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. INTRODUCTION

In 1987, Inayat-Hussain [1,2] was introduced generalization form of Fox’s H-
function, which is popularly known as H-function. Now H-function stands on fairly firm
footing through the research contributions of various authors [1-3, 9- 10, 13-15].

H -function is defined and represented in the following manner [10].

—mn —mn (al’aJ;AJ) ’(aj’aj) 1 -
Hoq [Z] =Hpq |z " "= P LZ§¢(‘:)d§
(bj'ﬁ.;Bi )1,m ’(bj’ﬁj)mﬂ‘q 27” (Z * O)

(1.1)

where

[1r6-gol [ri-a +ag

TT-b + 52 [, - )
j=m+1 j=n+1 (12)

It may be noted that the ¢(&) contains fractional powers of some of the gamma
function and m,n,p,q are integers such that 1<m<g2l<n<p (Otj )1p’(ﬁj )lq are positive real

numbers and (A) (8) ,may take non-integer values, which we assume to be positive

m+1,

for standardization purpose. (;), ~and (p;) ~are complex numbers.
, 1q

The nature of contourL, sufficient conditions of convergence of defining integral
(1.1) and other details about the H-function can be seen in the papers [9, 10]. The

behavior of the H-function for small values of 12| follows easily from a result given by
Rathie [3]:
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Hoa [2] = of1zf) Where

b,
a= mmRe( J|z|—>0
a;

1<j<m

(1.3)
= ZIB|+Z|b I—ila A |- Z|A|>o 0<zl<o

j=m+1 j=1 j=n+l (14)

The following function which follows as special cases of the H-function will be
required in the sequel [10]

S — (ai*ai?AJ)Lp_z a5l (1-a0;,4),
v ’ = p.g+l| —
o (bj'ﬁj;Bi)l,q ( )(1 bJ’IBJ' J) (15)
E The general class of polynomials §™™[x] will be defined and represented as
follows [6, p.185, eqn. (7)]:
n [y /m]  [n/me] r (_nl)m” .
Sy ba= 2 3 T AL
i=0 L0 i (1.6)

where n,..,n, =0,12,..;m,.m are arbitrary positive integers, the coefficients

A, (n,1;20) are arbitrary constants, real or complex. S7*™[x] yields a number of known

polynomials as its special cases. These includes, among other, the Jacobi polynomials, the
Bessel Polynomials, the Lagurre Polynomials, the Brafman Polynomials and several
others [8, p. 158-161].

The following formulas [11, p.77, Egs. (3.1), (3.2) & (3.3)] will be required in our
investigation.

Tl:(ax+gj +c} dx = Jr [(p+1/2)

2a(4ab+c)”™* T(p+1)  (a>0;b>0;c+4ab>0;Re(p)+1/2>0) (1.7)
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Tl{(am T ]pldx: Jz [(p+1/2)

2b(4ab+c)*V? T(p+1) (a=0;b>0;c+4ab>0;Re(p)+1/2>0) (1.8)
, )

2 -p-1
(a+£zj [ax+EJ +C dx = Jz 7 [(p+1/2)
X X (4ab+c)"™* T(p+1) (a>0;b>0;c+4a >mRe(p)+1/2>0) (1.9)
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—— z (1/2_u_Zirzlvili'W;l)'(aj’aJ"Aj) H(@,0)nap

p+1,q+1 —w (2]_)
(4ab+c) (bj,p’j )1,m ,(bj,ﬂj,Bj)mﬂ,q,( =y vkw; 1)
The above result will be converge under the following conditions
i. a>0b>0;c+4ab>0and v,,Ww are positive integers.
.. b 1], 1
N ii. Relu+wmin +—>0
otes = gy )| 2
1 . .
iii. |argzl< SHT where # is given by equation (1.4)
Second Integral
o 2 -u-1 v 2 -V . 2 -w
J.i{( j C} Saa Y, {(ax+9) +c} ]H o [z{(ax+9j +c} }dx
x| x| e, X X
n/m] r —N. I
Jr m] - tngmd e (=) A (v;)
2b(4ab+c)”*“2 i S "I (4ab + )"
o , (l/2—u—zr1 1w, ) (a0, A), (@),
H p+Lo+l | > (22)

(4ab+c)” (bj B )l,m by, By, Bj)m+1,q’( Z LVikow; 1)

The above result will be converge under the following conditions

i. a>=0;b>0;c+4ab>0and v,,w are positive integers.

.. (b | 1
1. Relu+wmin|— ||+=>0
1<j<m ﬂj 2

1 o .
iii. largzj<Z 47, where s given by equation (1.4)

Third Integral

V4 (r/m] [n/md v (=) iI.
Jx Z H( n)” A, (y)

B (4ab+c)™? & & 1) ' (4ab+c)"
—m,n+1 7 (1/2_u_z =1 'I' ) (aj'ai’Ai) '(aj'aj)“ﬂvp
p+1,g+1

(ab+0)” (bi'ﬂj)m'(bi’ﬂi'BJ)mﬂvQ’( 2w )

The above result will be converge under the following conditions

i. a>0;b>0;c+4a >@and v;,w are positive integers.

.. (b 1
ii. Reju+wmin| = |[+=>0
1<j<m ﬂj 2
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1 . .
iii. largzl< 547, where 44 is given by equation (1.4)

Proof : To prove the first integral, we express H-function occurring on the L.H.S. of

equation (2.1) in terms of Mellin-Barnes type of contour integral given by equation (1.1)
and the general class of polynomials §"™[x] in series form with the help of equation

(1.6) and then interchanging the order of integration and summation, we get:

r
—u-y il -we-1

(/m] [ /m] « (‘”i)m,u, N P - b\
I;) IZ:;J (1A 5 2_7ri'L[¢(§) ﬂ(ax+7j +c} dx pz°d& (2.4)
S Further using the result (1.7) the above integral becomes
Jz me] [nf,] r (- mI A (y,)" 1 g(5){ (1/2+U+Z . ||+W§)} , 5d§
E 2a(4ab +c)" 2 = E i! (4ab+c)" 27y { (1+U+Z +W§)}1 (4ab+C)W
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(2.5)
Then interpreting with the help of (1.1) and (2.5) provides first integral.

The proof of second and third integral can be developing on the lines similar to
those given with first integral with the help of the result (1.8) and (1.9) respectively.

(3.1) If we put A =B, =1 H - function reduces to Fox's H-function [7, p. 10, Eqn.
(2.1.1)], then the equation (2.1), (2.2) and (2.3) takes the following form.

H(ax+ j }S“ '''''''' 'J” {Hyu {(ax+bj2+c}VI]HE';[Z{(&X+§J2+C}w]dx

_ N (y/m] n/m] « (—ni)mili . (yi)ll -— ; (1/2—u—z Lviliw 1) (a.,a.) "
W dab+c)t P (4ab+c)” (b, ﬁi)l,q’( Yy Wl)

(3.1.1)
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()" , (1/2—u—zr1v,ll wl) (aj.a;),
I Hm+2tql+l w "
e T G0 (), (cu- B o)

|1II'

NS n/m] [n/m] r (—”i) .

1

JIj
o
JIj
o
Il
[N

- ) 1)
e R 8 0 R E o e

B \/; tn/m1 [n/m] r (_ni )mili R (yi )l. . ; (1/ 2-u —Z 1V|I| W, l) (aj N3 )1 )
- (4ab+c)"? ,=0 i ia 1! S (4ab+c)* Pt (4ab+c)* (bj’ﬂj) ’(_U—Zr A )
1q

1II’

(3.1.3)
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Notes

The Conditions of validity of (3.1.1), (3.1.2) and (3.1.3) easily follow from those
given in (2.1), (2.2) and (2.3).
(3.2) By applying the results given in (2.1), (2.2) and (2.3) to the case of Hermite

polynomials 4, 5] by setting SZ(x) — x"°H, {%} in which
X

My, M =2,0,.,0, =N =Ly, =V, Y, =y, A | =(-1)', we have the following interesting results.

[l e Tl T e

(1/2-u —vl,w;l),(aj o, A )l,n ,(aj a, )Myp
(bi B )1,m '<bj BB, )Mq (—u-vl,w;1)
(3.2.1)

o] T T sl o] ol o

(1/2-u-vl,w1),(a;,a;, A )l,n (.2 )n+l,p
(b;.5;),,,(b;. 8., )m+1,q J(~u—vl,w;1)
(3.2.2)

I(H%J{@H%fﬂ}“[v{wsﬂc}TH{;Jﬂwf+c}”]ﬁr{z{(ax+sf+c}W]dx

(1/2_U_VI’W;1)'(a"a"AJ)1n’(ai'ai)n+1p
(01, (5.,8,), ., (o)
(3.2.3)
The Conditions of validity of (3.2.1), (3.2.2) and (3.2.3) easily follow from those
given in (2.1), (2.2) and (2.3).
(3.3) By applying the our results given in (2.1), (2.2) and (2.3) to the case of

" Da(dab+c) T £ (4ab+c)" " (4ab+c)”

S z( .y (y) —[ :

~ 2b(4ab+c)" 2 (4ab+c)" " (4ab+c)”

\/_ [n/2] 2| (y)' —m,n+1 YA
H p+1,
S iy

ZI P
" (4ab )T £ Z p o (ab+c)” " (4ab+c)"

Jz (y) _{ z

Lagurre polynomials [4, 5] by setting S7(x) > LY[x] in which

MM =500, 0 =T =Ly, =V,y, =y, A | :(n;ajﬁ, we have the following interesting
|

et o] sl o] T o

Jr (o), £n+aj( 0]

T 2a(dab+o) & 11\ n J(a+1) (4ab+c)”

(1/2-“ _VI,W;l)l(aj’ai ! Ai )1,n '(aj’aj )n+1p:|

(b, )1,m (b, B;, Bj)m+1_q J(~u—vl,w;1) (3.3.1)
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T@abro) & 1 n J(a+1) (4ab+c)”

~
!

(1/2-u-vl,w1),(a;,a;, A )l,n (a.¢ )Mp
(3.3.3)

(bj 'ﬁj )1,m '(bj'ﬂj’Bi )m+1,q ,(—U _VI’W;l)

ﬁm,ml Z
P (4ab+ o)

The Conditions of validity of (3.3.1), (3.3.2) and (3.3.3) easily follow from those
given in (2.1), (2.2) and (2.3).
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(3.4) If we putA =B, =L, =p,=1, in (1.1) then the H-function reduces to the
—mn (a 11 1,n (a )n+l p (aj ’1)1,,3 .
general type of G-function [12] i.e.Hpq|z =G|z , S0 using same
(b,22),,,.(6,,2) (b;.2)
1m m+1,q 1q
=  assumptions in the equations (2.1), (2.2) and (2. 3) then they takes the following form.
E - b 2 -u-1 . r . b 2 -wW
B j ax+—| +c Spn nr' ax+ Gy ax+ +C dx
8 0 X i-1 X
Jr ny/m] [n/m] r (_ I)ml A1 (yi)l - ; (1/2—U—Zi: Vili,W,l),(a.,l)
2a(4ab+c)“*1’2 ;=0 =0 i<l Ii! ! (4ab+C)VI priat (4ab+c)w (bj’l)l,q ,(—U z 1VII| Wl)

(3.4.1)

Global Journal of Science

"(9¥6T) L2 "d ‘67 ‘YOSULIOAN "PROY YN 001 ‘UOHOUNY-D) 9y} uQ 'S ‘Il 7T

)" e z (1/2-u_2“_|| )(a'*l)

" (@b o) T (404" () (<u- vl )

|1II

O (3.4.2)

I
o

Il
o

Il
[:N

1

© 2012 Global Journals Inc. (US)



Ref.

16. Wright, E.M., (1935a), The asymptotic expansion of the generalized hypergeometric
function. J. London Math. Soc. 10. 286-293

Jz

[ny/m] [n/m] r (_

)

§7 )II

m,n+1

(4ab+c)'™? i,=0 =0 i

m;l; A1i )

, (1/2

-u _Zirzlvili

,W;l),(aj,l)lyp

(4ab+c)h P (4ab+c)” (b, ’1)1,q , (—u =y vkw; 1)

(3.4.3)

The Conditions of validity of (3.4.1), (3.4.2) and (3.4.3) easily follow from those
given in (2.1), (2.2) and (2.3).

(3.5) If we putn=pm=Lg=q+Lb =04 =La; =1-a;,b, =1-b,

reduces to

(1_ai’aj;AJ')

function

—1,p
H p.q+1 |:Z

(o,1),(1b,,ﬂ,i';:])1j_ pw{

n (1.1) then the H-

generalized  wright hypergeometric  function [16] i.e.
(aj’“j;Ai)Lp : . : .
:—z |, using same assumptions in the equations
(bi'ﬂj;Bj )Lq

(2.1), (2.2) and (2.3) then they takes the following form.

oot ],

lat)e]

My, My
Snl ----- n

n/m] r (_

B (1/

§7 )li

I
o

1

n)
I

LA

(dab+cy PV et (

Il
o

1

-u-1 v
T b b 2 r b 2 i
a+— aXx+—| +¢C G My My Jlax+—~ | +c
l( sz XJ } o {Hy {( XJ } }
)y (y)
- (4ab+c)“*“2 =0 =t Ga |1 i (4ab+c)V"' pr¥ gn

aj’“J;AJ)Lp {( b
—zq| ax+—

bj’ﬁi;Bi)Lq X

2-u —z::lvili,w;l),(aj

by, 5;: B, )Lq ,(—u -2k

(1r2-u-3 vl
(bj-ﬁ;:Bj)l,q1(—U—Zr

j=1 0!

i,w;l),(aj,aj;

A

Jof I

s A )l,p_
.,w;l) ' (4ab+c)"”

Ai )1,p . z

z

(3.5.1)

w) " (4ab+c)”

(3.5.3)

The Conditions of validity of (3.5.1), (3.5.2) and (3.5.3) easily follow from those
given in (2.1), (2.2) and (2.3).
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