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ABSTRACT

The idea of the present paper is to discuss certain integral properties of Aleph function and
multivariable’s general class of polynomials. We establish certain new double integral relations pertaining
to a product to a multivariable’s general class of polynomials and Aleph function.
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INTRODUCTION
The Aleph (y) - function, introduced by Sudland et al., (1998), however the notation and complete
definition is presented here in the following manner in terms on the Mellin- Barnes type integrals

. mn @ Ajn [7 @i Ajdlnsa g v | 1 I m,n . (s)
Z[Z]_ ZXiinrTi?"[Z I(bjrBj)l,m [7i (b5 . Bji )1, y; v i| B 270 LQXiinxTi”’ ( S) z*ds (1)

For all z=0where a):,/(—l) and

m

[1T(b; +B;s)[1T(L-a; -~ As)
4 1l

j=1

QTi:r;ivTi;r (S) = r X m (2)
i=1  j=n+1 j=1

The integration path L =Lj;e0,7 €R extends from y —iotoy +ico, and is such that the poles, assumed to be
simple of I'(l-a; —A;s),j=1,...,n do not coincide with the pole of T'(b; +B;s),j=1,...m the parameter
Xj, Yj are non-negative integers satisfying: 0 <n<x;,0<m<yj,z; >0 for i= 1,....r.

The A; ,Bj \A;i ,Bj >0 and 2; \bj ,a; ,bj=C. The empty product in (2) is interpreted as unity. The
existence conditions for the defining integral (1) are giving below

¢|>O,|arg(z)|<%¢| Jd=1..r ?3)
¢, >0,larg(z) <£¢ and R{& }<0
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Where
n m X| Y| ;
$,= X Aj+ X Bj-r,| X Aji+ X Bj 5)
j=1 j=1 j=n+1 j=m+1
n m X Y| 1
4": > bj+ > aj+7 > bj|+ > aj +—(xI —yl),I=1,...,r (6)
j=1 ~ j=1 j=n+1 = j=m+1 2

For detailed account of Aleph (y)-function see Sudland et al., (2001 and 1998). Feynman integrals
(Edwards, 1922; Grosche and Steiner, 1998).

......

(Srivastava, 1985):
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Where n,m =1,..;m #0,Viel 2,..,r; the coefficients A(k,k,,...k, ), (k >0)are arbitrary constant, real
or complex. The general class of polynomials (Srivastava and Garg, 1987) is capable of reducing to a
number of familiar multivariable polynomials by suitable specializing the arbitrary coefficients
Ak, , .0k ), (ki 20)

The general class of multivariable polynomials is defined by Srivastava and Garg (1987)

By ot hyk, <L X k X, e
S X X S s ALK k) ®
Ky Ky =0

Where h,h,,..., h are arbitrary positive integers and A(L,kl,kz,..., k.),(L;h >N;i=12,..r) Coefficients

are arbitrary constant, real or complex.
Evidently the case r =1 of the polynomials (8) would correspond to the polynomials given by Srivastava
(1972)

=D)Ly

Tk ALX{L N=(012,..)} 9)

M:"l_

Sy [X]=

k

MAIN RESULTS: 1
We shall establish the following results

(A)

p 1-q p( 1- pg Jsml’“"mr{ } mn {1 q }dd
“[(1 pq j (1—qu (1—p)(1—q)] L Topg %y rr [ 1opg T
mkg,...mpkp <L wki

(~Drmgkg,...mpky ALK k) (T ) Mo+ n ki)

pX
ki,....kp =0 ’ i=1 I_) i=

(1= (aj, A )1,n [Ti (@ Aji ﬂn+1,xi r
m,n+1

a1 Yigr to0 r [w (10)
(bj’,Bj )1,m ,[Ti (bji‘Bji)}m{Lyi;r' 7 [l—il;llki —O'—p,l]

X

The above result is valid under the conditions (3), (4); Re[0+p+bj /pj 1>0,|arga| < TT”,(lg j<m)and

a,b are positive. Also 0 <p<I and 0<g<l1.
Proof:-We have

m ,...,mr 1— 1—

s/ L {( D)Wq}l)r?,n J( q)W}
1-pg i.Yi. %" 1-pg

hky +...+h k<L

k.
1-p '
—L AL, Kk,,....k —
kl,....%,:o (=D, ALKy )H{L(l oq q]}

. Hr(bj +Bjs)1_‘[r(1—aj - As) g
( w)~° ds (11)

2707 5 T (e +Aj,s)Hr(1 b, ~B,s) = P4

i=1 j=n+1
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Multiplying both sides of (11) by

_ _q ¥ _
( 1-p q] [ 179 j ( 1-pq ﬂ and integrating with respect to p and g between 0 and 1 for both

1-pq 1-pq 1-p)d-q)
the variable and get the result.
(B)
© m, ,...Mm
o-1,p0-1c 1,0 m,n
éé f(7+w) n° ~wP S, [n]lxi,Yi,Ti?r [w]dndw
r
= Drmyky,...,mpkp ALk, ke) (T1 k—)r(0+ k) [f (&)¢ 1=1
Kp,...,kp =0 i=1 ¥ i=1 0
. (1—p;1)1(aj,Aj )1,n [ri (aji,Aji)JnJrLXi;r
)T'n1+Y- 10fr r [£]d¢ (12)
1+1: 71+ (bj,'Bj >1,m ’|:Ti (bji , Bji):|m+l,yi;r ,[Ti {l—i];[lki —O'—,D,ljjl

The above result is valid under the conditions (3), (4) ; Re[0+p+bj /pj 1>0,|arga| < TT”,(lg j<m)and

a,b are positive. Also 0 <7 <o and O0<w<oo.
Proof:-We have

m, ,...Mm _ hk+...+h k. <L r 1 ki
SL1 [77] Xx yl,rl r [W] - Ky ek =0 (Dnorceyk, AL Ky K )H{E }
. 1_[1"(bj +Bjs)HF(1—aj —As)
. (W)~ ds (13)
Zr H I'(a; + A“s)HF(l b; —B;:S)

i=1 j=n+1

Multiplying both sides of (13) by
[f(n+w) (n)a_l(w)p_l}and integrating with respect to and w between 0 and « for both the variable

and get the result.

(®)
T Tww a-wPLa-n= L we s™ ™ ) [@—w)]ddw =
OOV/U L n zx y i ndw =
r
mkq,....mpkp <L rowki r 1 o+p+ Ik -1
= (=Drmyky,...,mpkp ALk, ke ) (11 k—)r(0'+ [Tk f (&)¢ 1=1
kg, ky =0 i=1 [ i=1 ' 0
el (1—,0,1),(3 A )1n [7i (a J, )]nJrLXi v
X+ YitL 7iir r -9 (14
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The above result is valid under the conditions (3), (4); Re[a+p+bj /pj 1>0,|arga| <T7”,(1s j<m)and

a,b are positive. Also 0<p<land 0O<w<1.
Proof:-We have

hky+...+h k. <L

peen r|1 ki

S, My veees My [wa—m)] 2" X y.ﬂ [L-w] = kl,....z,li,:o (—L),hkﬁm&hrkrA(L,kl,....,kr)ill[l{E[w(l—n)] }
lm[F(bj + Bjs)ﬁl“(l—aj —As)

! j ) j (1—w)~® ds (15)

27 Zr H I'(a, +Aj,s)Hr(1 b, —B,s)

=1 j=n+1

Multiplymg both sides of (15) by
[(//(ﬂw) a-m°ta-wPrlw }and integrating with respect ton and w between 0 and 1for both the

variable and get the result.
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m,n+1
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i+1:71+1
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(16)

The above result is valid under the conditions (3), (4); Re[0+p+bj /pj 1>0,|arga| <T77[’(1£ j<m)and

a,b are positive. Also 0 <p<land 0<qg<I.
Proof:-We have

m, ,...,m — — k +...+h k. <L
SL |: 1— g :|1X y. 7.:r |: 1— g - ‘ ) 0 (_I—)h1k1+....+h,kr A(L! kl! K )H [ ]

i |_1pq

lm[F(bj + Bjs)f[l“(l—aj —As)

B3 J RCRV) § L R

i=1 j=n+1

Multiplying both sides of (17) by

1-pq 1-pq 1-p)

variable and get the result.

qil-p) o+a 1-q P 1 . . .
q and integrating with respect to p and q between 0 and 1 for both the
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MAIN RESULTS: 2
If we use the multivariable’s general Class of polynomials ST [x,,...,x, | defined and represented as

follows (Sudland et al., 2001) then we also get new results.
(A1)

Yo
“ ((1 p) ) (l—q) ( ) Jsml’ g {(1 P) q} mn {—(1_q)depdq
1-pq 1-pq 1-p)e-q) )| Nyl [ 1-pg X Vi it L1-pg

[nllmlJ [nr/ml’Jf (—ni)miki k. r
=y .Y A w1 k)

ky =0 k=0 i=1| |4 i=1
(1—p;1),(aj,Aj )Ln[ri (aji,Aji)]nJrl,Xi;r
)rz”n,n+il . ; w (18)
i A I A ) .. ..
B (bl"BJ )1,m ‘[Ti (bl"BJ')}qul,yi;r [Ti [1_i£[1ki _G_p'lﬂ

The above result is valid under the conditions (3), (4); Re[0+p+bj /pj 1>0,|arga| < TT”,(lg j<m)and

a,b are positive. Also 0 <p<1 and 0 <g<I.
Proof:-We have

m,,...,m —
3 nr{(l D)Wq}l)r(nn {(1 Q) }
10 | 1-pg Yi, %" [1-pq k10 k

. HF(bj + Bjs)l_[l“(l—aj —A;s) -4
(=9 W)= ds (19)

27 Lz Hr(aj, +Aj,s)]‘[r(1 by — By:S) 1-pa

i=1 j=n+1

Multiplying both sides of (19) by

M§ |=

\ M? K

r (_n)miki 1- p k,
Il:[l{ |ﬁ Ak (1_ 0 wq) }

_ O 1-q ¥ _
( 1-p q] [ 179 j ( 1-pq ﬂ and integrating with respect to p and q between 0 and 1 for both

1-pq 1-pg 1-p)-q)
the variable and get the result.
(B1)
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The above result is valid under the conditions (3), (4) ; Re[a+p+bj /pj 1>0,|arga| < %,(ﬁ j<m)and

a,b are positive. Also 0 <7 <o and O0<w <oo.

Proof:-We have
n N,

yeey M m m, ( )m
s 11, . [77];(X Yoe e = ﬁ_o krz_og{ |_'k Ay i, ()" }
. 1__[1“(bj + Bjs)HF(l—aj —A;s)
o (W)™ ds (21)
Zr H I'(a; + A“s)HF(l b; —B;:S)

i=1 j=n+1

Multiplying both sides of (21) by
[f(mw) (n)‘f‘l(w)p‘l}and integrating with respect ton and w between 0 and o for both the variable

and get the result.

(C1)
11 p-1 o-1 we my»
v @-w?=d-n Snl,..., -z 'yi e [0 dmdw =
.
[nl /ml] [nr /mrJ | (=nj ) miki K. r 1 o+p+ Il kj -1
T . % H{Am,ki wi }rmn k)If(e)e =l e

k, =0 k=0 i=| [k i-1 ' 0

m,n+1 W@ A @i Al o -2 (22)
Xi+1:Yi+1.7is7 b b 0 r ) _1| c

( j 'ﬂj )1,m’[T'( ji "Bji )]m+1,yi r 7l _il;[]_ i 9P ]

The above result is valid under the conditions (3), (4) ; Re[0+p+bj /pj 1>0,|arga| < TTE,(lg j<m)and

a,b are positive. Also 0 <z <land 0<w <1,
Proof:-We have

n v

[RERE] m m7r r ( )m

oty ], .r[l—w]=k%o--.kzonl{ © Ay -l }
ool v 1=0 k=0i=

lm[F(bj + Bjs)ﬁl“(l—aj —As)
! j ) j (1—w)~® ds (23)

2 Zr @, +Aj,s)Hr(1 b, —B,s)

=1 j=n+1

Multiplying both sides of (23) by
[y/(qw) (1—77)0_1(1—w)p_1w0}and integrating with respect ton and w between 0 and 1for both the

variable and get the result.
(D1)
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“ {q(l p)}am{l—q }p[ 1 jsmy---'mr {Q(l—p)}z | {Wq(l—p)}dpdq
(- pa) 1-pg] \@-p)) [N enr [ @-pa) |7%,Y4,7557 | @~ pa)
:[”1/2”‘1J [”r’zmr}rr[ (=ni ) miki
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[1—a—o—_l£[ 3 .1J,(aj,Aj bl @A)y

i=1

Ani,ki I(p+1)
kl =0 kr =0 i=1

m,n+1

X. Y. ’Ti;r ] |
i+1:71+1
(bj,,Bj )1.m ’[Ti (bji,Bji)] i ’{Ti (—a—o-—,o—i|_|lki 1}]

(24)

The above result is valid under the conditions (3), (4) ; Re[a+p+bj /pj 1>0,|arga| < TTE,(ls j<m)and

a,b are positive. Also 0 <p<land 0<q<1.
Proof:-We have

ELEUS
m, ,..,m 1-p) wgl-q) [_ ™ m oo (M qd-p)
g ) A p} { }_ '
Ny Ny {1_ P lx Vi %ot 1-pg klz:o k,zzogl |ﬁ g 1-pq ]

f[l"(bj + Bjs)l_[l“(l—aj —As)

. A=y gs @)
S T +Aj,s)]‘[r(1 b, —Bys)

i=1 j=n+1

Multiplying both sides of (25) by

1-pq 1-pq

variable and get the result.
SPECIAL CASES
1 If we choosing

_a \P
{q(l P) q} ( 174 ] ((1 lp)]] and integrating with respect to p and q between 0 and 1 for both the

7y =7y =..=7 =1 in equation (18), (20), (22) and (24) then Aleph —function reduce to I-function
(Agrawal, 2011)
(A2)

H [l P j [1_q jp[ 1-pq Jsml""’mr {—l_p wq}lm’” {—1 g w}dpdq
1-pq 1-pq (1-p)1-q) Nyl [ 1-pg X, Yior pqg

[nllml] [nl’ /ml’] r (—ni)miki k. r
st b n{—Ani,kiw'}r(mnki)
k, =0 k=0 i=1| [ i=1
(1-pi1).(aj,Aj )1,n [(aji,Aji )Jn+l,xi;r
IT.’nJrly- . ; |w (26)
T (o, By), (O3B ’Hl‘ﬂlki ‘“‘p’lﬂ
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The above result is valid under the conditions (3), (4); Re[a+p+bj /pj 1>0,|arga| < %,(ﬁ j<m)and

a,b are positive. Also 0 <p<I and 0<q<1

(B2)

0 0 -1 -1 ml,,...,mr m,n

ééf(rﬁw)no' wP Snl,,---,nr [n]lxi,yi;r[wldndw

;

[nl /ml] [nr /mrJ r [ (—nj ) miki . r otp+ 11 k; -1

= X 2 I1 TAni,kiWI F(0+Hki)f f(f)f =1
ky =0 k=0 i=1| [\ i=1 ' 0
(1-pi2), (2 Aj )Ln[(aji,Aji)JnJrLXi;r

IT;””y_ . , & |de 27)

T (03B gy (0510830 gy 'Kl‘ﬂlki ‘”""1]]

The above result is valid under the conditions (3), (4) ; Re[a+p+bj /pj 1>0,|arga| < TT”,(lg j<m)and

a,b are positive. Also 0 <7 <o and O0<w<oo.

(C2)
11
vt @ ta-n” ™ w 5:1 L -] w]ddu =
]
[nl /ml] [nr Im, ] r[(ni)mik k. r 1 o+p+ 11k -1
) IR z [Ty Anj kj W : F(O""Hki)ff(f)f 1=1 dé
ky =0 k=0 i=t| [k i-1'0

mn+1 A=p D)@ Ajdyn L@ A )]n+1,Xi T
Xi+1:Yi+1:7 ] ; 1 - ) -
( j’IBJ )1,m'[( ji,ﬂji)]m+1,yi;r [ —il;ll i_o-_p’]

(R3] (28)

The above result is valid under the conditions (3), (4) ; Re[0+p+bj /pj 1>0,|arga| < TT”,(lg j<m)and
a,b are positive. Also 0<p<land 0<w <1.
(D2)

11 at+o p
I} {q(l— p)} {1—q} ( 1 jsmy---’mr [Q(l—p)}ln?,n-‘ [Wq(l—p)}dpdq
ool L@=pa) 1-pg) \@-p))[Nyolr [ @-pa) | %,Yi"| @-pa)

[nl /mlJ [nr /mr} ro|(—nj ) mik;
= 2 . z I1 TAni,ki (p+1)
ky =0 k=0 i=1| [

© Copyright 2014 | Centre for Info Bio Technology (CIBTech) 116



International Journal of Physics and Mathematical Sciences ISSN: 2277-2111 (Online)
An Open Access, Online International Journal Available at http://www.cibtech.org/jpms.htm
2014 Vol. 4 (2) April-June, pp. 109-117/Bhattar and Bohra

Research Article

,
[l_a_a_iglki ’1J’(aj*Aj )1,n [(aji'Aji)Jnﬂ,Xi:r

r
bj.'Bj)l,m’[(bji’Bji)Jerl,yi;r' _a_a_p_iglki !

m,n+1

X r |W
i+1.Yi+1 (

(29)
The above result is valid under the conditions (3), (4) ; Re[a+p+bj /pj 1>0,|arga| < TT”,(ls j<m)and

a,b are positive. Also 0 <x<land 0<y<I.
2. If we have putting
7 =7y =..=7 =1 and r=1 in equation (18), (20) (22) and (24) then Aleph —function reduce to H-
function [1, equation (20), (21), (22), (23)]
3. If we Putting ni=1, m;=1;i=1,2,...,r in equation (18), (20), (22)and (24) then we get [4,equation (2.1),
(2.3), (2.5), (2.7]
Conclusion
The result obtained here are basic in nature and are likely to find useful applications in the study of simple

and multiple variable hyper geometric series which in turn are useful in electrical networks, statistical
mechanics and probability theory.
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