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ABSTRACT 

The error-sum function of alternating Sylvester series is introduced. Some elementary properties of this function are 
studied. Also, the hausdorff dimension of the graph of such function is determined. 
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where   denote the integer part. And we define the 
sequence  as follows:    , 2nd x n 
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where  denotes the nth iterate of . 

It is well known that from the algorithm (1), all 
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In the literature [2], (3) is called the Alternating 
Balkema-Oppenheim expansion of x and denoted by 

n   for short. From the algorithm, 
one can see that T maps irrational element into irrational 
element, and the series is infinite. While for rational 
numbers, in fact, we have 

 1x d x

0,1x
 1 , ,d x 



 is rational if and 
only if its sequence of digits  is terminate or 
periodic, see [1-3]. 
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From the algorithm of (1), it is clear that  
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For any 0,1x    = , , ,x d x d x  , let 1 n   be 
its Alternating Sylvester expansion, then we have  

      1 1j j jd x d x d x   1j  for any . On the other  

hand, any  , 1jd j   of integer sequence satisfying  

      1d x d x d x  1j 1j j j  for all  is a Sylvester 
admissible sequence, that is, there exists a unique 

   =0,1x  such that j j

The behaviors of the sequence n  are of interest 
and the metric and ergodic properties of the sequence 

d x d 1j 
 d x

 for all , see [9]. 

   , 1d x n  Tn  and  have been investigated by a 
number of authors, see [1-3]. 
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and we call S x
   

 the error-sum function of Alternating 
Sylvester series. By (4), since   1n n n  
for all , then 

1d x d x d x 
1n    1S x   and S x  is well defined. 

In this paper, we shall discuss some basic nature of 
 

 S x , also the Hausdorff dimension of the graph of 
 S x

 

 is determined. 

S2. Some Basic Properties of x

1n 

 

In what follows, we shall often make use of the symbolic 
space. 
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We use J  to denote the following subset of (0,1],  
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From theorem 4.14 of [8], we have  ,J A B    
when  is even, and 
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here  J Jw   is the Lebes easure of gue m  .  
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Figure 1. The graph of S(x).  
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