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Abstract 
 

     The basic hypergeometric series started essentially by Euler back in (1748) that emphasis on 

generating functions of partitions. Later, Gauss (1813) and Cauchy (1852) found several 

transformations and summations formulas related to basic hypergeometric series.  

     In this paper, the main goal is to introduce some new representations for the q-analogue of the 

multiple Hurwitz Zeta function are derived.  
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Introduction, definitions and notations 
    The Hurwitz or generalized Zeta function at integer points [12] 
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has a q-analogue defined by 
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In [11], theq-Hurwitz Zeta function is defined as 
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Also, he defined the multiple Zeta and q-Zeta functions by 
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and 
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respectively.  

     Barnes  4  (see also  3,2,1 ) introduced and studied the generalized multiple Hurwitz Zeta 

function  nn wwas ,,, 1   defined, for   nsR  , by the following  series: 
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whereN   denotes the set of positive integers, nnwkwk  11  . 

   Barnes-Changhee multiple q-Zeta functions are defined by (see  8 ,  9 ). 
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  Cqw  ,0Re with 1q , which , for 121  raaa  , yields 
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Moreover, if rw and )(1  Znns , we have  
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where
   qrB r

rn ;1 is called q-Bernoulli numbers. 

We also note that  
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(see  8 ,  9 ).   

The  q-number  qz   is defined through  
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     A special case of (1.8) when Nz is   Nnq
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which is called the q-analogue of Nn , since  
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     The Pochhammersymbol  k. , also called the shifted factorial, is defined by  
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which in terms of the Gamma function is given by 
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and sr F denoted the ordinary hypergeometric series (    10,4 ) with variable z  is defined by  
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being    
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1 ,, , with  r
ii

a
1
 and  s

jjb 1
 complex numbers subject to the condition 

that  nb j   with  0Nn  for sj ,,3,2,1  . 

     Here we will give some usual definitions and notations used in q-calculus, i.e. the q-analogues 

of the usual calculus . 

     Let the q-analogues of Pochhammer symbol or q-shifted factorial be defined by  10,7  
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     The formula (2.1) is known as the Watson notation   6,5  . 

     The q-binomial coefficient is defined by  
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and for complex z is defined by 
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     In addition, using the above definitions, we have that the binomial theorem  
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has a q-analogue of the form  
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     In particular, when 0y  we have that  
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Let  r
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 complex numbers subject to the condition that 
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for sj ,,3,2,1  . 

     Then the basic hypergeometric or q-hypergeometric sr  series with variable z  is defined by 
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where    
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     In addition, for brevity, let us denote by 
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     Analogously to the ordinary hypergeometric ss F1  series, the q-hypergemoetric ss 1  series is 

called k-balanced if 12121  s

k

s aaaqbbb  . 

     The q-hypergeomwtric sr series is a q-analogue of the ordinary hypergeometric sr F  series 

defined by[7] 
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     The q-analogue of the Chu-Vandermonde convolution is given by[10] 
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Soria-Lorente et.al.[12] gave the following relation  
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Main Results 

In this section,  some representations for the q-analogue of the multiple Hurwitz Zeta function are 

establish: 
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Theorem1. Let s  be an integer number, with 1,1  qs and 10  w . Then, the q-analogue of 

the multiple Hurwitz zeta function(2.1) admits the following representations 

i.    
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Proof . 

(i) From 
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By using (1.8), we get 
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Now, let's prove (ii): 
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Putting nrrrn  21  in (1.23), we obtain 
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which is the required result. 

(iii)  According to the q-Chu-Vandermonde formula (1.21), we have that 
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Using the property(1.12), we get 
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 لتمثيلات فوق الهندشية لدالة هويرتس زيتا المتعددة من النوع كيوا
 فضل صالح السرحيفضل بن فضل محسن  و

 اليوي –جاهعة عدى  ،كلية التزبية ،قسن الزياضيات

4https://doi.org/10.47372/uajnas.2016.n2.a1: DOI 

 الملخص
 

م( للتأكيد علي تىليد 1748بدأت الوتسلسلات فىق الهٌدسية الأساسية تظهز جىهزياً بىاسطة إيلز في )     

م( وجدا عدة تحىيلات وصيغ الوجوىع الوتعلقة 1852م( و كىشي )1813الدوال الوجشئة. لاحقاً جاوص )

هذٍ الىرقة, هدفٌا الأساسي هى تقدين بعض التوثيلات فىق الهٌدسية  الأساسية فيبالوتسلسلات فىق الهٌدسية 

 الأساسية الجديدة لدالة هىيزتش سيتا الوتعددة واشتقاقها.
 

والاًتقال الوضزوبي  ،الوتسلسلة فىق الهٌدسية هي الٌىع كيى ،: دالة هىيزتش سيتا الوتعددةالمفتاحية الكلمات

 ي الٌىع كيى.  ه
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