
for a real valued function f () on (0, o), are defined as follows

D:;’ B, nf (l’) — D;rIrLI(I—a+7rL, —B—m, 04+7]—mf (l’) (25)

and
R e e R OF 2.6)

where 0 < |g| < 1, § and 7 being real or complex, 27" and J2#" are given by (2.1) and (2.2)
respectively.

For 0 < |q| < 1, Re(a) > 0, 8,  and 1 being real or complex, images of power function
under fractional g-integrals /2+7-" and J2#-" are given by

1098 () = Lo(p+ DT (p=B+n+1) LB

, 2.7)
Lo(p=B+1D)Iy(p+a+n+1)
provided Re(p+ 1) > 0 and Re(p — 8+ 1+ 1) > 0.
and
Fy(B=—mw)Tq(n—p) B —ap—
JOBM (1) = q q ot ﬁq ap a(a+l)/27 (2.8)
! (=) Ly (=) T (B+ o —p+mn)

provided Re(3 — p) > 0 and Re(n — p) > 0.
For0 < |¢| < 1,n—1< Re(a) <n, n €N, 3, nand p being real or complex, images of
power function under fractional g-derivatives D(‘;’ﬁ I and Pq“ﬁ ' are given by

Lo(ut DTy (ptatBantl) g

DB (ph) = , 2.9)
@) Dy(u+ B8+ 1) (u+n+1)
provided Re(p+ 1) > 0and Re(u+a+B8+n+1) > 0.
and
Ly (=B—p)Ty(a+n—p) -
PosBm (i) — 24 q alftp)tola=2puth, (2.10)
S = T, (B

provided Re(—f — p) > 0 and Re(a+n — ) > 0.
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3 g-analogues of Saigo fractional integrals and derivatives of generalized
basic hypergeometric series

Theorem 3.1. Let o, 8,7, p, A € C, 0 < |q| < 1 and Re () > 0, then for
(i) Re(A+1)>0and Re (A — S +n+1) >0, we have

I;X’B’n x)\rQSs G 54, px
by, ..., bs

_ LA+, (A=8+n+1)
CTL,A-B+1)T,(A+a+n+

A+l A— 1
A1y ey Qry g + »q Bt

A=B .
et [ln,.",bs,qk—5+‘,q*+a+"+l P
3.1

(ii) Re (B + X) > 0and Re (n+ A) >0, X\ # 0, we have

_ at, ..., Gy
J(;lﬁm T )\7"9253 ! ;Q7p/x
by, ..., bs

+ M, (n+ ) A8 ai—ala ar, ..., ap, @°, g1tA o
_ . (B )Ty (n ) 2 5q A—af +1)/27_+2¢s+2 1 Aq q . .q, Pl /x )
Fq ()\) Fq (5 + a —"_ 77 + A) b17 b ) b57 q ) q6+a+n

(3.2)
We can not directly put X = 0 in (3.2) as in the case I'y (X\) appears in the denominator of
r.h.s. of the equation, but if we take limit of (3.2) as A — 0, we arrive at the following result
which we obtain here independently for convenience of derivation.

(iii) Re(B) > 0 and Re (1) > 0, we have

Oz,ﬁ, al,...,ar .
Jq K <7‘¢S [ bl’_.,’bs ’Qap/x‘|>

— q—a(a—l)/Z (_])H—sfr px—ﬁ’—qu (ﬁ+ I)Fq (77+ 1) (1 — a’]) (1 — az) (1 — a’T) 1
Cyla+B+n+1) (1=0)(1—=0b,)...(1 =bs) (1-¢q)

ayq,...,arq, qﬁ+l7qn+l g ql+a+sfr/ (3 3)
bIQ7 reny b8q7 q27 qﬂJr(XJr’l?Jr] o t

Here Iqa’ﬁ’" and an’ﬁ’"are defined by (2.1) and (2.2) respectively and ¢ is basic hyperge-
ometric series given by (1.9). We also assume that the conditions of convergence of . ¢s as
given with its definitions are satisfied.

X ri20si2 [

Proof. (i) On using the definition (1.9), the left side of (3.1) becomes

1+s—r
( ) )
N = (a139),, - (ar;q),, n 2 At
Iq 7[3777 Z( 1 ) ( ) (_1) q p . (3'4)

= (bi:q),, - (bs1q),, (¢:9),

On interchanging the order of fractional g-integral and summation, we have

S (al§Q)n"'(ar;CI)nPn 1\ ( 2 ) a,B8,m a
> (b13q), - (bs3q),, (=17 h ((’ ) ) G-

b
n=0 n

On using (2.7), it becomes

I+s—r

n
i (a13q),, - (ar;q),, p" 1) ( 2 rrA+n+D)T,(A+n—-38+n+1) =B
(b1:q)., - (bs:q), (0:9),, 9 T,O0+n—B+DL,A+ntat+n+l) '

(3.6)
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Using (1.4) and simplifying, we arrive at

LA+ DA f4ntl)
T,O0— B+, (Atat+n+1)

l4+s—1r
n
= (a139),, - (ar39),, n (2) (@59, (@7 q),
XZ (bl, (_1) q

px)" .
:q),, - (bs39), (4:9), (¢*F*15q), (gATerntliq), (pz)

(3.7
Interpreting (3.7) with (1.9) it gives the right hand side of (3.1).
(i) The result (3.2) can be proved on similar lines.
(iii) On using the definition (1.9) the left side of (3.3) becomes
} ( . ) I+s—r
N S |0 | G| o

n=0

On interchanging the order of fractional g-integral and summation, we get its value as

n

i ( (ar;q), - (ar;q), p (—1)"q( 2 ) JEBM (g7 (3.9)

« (b1:9),, - (bs:9),, (¢:0),,
On using (2.8), it becomes

oo

I+s—7
n
—a(a+1)/2 (a’l;q)n"'(ar;q)n P 1" ( 2 ) rq (B_‘_n) Fq (77+n) —n—p8,an
‘ 2 G, ), |V L, Grararn’ 1

(3.10)
Changing the summation index to run from O to co, using the result

(a; q), 1y = (1 —a) (ag; q), (3.11)

and doing some simplifications, we arrive at

q—a(a—l)/Z (_1)1+S*T px—ﬁ—qu (ﬂ + 1)Fq (77 + 1) (1 — a]) (1 — az) (1 — a?”) 1
LgB+a+n+1) (1-b)(1—=b,)...(1=bs) (1-q)

I+s—7r

n

X io: (alq; q)n (a’f‘q; q)" (_l)n q( 2 (qﬂ+l ; q>n (an ; Q)n p"x*nqn(lﬁ»oﬁrsfr).
« (014:),, - (bs4:9),, (4:9),, (¢%4), ("t q),

3.12)
Interpreting (3.12) with (1.9) it gives the right side of (3.3).
O

If we take 8 = 0 in (3.1) and (3.2), the g-analogues of Saigo fractional integrals reduce to
g-analogues of Kober fractional integrals and we arrive at the results obtained by Yadav and
Purohit [5] and Yadav et al. [7].

If we take 5 = —a in (3.1) and (3.2), the g-analogues of Saigo fractional integrals reduce
to g-analogues of Riemann-Liouville and Weyl fractional integrals and we arrive at the results
obtained by Yadav and Purohit [4] and Yadav and Purohit [6].

Theorem 3.2. Let o, 3,m,p, A € C, 0 < |q| < 1 and Re () > 0, then for
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(i) Re(A+1)>0and Re(A+a+ B+n+1) >0, we have

. ar
D?’B’"< Taﬁs[bl b ,q,pr

rq ()\ + 1) Fq ()\ + « + /8 + 77 + 1) )\+5 ala -"aaT7q)\+]7q)\+a+ﬁ+n+]
= z 7‘+2¢S+2 A+B+1 An+1 5q, px| .
FQ(/\+5+1)FQ(/\+TI+1) bla"'7bs7q ys 4 K
(3.13)
(ii) Re(A—B) > 0and Re (o +n+A) >0, A # 0, we have
Pom . g,
a ( ré [bl,...,b. 4 /l‘D
ol A— a+n+ A apy ooy @y, g8, gt
— (BN rala1)/2,8-) Fy(A=B)Tg(a+n >r+2¢s+2 1 q \ ;JHHB 0
rq(/\) Q()‘+77_6) bla"'absaq yd

(3.14)
The result (3.14) for A = 0 can be obtained independently as follows.

(iii) Re(—B) > 0 and Re (a +n) > 0, we have

; Alyeeey Qp
)

+D)I,(n+a+1)(1—qa)(l—a,)..(1—a,) 1
(=

a(a-+28— s—r p1lq (=B
=g (a4+28-3)/2 (_1>1+ pxﬁ 1 ( -

a 5+?7+) (1=b,)(1=b,)...(1=bs) (1-q)
—B+1  nt+a+l
apqg,...,arq,q ,q l—at+s—r
: q
e R ST/l FRCTE

where D?'ﬂ T and qu‘ﬁ Mare defined by (2.5) and (2.6) respectively and ¢ is basic hyper-
geometric series given by (1.9). We also assume that the conditions of convergence of s
as given with its definitions are satisfied.

Proof. (i) On using the definition (1.9), the left side of (3.13) becomes

I+s—r
n
AN
Da,BnZ (a139),, - (ar39), (_1)nq< 2) Fr _ (3.16)

~ b], s,q)n (©:9),

On interchanging the order of fractional g-derivative and summation, we have

14+s—r
n
L) . . n Atn
Z (a‘l’q)n"' (arsQ)np (l)nq( 2 ) D?,Bﬂ? < zt ) . (3.17)

— (bi:q), - (bs:9), (:9),

On using (2.9), it becomes

1+s—r
n
i (a13q),, - (ar;q),, p" (—1)"q<2) Fq()\—l—n—i—I)Fq(/\+n+oz+ﬁ+77+1)x>\+n+5.
(bi3q),, - (bs39),, (¢:9),, FrA+n+8+D)ITy(A+n+n+1)

(3.18)
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Using (1.4) and simplifying, we get

L O+ DL, Ot atB+n+1) 4
Fq()\—i-ﬂ—i-l)rq()\—i-’n—i-l)

1+s—r
n
< (a13q), ... (ar3q) n (2) (*hq), (Prothintliq)
n n -1 n
8 Z (b1:q),, (=174

n T n
~ - (bs3q),, (@:9),, (P q), (1), (k)
(3.19)
Interpreting (3.7) with (1.9) it gives the right hand side of (3.13).
(i) The result (3.14) can be proved on similar lines.
(iii) On using definition (1.9), the left side of (3.15) becomes
1+s—r
n )
Pl;laﬁﬁl Z (al;Q)n (ar;q)n (71)7? q 2 pT (3.20)

= (b1:q), - (bs:q),

On interchanging the order of fractional g-derivative and summation, we have

I+s—r
n
> ity (0rid)y (—1)”q( 2 ) Pq(”ﬁ’"( - ) (3.21)

On using (2.9), it becomes

I+s—r
n
a(a—1)/2 - (a];q)n...(ar;q)np" 1 n ( 2 )
e 2 (b139), - (bs39),, (¢39),, =174

n=1

Ly(=B8+n)Ty(n+n+a) g BB

(3.22)
L, (T, (=4 +1+n)
Changing the summation index to run from O to co, using the result
(@5 @)y = (1= a) (ag; q),,., (3.23)

and doing some simplifications, we get its value as

alat26-3)/2 (_q)ltsr pngqu (B+DI'ynt+a+)(-a)(d-a,)..(1-a) 1
Ly(=B+n+1) (I=b)(1=0,)...(1=b) (1-9q)

q

l+s—r
n
= 5q),, - (arq; N 2) g P hq), (@)
% Z( (a1q Q>n (a q Q)n (_1) q( ( )n( )n (I—ats—r)

b x q
22 (bigsq),, — (bs:9),, (:0),, (@ a), (@77 q), "

(3.24)
Interpreting (3.24) with (1.9) it gives the right hand side of (3.15).
O

Special Cases

Corollary 3.3.

(i) Ifwetaker =1, s=0, A\=0, p=1, a; = 0in Theorems 1(i) and 2(i), the function ,¢s
reduces to ey defined by (1.12) and we obtain following results
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L,(-B8+n+1) _ 0,q,q A+
a,Bm (,T) — q B ) .
1 () T, (B+ DT (a+n+tD)" e g1, gt T -2
provided Re (—3 +n+1) > 0and |z| < 1.
Iy(a+B8+n+1) 0, q,qtB+ntl
Do (eg) = & o iy tq@ 3.26
) SR Gr DL, e | e 0 G

provided Re (a+ 8 +n+1) >0and |z| < 1.

(ii) If we take r = 1, s = 0, p = 1, a;y = 0, in Theorems 1(iii) and 2(iii), we obtain the
following results

—aloety2 —gaLg(B+ DT (n+1) 1
Ja,ﬁ,n /z\ _ ala=1)/2,,—p—1"4 q
a (eq ) 4 . I'niB+a+n+1) (1—-q)

O q,3+1’q17+1
><3¢2 [ q qu’OH’??JFl 7qa /3; s (327)
provided Re (8 +1) >0, Re(n+ 1) > 0and |z| > |¢%].
_ L (-B8+1)Ti(n+a+1) 1
poBa (/2 — jelat28-3)[2,.5-1
COA LA+ +D (-0
Oa qilﬂ»l ’ q'r7+o¢+l —a
X3¢2 [ qz’q_5+n+] 7Q7q /gj ’ (328)

provided Re (—3+1) >0, Re(n+a+1) > 0and |z| > |¢”%|.

Corollary 3.4.

(i) Ifwetaker =s =0, A=0, p= —1, in Theorems 1(i) and 2(i), the function ¢, reduces
to Ey defined by (1.13), we obtain following results

Ir,(-8+n+1) B q,q B+t
3P (Ey) = ! o ’ 1q,— 3.29
q ( q) rq (*6+1)Fq (a+77+1)x 202 q,5+17qa+n+1 ¢z, ( )

provided Re (— +n+ 1) > 0.

Ly(atB4+n+1) g, q* P
peBn (g — —4 25 cq. — .
q ( q) Fq(ﬁ+1)rq<n+ ) ¢ 5+17q,’7+1 »q, Z|, (330)

provided Re (o + 3 +n+1) > 0.

(ii) If wetaker = s =0, p= —1,in Theorems 1(iii) and 2(iii), we obtain the following results

o 12 _  —ala—1)/2, — F(B+) g+l 1
B, Ifz) _ (a=1)/2,,—B-1
& n(Eq ) ¢ (5+a+n+1) (1—q)

B+1 n+l
q ,q . _glta
XZQSZ l q2 qﬂ+0+77+1 ’q7 q /J/“| ) (3-31)

provided Re (34 1) >0, Re(n+1) > 0.

_ _ LT, (=B+1)T (77+a+1) 1
posBn (g} — jelat28-3)/2,.5-1
v e ) = L+t (-0

—B+1  nt+a+l
q »qd — l—a
X2¢2 [ q2 q*ﬁ‘*"’]‘*‘l >4, q /x] ) (332)

provided Re (—+1) >0, Re(n+a+1) > 0.
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Corollary 3.5. If we take r = 1, s =0, a1 = q~",v € C, in Theorems 1(i), 1(ii), 2(i) and 2(ii)
and use in (1.11), we get

o LA+ D, A —B+rn+1)
]04,[3,7] A 1— v — q q A—p
a @ (1= paq %) T, B+, (Atatn+1)"

g, P, B

X 3¢2 [ q/\_B‘H q/\+@+77+1 aQaP$] ) (333)

provided Re (A\+ 1) >0, Re (A — f+n+ 1) > Oand |pz| < 1.

_ PN L,B+NT,(n+X) _,_ _
a,B,m A o —_ q q A=B, ar—a(a+1)/2
G G G A e RS A

g, g
X3¢2 [ q)\ qﬁ+a+"]+>\ 9q7pq /x ) (334)

provided Re (5 + \) >0, Re (n+ X) > 0and |z| > |pg®|.

) DO DT, O tatBntl)

Da,ﬁ,n A 1— —v _
q (x( pra"), T,O0+8+ DT, (A +n+1)

q—l/

X302 (3.35)

A1 AatBintl
Mg 0 p
BT At 9 )
GNP gt

provided Re (A +1) >0, Re(A+a++n+1)>0and |pz| < 1.

- N B B Ao =BT (a+n+A)
Pa,,@,n A 1 —Pq ) — sa(f=N)ta(a—1)/2,.6-224 q
“ (““" ( /ff)q 1 LN, (A - B)

gV q)\—,é’ qa—‘rn-ﬁ—k
q)\,qAJrn_ﬁ ;Qap/xqa 5 (336)

provided Re (A — ) > 0, Re(a+n+ X) > 0and |z| > [pg~¢|.

X3¢ [

Corollary 3.6.

(i) Ifwetaker =2, s =1, =0, p=gq, a; = ¢ ", ay = abg""! and b; = aq, in The-
orems 1(i), 2(i), the function ¢4 reduces to Little g-Jacobi polynomials defined by (1.14)
and we obtain following results

Ly (=B+n+1) P ads [ q ", abg™ !, q, g P!

17 (pp (30, b59)) = S, 9]

o n (550, 5:9)) Lo (=8+ 1) (a+n+1) ag,q B+1 gttt DI
(3.37)

provided Re (—3+n+1) > 0and |gz| < 1.

I'y(a+p8+n+1) g~ ", abg™t! g, g AT
D(hﬁfﬂ n ; ,b; — q B ) s Yy :q, :
0" (o (30, 0:0)) CESCES 43 aq, ", ¢! b

(3.38)

/ provided Re (o + +n+ 1) > 0 and |qz| < 1.

n

(ii) Ifwe taker =2, s =1, p=q, a; = ¢ ™, ap = abg""" and b; = aq, in Theorems 1(iii)

and 2(iii), we obtain following results

a,B.n 1/ . . _ —ala—1)/2+1 —/3—1Fq B+ (n+1) (1-q7™) (1 - abqn+l)
Tq (pn</m,a,b,q)> a4 . L,(B+a+n+1) (1 —aq)

(3.39)

xil 493 g7 abg" 2, g7t g i q q1+a/
(1-9) ag?, ¢*, ¢ rotntl o v

Provided Re (B +1) > 0, Re (n+ 1) > Oand || > |¢' ™.
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- L (B+ DT (n+a+1) (1 —¢7") (1 —abg™*")
posBan (. 1 “a,b; _ a(at2p-3)/2+1 8114 q
a (p (/Ia q)) q * Ly(=B+n+1) (1 —aq)

1—
0, T |

(3.40)

oL
(1-4q)

Provided Re (—f+ 1) > 0, Re (n+ a+ 1) > 0 and |z| > |¢'~*|.

4¢3 q—n-ﬁ-l7 abqn+2, q—B-'rl7 qn+a+1
aq27 q2’ q—ﬁJrT]Jrl

Corollary 3.7.

(i) Wesetr =2, s=1, A=0,a, =q ", ar = ¢"', by = q, p = q in Theorems 1(i), 2(i)
and use (1.15) to get the following results,

r ( 6 77+1) B qfn qn+1 q q76+7}+1
Ia,ﬁ,n » . q B ) Y, .
e S B CET e il PRSI &
(3.41)
provided Re (—3+n+ 1) > 0and |gz| < 1.
r (Oé+ﬁ+77+1) g qn+1 q qa+B+n+l
Da,,@,n n (T - 4 A ’ Y 4, )
R VR T T el I
(3.42)

provided Re (o4 +n+ 1) and |qz| < 1.
(ii) Wesetr =2, s =1, ay=q ", ap = ¢q"', by = q¢ p = q, in Theorems 1(iii) and 2(iii),
to get the following results

o,3,m . _ —ala—1 2+] — lr (ﬁ+ ) (77+1) (liqin)(liqu»l)
S () = G (g

“ntl 42 Bl gt
nl gn 2 gft gn

X493 P, gProtntl

14+«
1, /r], (3.43)

provided Re (8 + 1) > 0, Re (n + 1) > Oand |z| > |¢'*].

I,
Py (g (1/230)) = go(e 281 Lo L

q

+ DL (tat+)(1—q ") (1—¢""")

(6+n+) (1-q)°

q—n-&-l’ qn+27 q—B-&-l’ qn+a+1 . —a

0 l ¢, q%, q Pt TR (3-44)
provided Re (—3+1) > 0, Re (n+ a+ 1) > 0 and |z| > |¢'~*].

Corollary 3.8.

(i) Wesetr =2, s=1, A\=0,a, =q¢ ", ap =0, by = aq, p = q in Theorems 1(i) and 2(i)
and use (1.16) to get the following results

—-n —B+n+1
a8 . _ Ly (=B+n+1) iy ¢ ",0,q,q ,
Iq (pn (1’,&7(])) 1—~ ( +1) q(a+77+1)x 4¢3 [ aq,q*ﬁﬂ,qo‘*"“ 4,41 |
(3.45)
provided Re (—f +n+ 1) > 0 and |qz| < 1.
Ty(a+B+n+1) g ",0,q,q* P
Do Cad)) = 1 8 0.4, :
q (pn<xsa7Q)) rq(ﬂ+1)rq(n+1)x 4¢ aq,q'BH,q”H 4,47

(3.46)

provided Re (o + 3 +n+ 1) and |qz| < 1.
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(ii) Wesetr =2, s=1, aj =q ™, ap =0, by = aq, p = q, in Theorems 1(iii) and 2(iii), to
get the following results

ala—1)/2+1 ,~p-1 L,B+)L(n+1) (1 -¢™)

a,B, . o
Jq "(pn (1/5(},(17Q)) =4q Fq(ﬂ+a+7]+1) (lfaq)

1 q—nJrl7 07 q,BJrl’ qn+l lta
M‘ﬁ[ a0 Jels G4D

provided Re (8 + 1) > 0, Re (n + 1) > Oand |z| > |¢'*].

JTyn+ta+1)(1-¢")
6+?7+ 1) (1—aq)

POEN (p, (1/210,q)) = ¢ 2321 f-1 21 Ty (=5 JE !
‘1

—n+l —B+1  m+a+l
nrl 0, g Pt gt

1 q . l—a
= )4(]5 l ag®, ¢*,q ! ! /x] e
provided Re (—3+1) >0, Re (n+ a+1) > 0and |z| > |¢'~*].

Corollary 3.9. (i) Wesetr =1, s =1, A = 0,a; = ¢ ", by = ¢“*!, p = —¢""F in
Theorems 1(i) and 2(i) and use (1.17) to get the following results

a,f, (a) . _ (q’ q)n I (_B + n + 1) 8
Iq 77(Ln (x’q)) - (qa+1;q)n Fq (_ﬁq+ l)rq(a+7}+l)x

q—n q q—[3+n+l -

» 4, . n+a

X3¢3 qa+1 q76+1 qOH‘TIJFI s 4, —4q T, (349)
’ ;

provided Re (—3 +n+ 1) > 0.

Ly(a+B+n+1) q,q* P!
Da,ﬁ,n (L(a) : ) — q B 7 g, — n+a+1 ,
(I @0) = E T D 00 | et g 00

(3.50)
provided Re (o + 3 +n+1).

(i) Wesetr =1, s =1, a; = q ", by = ¢**!, p = —¢"**, in Theorems 1(c) and 2(c), to
get the following results

—a(a- s (@49, Ta(B+D)Ti(mn+1) (1-q")
JoBn (L) (1 q)) = oo Dptntart 1 (50 Lo a
q ( W (1) q)) q r (@ q), T,(B+a+tn+1) (1—q¢)

1 gt Pt gt

_ 24ntata
T =g [ (R Pt 1 /.

m] . (351

provided Re (34 1) >0, Re(n+1) > 0.

1)F(n+a+1) (1—¢g™) 1
B+n+1) (I—qt1) (1 —gq)

_ T +
pqavﬁm (nga) (1/x;q)) — qa(a+26 3)/2+ntatl B-1 ( (

q

—n+1 —B+1 nta+l
)4

, qZ7 q76+n+1

q 4

_ 24nta—a
><3¢3 at2 5 q, q /ZC‘| 9 (352)

provided Re (—f +1) >0, Re(n+a+1) > 0.

Corollary 3.10.
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(i) Wesetr=1,s=1, A\=0,a, =q ", by =0and p= —q""" in Theorems 1(i) and 2(i),
and use (1.18) to get the following results

—B+n+1) - g " q,q P!
JBm . — ‘I( B B .l
e T R I CEr Ml PN
(3.53)
provided Re (-3 +n+1) > 0.
Iy(a+B8+n+1) q ", q, g ATl
a,p, . _ 4 B 4 . n+l
Dq n(S"(x’q))_Fq(ﬁ—f—l)rq(n—i—l)x 3¢3 O,qBH,q”“ 54, —4q x|,
(3.54)

provided Re (a+ 3 +n+1) > 0.

(ii) Wesetr =1, s =1, a; =q ", by =0and p= —q"*", in Theorems 1(iii) and 2(iii), to
get the following results

o, 1/ . _ —afa=1)24nt1,.—p—1 L B+D)C(n+1)(1—g)
4 "(Sn(/x’q))_q e lzq(ﬁ+afn+1) 1—q)

q—n+l7qﬁ+17qn+l

_ 24n+ta
XS%[ 0,2, T

4 : (3.55)

provided Re (34 1) >0, Re(n+1) > 0.

o olat28— n L, (=+ )T, (n+a+1)(1—qg ™
P Bm (Sn (l/a:;q>) _ golect28=1)/2nt1 51 q )T ( ) ( )

Ly (=B+n+1) (1-q)
—n+1 ,—B+1 nta+l
,q ,q _ 24n—a
X3¢3 0 qz q75+n+1 54, q /x] ) (356)

provided Re (—3+1) >0, Re(n+a+1) > 0.
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