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l. INTRODUCTION

The I-function, introduced in 1982, is a byproduct of V.P. Saxena’s work on higher
transcendental function. Now I-function stands on fairly firm footing through the research
contributions of various authors [1, 10, 11, 12]:

I-function is defined and represented in the following manner [11]:
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(1.2)

and MNP,Q are integers satisfying 1<N<P,1<M<Q(i=1..,R) and R is finite. o B0, p; are

positive integers and a,b,a;b;, are complex numbers. I-function, which is a generalized

J"

form of the well known Fox’s H-function [5, p.10, Eqn. (2.1.1)]. In the sequel the I-
function is studied under the following conditions of existence:
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(1) Q >O,|argz|<% (1.3)

(I o >O|argz|< " and Re(B+1)<0 (1.4)

Author : Department of mathematics, Malwa College of IT and Management, Bathinda-151001, India.
E-mail : mehar.jallandhra@gmail.com

© 2012 Global Journals Inc. (US)



Global J()urnal of Science Frontier Research (F) Volume XII Issue IV Version I E :\l)ril 2012

Where
Q‘:iai__i aji+iﬁj_ %Bj‘,ViZ(‘] ----- R) (15)

and B:ibj + i b, —iaj - i 3 +§(Pi -Q),vi=(1...R) (1.6)

The general class of polynomials S *[x] will be defined and represented as follow
2, p.185, eqn. (7)]:
[n/m1 r (—

[ny/my]
SHENCED W) X (1.7)
;=0 =

i=1

where n,,...n, =012..;m,..m are arbitrary positive integers, the coefficients
A, (.| >0) are arbitrary constants, real or complex. S7""[x] yield a number of known
polynomlals as its special cases. These include, among other, the Jacobi polynomials, the
Bessel Polynomials, the Lagurre Polynomials, the Brafman Polynomials and several
others [6, p. 158-161].

The following formulas [8, p.77, Ens. (3.1), (3.2) & (3.3)] will be required in our

investigation:

w© 2 P
J.(ax+—j +c| dx= Jr 12F(p+1/2)’ (a>0b>0c+4ab>0Re(p)+1/2>0) (1.8)
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2 -p-1
% b Jr T(p+1/2) L ,
!—{(avw;] +c} dx:2b(4ab+c)p”/2 Tor) (a=0b>0c+4ab>0Re()+1/2>0) (1.9)

w© 2 P
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[I.  MAIN THEOREMS

2
Let X stands for (ax+9j +C
X

First Theorem:

If (1=y)""" F (2a,2B.2v;y) =Yy (2.1)
r=0
then
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Notes

The above result will be converge under the following conditions:

(I) a>0b>0c+4ab>0and p,>08>0.

(1) Re[x+8min(zﬂ+l>0
1<j<m Bi 2

(II) |argz|<%Q‘n, where Q is given by equation (1.5)

(IV)_%<(0°_B—Y)<§

Second Theorem:
If (1-y)""7 F (2a.2B2ny) =Y ay (23)
r=0

then
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The above result will be converge under the following conditions:

(I) a=0b>0c+4ab>0and p,>0520

(IT) Re{x + Smin(b—jﬂ + % >0

1<j<m

(III) |argz|<%Qin, where Q is given by equation (1.5)

(IV) —%<(0L—B—y)<E
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Third Theorem:

If (1=y)""" F (2a,2B.2v;y) =Yy (2.5)

r=0

then
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The above result will be converge under the following conditions

(I) a>0b>0c+4ab>0and p >08>0
(II) Re[?» + 8@12(2—1}] +% >0
(I10) |argz|<%Qin, where Q is given by equation (1.5)
(IV) —§<(oc B—v)<—
Proof: In our investigation following result [7, p. 75] is also required:

E(a,B;y+%;XJZF{y—a,y—B;y+%;X]=§:Larxr (2.7)

=(. .1
)
Where a,is given by (2.1).
To prove the first theorem, using the result given by equation (2.7) and express I-
function occurring on the L.H.S. of equation (2.2) in terms of contour integral given by

of equation (1.7) and then interchanging the order of mtegration and summation we get:
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a0 25| e2)] e o

Further using the formulae (1.8) the above integral becomes

. o [ny/my]  [n/me] K (_n‘)m\ | ('Y) ar
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RS Jr P(r-r+ X ul+8e+1/2)
2

: de (2.9)
L 2a(4ab + C)k+r+zlﬂp‘l,+5§+1/2 F(;L -+ 2:11 “’ili + SE_, + 1)

Then interpreting with the help of (1.1) and (2.9) provides first integral.
Proceeding on the same parallel lines, theorems second and third given by
equation (2.4) and (2.6) can be obtained by using the results (1.9) and (1.10) respectively.

[1I.  SPECIAL CASES

(3.1) If we put R=1 I-function reduces to Fox’s H-function [5, p. 10, Eqn. (2.1.1)],
then the equation (2.2), (2.4) and (2.6) takes the following form:

x+ 1 T damem [T oxs I Ty
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(3.1.1)
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The Conditions of validity of (3.1.1), (3.1.2) and (3.1.3) easily follow from those
given in (2.2), (2.4) and (2.6).

(3.2) By applying the our results given in (2.2), (2.4) and (2.6) to the case of
Hermite  polynomials [2, 3] by setting  S’(x)—x"H, {%} in  which

m,,...m, =2n,...n =nk=1tv,=vy, =y,A , =(-1, we have the following interesting results:

Tyt . 1 . 1 —u V2 XY T -5
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el 0 (a
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2
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T+5
. (1/2—k+r—ul,8);(a,,a,) ,(aii,aﬂ) 1o
|M‘N+1 i n+1p; 9
P+1Q+1R (4ab+C)b (bi'BJ)Lm;(bii [3 )m+1q ( A+T—pl, 5) ( )
T " 1 1 a2 T [X* {un s
!( jx F( v+ j F(y ay B+ j(yX )’Hnlg\/?}pm[zx Jax
VIR L ) (v)  ()a
“(dab+c)? ;‘; ! (4ab+c)‘”“‘ ( 1) )
T+
s o |(172=h+r—p8)i(a, ,(x.) ;(ali'aji)nﬂpl
AR (4ab +c)? (0:8,),..:(B, )m+1 (k41— pld) (3.2.3)

The Conditions of validity of (3.2.1), (3.2.2) and (3.2.3) easily follow from those
given in (2.2), (2.4) and (2.6)

(3.3) By applying the our results given in (2.2), (2.4) and (2.6) to the case of
Lagurre polynomials 2, 3] by setting S2(x) > L[] in which

n+a' . . .
MM =10 =nk=1v, =vy =yA | :[ J;a jﬁ , we have the following interesting
results: ‘
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(4ab+c)?ZE N n (OH_ 1)\ (4ab+c) ™ (Y+1J

2
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(b,.8, )1,m (0.8 )mﬂ’q‘ (A +r—pld)

e {m
(3.3.3)

The Conditions of validity of (3.3.1), (3.3.2) and (3.3.3) easily follow from those
given in (2.2), (2.4) and (2.6)
(3.4) If we put R=1a, =B =1, then the I-function reduces to general type of G-

CRRCEN _({ (@),

z
(b1’1y)1,m ;(bﬂ"])mﬂq1 (bj'1)1,q
takes the following form:

function [9] i.e. 1Y}z

], the equation (2.2), (2.4) and (2.6)

1 1T amem [T o xon o P
Ix“zﬁ(a,ﬁ;y+§; ) F(Y oy —Py+g js‘ [Hyix “}qu [ 2X° Jax
0 i=

Jr o In/ml Indm ] k (_”i)m‘h,\ | 1 (v).a,
—(4ab+c e rz;‘ & |kzo 1;[ X Ay (Y1) (4ab +c) (y+1j X
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e e s,
p+1a+1 (4ab+C)8 (bj,‘])m,(—7\4+r_zik:1ui|i'8;1) (341)

T 1 —A— 1 1 m m, L mn -
& 125(0&3;“5%)QF(Y—OLY—B;HE;X}SH‘ """ {ny " }qu [2X7 Jox
0

Jn = In/m) gmd k(=) 1 (v) a

= mi; /\‘ ‘ |
2b(4ab+c)“”2§‘ lZ; ;J H ) - x

T (4ab+c)'*“'( 1)
Y+

. s e,

mn+1
p+ig 5 ) (3.4.2)
(42040 (b 1) (-2+r= 3" )81
< b -1 1 1 m,....m k - mn -8
I(a+x_2j>< QF{OL,B;Y“L}XJzH(Y—a,v—BW*E;X}Snﬂi”nﬁ [Ty |67 [2X° Jdx
) i=1
o nym ingma k (-n;) 1 (v) a
_— m‘A ‘ I r -’
(4ab+c “1/2 rz(; ;=0 \K 0 =t |‘! ! (y‘) (4ab+c)7rw‘l‘ (y+1j "
2),
k
o e mme e, 4

priq+ m (bj,‘l)m,(—7»+r—Z;Hi|iv5;1)

The Conditions of validity of (3.4.1), (3.4.2) and (3.4.3) easily follow from those
given in (2.2), (2.4) and (2.6)
(3.5) If we put R=1M=1N=P.=P.Q =Q+1b, =08, =1a,=1-a,b, =1-b,B, =B,, then the

i
[-function reduces to generalized wright hypergeometric function [12, p.33, Eq. (2.3.8)] i.e.
bl 2 (1_aj‘aj)“p =y (3, )m_ z|, the equation (2.2), (2.4) and (2.6) takes the
P.Q+11 - [ ) =) . .
(0'1)'(1_bwﬁi)m o (bi’Bi)m

following form:

2 1 1 My, m, « - -
J‘X_}\_1 2F1(0~,B;Y+§;Xj 2F1[V_ary_B;V*'E;XJSmF.':nKK |:ny H:|p\vq |:ZX 5:|dX
0 i=1
Jn o n/m) Ingmd k(1))
2 11

: mi, 1 (’Y)r a,
- 2a(4ab + C)h+1/2 I ‘ An h (y )I‘ X
r=0 1,=0 =0 i=1 o

, (4ab +c) " ( 1 j
Y+ 5

(1/2_}”+r—z\k:1“ili’6);(aw%)1,p‘ -z
(0,8,), (0 +7- 30 mp.8) (4a0+of (3.5.1)

p+1\|lq+1
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p+1\Vq+1

b )y 1 1 e 100 o .
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i=1
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2 3.5.3
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p+1\|/q+1

The Conditions of validity of (3.5.1), (3.5.2) and (3.5.3) easily follow from those
given in (2.2), (2.4) and (2.6)
(3.6) If we puta =y, in the main theorem, the value of a, in (2.1) comes out to be

P and the result (2.2), (2.4) and (2.6) gives the following interesting integral:

equal to '
rl

jx“ F(aﬁm— js {ny“}m[zxﬁ]dx

0

Jx o 0y /m] [nfklﬁ(—ni)m‘hA v 1 (@), (B), y
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P+1Q+TR | 7 4 an . N\ K 6.1
T (ab ) (6,8)),,,(00By)....e '(_7\+r_zi:1“‘|“8) ey

I%X“2F1[a,[3;a+%;xjsm {ny “}'E”SR[ “Jax
Jn > nym] ngmd k() 1 a) (B),
- o ()6,

AL ()

B 2b(4ab+0)}\+1/2 r=0 k=0 k=0 i=1 ||' . l (4ab+c)7'+“‘II (a+1j r!
" . (1/2—k+r— y 1ul 8) ( ) n’(aﬁ‘aii)mp,
P+1Q+1R (4ab+C)8 (bi,BJ )tm ,(bii,Bji )mﬂq‘ ,(—X +r—2i1uili,5) (3.6.2)
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The Conditions of validity of (3.6.1), (3.6.2) and (3.6.3) easily follow from those
given in (2.2), (2.4) and (2.6).

(3.7) If we put[3=oc+% and o =—f (fis non-negative integer) in (3.6.1), (3.6.2) and
(3.6.3), we have:
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(1 / 2=h+r- zikﬂu\l\‘a)’(ai’aj )m ’(aj"(xJi )nﬂ,p‘

—f
my /\\ (y )\‘ 1 ( )r x
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The Conditions of validity of (3.7.1), (3.7.2) and (3.7.3) easily follow from those

given in (2.2), (2.4) and (2.6).
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