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ABSTRACT 
 The object of the present paper is to establish two Fourier series expansion formulae 

involving A-function of one variable.  
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1. INTRODUCTION: 
 The subject of Fourier series for generalized hypergeometric functions occupies a prominent 

place in the literature of special functions and boundary value problems. Certain double Fourier 

series of generalized hypergeometric functions play an important role in the development of the 

theories of special functions and two-dimensional boundary value problems. 

 The A-function of one variable is defined by Gautam1 and we will represent here in the 

following manner: 

 A୮,୯
୫,୬[x|(ୠౠ ,βౠ)భ,౧

(ୟౠ ,αౠ)భ,౦ ] = ଵ
ଶπ୧
∫ θ(s)୐ xୱds     (1)  

wherei = (� 1) and 
 

(i)  θ(s) =
∏ Γ(ୟౠାαౠୱ)ౣ
ౠసభ ∏ Γ(ଵିୠౠିβౠୱ)౤

ౠసభ

∏ Γ(ଵିୟౠିαౠୱ)౦
ౠసౣశభ ∏ Γ(ୠౠାβౠୱ)౧

ౠస౤శభ
    (2)  

(ii) m, n, p and q are non-negative numbers in which m  p, n  q. 

(iii) x 0 and parameters aj, �j, bk and �k (j = 1 to p and k = 1 to q) are all complex.  

 The integral in the right hand side of is convergent if  

(i) x  0, k = 0, h > 0, |arg(ux)| <h/2 

(ii) x > 0, k = 0 = h, (�) <� 1 

where 

 k = Im (∑ α୨
୮
ଵ − ∑ β୨

୯
ଵ ) 

 h = Re ቀ∑ α୨୫
୨ୀଵ − ∑ α୨

୮
୨ୀ୫ାଵ + ∑ β୨

୬
୨ୀଵ −∑ β୨

୯
୨ୀ୬ାଵ ቁ  (3) 

 u = ∏ α୨αౠ
୮
ଵ ∏ β୨

βౠ୯
ଵ        (4) 

 ν = Re൫∑ a୨
୮
ଵ − ∑ b୨

୯
ଵ ൯ − ୮ି୯

ଶ
, 

 ߱ = Re ቀ∑ β୨
୯
ଵ − ∑ α୨

୮
ଵ ቁ 

and s = � + it is on path L when |t| →.  

 In our investigation we shall need the following results:  

 From Macrobert [2, 3]: 

 √గΓ(ଶି௦)
ଶΓ(యమି௦)

ଵିଶ௦(ߠ݊݅ݏ) = ∑ (௦)ೝ
(ଶି௦)ೝ

∞
௥ୀ଴ sin(2ݎ +   (5)   ,ߠ(1

where 0 <, Re s ଵ
ଶ
.  

 √గΓ(ଵି௦)
Γ(భమି௦)

ቀ݊݅ݏ ఏ
ଶ
ቁ
ିଶ௦

= 1 + 2∑ (௦)ೝ
(ଵି௦)ೝ

∞
௥ୀ଴ cosr(6)    ,ߠ  

where 0 <.  
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2. MAIN RESULT: 

 In this section, we shall establish following Fourier series: 

 ∑ A୮ାଶ,୯ାଶ
୫ାଵ,௡ାଵ∞

௥ୀ଴ ൥z|
ቀିభమ,ଵቁ,ቀୠౠ,βౠቁభ,౧

,(଴,ଵ)

(௥,ଵ),൫ୟౠ ,αౠ൯భ,౦
,(ିଵି௥,ଵ)

൩ sin	(2r + 1)θ 

= √π
ଶ
A୮,୯ߠ݊݅ݏ

୫,௡ ൥ ୸
௦௜௡మఏ

|
ቀୠౠ ,βౠቁభ,౧

൫ୟౠ,αౠ൯భ,౦ ൩     (7)  

provided that |arg(uz)| < ½ �h, where h and u are given in (3) and (4) respectively. 

 A୮,୯ାଶ
୫,௡ାଵ ൥z|

ቀభమ,ଵቁ,ቀୠౠ ,βౠቁభ,౧
,(଴,ଵ)

൫ୟౠ,αౠ൯భ,౦ ൩ 

  +2A୮ାଶ,୯ାଶ
୫ାଵ,௡ାଵ ൥z|

ቀభమ,ଵቁ,ቀୠౠ,βౠቁభ,౧
,(଴,ଵ)

(௥,ଵ),൫ୟౠ,αౠ൯భ,౦
,(ି௥,ଵ)

൩  ߠݎݏ݋ܿ

= √πAp,q
m,݊ ൥ z

ߠ2݊݅ݏ
2

|
ቀbj,βjቁ1,q

൫aj,αj൯1,p ൩.      (8) 

provided that |arg(uz)| < ½ �h, where h and u are given in (3) and (4) respectively. 

Proof of (7): 

 Using (1), the expression on the left side of (7) can be written as 

 ∑ ଵ
ଶπ୧

∞
௥ୀ଴ ∫ θ(s)୐ ቈ

Γ(యమି௦)Γ(௥ା௦)

Γ(௦)Γ(ଶା௥ି௦)
sin(2ݎ + ቉ߠ(1 zୱds  

 On changing the order of integration and summation which is easily seen to be justified, the 

above expression becomes 

 ଵ
ଶπ୧ ∫ θ(s)୐

Γ(యమି௦)

Γ(ଶି௦)
ቂ∑ (௦)ೝ

(ଶି௦)ೝ
∞
௥ୀ଴ sin(2ݎ + 1) ቃߠ zୱds. 

and on using the relation (5), it takes the form 

 √గ
ଶ
.ߠ݊݅ݏ ଵ

ଶπ୧
∫ θ(s)୐

(z/sinଶθ)ୱds. 

which is just the expression on the right side of (7). (7) is the Fourier sine series for the A-function of 

one variable. 

 The Fourier cosine series (8) is proved in an analogous manner by using (1) and (6).  
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