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Abstract- In this paper, we study some finite integral formulas pertaining to the F-function, proposed by
Inayat- Hussain. During the course of finding, we establish various integral results involving # -function
multiplied with the help of an integral due to Lavoie and Trottier, certain integral due to Oberhettinger, algebraic
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which we can obtain large humber of simpler functions and polynomials.
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1. INTRODUCTION

Especially, in recent decades, several generalized of
the well known special functions have been studied by
different authors. A large number of integral formulas
of a variety of special functions have been developed
by many authors (See, e.g. [3-4], [7], [8], [17-18]).
Those integrals involving Bessel-function,
Hypergeometric ~ function,  General class of
polynomials etc. are of great importance since they are
used in applied physics and many branches of
engineering.

The # -function [1-2], is a new generalization of well
known Fox’s H-function [11]. The # -function will be
defined and represented as follows [10]:

(G ﬂj)w' (a5 aj)]\f+1,?

(bj; .Bi)l']v[' (bj' Bj; Bf)M+1,Q

1 ~ -
=ija(<)z ¢ag, )

- -

where i = v—1 and

(@h) | egendre function,

()
DL (b = B¢) TR — g + )}
H]Q‘=M+1{F(1 —b; + BJ'O} & Hf=]\f+1 F(aj - “jq)
(2)
which contains fractional powers of some of the
gamma function. Here, and throughout the paper
3(j=17) and bi(i=1,0) are
complex parameters, a; >0 (j=1,P), B; = 0(j =
1,Q) (not all zero simultaneously) and the exponents
A;(j=1N) and B;(j =M +1,Q) can take on
non-integer values.
The contour in (1) is imaginary axis R(Q) = 0.1t is
suitably indented order to avoid the singularities of the
gamma functions and to keep those singularities on
appropriate sides. Again, for «A;(j =1,N) not an
integer, the poles of the gamma functions of
numerator in (2) are converted to branch points.
However, a long as there is no coincidence o poles
from any T(bj— B;3) = 1, M) and I'(l—aj+
Q) (j = 1,V) pair, the branch cuts can be chosen
so that the path of integration be distorted in the useful
manner. For the sake brevity
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—Zaj>0 3)

j=N+1
and |arg z| < %Tn.
Also, form Inayat-Hussain [9], it follows that

= 0(|z%") for small z, where

in |=(2 4
m[ (E)] ®

min
= 0(]z|¢") for large z, where

735" 2]

¢ =

and #;}5" [2]

. a—1
¢ 1;grax [R( aj )] )

Remark:-When the exponents A; = B; = 1 Viandj,

the F-function reduces to the familier Fox’s H-
function [12].

The generalized hypergeometric function &, with
p numerator parameters a,..,a, such that a; €

CG=1,..,p7) and g denominator parameters
by, such that 6,€C(=1,..,q,20 =2V
{0} = {0,—1,-2,...}) is defined by [19] as:
(11, . ,
D%q /6’1,.. , q;Z] = p%q[dl,...,dp; /6/1, ...,/&q;Z]
- (al)r - (a'p) z" (6)
(), (6,) 1!

The series occurring in (6) is convergent for all z (real
or complex) when p < q. If p = g + 1, then the series
is convergent for |z| < 1.

Moreover, with p = g + 1, the series (6) is

(i) Absolutely convergent for |z| =1, if R(¥) >0,

where
q P
Y= Zlyj —Zaj
j=0 j=0

(ii) Conditionally convergent for |z| =1,|z| # 1, if
-1<RMW)<0and
(iii) Divergent for |z| = 1, if R(¥Y) < —1.

If p> q + 1, the series never convergent except when
z=0, and the function is only defined when the series
terminates.

It is evident that, for every such hypergeometric
identity, we can easily evaluate a number of finite
integrals involving hypergeometirc functions.

A detailed of account of the functions ,%,, %, and
»8q can be found in the standard works, by Rainville
[19].

Also, (1), is the Pochhammer symbol defined
(forX € C) by

_ (n=0)
(/U"_{A(/1+1) (A+n-1 (men

_F(7\+n) e C/a .

=S o) %

1. NEW CLASS OF INTEGRALS INVOL-
VING PRODUCT OF H-FUNCTION

In this section, two integral formulas involving 7 -
function are established. For the present investigation,
we need the following result for Lavoie and Trottier

[5]:
1

fxp‘l @-xxt(1- g)zp_l (1- z)q_l dx

0 _ (3)2"’ I (0@

- \3) T@+9) ®)

where R(p) > 0,R(q) > 0.

1.1. First Integral

xy 2(mto)-1

— jxnﬂr—l(l _ x)Zn—l (1 _ §)
0

(-3

- X }T%N [y (1 —z) ¢! —x)z] dx
f (o) yi J-xnw 1 (1_x)2(17+§) 1

0

Zm

2(n+o)-1

(1- E)GH dx] dq

(1-3)

Now using (2) and (8), we get

2(n+o) 1
31=(§> F(T)+O’) Xz—l
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1%, T (b — B<) TIL 1{r(1 a+ a;0)}"
T T = by + BOYY T opes (g — )

The Bessel Maitland (also known as Wright
generalized Bessel function) defined as

y r(n+79) g following [13]:
r2n+o+7 y*dg
which upon using (1), we get Jr(x) =04 n+1;x)
2(7+0) = ! (=) (11)
2 - ]
I = (g) I'(m+o)x }fgﬁfgﬁ 1=0 F@t+n+1) 1
1.3. Third Integral
1-n1;1), (aj; aj; C’qj)l'N; (aj, aj)NHJ, l -
y ) : _
(bf"Bf)LM’ (1 -2n-0,1;1,(b;. B Bf)m+1,g Iy = J. xP Ji(x) H%N (zx%) dx
9 0
1
1.2. Second Integral = %f E(Q)z¢ U xP*oC 3%(x) dx} a¢
1 4 0
1 2(n+o)-1 2=t
T2 = fx” 1-x) (1 B §) Next, using the following formula [9]:
0
x n+o-1 _ X 2 -
(1—1) X}[%N[xy (1—5)] dx J- b JA(x) d = F'p+1)
x? Jp (x T(L+7n—-21-7p)
0
1
R >-1,0<1A<1 12
me (() y{ {f xn+{ 1 (1 _x)2(77+a) 1 ( (,0) ) ( )
0 Then, we have
X\ 200+ -1 xamto—1 13 = "
(1 —§) (1- Z) dx} ¢ Lf D%, (b — B;7) TIL{T( —a; + a0}
Now using (2) and (8), we have 2mi II;- ]\/[+1{F(1 b, +ﬁ;5)} 7y 41 T(ay = @)
2\ 1
T=(5) roraxgy o Totito) o
rl+n—-21—21p—AdQ)
(A.
5, 1(b — B;¢) TILL{r A —a; + a;0)} -
(I ‘7{?+2 ,0+1

M2 500 (T = by + B0} Tosa Ty — 59)
(=p,0;1),(1+n—2—2p,20), (aj, aj; ‘Af)l,N’ (aj, af)N+1,7>

T+ 4
Ten+o+0) (_) ¢

(13)

2\ 21 [ which provided |argz| < iTn,o >0,0< A1<1and
n=(5) T, "o+ 1) >0

4y| A-n1;1), (aj, aj;dqj)l’]v-'(aj' aj)NH_? 4. INTEGRAL FORMULA INVOLVING

9|68, (1= 20— 0,1;1), (b, By B;)\rs10) PRODUCT OF H-FUNCTION  WITH

(100 HYPERGEOMETRIC FUNCTIONS
3. INTEGRAL FORMULA INVOLVING
PRODUCT OF g'_['FU NCTION WITH The hypergeometric function defined by [19]
BESSEL MAITLAND FUNCTIONS
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- @ (@ 2*
(r)k k!

k=0

F(p,q;7r;2) =1+ (14)

where (p)i (@) and (r), are of the Pochhammer
symbols defined in (7).

In this section, we derive an integral formula
involving product of #-function and hypergeometric
function.

1.4. Fourth Integral

[ee]

$4=fx‘f’7 (x —1)8-1
1
pA+6— v

[6+v
1)

l—x)]

251

X }_[%N(z x) dx

[ee]

=% f () 2 { f X7+ (x — 1)8-1

£ 1

5 —pAl+6-

szFl[ T i * p;(l—x)]dx}d(
1

4 me (()ZZ

[

D@ +v—p) A+6—p)
% {Z @) k! }

k=0

X [f x7PH (x — 1)0+k-1 dx] dZ  (15)
0

If we substitute x =t + 1 — dx = dt and using the
following relation

[oe]

f x4 1 (14 x)~@+D) gy =

0
co

f xP71 (x — 1)7(@+D) gy =

0
Then integral (15) reduces to

r(a)I(b)

(a+b) (16)

14=i(—1)k(a+v—mk(a+5—mk

@) k!
1 ¢ Iar(y Mﬁvﬁaa+am
|

H]Q M+1 {F(l b + ﬁ {)} H] =N+1 F(a ajc)

><l“(6+k)l“(go—5—k—()

¢ d
T —0) z*

or

T, =T +k)

i(—l)" E+v =P A+6—p)

M+1,N
@) k! XA

P+1,0+1

(4, ; "qj)l‘N' @ D, (w, af)N+1,?

17
| =6-k1, b B) a0 (03B Bi) g 7

which provided |arg z| < %Tn.

4. INTEGRAL FORMULAS INVOLVING
PRODUCT OF H-FUNCTION AND
LEGENDRE FUNCTION

The Legendre functions are the solution of Legendre’s
differential equation [14]
d*g dg

2)—_2Z_

a- dz

Holw+1D—p?A-2)7g=0 (18)

which z, u, v are unrestricted.

1
If we set g = (1 — z%)2rr, then (18) reduces to

2

d°v
2
(1-z )dz2

2+ 1 dv
(u )zdz

How-v)u+v+1)]=0 (19)
and with & = % — %z as the independent variable the
above differential equation becomes as following

5(1—€)d€2+(u+1)(1—25)d—5

Ho@w—)(u+rvo+1)]=0 (20)
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The solution of (18) in the form of Gauss
hypergeometric type equation with « = (u — ), =
(u+wv+1andy = (u+ 1) asfollows

1
1 y+ 1\zu
g=po =L ()

r(1—uw

><]F[—v,v+1;1 u,———y] 21

where PY () is known as the Legendre function of the
first kind (see [14]).

Now we establish the
function.

integrals with Legendre

1.5. Fifth Integral

1
u _
T, = f Y1 (1 =y PEGy) x T2 [2y?]dy
0

1 -
=ﬁ}[:<¢)z<

1
% {f YRR (1 y2)s Pff(y)dy} d¢ (22)
0

Using the following integral formula [13]:

1

[y a-yEpbday =
0
(#2747 g TOT(A + u + v)

R T (R

where (R(1) > 0,u € N)

Applying Eg. (23) in Eqg. (22), we get

FrA+u+v)

— (=14 p—2A-u I
(#2770 s )

- F(A+pg) (27Pz )¢

f o (() r 1 Apl  u r(1 /1+p§ u v dz

’ G+oE+s-) r(1+5E+5+3)

Now we express the H — function in terms of Mellin-

Bernes type of contour integral by (1), we finally

arrive at

Fl+u+v)

= (=1 ¢ 22w —~ = 7

(-1D#2 \/EF(l—u+v)

(1-24,p;1), (a],aj,cﬂ)
1008, G §+§—§§1)'

MN+1 | o
X Hypyy 042 I 27r

(24)
) ( B3 B )JV[+1Q

which provide |arz (2)| < ETT[,:R(/D >0and u €

N —{0}.

1.6. Sixth Integral
1

T = jx’l'l (1 —x2)_% PY(x) X}T%N[zxf]dx
0

1
- | = ¢
ZHiJH(OZ

1
X {j yMT-1 (1 — yz)_% Pf,‘(x)dx} ag  (25)
0

Next, using the integral formula (23), then the above
integral becomes

1

2mi
= 27ME N\ T(A+pr) (2772 )¢
J’H (OFG+/1+T€’_E_—)F(1+A+T{_E_E)d(

£ 2 2 2
In view of the definition (1), finally arrive at result

16=

ZG — 2—/1+,u \/E
(1 A T, 1) (aj,aj;cﬂj)le,

Bi)e GH3+5-3351).

T MN+1 —‘[
X Hpi1,0+2 [2

(aj, aj)]\f+1,7’ cr e e e e s
A u v
(-3+5+551) (rby B)
which provided |arz (2)| < ETTI,R(/D >0and u €
N — {0}.

(26)

M+1,0

5. INTEGRAL FORMULAS INVOLVING
PRODUCT OF H-FUNCTION WITH
JACOBI POLYNOMIALS

The Jacobi polynomial [19] SDk(“'ﬁ )(%) is defined as

PP (x)
(1 +a) -k (1+a+p+k) (1-x)
T 1+ a) ) @7
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where ,F,is the classical hypergeometric functions.
When a = 8 = 0, then the polynomial (27) reduces to
the Legendre polynomials [see, 19].

The following integral formulas involving the product
of F -function and Jacobi polynomials will be
evaluated in this section.

1.7. Seventh Integral

1

T, = fyA (1 =1+ y)* PP (y)

-1

x Hpe" [2(1 + y)'dy

1 —
=ﬁ[facz)z<

1
x { j Y (=) + yyrrit il (y)dy} dg
-1

Now we use the following result

5= [y a-pea s B P ay
-1

20T (u+ DIk +a+ DI(u+ B + 1)

:(—1)#
KT(u+a+k+2)T(u+p+k+1)
-Aw+p+1),@+1)

% s (t+a+k+2),(u+B+k+1) ] (28)

where a > —1and g > —1.
Then, the above integral becomes
1

T, =—
77 2mi
?

= (() Z( (_1);1 2(x+u+l(+1

Tu+ W+ Dlk+a+ DI+l +p+1)
KT(u+ll+a+k+2)T(u+ll+B+k+1)

AL+ +p+1),(w+1l+1);

y rl-(u-r+Lk)
rM—-(—1—-u k—r)+10)

FA-@u-g-r+1L)
FA—-(-p=-p-k-r)+1)

—a —

(z25%d¢

(—DH 244 M (k + @ + 1) ~= (—=A), (D)7
k!

w=B-rL1),Wu-r1L1),
(bj'ﬁj)LM; (—u—=p—k-r1L1),

3:72

M, N +2 1
‘7{.’}’+ZQ+2[ 2

(aj,ajicﬂj)l_N’ (aj' aj)]\r+1,? (29)

(-1—p-a—k-r51),(b.B; B)

M+1,Q

which provided that « > -1, > —1,R(1) > —1 and
largz| < %nT.

1.8. Eight Integral
%= [0+ 0 2w
-1

x 735" [2(1 = 0)*A + )] dx

f 0 2°

Zm

1
X { f ?,f“'”)(x) (1—x)*(1 + x)lz”l{dx} dq¢

-1
Using the definition (27), we have

s

=%IE (()zi{f (1 — x)* (1 4 x)l2*+he
¢ -1

' (u+l(+,8+k+1),(u+l{+a+k+2);1 @«
(—1)H 24HH T (k + a + 1) ~ (=), (D)7
3:7 =
k!
1 BT - B BT —a + o O
27n'

] M+1{F(1 b +ﬁ10} H} =N+1 ( - 6{jq)

(1 +,u)n (—n) (1 +u+v+n) (1—x)k
Z A+ 0, 2kk! dx}dz
Ty =
A+ e+ p+v+n) 1 [
nl L 2Kk (1 + ) Xﬁff“(oz{

1
{f (1 _ x)1+(ll+A(+k—1)(1 + x)1+(lz+h5—1) dx} dz
-1
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Next, we use the following formula [19]
1

f (1 = x)k*+e (1 4+ x)*+Pdx

-1

= 22k+etBHB(1 +a+k,1+B+k) (30)
and making use of integral (1), we get
s
_ 20 (1 4 ), O (-n) (T + p + v+ n),

n! 4 25k (1 + Wy

1 H?&F(bj — /31‘5) H}‘Ll{l“(l -4+t “jq)}ﬂj
2mi y H?:MH{F(l - b]' + ﬁj()}Bj ?:NH F(a]' - aji)

T(1+ 1 + A+ T+ 1, + h)) (202 ag
FTR+4L+L+k+@A+h)])
or
2 =M oly+lp+1 () A+ pu+v+n)
’ n! 2kk! (1 + )y

k=0

(L —kA41), (=l kD),
(bj'ﬁj)l'm’

x }_[‘]}’/4[-2]\[(;4—21 [2(/1+h)z

(aj, a5 d‘lj)w' (a, “j)NH:P

(BD
(—1=l — L, — k, A+ h; 1), (b;, Bj; Bj)MH.Q

which provided that R(v) > —1,R(u) > —1and
largz| < %T[T.

1.9. Ninth Integral
1
Ty = f(l — M+ 0% P (1)

-1

x HG  [Z(1+ )7 dt

= f(l — t)h(l + t)lz w
n:

- (—n)(1+a+b+n)
Zkkl (1 + a)k

(1 -t
k=0

1

— | = ¢ -

x{zm,fH Oz 1+¢) d(} dt
1

Upon interchanging the order of integration and

summation in above equation, we get

zgz

1+a), o (-n)(1+a+b+ 1

0y S EArarbiny (1 q
n! i 2Kkl (14 a), ) 27i

1
X f (1 _ t)1+(ll+k—1)(1 + t)1+(2.2—l<—1)dt d(

-1

Using the easily-derivable result (30) and interpreting
the involved Mellin-Barnes integral in term of H-
function, we get

Lo
_ 1+ a)y, i+l (—n)(14+a+Db+n)

1 1
n! i k' (1 +a),

XT(1+ Ay + k) X Hpit o0

(@ @3 Ay), oo L+ 220, ()

(2 + Al + AZ + kl l): (b]’ ﬁj)l,M‘ (b]I B]P Bj)]V[+1,Q
(32)

Iz—lz

The following conditions are satisfied:
(i) R(a) > —1,R(b) > —1 and |arg Z| < ST,

(ii) R(Al + I min (%)) > 1(G=1.,m).

1.10. Tenth Integral

To= [a-ona+on R
x HG [Z(1 -1+ )M dt
= f(l — t)h(l + t))’z w
n

-1

XZFl[

-n,(1+a+b+n)(1l—x)
1+ a); 2 ]

X {%! EQ2Z° 1-)¥@a+ t)—hidt}d(

1+, vl ra+b+n), 1

! Kl 27i
nt 4 2Kk (14 a)y 2mi

[z
£

1

f (1 _ t)1+(y1+lZ+k—1)(1 + t)1+(}/2—hz—1)dt} d(
-1

By applying (30) and express the H-function of one
variable in its integrand as Mellin-Barnes integral (1),
we obtain

Tio "
1+a), (—n)(1+a+b+n)

1 ]
n! — k' (1+ a)

= 2V1tr2tl
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(=v1 =k, 1;1), (a]-, aj; ‘AJ')LN’

T M+1LN+1 l-h
X Hpi1641 lz z (bj:ﬁj)lM: (1+y, k1),

(aj, aj)N+1,7’ Sre nas res e e was e ves wes e

e |
1=y —v2 =k 1=k 1), (b;, Bj; B]-)MHJ

which provided that:
() R(a) > —1,R(b) > —1 and |arg Z| < ;Tn,

(ii) R(yl + Imin (Z—j)> > -1,

and R(yz + I min (%)) >-1,(G=1,..

J

,m).

1.11. Eleventh Integral

1

T = J(l -1+ y)r SD,SA'”) (y)?r;p'o) »)

-1

_ 1
120 - P dyx 5 [ 2@ 20
L £
{ f (1 = YI¥E (1 + y)2p M ()PP (y)dy} dq
-1

Using the definition (27), we have

Q+p), A+,
m! n!
(=) (—n) (1 + p + 0 +m),
22k (kD2 (1 + p)p (1 + )i

T =

A+24+u+n), 1
_ | = ¢
rA+2A1+k) xzm{f“(oz

1
— {f (1- y)(1+y1+l(+2k)—1 (1+ y)(1+yz)—1 dy} d¢
-1

By applying (29) and using definition the H-function
(1), then we arrive at

T+ p+m)I(1+21+n)
m!n!

F,, = 2ratretl

> m)(m)yA+p+o+m), 1+ A+ u+n),
(kD)2T(A+p+k) Fr1+2A+k)

k=0

1 (b = 67 LT - o + a0}

27 Mg a{TC = by + B0} Ty T — ;)

FTA+y; +2k+1OT (A +v,)
F@2+y, +y, +1T+2k)

(2'2)%d¢

T+ p+mI(1+ 1+ n) o (—m),
£y (k)?

= 2V1tyz2tl

m!n!

() (A +p+o+m)(1+ 1+ u+n),

ra
F(1+p+ k(A +A+k) A +72)
_ (=1 — 2k, 1; 1),
X HENAL Aoly
P+1,0+1 (bj'ﬁj)l‘M'
a;, a;; A; ai, &) e
( jr 4 J)l‘N( j J)NH’? 34)
(_1 —V1—VY2— Zk! l: 1); (bjlﬁ]) Bj)M+1,Q

which provided that y; >0,R(y,) >—-1 and
largZ| < %Tn.
6. CERTAIN INTEGRAL INVOLVING

PRODUCT OF H-FUNCTION

For the present investigation, we need the following
result of Oberhettinger [6]

f xo 1t (x +a++x2+ 2ax)_6 dx
0

g)e I'(20)T(6 — o) 35)

_ -5
26a (2 F(1+6+o0)

which provided that 0 < R(o) < R(6).

1.12. Twelfth Integral

r -5
Ty = f xo 1 (x +a++x%+ Zax)
0

r

FMN y

P.0 v | dx
w”(x +a+VxZ + 2ax)

X

By applying (1) and the interchanging the order of
integration, we get

r -5
Ty = f xo 1 (x +a++x%+ Zax)
0
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s = .
9)
* 2mi wlé(x+a+VxZ+ Zax)rz

1 (. yre
12_ﬁ-!-‘-‘(() (l)r{

d{dx

)—(6+r5)

[fxg‘l (x+a+ x2 + 2ax dxld(

0
By the virtue of integral formula (35), we obtain

112 = 2172 q2=9T(20)

(O( yr )5 TS+ 1+r)r(E—o0+10)
aw’) TO+rdI(1+6+0+71{)

d¢

2mi
?

Interpreting the involved Mellin-Barnes integral in
term of H -function (1), then we arrive at

3:12 = 21_9 a9_8 F(ZQ)

67"1 8—1,7";1,
<2in () G

(b, ) —-6,6;1),
" ; (ﬂ i) i1  ses sss sss
(a] a; 1)1,J\f (a] g )N+1.3’ (36)
(—0—-96,1;1), (bj'ﬁj; Bj)M+1,Q

The converge conditions for the validity of (36) is as
follows:

(DHR() >0,R(e) + rmin R (b

> > max[0, (§ + r{)],
B

1
(i) a>0,largZ| < ETn.

7. INTEGRAL FORMULAS INVOLVING
PRODUCT OF H-FUNCTION WITH
ALGEBRAIC FUNCTION

In this section, the generalized integral formulas
involving H-function (1), are established here by
inserting with the suitable arguments of algebraic
functions.

1.13. Thirteen Integral

[oe]

I3 = j t=A(t — 1)H 1 }T},@N[Zt] dt
1

f
27Tl
t

Putting t =p + 1 so that dt =dp and using the
following known result,

(o) zf[f t (¢ — 1#1L dtl d¢

F(@)(y) =T(x+y) f £71(1 4 £)~ G+ dt

=T(x+ y)f t¥ (1 + t)~@+¥dt (37)

then we arrive at
T —1f
B omi

cﬂ.
Lra-g+ O} ' TWra-u-9
> z°d¢
Hj=N+1 F(aj - aj() r—-mw
Now using (1), after a little simplification, we obtain
the following result

1%, v(b; — B;0)
M2 e a{TA = by + B}

T3 =T }[ﬁilgfl

-

1.14. Fourteenth Integral

(0,054, o (4,05), (D)

38
A—-u 1)(bj.ﬁj)LM' (bj'ﬂj; Bj)M+1,Q G

Ty = f(1 — M1+ O* HPG [3(1 — O)F] dt

-1

1
=—f’(§) z¢
[ f(l t)(1+/1+k{) 1(1+t)(1+u) 1 dt‘ d{

Applying the known result (30) and using (1), after
straight forward calculation, we obtain the following
result

Ty = 2MMIT(1 + )

1 [ 0(5; = B;9)

Zﬂi 1 Jvr+1{r(1 bj +B]'()}Bj

?le{r(l —a; + a,-()}‘ﬂj I'(1+21+kQ
My T(a— Q) TR+ p+2+kD)

(2kz)¢d¢

Tiq = 2MIT(1 + ) HRTH

(=4 k; 1), (a;, a5 ‘ﬂj)lw' () aj)N+1,iP
z
(BB pp (F1— = Ak 1), (B, Bjs By),
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1.15. Fifteenth Integral

[oe]

Tys = f Y1y + k)2 Hpg Y [ay] dy

0

1 (o)
=ﬁf5 @ zf“ yoniy + k)A dy]di
{ 0

Substituting y = tk = dy = kdt, then we arrive at

1
L5 = k—ﬂ+/12_ni
1,1t = £,9) (P~ + 4}
M2 00T = b + B0} Ty Ty = )
T+ Or(A-n-4)
D (kz)°dg
or
LKA YIvr
Ii5 = TR Hpi1,0+1
(1 77'1 1) (a]’a]’ﬂ)l]\f (al’ 1)N+1,?] (40)
(b ﬁ])lM (/1 T] 1) (b ﬁ] B)]y[+1'g

8. INTEGRAL FORMULAS INVOLVING
PRODUCT OF H-FUNCTION WITH
GENERAL CLASS OF POLYNOMIALS

The general class of polynomials &2 [u]
introduced by Srivastava [15]
A E7)

[ni/mq]  [ny/my] r (=n,)

= 2 2 [ e e
where ny,..,n,. =0,1,2...;my,..,m, is an arbitrary

positive integers, the coefficients A, 5 (m;,T; = 0)
are arbitrary constants, real or complex On suitably
specializing the coefficients A,,, 7, S Tl1 . " [u] yields
a number of known polynomials as its special cases.
There includes, among other, the Bessel polynomials,
the Jecobi polynomials, Harmite polynomials, the
Laguerre polynomials, the gould-Hopper polynomials
and several others [16].

Now we derive the following integral.
1.16. Sixteenth Integral

z16
1

= [a-oarortemrba - o+ o

x Hpe" [2(1— (1 — t)k]dt

[ny1/m4] [ny/my]

f(l—t)p (1 +¢t)°? z Z

20 g, 1 - a4 097

|
i=1 7;
X if 2(Q) [2(1 - " - t)*]%d¢
2mi
(1
or
[ng/m4] [ny/my]
mam 3 3 [
16 = T;! myJi
J1=0 Tr=0 i=1

If(l _ t)p+u7i+h{ 1(1 + t)U+VTL+k{ 1 dt] d{

Next we use the formula (30) and in view of the
definition (1), we arrive at

L6 =
[ny/my] r

(=n)m7;
IR 5 3 (u+v)T; T3
| | T cﬂml 12 Hrvlii y

[n1/m4]

2p+o‘—1 Z

T3=0 Tpr=0 i=1

1 TSI = B0) TH{ra — g + a0}
2mt 11y Mﬂ{m b+ B0} Taaa Ty — a0)

[(p + puJi + hQT' (o + vT; + k)

(h+k) S
FororGenTit ey 2 e &

or
i'1:16

[n1/m4] [ny/my]

= pp+o-1 Z Z 1_[( nl)mLTz A 2(p_+v)Tini

f=0 =i

(1-p—ud k1),
(b]' Bj)l,M’

x f]-_[M'N+2

htk
P+2,0+1 2+ g

(1-0—-v7,k; 1), (a,-, aj; cﬂj)w(ap aj)N+1,?

(42)
(1-p—0—@u+v)T, h+k 1), (b, B B;)

M+1,0

The conditions for validity of (42) are
(i) |argz| < %TT[,
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(i)p=21,021,u=20,v=20h=0,k=0 (where h
and k are not both zero simultaneously),

(i) R(p) + h min [yz (Z—j)] >0,
R(6) + kmin [R (Z—’)] > 0.

J

9. CONCLUDING REMARK

Recently, the investigations for extension of some
special function have become important. Thus, many
extensions of special functions have been obtained by
authors in different studies. In this work, the authors
investigated and derived integral formulas of H (bar)-
function associated with hypergeometric functions,
algebraic function, Srivastava polynomials, Jacobi
polynomial, Legendre polynomials, Bessel function
and certain class integrals. In view of closed
relationship between them, it does not seem difficult
to construct various integral formulas. Most of results
obtained here, are significant and general in character.
The provided results obtained are new and have
uniqueness identity in literature. So we can find
applications in the field special functions.
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