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A SHORT PROOF OF BAILEY’S FORMULA

ARJUN K. RATHIE AND JUNESANG CHOI

ABSTRACT. The aim of this research is to derive an interesting for-
mula due to Bailey by a very short method.

1. Introduction and Results Reguired

Professor Bailey (1] had obtained the following very interesting and
useful formula involving the product of generalized hypergeometric se-
ries:

oF1(—; p; x) X oF1(~; 0; x)

1.1 1 1
(1) =2F} (-2-(p+0), glpt+o—1) ,0>U,P+U—1;4$)-

Very recently Rathie 3] has given a very short proof of the well-known
Preece’s identity by utilizing the formula (1.1).

The following formulas will be required in our present proof.

Kummer [2]:

(1.2) e " x1Fi(e; p; ) = 1 Fi(p — o; p; —z);
—z/2 1 $2
(1.3) e X1Fi(o; 205 2) = oFy [ —; a4 =; = ).
2° 16
Bailey [1]:

1F1(a; 205 ) x 1 F1(B;28; —x)

(1.4) 1 1 1 1 z?
:2F3 (§(a+ﬁ)7 §(a+/8+l)’ a+_a/6+_7 a+6; —) .
2 2 4
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It is not out of place to mention here that recently Rathie and Nagar
[4] have given two interesting formulas contiguous to (1.3).

The aim of this research is to derive the Bailey’s formula (1.1) by a
very short method.

2. Proof of the formula (1.1)

In order to prove (1.1), it is sufficient to verify the following formula

1'2 .’132
OFI( 1pa1—6)x("7011_6)

1 1 z?
=2F3 §(P+U),§(P+0—1) popto—1;—

(2.1)

Indeed, replacing 22 by 16z in (2.1) immediately reaches at our desired
formula (1.1).
Start with the first part of (2.1):

x2 , o
0F1< y P 1—6)XOF1<_’U’ _1_6)

1 1 '
= [e‘x/21F1(P 5 2p — 1; m)} [e‘z/QlFl(a -5 20 —1; z)

using (1.3)

1 1
=1Fi(p—=;2p-1; x) |:6_$1F1(0' — 5 20 — 1; x)]

2

using (1.2) in the second expression
1 1
=1Fi(p—=;2p—1; 2): Fi(0 — 3 20 — 1; —x)

using (1.4)

1 1 z2
=oF3 E(P"‘U), §(P+0—1); p, 0, pt+o—1; Uk

which completes the proof of (2.1).
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