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ABSTRACT

In this paper an integral involving general class of polynomials, Legendre's associated function, Aleph-function and I-function of several variables has
been evaluated and an expansion formula for product of the general class of polynomials, Legendre's associated function, Aleph-function and I-
function of several variables has been established with the application of this integral. The result established in this paper are of general nature and
hence encompass several particular cases.
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1.Introduction and preliminaries.

In this paper an integral involving general class of polynomials, Legendre's associated function, Aleph-function and I-
function of several variablesdefined by Prasad [3] has been evaluated and an expansion formula for product of the
general class of polynomials, Legendre's associated function. We will study the case concerning the multivariable H-
function

The Aleph- function , introduced by Siidland [6] 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 [6]. The serie representation of
Aleph-function is given by Chaurasia et al [1].
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The generalized polynomials defined by Srivastava [4], is given in the following manner :
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Where M7, -+, M are arbitrary positive integers and the coefficients A[N 1, K15 5 Ng, K s] are arbitrary
constants, real or complex. In the present paper, we use the following notation

(=N)mk,  (=No)m,
K;! K,!

a] = SA{Nl,Kl, ;NS,KS] (1.6)

The multivariable I-function is defined in term of multiple Mellin-Barnes type integral :
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The defined integral of the above function, the existence and convergence conditions, see Y,N Prasad [3]. Throughout
the present document, we assume that the existence and convergence conditions of the multivariable I-function.

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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wherei=1,--- ,r

The complex numbers 2; are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable I-function.

We may establish the the asymptotic expansion in the following convenient form :
I(zla t 7Z7") = 0( |Z1|717 B ‘ZTW; ) ’maz.( |Z1|, T 7|Z7"| ) —0
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wherek = 1,--+ ,2:a) = min[Re(bgk)/ﬁ](.k))],j =1,---,mpand

By, = max[Re((a§k) - 1)/a§k))],j =1, ,ng

We will use these following notations in this paper :
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The multivariable I-function write :
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2. Generalized Legendre's associated function
Formula 1

The following results are required in our investigation ([2],p.343, Eq(38); [2], p.340, Eq(26) and eq (27))

m
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Provided that Re(p — 5) > —1; Re(o + 5) > -1

Formula 2

-1
| pe
1 2

Where 05, ¢ = Lif k = £, 0 else. Provided Re(u) < 1, Re(v) > —1
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3. Main integral formula
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1
c) largz)| < iﬂiﬂ' , where €); is defined by (1.9)
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j=1 j=1 j=M+1 j=N+1

Proof

To prove the formula(3.1), we express the general polynomials, the Aleph-function of one variable with the help of
equation (1.5) and (1.3) respectively and the multivariable I-function defined by Prasad [3] in terms of Mellin-Barnes
type contour integrals with the help of equation (1.7). Now interchanging the order of summation and integration
(which permissible under the conditions stated ), and then evaluate the inner x-integral by using the formula (2.1); we
arrive at the desired result.

4. Expansion formula

In this section, we evaluate an expansion formula for product of the general class of polynomials, Legendre's
associated function, Aleph-function and I-function of several variables. We have.
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which holds true under the same conditions as needed in (3.1)

Proof
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The equation (4.2) is valid since f( )is continuous and bounded variation in the interval (-1,1). Now , multiplying
both the sides of (4.2) byP Cmen ( )and integrating with respect to x from -1 to 1 ; change the order of integration
2

and summation (which is permissible) on the right,
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using the orthogonality property for the generalized Legendre's associated function on the right (2.2) on the right-hand
side and the result (3.1) on the left hand side of (4.3) ; we obtain

M oo [Ni/Mi]  [Ns/Mi] k QMY
= ZZ Z Z Z VP Queir (MG.9) (k)T (0 —ut+ k+1+1)

2k —u+v+DI(k—u+1) _,, K0t K
pwv 2P+U+(E+w)776',g ] Jz(gj +w;)Kj,ma,g
ET(k+v+1) k— 5 (@) H Yj Yy

j=1

212h1 +k1

A;(-c—v—w — 3w K; ke, k
IVOnT+2X ’( Yle] Zz_l 143 ) ’ 7‘)7
U:pr+2,q-+1;W

7, 2hr+hr B;

(_p_m_gnG,g+u_Z::19iKi:hla"' ;hv‘)72[:A/
R (4.4)
(w-v-p—o—m—(g+wng,y — > ;= (9i +wi)K; by + ki, he + k), B : B

Now on substituing the value of ¢k in ( 4.2), the result (4.1) follows.
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5. Multivariable H-function

If U =V = A= B =0, the multivariable I-function defined by Prasad degenere in multivariable H-function defined
by Srivastava et al [5]. We have the following result.
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which holds true under the same conditions as needed in (3.1) withy =V =A=B =0

6. Conclusion
The I-function of several variables definef by Prasad [3] 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 , multivariable H-
function , defined by Srivastava et al [5].
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