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Abstract: We show elementary proofs of the identities of Paris and Exton-Miller for the hypergeometric

function ,F,.
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INTRODUCTION

We have the Prudnikov-Bychov-Marichev’s formula [1]:
ax
2Fy(a,c+1; b, c;—x)= F(a,b;—x) e Fla+1; b+1; —x),

the identity [2]:

\Fi(a—1;b;—x) = | Fj(a;b;—x) +% Fi(a;b+15-x),

and the Kummer’s transformations [3]:

Fb-a;b;—x)=e" |F(a;b;x), [Fi(b—a;b+1,—x)=¢ " |F(a+1;0+1;x),
involving the hypergeometric functions ,F, and ,F, [4-6].

Now we shall study the following expression:

A= ,F(b—a-1, c+1; b,c;—x),

in fact:

¢)) g
A= Fib—a—1; bix) - L7900 p byt ),
(2) _

= F(b-a b;_x)+(ab+—c+l)x 1Fi(b—a; b+1; —x),
e _ (a=b+c+1)x

= ¢ "[1F(a; byx) + (Fi(a+1; b+1; x)].
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We may consider two interesting cases:

* c¢=a-b+ 1. Then from (4) and (5):

2B (b-a-1,a-b+2; b,a—b+1;—x)=ex[lFl(a;b;x)+% Fla+1; b+ x)}, ©6)

M a , a
=e ¥ ,F | al+—;b,—;x |,
ohs[ats Gin S |

obtained by Exton [7] and Miller [8].

o -ea=b+D Hence from (4) and (5):
a—e
s Fy(b—a—1, ctl; b,c;—x) = ex[lFl(a;b;x)+% Fi(a+l b+l x)},

) (7
=e¢ " )P (a,e+1;bsex),

deduced by Paris [9].
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