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ABSTRACT

The aim of the present document is to evaluate three triple Euler type integrals involving general class of polynomials, special functions and
multivariable Aleph-function. Importance of our findings lies in the fact that they involve the multivariable Aleph-function, which are the sufficiently
general in nature and are capable of yielding a large number of simpler and useful results merely by specializing the parameters in them. Further we
establish some special cases.
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1. Introduction and preliminaries.

The object of this document is to study three triple Eulerian integral involving general class of polynomials, special
functions and the multivariables aleph-function. These function generalize the multivariable I-function recently study
by C.K. Sharma and Ahmad [5], 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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where 7 =1 torandk = 1tor

Suppose , as usual , that the parameters
CL],]: ]-7 7p7bj7j: ]-7 » 45

k) 1

(R
Cj »J 7"'7nk;cj7;(k)7.]_nk+15"'7pi(k);

k k .
d()J_l '7mk;d§'i()k)7.]:mk3+17'”7qi(k);

with k=1 ,ri=1,---,R,i® =1,... R®

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

Nk P;(k) mg
U =30 4 3 o+ 3 3 oS-
j=n+1 j=1 j=ng+1 j=1
4q;(k)
T (k) Z 5;f()k><0 1.4
j=mp+1

The reals numbers T; are positives for ¢ = 1 to I2 , 7;(x) are positives for i%) = 110 R

The contour L is in the Si-p lane and run from ¢ — 700 to 0 + 100 where ¢ is a real number with loop , if

necessary ensure that the poles of F(dg-k) - 5](~k)8k) with 7 =1 to mj are separated from those of

1—%—}—204() )with =1 to n and I'(1 — (k)—i— () ) with j =1 to ny to the left of the

contour Ly, . 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)ﬂ', where

n P;(x)
(k) k k k‘ k
I TR SRt R oY Z —Tn D Vi
j=1 Jj=n+1 Jj=1 Jj=ng+1
mpg q, (k)
+Z5j — Tk Z 6(k()k)>0,withk::1-~,r,z’zl,---,R,i(k):1,~~~,R(k) (15)
j=1 j=mp+1

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(z1, - 2) = 0( 21| o [z ™), maz (2l o] ) = 0
N(z1, -, 20) = 0(|21)% .. 2P ) s min(|21]. . . 2] ) = 00
where, withk =1,--- ,r:ay = mm[Re(dJ(.’“)/éj(.’“))],j =1,---,myand
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B, = maz[Re((c{"” — 1) /7", i =1,y

We will use these following notations in this paper

U=pi,q,1i; RV =m1,ni;-- ;mp,n, (1.6)
W= p,a0, qin, T30 RY o pic s @i, Ty s R (1.7)
A={(ag;al, - )b Aniagsaly) ol g} (18)
B = {7i(bji; 8 g(f})» e ’6]('2))7”4‘17(11‘} (1.9)
C = {71 b 7o (05750 o b - AW T (€150 Ine 1,00} (1.10)
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D = A0 b (@300 50 et} - {0187 b (5030000 1.0} (11D

The multivariable Aleph-function write :

Z1
N oV - AC
(21 5z) =N |- | .. (1.12)
B:D

Zo

The generalized polynomials defined by Srivastava [5], is given in the following manner :

[N1/Mi]  [Ns/Ms,]
NlMK —Ns) M, K,
S el = 30 3R R

7

A[Ny, Ky Ny, Kyl oy K (1.14)

Where M7, - -+ , My are arbitrary positive integers and the coefficients A[N7, K7;- -+ ; Ng, K| are arbitrary
constants, real or complex.

2 . Results required :

ml(e)T(a+b+1/2)T(c—a—b+1/2)
(a—l— 1/2T(b+1/2)T(c—a+1/2)T(c—b+1/2)

a)/ 1/ oF1(a,b;a +0+1/2;z)dx .1

Where Re(c) > 0, Re(2c-a-b) > -1, see Vyas and Rathie [7].

Erdélyi [1] [p.78, eq.(2.4) (1), vol 1]

b)// o= (1 — )70 (1 — )T (1 — trz) T drdt

M@PONe—aeb)
TEE el

Re(a) > 0, Re(b) > 0, Re(c —a) > 0, Re(c—b) >0

(2.2)
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Erdélyi [1] [p.230, eq.(5.8.1) (2), vol 1]

c F=1pB' =11 — )" A1 (1 — ) A= (1 — uz — vy)~* dudv
[ P =) T L e — ) dud
LALB)HI(y =B =) ;o
P(’Y)F(’Y/) FZ(avﬁ;/B Vs Y ,x,y) (2.3)

Re(ﬂ) > 07 Re(ﬁl> > 07 Re(7 - /8) > O,RB(’}// - 5,) >0

Erdélyi [1] [p.230, eq.(5.8.1) (4), vol 1]
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Re(B) > 0, Re(a) > 0, Re(y — ) > 0,Re(y' — 3) >0

F4(047/87’777/;$(1 _y)7y(1 _'T)) (2.4)

3. Main results
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Where U64 =p; + 6,(]Z + 4, Tis R
Provided that :
Re(c+caKi+ - +cesKs + o151+ +or8) > 0;
Re(2(c+c1Ky+ -+ csKs+ o181+ +0p50) —a—b) > —
Re(B+p'Ky +-- +,0(S)Ks+p131+"'+pr3’r’)>0
Re(a+ Ky + -+ (9K + Gsi+ -+ Gsp) >0
Re(\—a+ (u — K1+ + (s — ¢V K+ (i — Ci)s1+ -+ (g — §)sp) > 0
Re(A— B+ (n1 — p") K1+ -+ + (s — ) Ky + (m — p1)s1 + -+ + (np — pr)sy) >0
1
largzi| < §A§k)7r , where Agk) is given in (1.5)
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Where Uzs = p; + 7,q; +5,7; R
Provided that :
Re(ct+caKi+ -+ CsKs + o181+ + 0p8) > 0;
Re(2(c+ K1+ +csKs+o151+---+0rsp) —a—b) > —1
Re(B+ p'Ky+ -+ p Ky + pisy + -+ prsy) >0
Re(a+ ('K 4+ (WK + Qs+ -+ (osp) >0
Re(A =B+ (¢ —p VK14 -+ (e — pNK 4 (i — p1)s1 + -+ (0 — pr)sy) >0
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1 1 1
Y A R e B S
0o JO JO
(1 _ uy)a—A—AHrl(l . UZ)B—A—qul(l —ur — vy)AJFM—Oé—B—l
S M (a2 (1= )7 (1= )P~ (1 =y —0z)¢ T

(8) _ (o)

yscc"(s)yp(s)zg(n) (1= )= (1 = z)t(s)_c(s) (1—uy — UZ)C(w_,,(s)_t(s))
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[Ny /Mji] [Ns/Ms] oo

~ mT(a+b+1/2) F(1—v)kom (1 —u)™
 T(a+1/2)L(b+1/2) Z > Z k:'m‘

K:=0 k,m=0

(—N)mk,  (=Ns)m, K, omsev [ F
R Ke AINY, Koo 3 Ny, Kyl g0y
T
(1-c-0c’Ky——oW®Kgoy,--,0,), (1)2-c-0'Ki— - —0OK,+a+boy,-,0.),
(1/2-c- 'Ky — - — WK, +a;01,---,0,), (1/2-c-0'Ky—--- =K, +boy,-,0,),

(1 = (t/ - C/)Kl +- 4+ (t(s) - C(S))Ks +6;t1 - Cl) T ;tr - Cr)a

(X = (f = VK1 — -+ = () = p) K — Ky, -+ -1)
(L-X=(0 =K1 == (0 — pNKgsm — p1,-+nr — pr),s
(1 o (t/ - CI)KI - (t(s) - C(S))Ks - m;tla e 7t7')7
(]_ a—k lel T P(S)K —m;p1, 7p7’)
(1 _B_k_C/Kl __C(S)KwCl) 7C7’)7A
C. (3.3)
L,B:D

Where Ugy = p; +6,q; + 4, T R
Provided that :

Re(c+o' Ky + -+ Ugs)Ks + 0181+ -+ 0orsy) > 0;

Re(2(c+ K1+ -+ 09K, + 01514+ +0,5.) —a—b) > —1

Re(a+ p'Ki+ -4 pOK,+ pisi+ -+ prsy) >0

Re(B+ K1+ + (WK +Qs1+ -+ (se) >0

Re(A\—a+ (0 = p) K1+ -+ () = p®) Ko + (m = p1)si + -+ (- = pr)sr) > 0

Re(u—B+ (' —C VK14 -+ (D =K, + (ty = C)si 4+ (tr — G)syp) > 0
5) largzk| < %Agk)ﬂ , where AZ(-k) is given in (1.5)

Proof de (3.1) : We fisrt express the multivariable Aleph-function involving in the left hand side of (2.1) in terms of
Mellin-Barnes contour integral with the help of (1.1) and then interchanching the order of integration. We get L.H.S.
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N1/M1 [Ns/Ms]
P(st, 0, Sr Or(sk)z
27rw (/Ll / H Z ;0
N1y — N,
= II{)1]\|4K1“' K)]\l/!KSA[NhKn“';NmKs]?hl"'yfs

1
(/ geterfot e Katorsitotorsr =] _ ) "V2,R (a,ba+ b+ 1/2;2)dw
0

1,1
Btp' Kit-4p Kotprsi+-tprsy jat Kit4+¢ S K +Cisit+(rsp—1
Y z
(1— yzt)_()\+M1K1+"'+//43Ks+77131+"'+7]'r‘37')

x (1 — y)(>\+;L1K1+~--+usKs+m51+---+nrsr)—(6+p’K1+~~-p(S)Ks+p181+---+prsr)—1

x(1— z)(*+u1K1+--~+usKs+m51+-~'+nrsr)—(a+c’K1+~-+<(S>KS+<181+‘~+Cr8r)—1dydz)d51 -+ ds,

Now using the result (2.1), (2.2) and (1.1) we get right hand side of (3.1). Similarly we can prove (3.2) and (3.3) with
help of the results (2.3) and (2.4).

4. Particular cases

Our main the results provided unification and extensions of various (known or new ) results. For the sake illustration,
we mention the following few special cases :

i) If take s = 1, we get the results obtained by Garg et al [3]

i) If we take @ = —n, b = n in 2F1(a, b;a + b+ 1/2; ) and using the relationship [2,p.18]
oF1(a,bya+b+41/2;2)= oF 1 (—n,n;1/2; [1 — (1 — 2x)]/2) = T,,(1 — 2x), we get the results involving
Tchebcheff polynomial.

(iii) If we take @ = —n, b = k + n in oF (a,b;a + b+ 1/2; x) and using the relationship [2,p.18]

oF (a,b;a+b41/2;2)=oF (—n, k + nsk+ 1/2;2) = P,’f’k+1/2(:c) , we get the results involving

Jacobi polynomial.

, then general class of polynomial reduces to

@iv) If keM=1and A N+of 1

i wetake M=1and AN K = —
N (o/ + 1) K

Laguerre polynomial and we get the results involving Laguerre polynomial.

Remarks : If 7; = T;(x) = 1, then the Aleph-function of several variables degenere in the I-function of several
variables defined by Sharma and Ahmad [4].

Andif R = RW =, R =1 , the multivariable I-function degenere in the multivariable H-function defined
by srivastava et al [6].

5. Conclusion

The aleph-function of several variables presented in this paper, is quite basic in nature. Therefore , on specializing the
parameters of this function, we may obtain various other special functions such as I-function of several variables
defined by Sharma and Ahmad [4], multivariable H-function, see Srivastava et al [6], and the h-function of two
variables , see Srivastava et a[6].

ISSN: 2231-5373 http://www.ijmttjournal.org Page 102



K DURAISAMY
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 33 Number 2 - May 2016


K DURAISAMY
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 102



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 33 Number 2 - May 2016

References :

[1] Erdelyi, A., Higher Transcendental function, McGraw-Hill, New York, Vol 1 (1953).
[2] Exton, H, Handbook of hypergeometric integrals, Ellis Horwood Ltd, Chichester (1978)

[3] Garg O.P., Kumar V. and Shakeeluddin : Some Euler triple integrals involving general class of polynomials and
multivariable H-function. Acta. Ciencia. Indica. Math. 34(2008), no 4, page 1697-1702.

[4] C.K. Sharma and S.S.Ahmad : On the multivariable I-function. Acta ciencia Indica Math , 1992 vol 19, page 113-
116

[5] 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.

[6] Srivastava H.M., Gupta K.C. and Goyal S.P., the H-function of one and two variables with applications, South Asian
Publications, NewDelhi (1982).

[7] Vyas V.M. and Rathie K., An integral involving hypergeometric function. The mathematics education 31(1997)
page33

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 103



K DURAISAMY
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 33 Number 2 - May 2016


K DURAISAMY
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 103





