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ON A NEW CLASS OF INTEGRALS INVOLVING
HYPERGEOMETRIC FUNCTION

MEDHAT A. RAKHA, ARJUN K. RATHIE, M. P. CHAUDHARY, SHOUKAT ALI

ABSTRACT. The aim of this research paper is to establish fifty new class of
integrals involving hypergeometric function in terms of gamma functions. In
order to put these fifty integrals, two master formulas have been constructed.
The results are derived with the help of an interesting integral due to Lavoie
and Trottier and generalized Watson’s summation theorem obtained earlier by
the Lavoie, Grondhi and Rathi. More than hundred interesting special cases
(and four very special results) have also been obtained from our main results.

1. INTRODUCTION

The generalized hypergeometric functions with p numerator and ¢ denominator
parameters is defined by [11 2, [§]

ag, ..., Op
»Fy iz | = pFgloa, .. ap B, By 2]

ﬂ17 ey Bq

_ N (@)n (o) 2"
_2%&%”4@%n! (1.1)

where («), denotes the Pochhammer symbol (or the shifted factorial, since (1), =
n!) defined by

n=0

_J ale+1)...(a+n—-1),neN
W%—{ 1,n=0.

The series (|1.1]) is convergent for all |z| < oo if p < g and for |z] < 1ifp=¢g+1
while it is divergent for all z, z # 0 if p > ¢+ 1. When |z| =1 with p = ¢ + 1, the
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series ([L.1)) converges absolutely if

q p
R(> 8-> a;|>0,
j=1 j=1

conditionally convergent if

q p
“1<R(D B =D ;| <0241
j=1

Jj=1

and divergent if

q p
R(D B =D ;| <L
j=1 j=1

In the theory of hypergeometric and generalized hypergeometric series, classical
summation theorems such as of Gauss, Gauss second, Bailey and Kummer for the
series o F1; Watson, Dixon, Whipple and Saalschiitz for the series 3F5, and others
[2, ] play an important role. These classical summations theorems have been
generalized by Lavoie et. al in a series of three research papers [3| [4, [5], and very
recently these classical summations theorems have been further generalized in the
most general form by Rakha et. al [9]. However, in this paper, we are interested in
the generalization of the classical Watson’s theorem on the sum of a 3F5 [2, P. 16,
Eq. 1] viz.

a, b, ¢
3F2 ; 1 (12)
fla+b+1), 2¢
_ T(3)T(et3)T(5at5b+3)T(c—a—5b+3)
o P(5a+3)P(5b+3)0(e—ga+d)0(c—b+3)

[N

-

provided R(2¢ — a — b) > —1, on the following form

a, b, c;
sF2 (a+b+i+1) . !
S, 2c+7;
A2 (S a+ b+ i+ 1)+ [4]+ 3) T(e— S(a+b+|i+j] —j— 1))
- r(1)r(a) I'(b)
( L'(3)

for 4,7 = 0,+1, £2.

For i = j = 0, we get the classical Watson theorem (|1.3]). The coefficients A; ;, B; ;
and C; ; are given in (Table, (Table{2) and (Table{3)) at the end of this paper.
Also [z] denotes the greatest integer less than or equal to z and its modulus is
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denoted by |z|. For a recent proof of the Watson’s summation theorem (1.3)), see
Lavoie et. al [3], have obtained a large number of special cases. For example, in
if we let b = —2n and replace a by a + 2n or we let b = —2n — 1 and replace
a by a + 2n + 1, where n is zero or a positive integer. In each case, one of the
two terms on the right will vanish and fifty interesting summation formulas are
obtained. Fortunately, under similar conditions, they can be represented as

—2n,a+ 2n,c;
3lh 1
(a+;+1)7 %+ js
RO TR e (G Vil VA (e V1)) M
(c+ 5+ [3a(za+ 11+ (=1D))])n '
and
—2n—1,a+2n+1,c;
352 (a+i+1) !
o, 2175
_ Ez‘, '(%)n(%a —Cc+ % + i(_l)i - [%] + %(1 - (_1)1)}% (1 5)

(C + % + [%])n(%a + %(3 - (_1)1)])n

fori,j =0, £1, +2.
The coefficients D; ; and E; ; are given in (Table{4)) and (Table{d) at the end of the
paper.

It should be remarked here that whenever a generalized hypergeometric series
or functions reduce to gamma functions, the results are very important from the
point of view of applications.

On the other hand, in 1969, Lavoie and Trottier [6], have obtained the following
interesting integral

/01 21— ) (1 - g)m_l (1 - Z)B_lda: - (g)“m (1.6)

provided R(«) > 0 and R(5) > 0.

The aim of this research paper is to establish fifty new class of integrals involving
hypergeometric function in terms of gamma functions in the form of two master
formulas. The results are derived with the help of the results and . More
than hundred interesting integrals are then obtained as special cases of our main
findings.

2. MAIN INTEGRALS

In this section, the following fifty integrals involving hypergeometric functions
have been obtained in the form of the following two general integrals (25 each).
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1 ' 2p+2j—1 zy\P—1
s -3 -
/0 x (1-1x) 3 1

F <a,ﬂ;;(a+5+i+1); <1Z)(1x)2) dx
p-

<2> 2p+2j Ai,j2“+5+i_2r(%(a +8+i+1)I(
3 L(a)l'(B)

X

Ha+B+l]i+i—j-1)

Dl t [4]+ 5)T()T(p + )
T(1)T(2

—
N
S~—"
—
~—~
S

1
+
Pp— g+ U+ 0]+ 00— (CONLp -5+ G+ 1)
for i,j = 0,41, £2.

The conditions for the convergence of the integrals are: (i) R(2p — a — p) >
—1—i—2j, (ii) Rla+B+i+1) >0 for i,j =0,£1,4+2 and also [x] represents
the greatest integer less than or equal to = and its modulus is denoted by |z|. The
coefficients A; ;, B; j and Cj ; can be obtained from the tables of A; ;, B; ; and C; ;

given in Table-', Table and (Table at the end of this paper, by changing a
to a, b to B and c to p, respectively.
Also,

1 _ i
/ 2P (1 — 3)2H2 (1 _ f)% ! (1 _ f)pﬂ !
) 3 4

1 9x T 2
X 2k (a,ﬂ;Q(a+B+i+1);4(1—3) )dx
_ (2) T(p)L(p + )

3) Tp+ir()
L A2 (G lat Bt i+ DD+ [§]+ 9T 2 (a+ B+ i+ —j— 1))
I(a)T'(B)
5 Bi,I(5 + (1 (=1))(5)
Do— 5+ 5+ - 2170 O - F+ 5+ 5
Col(§ +30+ (DI + D) 02)
Dp— 5+ 3G+ D]+ 5D/ - (D)) -5+ G +D))

for i,j = 0,+1,£2.

The conditions for the convergence of the integrals are :(i) R(2p — a — 5) >
—1—4—2j, (ii) Rla+ +i+1) >0 for 4,5 = 0,£1, 42 and also [x] represents
the greatest integer less than or equal to x and its modulus is denoted by |z|. The
coefficients A; ;, B; ; and C; ; can be obtained from the tables of A4; ;, B; ; and C; ;

given in ( Table' Table and Table at the end of this paper, by changing a
to a, b to S and ¢ to 0, respectively.
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2.1. Proofs. In order to prove the integrals (2.1) and (2.2)), we first prove the
following integrals, which are also believed to be new:

[l (2 (2 e (- 2) 0

2a
_ (;) m sF2 (0, 8,05 v,a+b51) (23)

provided R(a) > 0, R(b) > 0 and R(a+~v— o — F) > 0.

To prove ([2.3)), we proceed as follows : Denote the left - hand side of (2.3) by I.
Expressing o F; as a series, we have

I = /01 xa—l(l—x)%—l (1 B %)2(1—1 (1 B %)b_l Ti (@)n(B)n (1(’}/)53' (1-— I)zndx.

Changing the order of integration and summation, which is easily seen to be justified
due to the uniform convergence of the series in the interval (0, 1), we will have

- Ti W /01 2@ (1 — )2l (1 _ g)%*l (1 B z)”nfl o

using (|L.6]), we get

(2 b = (@a(B)uL (b + )
B (3> I( )nz:o (V)nn!T(a+ b+ n)
(o

_(2\* T(@T®) f: ) (8)n (B)n
3 La+b) &= (V)nnil(a+b)y
summing up the series, we finally get

_ (;) m 3Fs (08,0 7, (a+B); 1). (2.4)

In (2.3), if we take b = p,a = p+j, and y = %(a—i—,@—&—i—l—l) fori,j =0,+1,£2,
it takes the following form:

1 ‘ 2p+2j—1 1
fermaaprs (-5 (-3
X oF} <a,,6,;;(a+ﬁ+i+l); (1—x)(1—x)2> dz

4
_ (2" T (p + ) .
(3) TR (,B,p, (a+B+i+ )2p+J,1). (2.5)

Now evaluating the right hand side of (2.5) with the help of (1.3]), we obtain the
desired result (2.1)).
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To prove ([2.2)), we start with the integral

/01 21 (1 — )2 (1 _ %)21}71 (1 — z)bﬂ oF <Oz,,@,; V5 %Tz (1 N ;)2> d

_ <2>F<>F<b>

Py F(a—i—b) 3F2(a>ﬂva;’73a+b;1) (26)

3
provided R(a) > 0, R(b) > 0 and R(a+vy—a —F) > 0.

To prove , we denote the left hand side of by I, express the hypergeo-
metric function as a series, change the order of integration and summation, which is
seen to be justifies due to the uniform convergence of the series in the interval (0, 1),
evaluate the integral with the help of a known result due to Lavoie and Trottier
given in , sum the series, we finally get:

In (2.7), if we take a = p,b=p+ j,y = %(a—kﬁ—i—i—i—l) fori,7 =0, +£1, £2, it
takes the following form

1 _ i
/ 2P (1 = )02 (1 _ f)zp ! (1 _ f)pﬂ !
o 3 4

2
X 2F1< B, (a—l—ﬂ—i—z—i—l) 9;(1—?) )dw

_ (2)2”F(P>F(P+J'>

3 T(2p+J) F2(¢“»ﬁ»ﬁ?%(®+ﬁ+i+l),2p+j i1). (2.8)

3

Now evaluating 3F5 on the right hand side of ( with the help of (1.3)), we
obtain the desired result | .

3. SPECIAL CASES

1) In , let 8 = —2n and replace @ by a + 2n or let § = —2n — 1 and
replace a by a + 2n + 1, where n is zero or a positive integer. In each case
one of the two terms on the right hand side will vanish and fifty interesting
integrals are obtained. They can be represented as :

1 —
T
0 4
1
2

X 2F1( 2n,a+2n; —(a+i+1); (1—Z>(1—x)2>d:v

2\ D()D(p + )(3)n(§ —p+ 2 = [ + 11 = (1))
=2 (5) |

and
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1 , 2p+2j-1 A
p+i—1 1 _ 2p—1 (1 _ E) (1 _ 7)
/0 T ( x) 3 1

1
x oF] (—2n—1,a+2n+1; §(a—|—i—|—1); (l—g) (1—x)2>dx

_ B, (2)2p+2j F(pm“ﬁ(z) <% “rt % ~ G [+ 10+ (D)
2,7 3
(3.2)

fori,j = 0,+1,4+2, and as usual, (a), = an)”), #0,—1,—2...; where
the coeflicients D; ; and E; ; can be obtained from the the tables of D ;
and E; ;, (Table and (Table, given at the end of this research paper,
by changing a to a, b to 8 and ¢ to p, respectively.
(2) If the Gegenbauer polynomials [8, eq. 15, p. 279], are considered in the
following form :
(2a)n o Fy (n,n + 2a; 1 + a; x>
n! 2
then the cases (i = 0,5 = —1) of and give the following
interesting results :

/01 P72 (1 — )%t (1 -
()

Ch(l—2z) =

>2,,_3 (1 - z)p_l c2 (1 - (1 - %) 1- x)2> da

) 0‘)2n(% —p+ %)n(%)n
p— %)n(% + %)n(Qn)'

/-\w‘g

: (3.3)

and

[omamap (-0 (- e (12 (-2 -0

:_<1>2“F< DE(E)(@)2n11(8 = p+ 2)n(3)n
3 2 (p+ 3)(p+ 5)n(& + H)nn+ 1)1

These are two typical illustrations.

3) In , let 5 = —2n and replace a by a + 2n or let § = —2n — 1 and
replace a by a + 2n + 1, where n is zero or a positive integer. In each case
one of the two terms on the right hand side will vanish and fifty interesting
integrals are obtained. They can be represented as :

/1xp 1=yt (1 )2” 1( z)”“‘l
0 4
9y
4

1 2
X oF) <2n,a+2n 2(a+z+1) < g) )dx

=D, . (2)29 T(p)C(p+5)(5)n(§ —p+ %_ - (*Tl)i — [+ — (1))
S 2o+ 5)(p+ 3+ [3Dn(§ + 11+ (1))

(3.4)

(3.5)
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and

1 _ i
/ (1= )2t (1 f)% 1 (1- f)”ﬂ 1
0 3 1

1 9 2
X 2F1<2n1,a+2n+1 2(a+2+1) w<1x>

) (2) DT+ )(Dals —p+ 5~ S~ [§+ 20+ (1)

3 T - (3.6)
L2p+j)(p+ 5+ 15+ 3Da(5 + 163 = (1))
for i,j = 0,4£1,£2, and as usual, (a), = Fgg(zn a #0,—1,—2...; where

the coeflicients D; ; and E;; can be obtained from the table of D;; and
E; ;, (Table and (Table, given at the end of this research paper, by
changing a to «, b to S and c to p, respectively.

(4) If the Gegenbauer polynomials [8, eq. 15, p. 279], are considered in the
following form :

(2a),

Cp(l—2z) = -

1
o (—n,n+2a; 5 + a; a:)

then the cases (i
interesting results :

0,j = —1) of (3.5) and (3.6) give the following

R M W (B (R

_ ()2P2F(2) ( )( )2 +1 (7—p_|_ ) (%)
3) T+ Do+ (s + 520+ 1!

These are again two typical illustrations.

(5) Here, we shall mention some interesting special values of the integral (2.1]).
[i]: Fori=10,j=—1
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[esnarm (-5 03
x oF) (a,ﬁ; (a4 B +1); <1— 4)(1—95)2) dx

_ (1) 20 (p— DT (3@ + A+ Dp—§ — 5 - 1)
T(@r()

PN r
~3

provided R(a++1) >0, R(2p —a—3) > 1.

[ii]: Fori=0,7=0

/ oot (1= ) (1 2y
x oF] <a,ﬂ; %(oﬂrﬁ +1); (1 - Z) (1- x)z) dx

_ (1>2p 20t B IP () (S(a+ B+ )T (p— & — & +
s D@ (p—5+3)T(p— 5+

provided R(a++1) >0, R2p—a+3) > —
[iii]: For i =0,j=1

1 a I 2041 2\ p—1
/0 xP (1 — )% 1(173) (171)
< o (adigtat 540 (15 )a-ap

- (1)2”” 2L ()L (5(a+ B+ D))(p—§ — § +3)
[(a)T(B)

N——
U
8

(3.11)

provided R(a+ 8+1) >0, R(2p —a—B) > —3.

[iv]: Fori=—-1,7=0
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Lo B N 20—1 N\ p—1
[t (- 13
< o (gl s (125 )10 as
1
2
T

4
_ <1> 2+ 1T ()T (3 (o + B)L(p— § — §)
3

(@)

kel
=
Q
.
(oW
@
o
2
Q
+
—_
\%
=
2
DO
AS)
I
Q
I
=
\4
=)

(TP () (G(a+ B)T(p—§ — 5+ 1)
- ( ) I'(a)L(B)

provided R(a+ £) >0, R(2p —a — ) > —2.

[vi]: Fori=1,j=-1

1 2p—3 2\ Pt
p=2(1 _ p)2p-1(1_% 1_Z
/0 2 (1 -2) ( 3) ( 1

X oF) (a,ﬂ; %(a +68+2); (1 — j)(l — a:)z) dx

B (1)2“ 20H8-1T(p — 1)T(2 +
“\3 r

3 (a— BT (@)
l rg+Hré)  rEré+) 1
Dlo=$)0(p—5-3) Tlp—5-3l-53)

provided R(a+8+2) >0, R(2p —a— ) > 0.

[vii]: Fori=1,j=0

19

(3.12)

(3.13)

(3.14)
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I 5)1 (3.15)

provided R(a +5+2) >0, R(2p —a— ) > —2.
(6) Here, we shall mention some interesting special values of the integral (2.2).

[i]: Fori=0,j=—1

/01 2P~L(1 — )23 (1 - g)%l (1 - E)H

1 9 2
X 2F1 <a,5,2(a+5+1),f(1—§ d.’I}

_ (1) 27T (p - DI(G(a+ B+ )T(p—§ — § — )
3 I(a)I(B)
T($T(5) Ng+3r5+d)
- lr@ S DD-2-3  Te- -2 10
provided Re(a+ 4+ 1) >0, Re(2p —a— ) > 1.
[ii]: Fori=0,7=0
1 2 20—1 -1
e (=) (0 9)
x oF (a,,@’;é(a—l—ﬁ—l—l);?(l—i) >dx
AR ORI ANIES TS L
- 8 1 a 1 :
3 )BT (p—5+3)T(p—5 +3)

provided R(a+ 8+1) >0, R(2p —a—F) > —1.

[iii]: Fori=0,j=1
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‘/dxp%1-—xﬁp+1(1-—x)2p_1(1-»x)p
0 3 1

1 9z 2\’
X QFl Oé,ﬂ,Q(Oé+ﬂ+1),4<13> dzx

__C)%2“ﬁ2NMN%a+6+DW@—g—§+;>
T(@)T(B)

X F(

3
) (g + Pr(3 +
Wp—5+3) Tp—5+D0(

ol [N|R

{F(p o+

[S])e)

provided R(a+ 8+1) >0, R(2p —a—B) > —3.

[iv]: Fori=—-1,7=0

/01 2Pl — )2t (1 _ z)zp—l (1 3 z)pﬂ

1 9z T 2
x oF 047@2(04‘*'@;4(1—3) dx

C)”?Mﬂ*mmn;m+ﬁ»np—s—§>
C(a)T(3)

B a 1
2 2 2
Tp—2+3) Tlp—5+Hl(p

provided R(a+ 3) >0, R(2p —a — ) > 0.
[v]: Fori=—-1,j=1

/1 wp,1(1 _ x)2p+1 (1 _ E)Zp—l (1 _ E)P
0 3 4

1 9x z\?
X ol aa5§§(a+5)§z 1> dx

provided R(a+ 6) >0, R(2p —a — ) > —2.
[vi]: Fori=1,j=-1

21

(3.18)

(3.19)

(3.20)
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/01 L (S g)QH (1-9)"

4
1 9z 2\
X 2F1 (a,ﬁ,Q(a+ﬁ+2),4<1—3> dl‘

L (3)FEIe- NG £ T -

3

] (3.21)

1 2p—1 r\Pr—1
e (5 ()
/Ox (1—-x) 3 1

3
l L(5+3(5) r($r+14
T(p—9)T(p—5+3) Tlh—5+5HT(p—%)
provided R(a+ 8+2) >0, R(2p —a— ) > 0.

- (1>2p 22T (p)T(2 + £ + )T (p— & - £)

] (3.22)

Similarly other integrals can be obtained.

4. CONCLUDING REMARK

In this paper, a new class of integrals involving hypergeometric function are ob-
tained in terms of gamma functions. These results have wide applications. Using
these integrals we can obtain integrals involving hypergeometric function and the
Fox’s H-function, Inayat Hussain’s H-function and Rathie’s I-functions. This will
form a subsequent paper in future.
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a4 T+g(@=7) = (T=q+?)g | T+2-(9-9g)a+(edg)e | T1-9+e | g+(1+94)(1+e)-(1-a+®e) | ¢
4 1 0 1- z- NI
Fty 10y opqer, T A1av],
gD : TR — L
() z z | . = I-
Swsmiuvm @ Sﬂev 7 Qﬂs S\SH:\UV T
:ilsvilﬁ@lexiuvm :iliﬁlalcvw Qilsvﬁlgliw 7 :.Ilsmﬂlalim Qili?l%lsv:luvm z
4 i 0 7 I- z- N




25

INTEGRALS INVOLVING HYPERGEOMETRIC FUNCTION

(¢—7—2g)(e —»—2g)(1 — P)(1 —?)

-1 = N\FN\Q

(u+D)up9 — [(8 — D — 9€)oF — TG — PF — ;0G| u¥ — (¢ — » —9g)(L — D +99)ung
(1—up+2)(1+up+2)(1 —2—9g)(1+v—2g)(1 +2)

[(u42)gup9 + ((7 + 0 —9€)oF — ¢ — DY + ;0G) Uy + (1 + 0 —92)(§ + v +29)uvg — (I =2 —9g)(T + 2 —2g)(T +2)(1 —v)[(T +»

1@ 10§ o1qe], T ATEVL,

= a'e(q
)

Sagroe + 1 ﬂ = T B = “ta 3
—_D — —D—=2 —2
Aﬂ.mov +1 I I (T Mw °z) _ I M\:imﬁwﬁﬁw 1 I-
B ﬁ H H e M.
(up+0)(»—>5g) (1+2) Awisxs\ws uy+o uy+o ?misxﬂuv T
+uy+v4oz)ug—(0—>o —+2)|p Uy —D—0g)D 4 D —ug+o)p
e B (T 22 (B R ) 0 iy N I e 0 (6 12 0 A ) e 2 0 [ N e
a [(ug+p)ug—(1—0—22)(1=0)[(1+?) | [(ug+o)uyp—(1——22)(1—2)[(1+P) (1=2)(Q+7) [(ugt+D)ug+(T—2)(1=2)[(1+7) ~
[4 ! 0 I- ¢ N

L—2(@=D)=(L+q+D0)(1—2)g—p8=1"2)

71D 10§ o1qe], g A1V,

i 1+q-e-of 8| ep | (gqe+dg)(eq+e2g)y | &

T+e-o I T | ga-e+og | (1-e-2)(q-e)+(g2)(12)g | 1-

V- I- 0 T v 0
[(T+e-0)(q-8)+(1+2)og]- (qe+92)- I- I- (1-e-0)- I
(1+9+%-92) (1+4-8+92)7~ | [T+ 2(9—?) — (1 — 9+ )9z — 28]— | 8- | (£-9B-F)- 7" ¢

e I 0 1- - N




M. A. RAKHA, A. K. RATHIE, M. P. CHAUDHARY, S. ALI

26

(¢ = —2g)(1 —2¢)(1 — )

(F—p—02g)(1—2)p

[(9+up +9g — vg)ug — (= v —9g)( +2
(1 = » —92g)(1 +92g)(¢ + up + ) (1 + up + »)

[(g+ug+o)ug—(g—»—2g)(1—p+9%

T

noo

¢+ug+ojug— (1 —o—2g)(¢+v+%)(1+»

P 10§ oqRL, "¢ @14V,

= H”Nm
)

(1+2)(1—7) (1+22)(1—7) (1—p) =277 (g—p—22)(1—2)(1—") z-
:Lmsﬂova AHM.MLWT o= oo (g—up—p—og) (1—up+n+27)—
1+2)D 1+92%)D KR 1—92g)D — = _
(ug—p—2)— (p—og)— T— (up+v+og)— ¢ H 1
a+2) (1+22) (1—272) a—2)
1 1 0 1= | 0
(z+uy+o)(v—2g)(1+2) (c+up+0)(1+22) ztup+o (1—22) (c+up+o) (z+up+0)(1—2)
(z+up+og—rg)ug—(r—og)(g+r+2) (z+uy+v+97) T c—P—9¢g (g—ug—p—0) I
(e+up+0)(TF+uy+»)(T—2—0o7)(1+2) 1z (etup+o)(1tup+o) | (1—22)(e+up+o)(1+up+0) (e+up+r)(T+up+0)(1—2)
(I—up—v—02) (et upt0+92) (1+0) Hq (T+o)z (£—0—o1)(117) (€—p—0g)(110) ¢
e I 0 I- - M1




INTEGRALS INVOLVING HYPERGEOMETRIC FUNCTION 27

MEDHAT A. RAKHA
DEPARTMENT OF MATHEMATICS AND STATISTICS, COLLEGE OF SCIENCE, SULTAN QABOOS UNIVER-
SITY, P.O.Box 36 - AL-KHOUD 123, MUSCAT - SULTANATE OF OMAN

E-mail address: medhat@squ.edu.om

ARJUN K. RATHIE
DEPARTMENT OF MATHEMATICS, SCHOOL OF MATHEMATICAL AND PHYSICAL SCIENCES, CENTRAL
UNIVERSITY OF KERALA, RIVERSIDE TRANSIT CAMPUS, PADENNAKKAD P.O. NILESHWAR, KASARAGOD
- 671 328, KERALA - INDIA

E-mail address: akrathie@rediffmail.com

M. P. CHAUDHARY
CENTRE FOR MATHEMATICAL SCIENCES, ARUNAPURAM, P.O., PALA - 686574, KERALA - INDIA
E-mail address: mpchaudhary_2000@yahoo. com

SHOUKAT ALI
DEPARTMENT OF MATHEMATICS, GOVERNMENT ENGINEERING COLLEGE, BIKANER - 334005, RaA-
JASTHAN - INDIA

E-mail address: dr.alishoukat@rediffmail.com



	1. Introduction
	2. Main Integrals
	2.1. Proofs

	3. Special Cases
	4. Concluding Remark
	Acknowledgments

	References

