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Abstract

This research investigates patterns in prime number distributions and proposes an optimized factorization
method. A novel approach is introduced to explore the position of the first prime factor in composite
numbers, focusing on a specific range for potential computational time savings.

1 Introduction

This research aims to investigate a new methodology for checking composite numbers, separating prime
numbers with significantly improved computational time. The study proposes a new method that focuses
on a specific range to check for prime factors, potentially optimizing the computation time.

2 Theoretical Background

2.1 Prime Factorization

Traditional prime factorization involves checking divisibility up to y/n, where n is the composite number.
This method has a time complexity of O(y/n).

2.2 Proposed Approach

The novel approach focuses on finding the first prime factor between the integer part of (decimal part of \/n)x
v/n and /n. This specific range potentially reduces the time complexity compared to traditional factoriza-
tion.

3 Methodology

Certainly, the proposed approach of checking for a prime factor between the integer part of (decimal part of \/n)x
v/n and +/n is likely to be more efficient than finding all prime factors of a composite up to /n, especially
for large values of n.

Here’s a brief explanation of the time complexity for both methods:
3.0.1 Traditional Prime Factorization up to /n:

e Time Complexity: O(v/n)

e Algorithm: Check divisibility by all numbers up to /n.



3.0.2 Your Approach of Checking a Specific Range:
e Time Complexity: O(y/n — integer part(decimal part of \/n) x y/n)

e Algorithm: Check for a prime factor between the integer part of (decimal part of \/n) x y/n and /n.

4 Results

4.1 Comparative Analysis

A comparative analysis of the proposed approach against traditional prime factorization demonstrates a
significant reduction in computation time.

e Time taken for Traditional Prime Factorization (100,000 integers): 0.046138 seconds

e Algorithm: Check divisibility by all numbers up to /7.

e Time taken for Proposed New Approach (100,000 integers): 0.001453 seconds

e Algorithm: Check for a prime factor between the integer part of (decimal part of \/n) x \/n and /n.
e Percentage Saving: 96.87%

e Time taken for Traditional Prime Factorization (1,000,000 integers): 0.273629 seconds

e Algorithm: Check divisibility by all numbers up to /7.

e Time taken for Proposed New Approach (1,000,000 integers): 0.013981 seconds

e Algorithm: Check for a prime factor between the integer part of (decimal part of \/n) x v/n and /n.

e Percentage Saving: 94.88%

5 Conclusion

This research contributes to the understanding of prime number distribution by introducing a novel method
for investigating prime factors in composite numbers. The proposed approach, focusing on a specific range,
shows promising results in terms of computation time.

Primality Test: Additionally, the proposed approach serves as an efficient primality test. If no prime
factor is found between the integer part of (decimal part of v/n) x y/n and /n, the number is likely to be a
prime number.

Further research is warranted to explore additional patterns and optimize the proposed method.



