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Abstract:

In the present paper some integral involving hypergeometric function of n-variables are evaluated. Some
particular cases are of interest.
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INTRODUCTION and PRELIMINARY:
Let

E f(a)=f(a+l), E"f(a)=f(a+m) ()

Recently Agrawal [1] employed the operator E, to evaluate the integrals.

j sin[zx.(2p+1)] F|i‘1'+/f'? } { B } 2a+/t’—2 [ a'+p; 2 } wxu:(Z)
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.. (3)
(a+p+y+d)>3.

Re (O + x) O1, p is an integer.

Re

Ragab and Simary [8] have also evaluated these integrals, by a different technique.
The classical (a), (2,n&C) is define, in terms of the gamma function, by
Pochhammer symbol F(a+n)| 1 (n=0:aeC\{0})
a =
), I(a) |a(a+1)(a+2)..(a+n-1) (neN;aeC)

And
['(a+n)=T(a)(a), e (4)

Exponential series in terms of hypergeometric function define by Gauss.

o

exp(z)=, F,(a,a:2)=Y =

= n!
“=0 T and
& m. ., m,
XN N e
exp(x, +x, +...+Xx,) = E 4 = ... (5)

ot st !

In the present paper, following integral is evaluated which involve hypergeometric function
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Fl k.- )-
D of n-variable

% sin[(2p + )zx] |::Ar) . e arn
_'[sin(zrx)r(a +x)I'(S—x O i o S RN )

2(z+,8—2 ==+ '(6)
= mF,f,"""'(}’.}",/i‘,.ﬂ:.---.ﬂ,:a +p-12x,,2x,....,2x,)

o la+p)>1

(nk.r)
b is hypergeometric function of n-variables defined by Singhal & Bhati [5].
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"

Where

Where k and r are distinct non-negative integer <n. By choosing k, r, and n appropriately, the
function Fp”*">) can be particularized to many hypergeometric functions of several variables.

(i) ESP W=, Bl Bivio Bs= 1 s % %55, Y = BE @ Bos Bovisis B ¥ s %y Xy X5)

() FSN @ B Bosers Bas V=5 %15 Xaseens X, ) = F (@ Bis Brseves B V3 X1 X000 %, )
(iii)  Fp (@B Bos Bs 7 5 %5 z)=ﬁ;(aea,a’ﬂ.~ﬂ:,ﬂ,:7-/ X;5%55%5)
@) N @as BB B vy 5% %% ) = F (B By Bys s 0 S G 1. ¥V S ¥ 5 %5 %5 %,)
(v)  ES'(a.a'\ BB By =X, X0 X, )= Fy (@@, @', By B Bs 7, 7 S 7 5% X, X,)
(vi)  F7(a,= BB 7:7 3% %, ) = Fy (. By Bos v, 7 5%, X, )

(vii)  F™' (a,a', B, Bsrs=%.x%)=F(a,a", B, B 73X, %,)

And one more relation is
(k) ' . -
F N a, @', Bis Base-s B3 V5 ¥ 's %5 X3 X))

—Kk.n-r — (8)
ZFI‘). = )(a"a’ﬂn’ﬂnl ----- s BV VX X s ’r:,*xl)

()

Where ahaF are hypergeometrlc Saran’s functions [11]; is Laurlcef ’s functlon and are Appeﬁ’ funétion.

Relation (7) have been obtained under the assumptlonl\ in (whlcl‘h) th?re 1S )no loss of generality, since the case
n-k)<(n-r)=r
may be converted into by ma’klng use of (8).

In what follows we will apply the following results [cf [2] p224]
= . " a+fi-2
[ = SulEpFIved . 2 . Re(a+f)>1 ... (9)
2 sin(zx)[(a+x)T(f-x) Ma+p-1)

2. ANALYSIS OF THE RESULTS: -
To prove (6) multiply both side of (9) by
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L)L (r)T(A)T(A)T(5)--T(4)
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: ... (10)
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Which complete the proof of (6)

3. PARTICULAR CASES: -
(1) By putting n=3, k=3 and r=1 in (6) we get

7 Sin[(2p+1) 7x] - _ L
_'[Sin(zx)r(a+x)r(ﬁ—x)5;(y' P P P OB P X% X X, ) O

2(Ifﬂ"l
T T(a+p-1)

F, (7,8 By Bisa + B—1;2x,,2x,,2x,)
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(i1) By putting n=3, k=2 and r=1 in (6) we get

[ Sin[(2p+1)7x] .
:‘:Sin(;r.\')l“(a+_\-)r(/;_x) (7780 Bas Bz +x, B—x:X,,X,,x, )dx
258 Re(a+ f)>1
m Fo (7.7 B By, Bisa + f—-12x,2x,,2x,)

(ii1) By putting n=3, k=1 and r=3 in (6) we get

Sin[(2p +1)7x]
F (7.7 B, 5. fua+x,a+x,%,,X,,X, )dx
[ Sin(7zx)I'(a+x)I' (S -x) s(1:7 PP s %)
,)“‘/;,3
=—F. (7.7 8. B, B+ f—1;2x,,2x,,2x
r((z-f'ﬂ—l) \(/}, ﬂl ﬂ_ﬂ /} 1 2 ,‘)
Re(a+ ) >1
(iv) By puttmg n=2, k=2 and r=1 2 in (6) we get

J» Sin[(2p +1)7x]
° Sin(zx)[(a+x)T'(S

) F,(7,8.,B:a+x,f—x;x,,x,)dx
—x

2(10/f 2

“Fla+p=0) S Fs(7. 8. Psa+p-12x,2x,)

Re(a + p) >1

(v) By putting n=2, k=1 and r=2 in (6) we get
j» Sin[(2p +1)7x]

' Sin(zx)l' (e +x)T(f-x)

pa+f-2

“T(a+p-1) F (7,78 Bia+ f-1:2x,2x,)

E (7.7 B B+ x:x,x, Jdx
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