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Abstract. The aim of this research note is to prove the following new transformation formula
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for d = ¢, we get a known quadratic transformations due to Gauss. The result is derived with
the help of the generalized Gauss’s summation theorem available in the literature.

Keywords: Gauss hypergeometric function, 2 1 Hypergeometric function, Contiguous
function relation, Linear recurrence relation.

Index to information contained in this paper

1. Introduction and Results Required
2. New Transformation Formula

2.1 Derivation

2.1 Special Case

1. Introduction and Results Required

We start with the following very interesting and useful quadratic transformation
formula due to Gauss [4] viz.
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Bailey [2] derived this result by employing Gauss’s summation theorem [3] viz.
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provided that Re(c —a —b) > 0.

The aim of this research note is to continue what we did in [1], and provide the
extension of (1) by the same technique developed by Bailey. For this the following
results will be required in our present investigations:

- Binomial theorem
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- Elementary identities
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- Extension of Gauss’s summation theorem [5]
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provided Re(c —a —b) > 1.

2. New Transformation Formula

The extension of the Gauss’s transformation formula (1) to be established is
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2.1 Derivation

In order to derive (9), we proceed as follows. Start with the left-hand side of (9),
we have
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express 3F5 as a series, we have
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using (3), we have
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using (8) by taking a = —m, b=2a+m,d=d and ¢ = ¢+ 1,
we get after much simplification

_ i (a—A)(a+A) (-1)™(2a)m(2a — ¢)m(a — A+ 1)p(a+ A+ 1),z™
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finally summing up the series, we get

20,20 —c,a—A+1,a+A+1
= 4F;3 ;=
c+1, a-—A, a+ A

= R.H.S.

This completes the proof of (9).H

2.2 Special Case

In (9), if we take d = ¢, we get the Gauss’s quadratic transformation formula (1).
Hence (9) can be regarded as an extension of (1).
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