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For the convergence and other details of the I-function, we refer the original paper of
Saxena[5|. Saxena [5] has proved that the integral on the right hand side of (1.1) is

absolutely convergent when 2 > 0 and | arg z |< %WQ, where

Kampé de Fériet hypergeometric function will be represented as follows.
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For further detail one can refer the monography by Appell and Kampé de Fériet[1].
Mishral[4] has evaluated
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Where (a), denotes ay, - -, a,;I'(a £ b) representsI'(a + b),'(a — b); h is a positive
integer;p < ¢ and Re(w) > 0.Recall the following elementary integrals:
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Provided either both m and n are odd or both m and n are even integers.

For brevity, we shall use the following notations.
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I1. INTEGRAL

The integrals to be evaluated are:
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provided that all the conditions of (2.1) are satisfied and Re(w;) > 0; 01, o, 5i, pi, Vi, Zi
are positive integers (1 =1,---,n)

Proof: To prove (2.1), expand the I-Function into the mellin-Barnes type integral. Now,
on changing the order of integration,which is permissible under the conditions stated with
the integral, the integral readily follows from (1.7)

On applying the same procedure as above the integral (2.2) can be derived easily.

[T1. EXPONENTIAL FOURIER SERIES

Let
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which is valid due to f(x) is continuous and of bounded variation with interval (0, ).
Now,multiplying by ¢ both sides in (3.1) and integrating it with respect to x from 0
to 7, and then making an appcal to (1.8)and (2.1),we get

Tt = (afwy  (B/4)
Ap = Qw—1 ¢ 7l t!

r,t=0
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An application to (3.1) and (3.2) gives the required exponential Fourier series
. . 1\.
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IV.  COSINE FOURIER SERIES

Let
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Integrating both sides with respect to x from 0 to m, we get
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Now, multiplying by " both sides in (4.1) and integrating it with respect to x frome 0

to 7 ,and finally ,making an application to (1.8),(1.9) and (2.1), we derive
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using (4.2), (4.3), from(4.1) we get required cosine Fourier Series.
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V. SINE FOURIER SERIES
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Z Cp sin px.

(4.3)

Notes

(4.4)

(5.1)

Multiplying by €™ both sides in (5.1) and the integrating it with respect to x frome 0

to 7 ,and making to (1.10) and (2.1), we obtain
H
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Now making an application of (5.1) and (5.2), we get required Sine Fourier Series.
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VI.  MULTIPLE EXPONENTIAL FOURIER SERIES

Let
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xIw | z(sinzy)? - - (sin z,) %"
(ij ﬁj)l,mv (bjiv ﬁji)erl,qi
= Z .. Z Apl'npne*i(PlrlerJrPnfrn)' (6.1)
pP1=—00 Pn=—00

Equation (6.1) is valid, since f(z1,---,x,) is continuous and of bounded variation in the
open interval (0, 7). In the series (6.1),to calculate A, ..., we fix y,- -+, z,_1,50 that |

i “ee i Aplp 16*’i(P1$1+"'+pn7133n71)

p1=—00 Pn—1=—00
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depends only on p,.

Furthermore ,it must be the coefficient of Fourier exponential series in x,, of f(z1, -, z,)
over 0 < x, < .

Now multiplying by e%» both sides in (6.1) and integrating with respect to z,, from 0
to m,we get
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using(1.8) and (2.1),from (6.2), respectively,we get
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(aj, ) 1m5 (@i, Qi Jn 1,

(6.3)

1—wn—2pnTn—2vntntm .
__.( n n'r; nln n,a-n,]_

Using (6.3) in (6.1), we get required multiple exponential Fourier series.

Let
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VII.  PARTICULAR CASES

Setting (1, -+, 3, = 0 in (2.2),we get
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=
I1 (gnk )rn
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(1 — W1 — 2P17”1, 201; ]-) e (1 — Wp — 2pnTn; 2Un; 1)7
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Further setting a4, - -+, a, = 0 in (7.1),we obtain
s v )
/ e / (Sin ml)wl_l e (Sinxn)wn_lez(m1$1+"'+mnxn)
0

(aj, )15 (@i, Qi )y p;
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(1 — w1,201; 1) s (1 - wn,zan; 1)7

Im ;n+1 z
i+n,q;+n:r 4(o1++on)
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(e 1) (7.2

2

Now setting & = = 0 in (3.3) we establish

(a’j7 Ov’j)l,m (aji> aji)n+1,17i
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w—1 mmn
]Pq
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(sinx) 2(sinx)%

L o gnE) (1 —w,2051), (a5, )10, (ji, Ui )t p,
m,n Z
= 2 o g | ¥ - (7.3)
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Letting p = 2[ as 1 is a integer,from (7.3), we establish

(552,05 1), (aj, )10, (@i, i)t g

1 m,n
L.H.S. of (1.3) = \/_IM;}ZW N
(bj7ﬁj)1,m> ( ]z;ﬁjz)erl q; ( 9 y T3 1)
Notes 1 foe) — (1 —Ww,0; 1)7 (a'ja aj)l,n; (a'jz'; Oéji)n—l—l,pi
Tou s Iy tgiror | 20 -
pn=1 (55 B5)1,m» (bjis Bji)m+1,q, ( —==, 05 1)

(7.4)
Further letting p = (20 + 1) as 1 is an integer,from (7.3) we obtain

= Jum2 Z sin(2l+ )7 /2 .sin(2l + 1)z

(1 — w, 20; 1)> (aj; aj)l,n; (aji; Oéji)nﬂ,m
Imf1+q11+2r 4% (75)
(bj; ﬁj)um (bjhﬁji)erl,qi (%; g; 1)

Similarly, remaining particular cases can be evaluated by (4.4) and (5.3) applying the
same techniques.
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