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Abstract - The dataset C  has been shown to exhibit the characteristic of locally accumulating multiples of the divisors of a 

given composite integer, and it is employed to assist in identifying divisors of unfactorized integers. While several properties 

of this dataset have been described in the existing literature, its boundary characteristics remain unexplored. This paper 

demonstrates that the first and last rows of the dataset C  contain an identical number of multiples of the divisors of the 

composite integer under consideration, and this number corresponds to the maximum count across all rows. The identified 

property enhances the overall understanding of the dataset structure and may facilitate the design and optimization of 

practical search algorithms. 
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1. Introduction  
The construction of a high-quality dataset is undoubtedly beneficial for scientific computation. This viewpoint has long 

been supported by researchers in the field of scientif ic computing, as demonstrated by several survey papers [1]–[7]. Generally, 

dataset construction encompasses two essential components: the formal representation of the dataset and the characterization of 

its properties, both of which contribute to ensuring clarity and precision in its application. Two recent studies [8] and [9]  have 

introduced datasets, referred to as C, designed to identify divisors of odd composite integers. These datasets are structured in 

matrix form, consisting of rows and columns. By defining the term "host" as an integer that shares a common divisor with a 

given odd composite integer N, it has been shown that both   and C exhibit structural features conducive to the local 

accumulation of hosts. Consequently, these datasets can be searched using random search algorithms, such as those described 

in [10].  

A search process achieves higher efficiency when the target locations are approximately known, for instance, being located 

near the center or along the boundaries. Paper [8] explicitly illustrates the distribution pattern of the hosts on the dataset; 

however, paper [9] does not provide a clear account of the corresponding distribution on the dataset C. This lack of clarity 

may lead to inefficiencies in the search process, particularly due to the existence of large gaps between hosts, as theoretically 

proven in [11]. Therefore, this paper aims to present a more detailed analysis of the host distribution within the dataset  C. We 

demonstrate that the number of hosts located in the first and last rows is no less than that in the other rows. This p roperty is 

further validated through computational experiments conducted using the Maple software. 

The paper is organized as follows:  Section  1 contextualizes the research landscape. Section 2  presents preliminaries. 

Section 3 gives the main results. Section 4 concludes with implications. Finally, an appendix section lists the Maple programs 

to test the results. 

2. Preliminaries 
Given a positive integer g and an odd composite integer 𝑁 = 𝑝𝑞 with divisors p and q satisfying 2 < 𝑝 < 𝑞 , by letting 

𝑝𝑏 = ⌊√𝑁⌋+ 1and 𝑝𝑢 = 𝑁 − 1 − ⌊√𝑁⌋, the dataset C is an integer set whose elements are calculated by 

 𝜔𝑋,𝑌 = 𝑝𝑢 + 𝑋− ⌊
𝑌−1

𝑔
⌋ − 1 (1) 

Where integer variables  X and Y are restricted by 
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 {
𝑋 ∈ [1, 𝑁 − 𝑝𝑢]

𝑌 ∈ [𝑔(𝑁 − 𝑝𝑢) + 1, 𝑔(𝑝𝑢 − 𝑝𝑏 − 1) + 1]
 (2) 

Denote 𝜉 = ⌊√𝑁/𝑝⌋ , article [9], C has the following properties: 

(i)   Each column contains 𝜉 or 𝜉 + 1hosts p. 

(ii)   Once a host appears, it occurs consecutively for g times in the same row. 

(iii)  There must be a certain number of hosts in a row. 

(iv)  If 𝜔𝑋,𝑌 = ℎit is a  host of p or q, then 𝜔𝑋+1,𝑌+𝑔 = ℎ the hosts are distributed along a direction parallel to the line𝑦 =

𝑔𝑥 .  

(v)  The hosts are symmetric with respect to the center of C. 

 

Using a small circle 'o o o  o ' to denote a host and a dot '.' to  denote a non-host, Fig. 1 demonstrates the distribution of the 

hosts and non-hosts generated by N=21 and g = 3; Fig. 2 is the case for N=35 and g = 2.  
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Fig. 1 Hosts and non-hosts in  C for N = 21 and g = 3 
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Fig. 2 Hosts and non-hosts in 
C 

for N = 35 and g = 2 

3. Main Results  
        This section proves Proposition 1 and demonstrates the results with Maple software.  

Proposition 1. The number of hosts in the first row is equal to that in the last row, and is not less than that in the 
other rows. 
 

Proof. Denote C to be a rectangle labeled by ABCD, as shown in Fig. 3. Let A be the origin and imagine two line 

segments AE and DF that are parallel to the line𝑦 = 𝑔𝑥 . Then AEDF forms a parallelogram, and the two triangles, ACE 

and FDB, are congruent. Referring to [12], the hosts are distributed on ridges parallel to AE, indicating that the portion 
of each row covered by the parallelogram AEDF contains the same number of hosts as the corresponding portion 
of the first row.  Denote n to be this number.  If the two triangles cover no hosts, n is valid for all the rows. Hence, the 
proposition holds in this case. In the case that there are hosts covered by the two triangles, each triangl e covers the 
same number of hosts due to the central symmetrical property of the hosts.  Take those hosts covered by the triangle 
ACE as an example.  Because each ridge reaches the last row while no one reaches the first row,   the number of hosts in 
the last row covered by the triangl e ACE is not less than that in the other rows.  Again, by the central symmetrical  
property, the number of  hosts in the first row covered by the triangle FDB is not less than that in the other rows.  
Consequently, the proposition holds in all cases. 

 
Fig. 3  Segments AE and DF are parallel to the line𝒚 = 𝒈𝒙 
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Fig. 4  Ridges in triangle ACE 

 

With the Maple program, which is listed in  the Appendix section, Proposit ion 1 is easily tested. Figures 5 , 6, and 7 present 

several cases of the results from running the program.  In these figures, the number at the end of a row indicates the number of 

the hosts in that row. It can be seen that the first row in each figure has the same number of hosts as the last row, and that 

number reaches the maximum one.  
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Fig. 5 Number of hosts in the rows for N = 35 and g = 3. 
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Fig. 6 Number of hosts in the rows for N = 35 and g = 4. 
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Fig. 7 Number of hosts in the rows for N = 35 and g = 5. 

 

4. Conclusion  

Through elementary geometry, this paper elucidates the boundary property of the dataset C, showing that its first  and last 

rows contain the maximum number of hosts. This property can help subsequent operations on C. For example, searching the 
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first row or the last row will have a higher chance of hitting a host. As a mathematical resu lt, it  might have other applications. 

This is our future exploration, and we hope to receive more attention.    
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    for X from N - pu do  

       ct := 0;  

       for Y from Ly to Ry do  

           dd := floor((Y - 1)/g);  

           W := pu + X - 1 - dd;  

           cd := gcd(N, W);  

           if  cd >1 then printf("o"); ct++;  

           else printf("."); end if;  

        end do;  

        printf(" %2d \n", ct);  

    end do;  

end proc 

  ================End================== 


