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Abstract :

STUDY OF CERTAIN SPECIAL TRANSFORMATIONS OF POLY-BASIC ANALOGUE OF
SRIVASTAVA - DAOUST'S FUNCTION
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Department of Mathematics

S.K. Govt. College, Sikar (Rajasthan, India) -332001

A brief study of certain poly-basic hypergeometric functions of srivastava-Daoust has been

made by the application of fractional g-derivatives.
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Introduction and Definitions
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I~ poly-basic hypergeometirc function of srivastava and Daoust®. In this paper we have made Q
l\ o brief study on certain transformations of poly-basic hypergeometric function of srivastava %

\D
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and Daoust of two variables. E
The fractional q-derivative of a product of two functions is defined as (cf agarwal). g
o
n n[n+1]/2 o
n=0 (q q)n >
Valid for |x| < R, [R = min(R,; , Ry)] &
~
where U(x) = Zarxr, i
rz0
V(x)= > bx",|x[<Ry,
r=0
and also
- o ug™%; | u—o-
Dix"1 =(1-q) H[ % }X ‘ .(2)

For |q]|<1, the g-shifted factorials are defined by

@:a) ,ifn=0
a;q), = _
E (1-a)(l-aq)...0—aq™™"),if n=1,2,....

with H (I-aq”)

a; (l-ag")
Further [ } stands for H—
1_[ b n=0 1 bq

Journal of Innovative Research in Clinical & Medical Sciences - ISSN - 2456-7736

64



ISSN - 2456-7736

JIRCMS Vol.: 01 Il Issue 01 Il Pages 64-69 Il April

A poly-basic analogue of srivastava and Daoust's® function is defined as

A: B+E[p :[(a;0),q : [(b;a)], t : [(e;V)] : XJ

YD+ FL pilc:dll,q: (3Bt [( o]

A
H vp nb; H(bnq)nal H(evt)nv]
i= 1
C
g H( vp)nﬁjH(di;q)nﬁiH(fi;t)nsi
1=1 i=1

i=

..(3)

Where |q|<1, |p|, |t], |X] < 1, the argument X, the complex parameters

{ai,i—l,...,A'bi,i—l .,Bie,i=1..E,

1

¢;,i=1,...C;d;,i=1,...,D;f,i=1,..F -(4)
and the non-negative real coefficients

ei,i:].,.--,A;ai,i:1,...,Bi;Vi,i:1,...Ei

ai’i=1}""c;l3i’i=1""}Di;ai,i=1,...Fi "'(5]

being so constrained that the multiple series (3) converge where the parameters of the
type (a,) stand for the sequence of parameters a, , ..a, and will be denoted by (a), when
r = A. It is evident that (3) defines a uni-basic hypergeometric function for p = q = t.

The basic analogue of srivastava and Daoust's (3) function of two variables, which is a
special case for n = 2 of the corresponding n-variable definition due to srivastava(3)

A:B,B'([(a $0,0)l[(bso)ls{(b )]s y]

Y., (e 551 pI@; B

B B'
( 1’q)rn0i+n0iH(bi’q)maiH(bli ;q)na'. men
1

i=1 i=1

_:|>

:Oﬂ-

m=0n=0

D D'

(ST (LRI ) (CORT
i=1 i=1

1

I
—_

<1 ..(6)

In what follows, the other notations will carry their usual meaning.
TRANSFORMATIONS :

In this section we establish the following transformation of poly-basic analogue of

hypergeometric functions :

A: C+K[p (2;0)]s : [(c;8)],r: [(k : n)]'yn]
B:D+L{p:[(bje)l,s :[(d:B)],r:[(L: w))

G: E+M[P [(g:e)l,a s [(e;v)]t: [(m; )] aJ
H:F+Np:[(hip)lq: [(fe)],t: [(m; Q)

A:E +M{P [(a;0)],q : [(e;v)],t: [(m;¢)]_yéJ
B:F+Nlp:[bia)l.q:[(fe)]t: ()]
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DA Lp: (splls (@R (v .(7)

To prove (7), we move use of (1) and (2), by taking

[(g52)] - XZ]
[(h;p)] "

[(@;0)] J
(bse)®

G:C+K(p:[(g;§)],s=[(C;5)],r=[(k;V)]. J

U(x) = xY‘lG“’H[

and V(X)= A"’B[

to obtain

n
(-1 p ™2 (p7; p), " Vx Y [ (@i Phuoy
Z i=1

B
n=0 (: Pt "5 P)a [ | (B35 P
i=1

g9y [(@)p";6];
- G+ ¢H+1[ Nt n}-A¢B( ; ]
. [(h;p)],yp" ™" :q P [(b)p“;a];p Y
) l:G;A{ v :[(g:6)];[(as0)]; _Xz_xy]
T L:HBlyp i (p)llbie)];
valid for |xz|<1, |xy| <1, |p|< 1.
Now if we take

..(8)

U(X}:xy—lA¢B([[a;e)]; x J

[(bsa));

and V(X)=G¢H([(g;q)]; -sz

((h;p); Y

then in view of (1) and (2), we obtain

G
(=1 p™ ™ 2 (p 7 p) P Ix"2 [ ] (855 Phngy
i=1

2 H

nz0 (P : PP P [ ] (B53 Py
i=1

LA+1 “’B+1[ [(a;e]],_v}:_n q;xyp“J.G“’H(“g]pn;G];p:xz]
[bra,yp™ [(h)p™;p];

1:G;A[ v (@9l [(@;:0); & ny
L:H;Byp™ ¢ (B p) s (s )]s :++(9)
valid for |xy|, |xz]|, |q] <1
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It is evident that right hand sides of (8) and (9) are identical and hence by an apeal to

analytic continuation, we find that

. A
(-1 2(p~ p), "y [ (@55 Py

B
n=0 (0 P)a (YD 5 P)a [ ] (013 Pnc
i=1

: G+1¢H+1( [(g;g)]’i;_k ;X2 ]A"B(“ )p“;ﬁ];p_ny
[(hsp)lyp™ s [(b)p™;al;

A
1P 2 p) P2 [ (55 Qg
~ Z i=1

(PP H (D53 Png;

. G+1'H+1 [(g:g}]’yi} P;Xan]A"B[[ L xy]
[(h;p)],vP™ " [(b)p";al;

G
( l)n n[n+1]/2(p—f»;q))npn["f_l)xnznn(gi;p)ngi

=2
n=0 (p:phlyp™ n]_[(hpp)npl
i=1
[(a;6)],7; [(g)p";ql;
LA+1°B+1 G*H ;
' DR s J ([(h)p“;p];p XZJ

whenever both sides exists
Now comparing the coefficients of

(1" p ™2 p) p" " Vy;p)yy
5P (1P Prem

on both sides of (10), we get after some simplification,

A

H 1!p)n91H(g, Pl ¥ z™ N

1=1B i= 1H s A‘i’B{[(a)pn,e],p)WJ
[ 105 Pho; [T (his pImp; [(b)p"; 0]
i=1 i=1

G
H(gl!p)ngln(al:p mb; z" y
i=1 i=1

G¢H{[(g)p“;gn;p;xy]

H(hi:p)npilE[ (b5 Plnog [(h)p™;p];
i=1 i=1

..(10)

L(11)
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Now multiplying both the sides by

M
( 1:q)my H (mi ; t)mtbi

1 1 m

:m

...
I
—

, we get

’:lnn

(f Q)ms H(nvtm

,_.
1l
—

A G E M
n pp)nei ]_[ (gi;p)mgil_[(ei;q)myi]_[(mi;t)dei
i=1

—

n,_ megin

B T S y"z"
1_[ (bl’ p]not1 l_[ (hpp mpj l_[ (fi;q)mai l_[ (ni ; t)in

=1 i=1 i=1 i=1

_ A¢B{[(a)p“;9];p; XYJ
[(b)p™;al;

[

._

A E

G M
H [gl » p)ngl H i’ P]mei H (ei; q)in H (mi; t)md)i
i= i= 1 i= 1 i=1 n.m

=5 N zlymen
H Y npll_[(bnp)mall_[( ’q)mniH(ni;t)in
i=1 i=1 i=1
_ G¢H[[(g)p“;q1;p_sz
[(h)p";p];

Now summing from m = O to », we get

[
—

[

A
[1esipho; A¢B([(a}pn;9];
TIbiph,  \®P7ak

i=1

p;xy}-y“

G: E+M(p (o)l a: (e v)] t((mse)] za}
H:F+N{p:[(hipll,a:[(e)],t: [(n; )]

G
Hgl,p)nl .
_ ; G G¢H([(g)pn’g]’p,xz}zn
1005 P) [(h)p™;pl;

i=1

=

A: E+M[p :[(@:0)],q : [(e: )], t [(m;¢)1;y§]
B:F +Np:[(ba)l,q: (o), t:[(m;Q)];
XR

(p: PR

Again comparing the coefficients of

we get
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on both sides of (13) and then putting n + R = m,
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A
-H((ai;p)mei) < G=E+M[p=[(g;q}],q=[(e;v}],t‘[(m;¢)]; g}

H:F+N{p:[(hp)l,q:[(f5e)], t:[(nQ)];

H(bi;p)mai

1

1=

1
B y
=1

G
_Mzm A=E+M(P=[(a;0)],q=[(e;v)],t=[(m;¢)]; aJ
[Thip) B:F+N\p:((ba)l,a:[(fe)l,t: [0
1> Plmp;

i=1

.(14)

Now multiplying both the sides of (14) by
C K
H (Ci > g)mﬁi H (kl ; r)mvi

— = 1;1 .nm

(A S)np; [ 1 03 )y
i=1 i=1

,_.
—

—.

and then summing both the sides w.r.t. m from m = 0 to « we get the required result.

It is evident that, following the above method, one can easily establish transformations
involving multivariable basic hypergeometric functions of several variables of srivastava,
when the complex constants are each equal to unity.
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