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Abstract

This paper explores methods for distinguishing prime and composite numbers in elementary num-
bers and their divisibility relationships. Through mathematical proofs, it demonstrates the specific
functional forms of composite number sets, the divisibility properties of the cumulative sums of
specific numbers raised to powers, and the graphical patterns of prime and composite numbers. For
example, the composite number sets defined by Theorems 1 and 2 play a crucial role in the distinc-
tion of prime and composite numbers in elementary numbers. Additionally, in the process of prov-
ing the divisibility relationships in Theorems 3, 4, and 5 and seeking the combined patterns of
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numbers and shapes, logical reasoning based on the properties of odd and even numbers is one of
the important proof methods for divisibility relationships. Therefore, the work of this paper in-
cludes exploring and identifying composite number sets that exist in functional forms, investigating
whether the cumulative sum of the n-th powers of special numbers can be divisible by specific num-
bers, and exploring the patterns of prime and composite numbers through the combination of num-
bers and shapes.
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f(n)=ax9"+b
=ax9* +b
=(a-1)x9% +9* +b
=(a-1)x9* +(80+1)2k +b
= (a-1)x9% +(80% +Cj, xB0™ ™+ + CJi " x80) +1+b

B (a—-1),(1+b) Z1E%, # 2|(a-1),2|(1+b), 2‘(802"+C§k><802k’1+~--+C22£’1><80), f2[f(n), Lt
f(n) 4[]
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f(n)=ax9"+b

=ax9**? 1p

=(a-1)x9*"? +(80 +1)2k+1 +b

= (a-1)x 9™ + (80 + Cy; X8O +---+ CJ¥, x80) +1+b
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f(n)=ax9"+b
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f(n)=9"a+b (Jta, blN#E %)
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Figure 1. A design diagram of six circles arranged in a ring, with
three of them adjacent to the central circle
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Figure 2. A combination where adjacent numbers consist of one
odd and one even number
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