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Two integr~le involving Fox's H-function have been evaluated and used to establish two 
Fourier series for the H-function. On speoialising the parameters, the H-funotion can be reduced to 
&feijer Q-function, lldao Robe1 t's E-function, generalised hypergeometric functions and many other 
higher traneoedental funotionsl. The results established are of d general character. 

Carlaon & Greiman2 have obtained a cosine series for Gegenbauer's function. Mac- 
Robert3~4 has established a cosine and sine series for MacRobert's E-functioh. Jain5, 
Kesamani6 and Bajpai7-9 have obtained some Fourier series for Meijer's G-function. Except 
a few799 all the Fourier series fog the G-function have been established foll~wing the 
results of MacRobert3.4. The Fourier series for H-function in this paper have been obtained 
with the help of a result given by NielsenlO. 

The H-function introduced by Fox11 is represented and defined as follows : 

where an empty product is interpreted as 1,O < rn < q, 0 < n < ; e's and f's are all 
positive numbers, L is suitable contour of Barnes type suc f that the poles of 
r (bj - fj s),  j = 1, . . . . . . , m lie on the right hand aide of the contour and those of 
r (1 - aj + ej s), j = 1, . . . . . . . . , n lie on the left hand side of the contour. 

Asymptotic expansion and analytic continuation of the H-function have been discussed 
by Braahmala. 

P0110wing formulae are required in the proofs : 

(a) The following integralslo. 

J (sin 8)" cosu8 d8 = - r (1 3- P )  cos (V u p )  ---- 
2 8 r  ( I +  q-) r ( I +  ---27 (2) 

0 
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I w r (1 f p)  sin (a 4 2 )  
(sin O ) ~ s i n u O d O - -  -- 

2 p r ( 1 + + ) r ( 1 +  
0 

where p > - 1 

(b) The duplication formula for the gam11m-funotion13. 

(22 - 1) 
(7714 I' (2 2) = 2 P ( z )  r ( z  + i). 

In what follows for sake of brevity (a> e,! denotes (al, el), . . . . . . . . . . , (ak, ep); a* 
&and for Q,, . . . . . . . . . . , a, and the s y m b d  a (8, cc) represents &he set of parameters 

a + l  46, 7, .....-I " ' '-- f ' where 8 is a positive integer. 

. T H E  I N T E G R A L S  

The integrals to be establishwl. are : 



/ 
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Proof 

To prove (5), expressing the H-function jn h@ jp1;pgrand as a Meliin-Bqnes type 
integral (1) and interchanging the order of integrations, which is justified due to the absolute 
oonverge$ce of the integrals involved in & process, we have 

Now evaluating the inner integral with the help of (2) gnd using duphcgtiqn f ~ r q u k  L . f ~ f  
Gamma-function (4), we get 

Qn ap- (I), the result (5) i e~t&bhe$. 

Re jqtgpI(63 is qks?cb@&ed op %p~biqg t4e s ~ q e  proqedure and u&~% (3). 

F F ) U R I E R  S E R I E S  

The Fourier series to be obtained are 

?r 'r 
X cos - oos re, 2 
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71 1 
:I; sinT sin r 0, i 

(8 

where 6 is a positive number and 

Proof 

To establish (7), let 

Equation (9) is valid since f (8) is continuous and of bounded variation in the open inter- 
val (0, n), when p 2 0. 

Multiplying both aides of (9) by cos (u 8) and integrating with respect to 8 from 0 'to 
T ,  we get 

7r 

ms u ~ a ~  + 
2 

2 cv 'j cos ro coa u0 
0 r-1 0 

Now using (5)  and the orthogonality property of cosine functions, we have 

&om (9) and (lo), the result (7) is obtained. (10) 

To prove (8), let 

& \ 
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* - ,  . .. 
28 (a,, e,i m ' n [ r ( s i n 8 )  I ] , = ~ c , s ~ T ~  f(e) = (sin e) H 

- P, q (bq, fq) 
(11) 

p.-1 

Multiplying both sides of (11) by sin (u 9) and integrating with res$ect to 0 from 0 to n 
then usig(6) and the opthigadity property of sine functions, we obtain 

2 
C,= - sin - 

From (11) and (1-2), the formula (8) follows immediately. 

P A R T I C U L A R  C A S E S  

In (7), assuming g as a positive integer, putting ej = fi = 1 ( j = 1, . . . . . . , 
p ; i = 1, . . . . . . , q), using the formula 

and simplifying with the help1 of (I), (4) and (9), we get a result recently obtained by 
Bajpaiv, vie. 

r 
28 a,, 

7 
P m, 9% 1 G m , n + 8  I A  1 

G p , l  1 z(sY1e) 1 p+8,q+S L Z 4 , d ( 8 ,  p,2ir I 
- C 1 

where 2 (m + n) > p + q, I arg 2: I < (m + n - 4 p - 6 q)  a, 

Re(2 Sb j )  > - p - 1  ( j =  1, ......, .m), 0 < e <  a. 
= 

A C K N O W L E D G E M E N T  

I wish to express my sincere thanks to Dr, S. D. Bajpai of Regional Engineering 
College, Kurukshetra for his kind help and guidance during the preparation of this paper. 

R E F E B E N C E S  

1. ERD~LYI,  A. ,  "Higher Transcedental Functions," Vol. 1, (MoGraw-Hill, New York), 1953. 
2. CARLSON, B. C. & GREIMAN, W. H., Duke Hath. J., 33 (1966), 41. 
3. ~IACROBERT, T. EX., Math. Z., 71 (1959), 143. 



4. MACROBERT, T. M., Math. Z., 75 (1961), 79. 

5. JAIN, R. N., Math. Japan, 10 (1965),101. 

6. KESARWANI, R. N., Compositio Math., 17 (1966), 149. 

7. BAJPAE, S. D., Gaz Mat. (Lisboa), 28 (1967),40, 

8, BAJPAI, S. D.,Proc. Camb., Phil.Soc., 65 (1969), 703. 

9. BAJPAI, S. D., "Fourier series for G-functiom", (Under communication). 

10. NIELSEW, N., "Handbuch der Theoric der Gamma-function", keipzig), 1906. 

11. Fox,C,, Trans. Amer, Math. Soc., 98 (1961), 395, 

12. BRAAKSMA, B. L.J,, Compositio Math., 15 (1963), 239. 

13. RAINVILLE, E.D., "Special Functions" (McMiIlm & Co. Ltd., New York), 1967. 


