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¢ — ANALOGUES OF CERTAIN RECURRENCE RELATIONS OF ‘
GENERALIZED HYPERGEOMETRIC FUNCTIONS

PLK. SAXENA and RAJENDRA KUMAR

1. INTRODGCTION AND PRELIMINARIES:

Recently, Saxena, Modi and Kalla [5] defined the basic analogue of the
G-function in the following manner:
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The contour '’ is a line parallel to Re (wz) = 0 with indentations, if neces-
sary, in such a manner that all the poles of G(aj -~ p); 1 = j= my are to the

right and those of G- bj—l— p; 1 =j=n,to the left of ‘C".

The integral converges i Re [p log () — log sin 7p| < 0 for large values of
]p| on the contour, that is, if | {arg (z) — Wy w]_I log | #| } = = where for [g]=<1,
log g = —w = —(W;+ iW,), W, Wy, W, are. definite quantities and w,, w,
being reals

93



Let] g <<1and

. o (g ? . _ /=0

@@y =9, =7 Ty v (2
n - )
7=0
for arbitrary ‘a’ and ‘It’, so that
(@a:q) = 1 ifn=10
T n 1-g) L —g*™) (1 ~ g™ ) vae {1, 2, 3,..,)
(—y %(n"rl) |

O S |

and (a; @), = ———-o e (3)

g™l —a; gq)

It

1 ot n
Also let 1{q9% =""GW ={a;q), = 1 (1— g" n)

=0

m [q“*,,-, q"":J _ Ng™).. nig'r)

and =
g% ,..., g's

n{g®1... n(g'r)

we then define the basic generalized hypergeomeliric function as
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where z = (1l — ¢)**1 77, The series converges if | z| <1 and jgj<1. Asq—1
in (4),the @  reduces to the ordinary hypergeomeiric function st {)s

A detailed account of the & — function with scalar argument can be found
in the monograph by Mathai and Saxena {4].

The object of this paper is to establish six recurrence relations for the basic
analogne of the G — function. As special cases, we derive the recurrence relation
for the basie generalized hypergeometric function 0.0

r . 2 RECURRENCE RELATIONS

The following recurrence relations will be proved here
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where 0 == m, = B; O'-’s,n1 = 4;1=j=4;1=< j<B.
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where OsmlfsB;Of;nlsA;Iﬂj'-_'—'-B;1='-~J-~':~_-A.

Proof of(3) : To prove (5), we substitute the value of the G —function from
(1). So the L.H.S. of (5) becomes
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Putting 2 = & — 1 we get the R. H. S. of (5).

In a similar manner, the remaining recurrence relations can be established

3. APPLICATIONS

. _ , 1
(i) If we take m, =B=r;n =0; A=sand replacez by - —————
1 I y—g*ir
in (3) and use the relation: ' S S
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which for r=1 and s = 0 give the known result, Slater [6].
(ii) On the other hand il we take m =B=r;n =0, A =3 and use the
relalion
)
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in (5), (6) and (10) then we get the known recurrence relations for the Eq-—-

function due to Agarwal , N. [1].

(iii) Next if we take m = B=2 and n, = A =0 in (5) and (10) then the recur-
rence relations for the Eq — function given earlier by Agarwal, R. P, [2] are
obiained,

(iv) Finally, it is quite interesting to nofe that (5), (6) and (7) are the ¢ — analo-

gnes of the known recurrence relations, Mac Robert [3; 345; (i), (i), (iii)] for
ordinary hypergeometric function F_(.).
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