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Abstract: The prim objective of commenced article is to determine q-sumudu transforms of a product of 18 
unified family of q-polynomials with basic (or q-) analogue of fox’s H-function and q-analog of I-functions. 19 
Specialized cases of the leading outcome are further evaluated as q-sumudu transform of general class of 20 
q-polynomials and q-sumudu transforms of the basic analogues of Fox’s H-function and I-functions. 21 

Keywords: q-analogue of Sumudu transforms; q-analogue of hypergeometric functions, general class of q- 22 
polynomials, Fox’s H-function; basic analogue of I-function. 23 

 24 

1. Introduction 25 

The q-calculus is a one of most interesting research field in current instant, usually due to its 26 
importance in the area of quantum physics and mathematical sciences. On the other hand, 27 
integral transform is one of the major tools to solve differential equations. Laplace, Fourier, 28 
Mellin and Hankel are frequently using for the same. The integral transform of Sumudu type 29 
was introduce through Watugala [1] in 1993, and he put forward to obtain the result of 30 
ordinary differential equations in problems of control engineering. Nowadays, the Sumudu 31 
transform is also an important integral transform to solve ordinary differential equation. The 32 
major influence of the Sumudu transform is that it is useful to obtain solution of problems 33 
beyond resorting to a different frequency domain, by cause of it conserve scale and unit 34 
properties. 35 
 36 
In 2003, Belgacem et al. [2] gives explanatory observation for the Sumudu transform, and 37 
investigated number of fundamental properties of it. Albayrak et al. [3] gives q-analogue of 38 
the Sumudu transform, and they also obtained q-Sumudu transforms of certain special 39 
functions, including q-polynomials, see particularly [4]. 40 
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In the present paper, we aimed at to evaluate the q-Sumudu transforms for a product of 41 
general class of q-polynomials and basic analogue of some generalized special functions. 42 
Special cases of our main results have also been discussed. 43 

2. Preliminaries  44 

For our investigation we need the q-analog of Sumudu transform, introduced by Albayrak et 45 
al. [3], as follow: 46 
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preamble to the collection of functions  48 
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provided the functions belongs to the set       52 
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On the other hand, the q-version of exponential series are defined by 54 
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The basic improper integration cf. [5, 6], are defined as 58 
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By using result of (2.7) and (2.8), the q-Sumudu transforms perhaps expressed as 61 

                           
 






0 ;
;);(

k k

kk

q qq
sqfqqqstfS                               (2.9) 62 

and 63 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 24 October 2018                   doi:10.20944/preprints201810.0548.v1

http://dx.doi.org/10.20944/preprints201810.0548.v1


 3 of 9 

 

            























Zk k

kk
q q

s
qfq

q
s

sstf ;1

;1
);(

1

S .                     (2.10) 64 

For our purpose, we suppose   is real or complex and q 1, then the q-shifted factorial is 65 

expressed as under (see [7])      66 
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and its natural extension is  68 
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For =n  the definition (2.1) remains usful as a convergent infinite by-product, provided 70 

1<q , as under: 71 
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Moreover, the (basic) q-analog of the binomial (power) function nyx )(   cf. Ernst [8], is 73 

given by  74 
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so that  76 
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where the q-version of binomial coefficient is given as:  78 
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Consider n
n
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=)(  be a power series in x , defined over a bounded sequence of 80 

real or complex numbers, (cf.[7]) thereupon we have  81 
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Further, the q-gamma function is defined as follows:  (cf. [6])  83 
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For the variable t, the above function K (A; t) gives the subsequent relation: 88 
 89 
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Here the q-gamma function can also written in following form  91 
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where .,2,1,0   93 

Now, we lead by looking back on a system of q-polynomials  qxf Nn ;,  in terms of a 94 

bounded complex sequence  
0, nqnS  , given as (cf. Srivastava and Agarwal [9]) 95 
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fixed up with positive integer N. 97 
By virtue of the Mellin-Barnes category q-contour integral, Saxena and Kumar [10] made 98 
known a basic analog of the I-function as under: 99 
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where ii AnBm  0;0  ; ;,,2,1 ri   r is finite; ;1 and 102 
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Also jijijj  ,,,  are real and positive and jijijj baba ,,, are arbitrary numbers of 104 

complex type. 105 
The contour of integration C runs from  i  to  i  chosen so that all the poles 106 

of )( sb jjqG  ; mj 1 , are to its right, and those of )( 1 sa jjqG  , nj 1 , are to its left 107 

and at least some 0  distance away from the contour C. If ]sinlog)log(Re[ sxs  0, for 108 

huge amount of s  on the contour, in other words if xarg  , the basic integral defined 109 

above converges. It may be observe that the contour of integration C can be replaced by other 110 
suitably indented contours parallel to the imaginary axis.   111 

It is readable to note that as ;;,1 11 BBAAr   definition (2.24) yields the basic 112 

equivalent (q-analog) of the Fox’s H-function due to Saxena et al. [11], namely    113 
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Again, if we consider iji  ,1 and j  in the definition (2.25), it reduces to a basic 115 

analog of the Meijer’s G-function defined by Saxena et al. [11], namely 116 
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where AnBm  11 0,0  and  ]sinlog)log(Re[ sxs   0. 119 

Moreover, if we take Bmn  ,0  in the definition (2.26), we obtain the basic analog of 120 
E-function (MacRobert’s function) as (cf [12]):                     121 
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For remarkable fundamental properties, along with numerous applications of the Meijer's 124 
G-function or Fox H-functions, one is allowed to refer the research treatise by Mathai and 125 
Saxena [13], [14] and Mathai et al. [15].  126 

3. Main Results 127 

In this segment, we found q-Sumudu transforms for a product of the universal system of 128 
q-polynomials and q-analog of the H- function and I-functions. We state the following 129 
theorems: 130 

Theorem 3.1:- If  
0, nqnS be a bounded complex sequence, let BAnm ,;, 11   be positive 131 

integers such that AnBm  11 0,0 and N be an arbitrary positive integer. Then the 132 

following q-Sumudu transform holds: 133 
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provided ]sinlog)log(Re[ sxs   0. 136 

Proof: On making use of definitions (2.23) and (2.25), the LHS, let L, of the main result (3.1) 137 
can be represented as 138 
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Upon using the known result due [3], namely 142 
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the above expression reduce to 144 
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 The desired right-hand side of (3.1) may be obtained by further simplification, as under 147 
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provided ]sinlog)log(Re[ sxs   0.  150 

In similar fashion, we derive another result as under:                                                              151 

Theorem 3.2.  Consider 0)Re(   and ]sinlog)log(Re[ sxs   0, then the q-Sumudu 152 

transform for a product of q-analog of I-function and q-polynomials family  qxf Nn ;,  is 153 

given by the subsequent formula: 154 
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(3.2) 158 

where ii AnBm  0;0  ; ;,,2,1 ri   r is finite, 1q ,  
0, nqnS be a bounded 159 

complex sequence and   is any arbitrary. 160 
Proof: On making use of definitions (2.23) and (2.24), the left hand side (say L) of the main 161 
result (3.2) becomes 162 
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Again using known result 165 
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By simplification of above relation, we easily obtain RHS of the result (3.2). 170 

4. Extraordinary Cases 171 

In the indicated segment, we shall deal with certain particular cases of our main sequel. For 172 

example, if we set ;,1 1 AAr   and ,1 BB   in the main result (3.2), it yields to result (3.1). 173 

Also, if we fixed iji  ,1 and j  in the result (3.1), we arrive at the coming result: 174 
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By conveying particular values to the sequence 
0, nqnS , our main result (Theorem 3.1) can 177 

be brought to bear certain q-Sumudu transforms involving orthogonal q-polynomials and the 178 
basic analog of Fox's H-function. To illustrate the same, we deal with the following cases. 179 
By setting N=1, we have 180 

                                    
  ),(),(1, qxLqxf nn
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Thereupon, the result (3.1) yields to 182 
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184 

A detailed account of various hypergeometric orthogonal q-polynomials can be found in the 185 
research monograph by Koekoek et al. [16]. Therefore, one can derive similar type of results 186 
by taking into consideration the definitions of the q-polynomials given in [16]. We conclude 187 

with the remark that by suitably assigning values to the bounded sequence 
0, nqnS , the 188 

q-image formulas given by the relations (3.1) and (3.2) being of general nature, and will lead 189 
to several q-Sumudu transforms for the product of orthogonal q-polynomials and the basic 190 
analogue of the generalized functions. 191 
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