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BAILEY’ S FORMULA FOR DOUBLE SERIES 

p.245 (n. 20)] has proved the formula 
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ß+η， 걷-α， 걷-+걷-α : 1 
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The author [2] has extended (1) for double series. The object of this paper is 

to prove another interesting extension of (1) for double series. The result 

beIieved to be new. 
IS 

to used 

(2) 

The following notation due to Burchnall and Chanundy [3] wiIl be 
represent the hypergeometric series of higher order and of two variables. 

(a) : Cbq) : CCr ) : x'Yl ∞ ∞ [(ι)] … “ [(bJ] … [(CJ] "xmy’z 

FlCds):(셋 : C자) : J파질뀔å [(떠)];파 [(eh)j:[(cr)];m 나! ’ 
product 

p. 243 ( n. 2)] 

the and 

[4, 

sequence a" "', a 
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In the investigation we require the result due to Saalschutz 

the mean will where (ap) and [(ap)] m+'1 
(a1)m+n''' Cαp)m+n' 
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= α， β : 1 

1+α+ß-r-n: 
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p.244 (III . 13)J and Dougall [4, 
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1+α+n : 1+α+m， 1+α-ß， 

, 1+」-α
F .I~' 

~， 

2 
5' 41 _ 

.α. 

2 --, 

(4) -n 얘
-
.
쩌
 

m 
-
、/
μ
7

냉
 -
바
 

α
 7lF 

+ 
T
시
 

’’
4 

-
ι
i
r
 

/
，
‘
、
--m 

-
ι
·
 

띠
 
-% 

l4l 

---4 
-
-
/
，
‘
、

「
ι-n 씨

 -
껴
 

+ 
-
α
 

1 
-+ 

-
-
’ι
 

t
l
、

The formula to be proved is 2. 

1.1 _ .~. 1.1 
τ+τα : -m, α+ß2+m， τ+τa;l~ 1 

웅(1+α얘2) ; 웅(α十ß2)， 웅(1十α+ß2) : 

α+βl十n，

FI _ 
1 十α ; 숭(a+ß2) ， 

1 
τα ; -n, 

’ 
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(ß2)n-m 
-~ß2+α)n-m -

(ß2)m-n 

(환항-n ’ 

provided that α+ß1+ß2= 1. 

PROOF. To prove (5) , we start with the left side of (5) 
1 , 1 _ ,,",, 1 , 1 

F 걷-α ; -n, α+β1 +n, :2 +τα : -m, α+ß2+m， 걷-+ 2α : 1, 1 

1+α ; 웅(α+β1)' 웅(1+α+β1) : 꽃(α+쩨， 웅(1+α+ß2) : 

(5) 

\ (1 , 1 \ (1 , 1 
τα). (-n\(α+에+n\(τ+ταμ-m)q(α+β2+m)q(τ+τα n m 

=1::’ ~. 
p=Oq=O 

P ~q . p 
• 

( 1 .. , 1 \ 11 , 1 , 1 \(1 , 1 
(1十α)p+q \τa十τβ1). \강十공α十흐β1). \τα十흐β2) 

‘ 'p 、 'p ‘ , q 

x .( 1 1 11 
τ+τα+τßz) P!q! 

q 

by (2) 

n m (-n)pCα+ß1+n)p(울α. 울+융α 
=1::’ ~P ‘ p 

p=O q=o ( ~ a+ ~ ßl J ( ~十 1α十 1β1) (1十a)pPl
、 2 2 %\ 2' 2-' 2'-lι 

( 1 \ (1 , 1 
(-11낌(α+ß2+m)q\τα)q lτ+τα q 

1α+4β?J ( ~十4α十 1β?J (1 +a)_q! 
2 2 2/q\ 2 2 2 2/q 

ffil때 q) (α) ，(1+웅α)r (1+웅α)7 (-P)r(-q)7 

T=O 1윷α T 웅α)r (1十α+P)T(1 +α+q).rl
‘ by (4). 

펀뱉， q) ( -n)/ -11씨(α+βl+n)r(α+8?+??씨(α)T 

;=ó (α十Þ1)2T(a十Þ2)2rr !

「-”+7， α+마+n十r， -
31 • -

숭(α+β1+2r) ， 숭(α+β1+1+2r) ， 1+α+강 ; 

31 _ _ 
숭(α+ß2+강)， 숭(a+β2+1+2r) ， 1十α+강 ; 

(ß1) nCß2)m ~FJ -m, -n, α : 1 
- ‘“ ι … 3' 2 
-(β1+a)n(ß2十a)m ~ -LI-ß2-m, 1-βl-n: by (1) 
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(ß1\-m (ß2)m-n 
-(βl十α)n-m- (ß2十α)m-;

by (3) 

provided that α+ß1 +ß2= 1. This completes the proof of (5). In case n=O or 

m=O in (5) , it reduces to (1), Thus we call (5) the exo:tension of Bailey’s 

formula for double series. 

m/ I 1"1" /' I 1"1" 1 1 3. Now we multiply both sides of (5) by (_x)n( _y)mCα+βl)n (，α+ß2)m강r 상r 
and summing from 1Z =O to ∞ and m=O to ∞， after a little calculation, we get 

G2(α十ßl' α+ß2， ß
2
, β1; x , y)= (1 +x)-α-ß'(l+y)-α-ß， 

F , I ! C(; ! + ! c(. ~ + ! rx ; 1 +rx; /_ 4xτ「1 ::.α , --+--α， --+--α ; 1+α ; 77γ--'\ ，} 1 L 2 U' 2 ' 2 u , 2 I 2 τ과강2 ' 
4y 

(1주피2 l' 

where α+ ß1 + ß2 = 1 and G2 is a Hern function [1] defined as follows 

G2(α， αr， β， β， ; x, y) 

。o = n’ 
=ε ε (α)m(α')/ß)π -m(ß')m-η-즈 • 

m=O n=O 
” y 

%! 
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Now we use the formula due to Erdelyi [1 , p.149, (21)] 

G2(α， α" ß, β/ ; x, y)=(1+x)-a(1+y)-t 

in (6), 

F 2l1-ß-ß' ; α， α， ; 1-β， 1-ß’ ; 

we get a new formula 

x y 
l+x ’ τ+y 

F .I ! rx; ! + ~ lL 2 u: ’ 걷-，걷- ’ 
1 , 1 

-,,""- + ::. rx ; 1 +α ; 2 ' 2 
4x .., , 

(l +x) ‘ 

= 11 _. X , -
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