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ABSTRACT

In the present document we evaluate two finite integrals involving the product of Aleph-function of one variable, the multivariable Aleph-function
and a general class of polynomials of several variables. On account of the most general nature of the functions involved herein a very large number of
known and new integrals involved simpler special functions and orthogonal polynomials follow as particular cases of our main integrals.
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1.Introduction and preliminaries.

The Aleph- function , introduced by Siidland [8] et al , however the notation and complete definition is presented here
in the following manner in terms of the Mellin-Barnes type integral :
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For convergence conditions and other details of Aleph-function , see Siidland et al [8]. The serie representation of
Aleph-function is given by Chaurasia et al [3].
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The generalized polynomials defined by Srivastava [7], is given in the following manner :
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Where M7, -+ , My are arbitrary positive integers and the coefficients A[N7, K1;- -+ ; Ng, K| are arbitrary
constants, real or complex. In the present paper, we use the following notation

(—No)mk,  (=Ns)m.k.,
Ki! K,!

ay = A[leKl;"' ;NsaKs] (1-6)

The Aleph-function of several variables generalize the multivariable I-function defined by Sharma and Ahmad [4] ,
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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with w = y/—1

For more details, see Ayant [1]. The reals numbers T; are positives for ¢ = 1,--- R , T;u) are positives for

i) = 1,---, R(k) . 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)7r . 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 :

R(z1,-- 5 20) = 0( |21, [z %) maz (|2, -+ 2] ) = 0

R(z1,- 2r) = 0( |zl ™, el ) omin( 2], 2] ) = 00

where, with k = 1,--- |r:ap = min[Re(dS-k)/éj(-k))],j =1,---,mpand
Br = maz[Re((c]” = 1)/7)].j =1, m

We will use these following notations in this paper
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W=y, qin, Ty RY o pi s @i, i s R (1.10)
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The multivariable Aleph-function write :

Z1
- . A:C
N(z, - Lz) =R | - |, .. (1.15)
B:D
Zy
2. Required integral
We have the following results, see Chaurasia [2].
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and hx + k(1 —z) #0,h # 0,k #0

3. Main integrals

The following integrals have been establish in this section.
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hkx(1 — x)

Let X = 3.1

AT k(=) G
Theorem 1
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Theorem 2
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where Ugy = p; +2,q; + 2,7, R

Provided that

aymin{o, ;,0;} >0,i=1,--- s;5=1,--- ,r,Re(v) >0

d\¥
J
b) Relp+o m1<nMB +Z‘721<I§12% 5(1)} >0

1
o)|argzi| < iAgk)ﬂ , where Az(-k) is given in (1.8)

d) largzx| < 7TQ where = Zﬁj—i-z%—cz Z Bii + Z Qi)

Jj=M+1 j=N+1

e hr+k(l—2z)#0

Proof

To prove (3.1), expressing the Aleph-function of one variable in series with the help of (1.3), the general class of
polynomials of several variables in series with the help of (1.5), and the Aleph-function of r variables in MellinBarnes
contour integral with the help of (1.7), 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 the lemme 1. Finally interpreting the result thus obtained with the
Mellin-barnes contour integral, we arrive at the desired result.

To prove (3.2), we use the similar method and use the lemme 2.
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4. Multivariable I-function
If 74, T;(1)," "+ ,T;(-) — 1, the Aleph-function of several variables degenere to the I-function of several variables.
The following two finite integrals have been derived in this section for multivariable I-functions defined by Sharma et

al [4].

Corollary 1
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under the same notations and conditions that (3.2) with 75, T;(1), = == , Ty — 1

Corollary 2
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o T .
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270 "Ys IUQ()W
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under the same notations and conditions that (3.3) with 75, T;(1), =+ , T, — 1

5. Aleph-function of two variables

If = 2, we obtain the Aleph-function of two variables defined by K.Sharma [6], and we have the following integrals.

Corollary 3
1
+ov+1 hx
2P 11— 2)P {ha + k(1 — )} 2 oy |, v: 2 NMNC X
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1o M, n: .
SNy N . Ru:w I (hk)rT (“21) T (2 ZZ_:
ysXHe 79 X2 G=to=0
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Z Z Qp Z,Q“cz{ (”Gvg) a (4hk)*(UT]G,g+Zf:1Kiui)
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(4hk)°1
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(‘p+ “ Z _UUG,Q_Z7;21 Kip; 01702)7
NG, g K1 . SNO n+2:V
< yl yS U20 w

(4._hzl.:—). (-p+ 43t —onag — >y Kipi : 01,02),
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(_p + UQLZL - O-TIG79 ZZ ]. K’LM’L 0-17 0-2) B D
under the same notations and conditions that (3.2) with 7 = 2
Corollary 4
/1 R L L ) A 1 i Rp0u oo (7X7)
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y1XH z1 X!
S]Wlf'ijs e No,n;v [ dr — 7T21 2PF M
Ny, N, o U:W o = T (22)T v+1 L) ZZ
2 2
v, X He 75X 72 =1g=
[N1/M;] [Ns/M]
Z ( ) QP“QZ,C“ (nG’g) an 4_(0"’7G,g+z:?:1 Ki,ui)
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Z1
A (1-p—onG,g — ZZ  Kii = 01,02),

K5N07n+2:V
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z gyl Yy Usg:W

S

P (-p+1_§+” onG,g — Zz L Kap 01,032),
4or

(v-p—ong,y — Zz  Kipi 2 01,02),A: C
(5.2)
(I-p+ *5* —onag — Zz y Kipi 2 01,02),B: D

under the same notations and conditions that (3.3) with 7 = 2

6. I-function of two variables

If 7, T 7, T; " — 1, then the Aleph-function of two variables degenere in the I-function of two variables defined by
sharma et al [5] and we obtain the same formulas with the I-function of two variables.

Corollary 5
1
—1 -1 —2p ) .U+U+1. hx M,N o
/0 (1 —z) " {hr+ k(1 —x)} " oF) |u,v; 5 ey e Np.0,.ci:m(2X7)
th XUI
Y1 71 —ol-2oT (u+v+1 M oo
SMl’.“ 7]\4S o o s Io7n;V o o s d']j _ 2 Z
Ni,- N L. U:w e (hk)pr (uT_H)F(v21> _
ysXHe 79X 7?2 G=19=0
N/ IN/M] (g Mo
Z Z Q zv 1707,', (T’G»g) al (4hk>_(0nG’g+Zle Ki,ui)
o Pt Bag!
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Z1

ARk)7T 1 r _
K 0.n+2:V ( ) (-p+ u+§+ —0nNG,g — Zizl KiHi . 01,02),

naG, 1., K n

< gyl Ys IUQOW o Coe ,
U

e | ot —onag = 2 Kipi s 01,02),

(4hk)er

('p_UnG,g Zz 1Kz,uz 0'1,0'2) A:C

(6.1)
(‘ﬂ‘i‘ Ugil —0NG,g — Zz 1 Kzﬂz 01702) B:D
under the same notations and conditions that (3.2) with 7 = 2
Corollary 6
/ 1 P =) b 4 k(1 —2)} T T R u - 1 i NES L (2X)
x -z x -z u—1,—uv;, ——mm—— 0 (2
0 #1 ha + k(1 — )| FoQuer
y1XH 71 X! u
o0
SMly"'yMs st IO,I‘LZV . .. d . 7T21 QPF ,U ZZ
Ni,---,Ng o U.W L L= P(u+v)r(v+1 u
VX He 79X 72 2 G=1g=0
[Ni/Mi]  [N/Mi] [ \gM,N
Z ( ) QP“ i,Ci,T (nG’g) a 4—(077G,g+zf:1 Kipi)
|
K1:0 KSZO BGq
o
4 (1—P_ o0nNG,g — Zz— Kz,uz 01702)
Z77G gyf(l .. ys s 821:)_‘_‘/%/‘/ ct
’ Z.r ’ ('P+ l_g—H} onGg,g — Zz 1 Kll’l”b 01702)7
49T
(v-p—ong,g — g Kipi : 01,02),A: C
(6.2)

(I-p+ "2 —ang,y — S Kipi 2 01,09), B D

under the same notations and conditions that (3.3) with 7 = 2

Remark : Specializing the parameters, we obtain the results of Chaurasia [2].

7. Conclusion

In this paper we have evaluated two general finite integrals involving the multivariable Aleph-function, a class of
polynomials of several variables and a Aleph-function of one variable and apolynomial system.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.
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