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Abstract

This paper presents some derivative formulas of I-function of two variables involving general class of
polynomials. The special cases of our derivatives yield interesting results.
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1 Introduction

The well known H-function of one variable defined by Fox [1] and proved the H-function as a symmetric
Fourier kernel to Meijers’s G-function [2]. The H-function is often called Fox’s H-function. Later on many
researchers studied and developed H-function. In 1997, Rathie [3] introduced a new function in the literature
namely the I-function which is useful in Mathematics, Physics and other branches of applied mathematics. In
2012, Shantha et al. [4] defined and studied I-function of two variables and in 2013, Shantha et al. [5]
evaluated some differentiation formulas for I-function of two variables. In the present paper we establish
derivative formulae of I-function of two variables involving general class of polynomials.

We shall utilize the following formulae and notations in the present investigation. The I-function of two
variables defined by Shantha et al. [4] (and also see [6]) in following manner.
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where n,p;q,(j = 1,2,3), mi(j = 2,3) are non negative integers suchthat 0 < n, < p, ¢;,20,0< m; <q; (j =
2,3) (not all zero simultaneously), o, 4;(j =1, ... p); B BiG=1,.....q1), C;G = 1,....p2), D = 1,....,
q). E;(j=1,...p3), F;(G=1..., q3) are positive quantities, a; (j=1,....,p), b;(=1,....q1), ¢;G=1,....,
p2)diG=1,....,q), e(G=1,...,p3and f;(j = I,...., q3) are complex numbers. The exponents &, 7;, U, V,

P;, O; may take non integer values.
L and L, are suitable contours of Mellin-Barnes type. More over, the contour L, is in the complex s-plane

and runs from o;-icoto o;+ico (o7 real), so that all the poles of

U . £,
right of L, and all poles of T/ (l—cj +Cj sy G=1,....n), T J (l—aj +ajs+Ajt) G=1,..., ny) lie

to the left of L,. Similar conditions for L, follows in complex t-plane. The detailed conditions of this function
can be found in Shantha et al. [4].

The class of polynomials [7] (and also see [8])

447



Kumar et al.; BJIMCS, 9(5): 446-452, 2015; Article no.BJMCS.2015.216

[n/m] (—n)
(12) SM[x)= s k,’"kA ’kxk,n=0,1,2,...

Where m is an arbitrary positive integer and the coefficients 4, (n, k > 0) are arbitrary constants. And also
used the following notations.

(13) D, =—
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2 Main Results

In this section we derive the following theorems.
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Where A complex number and £, , , are real and positive.

Proof. To prove this theorem, we consider
h
D, {Sr’l”[ax/ly[zlx l,zthZ]}

And express I-function of two variables as contour integral (1.1), the general class of polynomials as series
(1.2) and evaluating the derivative with help of the notation (1.4), we get
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in (2.4) and simplifying with the help of (1.1), we obtain the result (2.1).

Theorem 2. Prove that
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Where 4, k; are complex numbers and 4, &, are real and positive.

Proof. To prove this theorem, we consider

Express I-function of two variables with the contour integral (1.1), the general class of polynomials as series
(1.2) and evaluating the derivatives with help of the notation (1.5), we have
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By using

r T+ Ak =k +hys+hyt)
A (ﬂk—kj+h1s+h2t)

(2.8) (ﬂk k;+hs+hyt ) in (2.7) and simplifying with the help of (1.1),
J=
we have the result (2.6).

Theorem 3. Prove that

h
(2.9) Dy x—k)Dyx—ky).... Dyx—k, ){S;”[a)/“]l[zlx 1 ,zth2 ]}

[n/m](— n)mk Ay
kéo k! n k( )

ko= 2k~ 1y, byl o AEN
07n1+r:m27n2;m37n3 {lehl ( J > 2:)1’7.5(@],05]; -”5-’)1,]?1

P1>:91 T P2,925P3,93 Z,X (b] ,6'] Bj,nj)l’ql,(kj—ﬂk;hl,hz;l)l’r:

(€3 CUDy py 3@ E Py ),

d..D.;V. L F .0,
(J’ J’ )qu’(fj’ J’Q/)17¢I3

Where 4, k; are complex numbers and 4, &, are real and positive.
Proof. Proof of (2.9) is same as that of (2.1) and (2.6).
3 Special Cases

(i) Bywritingk;=k,= ....... =k,= 01n (2.6), we get

h
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Where A is complex number and /,, &, are real and positive.

(i) when k;=k,= ..... =k.=0in (2.9), we get
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Where A is complex number and %, , /1, are real and positive.

(iii) Taking A =0,a = [ in (2.1),(2.6) and (2.9), we obtain three derivative formulae established by
Shantha et al. ((3.1), (3.2), (3.3) of [5]).

iv) IfA =0 a =1 p=q,=n;=0, and z,—0 in (2.1), (2.6) and (2.9), gives corresponding results
involving I-function established by Vyas and Rathie [9].

(v) Byusing§=m=U=V,=P;=Q;,=1in(2.1),(2.6) and (2.9), then we get derivative formulae
involving H-function of two variables and general class of polynomials.

(viy Ifwetake A=0,a=1&§=n=U=V,=P,=0;,=1, p/=q;=n;=0and z,—-0in (2.1), (2.6) and
(2.9), we obtain differentiation formulae for H-function established by Gupta et al. [10] and Nair
[11].

It may be of interest to conclude that our Theorems 1, 2 and 3 have more applications than what we have
indicated here rather briefly.

4 Conclusion

Thus the generalized derivatives of product of general class of polynomials and I-function of two variables
transformed as I-function of two variables but expression involving more terms. Also one can find same
formulae involving general class of polynomial, I-function of r-variables.
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