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Abstract 

The object of this paper is to establish some derivative formulas involving I-function of two variables and 
employ it to obtain expansion formulas for the I-function of two variables involving Struve’s function.  Some 
interesting special cases are pointed out. 
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1. Introduction 

Recently, Pragathi et.al. [8] has discussed the differentiation formulas for I-function of two variables with general class 

of polynomials. In the present paper we establish derivatives involving I-function of two variables and Struve’s function.  

Also give some interesting special cases. 

We use the following formulae and notations in the present investigation. The I-function of two variables defined by 

Shantha et. al. [13]. 
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where  nj, pj, qj(j = 1, 2, 3), mj(j = 2, 3) are non negative integers such that 0 ≤ nj ≤ pj, q1≥ 0, 0 ≤ mj ≤ qj(j = 2, 3)  (not all 

zero simultaneously), j, Aj(j = 1, ….,  p1); j, Bj(j = 1, ….,, q1), Cj(j = 1, ….., p2), Dj(j = 1, ….., q2), Ej(j = 1, …., p3), Fj(j 

= 1, ….., q3) are positive quantities. aj(j = 1, …., p1), bj(j = 1, …., q1), cj(j = 1, ….., p2), dj(j = 1, ….., q2), ej(j  = 1, ……, 

p3) and  fj (j = 1, …., q3) are complex numbers. The exponents j, j, Uj, Vj, Pj, Qj may take non integer values.   

Ls and Lt are suitable contours of Mellin-Barnes type. Moreover, the contour Ls is in the complex s-plane and 

runs from 1-i to 1+i (1 real), so that all the poles of   
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1 (j = 1, …., n1) lie to the left of  Ls. Similar conditions for Lt follows in 

complex t-plane. The detailed conditions of this function can be found in Shantha  et. al.[14]. 

 

The Struve’s function Pragathi et. al.. [9] (and also see [ 10]) 
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,  Re(k) > 0, Re() > 0, Re(y) > 0 and  Re(v + u) > 0. 
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It is easy to verify that (and also see Shantha et. al. [13]). 
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2. Main Results  We wish to establish the following results: 
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Where h is complex number and h1, h2 are real and positive. 
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Where h, kj are complex numbers and h1, h2 are real and positive. 
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Where h, kj are complex numbers and h1, h2 are real and positive. 

Proof of (2.1). Expressing the I-function of two variables as Mellin-Barnes type integral (1.1) and the Struve’s function 

as series (1.2), we have  
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Using (1.7) in (2.4) and simplifying we obtain the result (2.1). 

Proof of (2.2). Using (1.1), (1.2) and simplifying we have   

(2.5) 
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By using (1.8) in (2.5) and recalling the definition (1.1), we have the required result. 

              The derivation of result (2.3) runs parallel to that of result (2.1) and (2.2) as described above and we skip the 

details involved. 

3. Special Cases 

(i) By writing k1= k2= ……. = kr= 0 in (2.2), we get 

 (3.1)
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Where h, kj are complex numbers and h1, h2 are real and positive. 

(ii) By taking k1= k2= ……. = kr= 0 in (2.3), we get 
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Where h, kj are complex numbers and h1, h2 are real and positive. 

(iii) By applying h = 0, a = 1 in (2.1), (2.2) and (2.3), we have known results given by Shantha et.al. [14]. 

(iv) By substitution h = 0, a = 1, p1 = q1 = n1 = 0 and applying limit z20  in (2.1), (2.2) and (2.3) ,  we have the results 

established by Vyas et.al. [16]. 

 (v) By writing h = 0, a = 1, j = j = Uj = Vj = Pj = Qj = 1 ,  p1= q1= n1= 0 and applying z20 in (2.1),(2.2) and (2.3), 

we obtain the results established by Guptha et.al. [4] and Nair [7]. 
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