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CERTAIN EXPANSIONS ASSOCIATED WITH BASIC HYPERGEOMETRIC
FUNCTIONS OF THREE VARIABLES
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In this paper, certain symbolic relations and expansions associated with basic
hypergeometric functions of three variables have been established.
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1. INTRODUCTION

Following Burchnall and Chaundy'2, Srivastava* has obtained single and double
series expansions associated with hypergeometric functions of three variables by
employing the inverse pair of operators :
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Here we shall establish certain symbolic relations and expansions of basic hyper-
geometric functions of three variables by making use of the following g-analogues of
the inverse pair of symbolic operators (1) and (2) :
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The series equivalents of the operators in (3) and (4) are given by



BASIC HYPERGEOMETRIC FUNCTIONS 563

(q) (—0rps (=) (—), ' q'(0+9)'+.(c+,)
W, mH= > S )
r,s20
and
(q) — (—Oras (—¢) (— o)y g H-0"
qusy,z (h) — (q)' (q); (l _h_0_¢_¢)’+’ ...(6)
r,s#”0
where
0 2
b=xge b=V g =g g = e (logg) A7)
and

@=0—0( —8g .. —08g"");(6) = 1.

The basic analogue of Srivastava’s hypergeometric function of three variables® (p. 428)
is defined as (see also Srivastava and Karlsson®, p. 44) :
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2. THE SymBoLiC RELATIONS

Employing the operators defined by (3) and (4), we have the following symbolic
relations :
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(equation continued on p. 564)
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3. [EXPANSIONS
On making use of (5) in (8), we get
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which (on replacingmbym <+ r + s, n by n + r and p by p + s) gives the following
series expansions, after some simplification :
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Similarly, the symbolic relations (9) and (10) yield other series expansions for basic
triple hypergeometric functions.

4. SpeciaL EXPANSIONS

Operating upon both sides of (7) by ¥'% (k) and then by A®
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(k), we get,
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Now replacingmby m + r +s, nbyn + rand pby p + s in the right hand-

side of (12), we get, after some simplification, the following series expansion for basic
hypergeometric funtions :

[ @, k::(®);@h;@:()h;(f);@; 1
o® | \ G X ¥.z |
U @hh:i(®);(c), ks@):(@)k;(£);@); J
— z [(@)ersos [(B)er s [(C)]r+s [(d)]r1as [(€)ls+r
[(a')]orses {(ONors DI UE N+ s [(d )] 425 [(€°)]54r

r,s?0

% Bras Wras ) UR)), X742 y7 22 Fr4e g2resstivan
(Bars2s (K)ras 1O ) [(8))s () (@)s
[ @g () g™ ;(c) g™, hgr*s ; (d) g™
x 3 l
(a )q2r+2: hq2r+2: (b ) qZH-; (C ) qr+- (d’) qr-Hs :
@) gtLhgt s () a (@) g 1
, 4 xq" e 27 .
@) g (9@ ¢ J
(13)

5. SpeciaL Cases

Taking & = k in (13), we obtain the following peculiar type of expansion which
has a free parameter k on the right only :
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