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ABSTRACT

In the present paper we evaluate a generalized infinite integral involving the product of the sequence of functions, the multivariable Aleph-functions
and general class of polynomials of several variables with general arguments. The importance of the result established in this paper lies in the fact
they involve the Aleph-function of several variables which is sufficiently general in nature and capable to yielding a large of results merely by
specializating the parameters their in.
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1.Introduction and preliminaries.

The function Aleph of several variables generalize the multivariable I-function recently study by C.K. Sharma and
Ahmad [6] , itself is an a generalisation of G and H-functions of multiple variables. The multiple Mellin-Barnes
integral occuring in this paper will be referred to as the multivariables Aleph-function throughout our present study and
will be defined and represented as follows.
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and Hk(sk) — (1.3)

Suppose , as usual , that the parameters
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e )
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with k=1---,ri=1,---,R,i® =1,... R®

are complex numbers , and the O/s, ﬁ/s, 'y's and ¢’ s are assumed to be positive real numbers for standardization
purpose such that

D;(k) m
0 =3l v 3l S e 3 ol A3
j=n+1 j=ni+1 71=1 71=1
q;(k)
—Tik) Z ;,Lk()k) X (1.4)
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The reals numbers 7; are positives for ¢ = 1 to R, T, (k) are positives for i(k) =1to R(k)

The contour Ly, is in the Sp-p lane and mn from 0 — 100 to 0 + 100 where ¢ is a real number with loop , if

5(’f)

necessary ,ensure that the poles of F(d ) with 7 =1 to my are separated from those of

I'(l—a; +Zaj sp) with 5 =1 to n and T(1 — ™ + 94" s.) with j =1 to n to the left of the
=1

contour Lz . The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by
extension of the corresponding conditions for multivariable H-function given by as :

1
largzi| < §A§k)7'r , where
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The complex numbers z; are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable Aleph-function.

We may establish the the asymptotic expansion in the following convenient form :

N(Zl7"';ZT):0(|21|Q1,"',|Z7«|ar>’max(|21|7"'7|Z’r|)_>0
N(Zly"';Z’I’):O(|Z1|B17"'7|Z1“|[37‘>,m’]:n(|21|,"'a|z’l“|)—>oo
where, withk = 1,--- ,r:ay = min[Re(d§k)/5§k))],j =1,---,mand
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Br = mal[Re((cgk) )/ (k))]v Loy

Serie representation of Aleph-function of several variables is given by
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Consider the Aleph-function of s variables
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Suppose, as usual , that the parameters
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are complex numbers , and the a's, 3's,y's and 0’5 are assumed to be positive real numbers for standardization

purpose such that
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The contour Ly is in the tz-p lane and run from 0 — 100 to 0 + 100 where O is a real number with loop ,
— BJ(-k)tk) with j =1 to M} are separated from those of
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=1

contour L}, . The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by

extension of the corresponding conditions for multivariable H-function given by as :
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The complex numbers z; are not zero.Throughout this document , we assume the existence and absolute convergence

conditions of the multivariable Aleph-function.

We may establish the the asymptotic expansion in the following convenient form :
/7 /

Rz, 5 2s) = 0( |z, - |2l ) smaz( [z, -+ [z ) = 0
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where, k = 1,--+ ,2:a) = min[Re(b§k)/ﬁ§k))],j =1,---, Myand
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81, = maz[Re((al” — 1) /a{)],j=1,--- , N,

We will use these following notations in this paper

U=PF;.,Qi,ti;r'; V=DM,Ny;---; Mg, Ng (1.15)
W= Py, Qi s TN Py, Qi tycors 7 (1.16)
Al = {(“17M§ )a ,ugs)) ,N},{Lz(u]z,ﬂ§z),- ,Mgz))NH,Pi} (1.17)
B:{Li(vjﬁvﬁ),“' U](j))M—H,Qi} (1.18)
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The multivariable Aleph-function write :

0,N:V .
N(Zly T 723) = NU:W . ... (1.21)

The generalized polynomials defined by Srivastava [9], is given in the following manner :

[Ny /Mi]  [Ne/Mi]
SMlv"'yMt — N1 M1K1 (_Nt)Mth
Nla“'aNt I::ylj“‘ ,yt o Z Z T Kt!
Ki1=0 K;=0
K K
A[Ny, Ky s N, Kyt -y (1.22)
Where M7, -+, My are arbitrary positive integers and the coefficients A[N7, K7;- -+ ; N¢, K| are arbitrary
constants, real or complex. In the present paper, we use the following notation
(_Nl)MlKl (_Nt)Mth
- - e 1.23
a ey ! ANy, Ky;- -+ 5 Ny, Ky ( )
In the document , we note :
G(nthu T 777Gr,gr) = (b(nGl,gu T 777Gr,gr)91 (nG1,91) T er(nGmgr) (1.24)

where ¢(77G1,g17 cee »nGr,gT): 01 (77G1,g1 ), cee, HT(nGr,gr) are given respectively in (1.2) and (1.3)

2. Sequence of functions
Agarwal and Chaubey [1], Salim [5] and several others have studied a general sequence of functions. In the present

document we shall study the following useful series formula for a general sequence of functions.

ROl B F g, hip, s vidie ™ 1= > d(w,v,ut, e,k ky)a™

w,v,u,t,e,kl 7k27

2.1)
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whee D, =2 000 0.0 ) @2)
w,v,u,t,e, ki, ko w=0v=0 u=0 t=0 c=0 k;=0 k=0
and the infinite series on the right side (2.1) is absolutely convergent, R = In + qu + pt + rw + k17 + kaq

(_)t+w+k2 (_U)u(_t)e (a)tln 3w+k1 nyn_t

and lw, v, te ki ke) = e Kkl (= a1, @ e
v v et+rw+A+qn
(_/3 _ 5n)vg +k2 h5 ka (v _ 5”)k2 Bt (p ; q ) 2.3)

where I, is a sequence of constants.
By suitably specializing the parameters involving in (2.1), a general sequence of function reduced to generalized

polynomials set studied by Raizada [4], a class of polynomials introduced by Fujiwara [2] and several others authors.

3. Required integral

We have the following result , see Marichev et al ([3], 2.2.11, eq.23 page 316)

Lemme

+oo xa—l

o V0t -2 (@ +y+/(w+2)2—a2y?)"

de=2""2"""1B(a,p—a+1)

1
X ol {g, 1+ %

5 1+ y° G.1)

where : [y| < |1, |argz| < ;0 < Re(a) < Re(p) + 1

4. main integral

xo{
Let Xa,u = (L VN s y2) 7o, We have the following general integral

Theorem

+o0 xoc—l

0 Vet - ety + /(e +2)? - a?)”

R%’B[Z’X,ﬁa; E,F,q,h;p,q; ’YI; 5/; e_s(Z/Xf:(;)“]

Y1X717M1 z1Xa, 8, Z1X771,€1
S]le"';Mt NOnv NO,N:V dr — 2_#204_#_1
Ny, Ny R ww o U:-w v

th’)’t,Mt Z""Xaraﬂr Z an,és
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(1n 2(Oé+7RA+ZZ le,yl—i_Zz—lnGzagz 74) % 172_3)7

);

(1 (O[‘f—'YRA‘f’Z,L ]_Kl/yl—i_zz 177sz910[2) % o

o

(%_n’_%(a+7RA+ZZ 1K7’L+ZZ 177G1701a7') % o ’%)’
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(l-a —YRA =31 Kivi — Y1y 16, g i, -+ ns), A2 C
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where U43 = P,L + 4’ Ql +3;Li;Tl

Provided that

a) min{Aary?(SvpivaiaVjaﬂjaak76kalrll7€l} > 077’ = ]-7 asaj = ]-a 7t>k: ]-7

d(i) R b(i)

‘7 .
b)O<Re[a+RA’Y+;% r?glm 6(2)4—2771%12}\4 ﬁ(

7] <

=1

. d(i) R p(®)
J
< Re[p+ RAS + ;ﬂz  Juin 6(1) +2_ 6, min ﬁ(w} +1

i=1

1
olargzi| < EAZ(-k)W , where Agk) is definedby (1.5);2=1,--- ,7r
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1
d)|argZi| < §Bi(k)7r , where BZ-(k) is defined by (1.13);¢ =1,--- ., s

e) The series occuring on the right-hand side of (3.1) is absolutely and uniformly convergent.

Proof

—5(sz;‘75)‘}

First, expressing the sequence of functionng’B [ZX:;‘ siE Fog,hip,q; v §se in multiple serie with

the help of equation (2.1), the Aleph- function of r variables in series with the help of equation (1.6), the general class of

)

polynomial of several variables S My, 1]\>4 with the help of equation (1.22) and the Aleph-function of s variables in

Mellin-Barnes contour integral with the help of equation (1.9), changing the order of integration ans summation (which
is easily seen to be justified due to the absolute convergence of the integral and the summations involved in the process)
and then evaluating the resulting integral with the help of equation (3.1) and expressing the Gauss hypergeometric

IMNa+1
% with Re(a) > 0. Finally

interpreting the result thus obtained with the Mellin-barnes contour integral, we arrive at the desired result.

function 2F1 in serie, use the following relations I'(a)(a), =T(a+n) and a =

5. Multivariable I-function

If ¢, L;(1), ++ 4 Li(s) — 1, the Aleph-function of several variables degenere to the I-function of several variables. The
simple integral have been derived in this section for multivariable I-functions defined by Sharma et al [6].

Corollary 1

+o0 Ia—l

0 VE+2)2-222(x+y+/(z+2)2 - 222)"

RePI XA B, Fyg,hip, ;7305 5 X300

le’Yth ZlX@l»Bl Z1X771761
SMl, My NO,nv onN'V dr = 2—# oa—p—1
Ny N, S e C U . T = z
Ve X, g zr Xa, B, Z an,es
00 my my oo [N1/Mi] [Nt /M) <_)G1‘|’"'+G7‘ an,
Y Y Y Y > ATy en CLUSPRR R T
le"' ,GT:O 91:0 gTIO n’=0 K;=0 K:=0 w,v,u,t,e,ki,ka 9 .
Q/}(w v,u,t, e klka) p1 . -I‘ZS’S Z;/Glfgl .. ncr gr yl . ?Jt /RA2 (SRA+Y | Kipa)+>27_1nG,.g,Bi)

Zyzm e

SOY=ORA+Y L Ki(vi—pa)+32721 nG, g, (i —Ps) IO N4V

Usz:W

Zszns —€s 2_63

(Oé—}lz‘i‘ (7 5)RA+Z1, 1K (’7 /’LZ) +Zz 177Gz,gz( Bi);fl — M, ,6€s _778)7
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(1 H——(O./—F’YRA'FZZ 1K1/fY7/+Z,L 177(;“%0{1) % ,%)7
(1-3(a+~vRA+Yi_, Kz%’ +ZZ:1 NGig:0%); 555 %),
(%'nv'%(a + FYRA + 2521 Kifyi + 22:1 nGi,giai); 77_21’ T %)7
(33 (@ +YRA+ Y1 Kivi + X e g i) B, %),

(l-a —YRA =30 Kivi — 3y MG, @i, 5 10s), A2 C
(5.1)

(—n’—u —0RA - 22:1 K’L,ul - Z::l nGi,giBi; €1, 765)7 B:D

under the same notationa and conditions that (4.1) with ¢;, ¢;(1), *** , Li(s) — 1

6. Aleph-function of two variables

If s = 2, we obtain the Aleph-function of two variables defined by K.Sharma [8], and we have the following simple
integrals.

Corollary 2

+o0 wa—l

RGP X2 5 B, F, g, hip, ;7363 e 550"
0 VE+2)2 -2 (v +y+ /(o +2)?—22y?)" X |

le’YhP«l ZlXOél»Bl ZlXTI1761
S]Wl,-“ , M N(Ln:v NO,N:V dpy =21 a—p—1
NN, C P C Do C. r=2""z
th')’ty,Ut ZTXOémﬁr Z2X772762
00 my my oo [Ni/Mi] [Nt /M) < )G1+~~~+G. ygn’
Z § : E : § 5 G 5 G | (T]Glyql7 77Gr»9r>a’1 /!
Gi,,Gr=0g1=0  g,=0n’'=0 K1=0 =0 w,v,u,t,ek ke It o

_ t . r .
w(w’ V.U t e kl) ka) le)l .« xgs Z;]thl . z;’GT gr yf(l e yt[(t Z,RAQ (6RA+21:I K'L/J'Z)+Zi:1 nGi,Qiﬁl)

Zqzm €127

SOV RA+IT ) Ki(vi—pi)+ 3271 1G9, (i —=Bi) RON+4:V

U43:

Z ZnS ES 2 68
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(@—p+(y— 5)RA+Z7, 1 Ki(vi Mz)"FZZ 1 NG.g: (06 — Bi) €1 — m1, €2 — 1)2),

(1n__(a+ryRA+Zz 1K17@+ZZ 177Gzzgz )7%’77?2>’

(1-(a+yRA+ XL K%+ 1 16,,05) %),

(%‘ 7%(Q+VRA+ZZ 1K%+Zz 1 1G9, & )’77_21’7772)’

(%_%(Q—FVRA_I_Zz 1K2’YZ+ZZ 177Gugzal) % 7772)7

(l-a —yRA =31 Kivi — Y i 1Gs g0, 12), AT C
<_n7‘ﬂ —0RA — 22:1 Ki:ui - 22:1 nGiagiBi; €1, 62)7 B:D

under the same notation and conditions that (4.1) with § = 2

7. I-function of two variables

If ¢, L;, Lgl — 1, then the Aleph-function of two variables degenere in the I-function of two variables defined by
sharma et al [7] and we obtain the same formula with the I-function of two variables.

Corollary 3

+o00 xa—l

0 V0@+2)?2—222(z+y+/(z+2)? —:v2y2)’

RSP XA B F, g, hip, 75 05 e X500

le’Yhul ZlXOélﬂl ZlXﬁl,él
SMl,..- , M NOm:’U IO,N:V dp — 92—+ a—p—1
Ny Ny C A C oW C x = z
th%aHt ZTXQ'P;BT Z2XTI2,62
0 my m, oo [N1/Mi] [N /M:] (_)G1_|_..._|_GT an’
Z (5 G |5 G |u(nG17917 T]Gr,gr>a’1 n/'
G1,,Gr=09:1=0  ¢=0n'=0 K1=0 =0 w,v,u,t,e ki ke g1 gr=r ’

na g K — t i i r 0. B
Ylw,v,u,tye ki k) aft ol g0 Oy G RAGTORAS o Kb 2 G0, 1)
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Zqzm—e12-e

2(7—5)RA+Z§:1 Ki(vi—pi)+22721 16,9 (i —Bi) JON+4:V
Uyz:W

Zszns —€s 2753

(a —p+ (7 - 6)RA + 25:1 Ki(’yi - Mi) + 22:1 NG, .9 (ai - /81)7 €1 —T,€2 — 772)7

(L0~ (o +YRA+ S0 Kivi + g NG, g004); B, ),

(1'%(05 +yRA + 22:1 Ky + Z;’ﬂ:l nGi,giai); %7 7772)?

(%—n’—%(a + ’YRA + ZE:I Kifyi + 22:1 TIGi,giai)B 77_217 %>’

) C
(33l +yRA+ Y Kivi + 200 1G,0:00); 5 5,

(l- — yRA — Zle Kini — > i1 1Gi,g:03M,12), A = C
o (7.1)
(n-p— 0RA — Zle Kipti — Y i 1MGy.,g:0i3 €1,€2), B D

under the same notation and conditions that (4.1) with § = 2 and ¢4, 5,17 — 1

8. Conclusion

In this paper we have evaluated a unified generalized infinite integral involving the multivariable Aleph-functions, a
class of polynomials of several variables and the sequence of functions and general arguments.The integral established
in this paper is of very general nature as it contains Multivariable Aleph-function, which is a general function of several
variables studied so far. Thus, the integral established in this research work would serve as a key formula from which,
upon specializing the parameters, as many as desired results involving the special functions of one and several variables
can be obtained.

REFERENCES

[1] Agrawal B.D. And Chaubey J.P. Certain derivation of generating relations for generalized polynomials. Indian J.
Pure and Appl. Math 10 (1980), page 1155-1157, ibid 11 (1981), page 357-359

[2] Fujiwara I. A unified presentation of classical orthogonal polynomials. Math. Japon. 11 (1966), page133-148.

[3]Marichev O.I. Prudnikov A.P. And Brychkow Y.A. Elementay functions. Integrals and series Vol 1. USSR
Academyof sciences . Moscow 1986.

[4] Raizada S.K. A study of unified representation of special functions of Mathematics Physics and their use in
statistical and boundary value problem. Ph.D. Thesis, Bundelkhand University, Jhansi, India, 1991

[5] Salim T.O. A serie formula of generalized class of polynomials associated with Laplace transform and fractional
integral operators. J. Rajasthan. Acad. Phy. Sci. 1(3) (2002), page 167-176.

ISSN: 2231-5373 http://www.ijmttjournal.org Page 190



K DURAISAMY
Text Box
ISSN: 2231-5373                            http://www.ijmttjournal.org                              Page 190


K DURAISAMY
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 36 Number 3- August 2016



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 36 Number 3- August 2016

[6] Sharma C.K.and Ahmad S.S.: On the multivariable I-function. Acta ciencia Indica Math , 1994 vol 20,n02, p 113-
116.

[7] C.K. Sharma and P.L. mishra : On the I-function of two variables and its properties. Acta Ciencia Indica Math ,
1991, Vol 17 page 667-672.

[8] Sharma K. On the integral representation and applications of the generalized function of two variables , International
Journal of Mathematical Engineering and Sciences , Vol 3, issuel ( 2014 ), pagel-13.

[9] Srivastava H.M. A multilinear generating function for the Konhauser set of biorthogonal polynomials suggested by
Laguerre polynomial, Pacific. J. Math. 177(1985), page183-191.

Personal adress : 411 Avenue Joseph Raynaud
Le parc Fleuri , Bat B
83140, Six-Fours les plages
Tel : 06-83-12-49-68
Department : VAR
Country : FRANCE

ISSN: 2231-5373 http://www.ijmttjournal.org Page 191



K DURAISAMY
Text Box
ISSN: 2231-5373                            http://www.ijmttjournal.org                              Page 191


K DURAISAMY
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 36 Number 3- August 2016





