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Abstract 
A modified sieving algorithm is presented to generate prime numbers. The 
procedure is designed to be less complex and potentially less computation-
ally intensive than other methods. This algorithm is iterative and is error-
free. 
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1. Introduction 

A positive integer that is not the product of two other positive integers is called a 
prime number. Prime numbers have numerous applications, including in various 
technological fields. Examples of their applications include encryption and cyber-
security for protecting sensitive information, and error-correcting codes used in 
digital communication systems. 

There have been many attempts to find a formula for generating prime num-
bers, but none have been found to date. Prime numbers are found by using algo-
rithmic procedures, and some of those procedures are not error-free [1] [2]. 

The purpose of this paper is to present a modified sieving algorithm for gener-
ating prime numbers, which is designed to produce primes without error. The 
algorithm is iterative and designed to reduce computational time. 

2. Methods 

Prime numbers are not limited, but it is known that the number of primes less 
than a number n approaches a limit as n becomes large: 

π(n) ~ 
log

n
n

                        (1) 

where π(n) is the number of prime numbers less than n. The difference between 
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π(n) and the fraction on the right side of the above expression approaches zero as 
n tends to infinity [3]. 
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It is also known that primes less than a number n, need to be undividable by 
integers up to n  to be prime numbers [4]. 

The procedure presented in this paper is designed to be deterministic and less 
complex than some other methods. This modified procedure has the potential to 
reduce computational time compared to other sieving techniques [5] [6]. In com-
puter algorithms, it generally takes less time to find out whether a number is an 
integer multiple of a set of smaller numbers by iteratively omitting multiples than 
to eliminate the integer multiples of each individual prime separately, from begin-
ning to end. To make the procedure more efficient, the procedure is performed in 
two stages; in the first stage, all the primes up to n  (where n is the maximum 
number) are found, and in the second stage, the numbers greater than n  are 
iteratively compared with subgroups of primes found in the first stage to find all 
prime numbers. These are done to reduce the computational intensity of the al-
gorithm. 

Procedure 
A flowchart of the procedure is shown in Figure 1(a) and Figure 1(b). 
As shown in Figure 1(a), the maximum number, n, is read at the beginning, the 

square root of n is found, and the integer part of √𝑛𝑛 is called K1. Then the algo-
rithm checks all odd integers less than K1 against several initial primes (e.g., 3, 5, 
and 7) and places those numbers that are not multiples of this initial set of primes 
in file 1. 

As shown in Figure 1(b), after the initial file 1 is formed, the procedure contin-
ues by checking each number in that file to see whether it is an integer multiple of 
any of the smaller numbers in the file. If it is, the number is discarded, and if not, 
it is kept in the file. Then the numbers in file 1 are counted, and the initial set of 
primes (e.g., 2, 3, 5, 7) is added to the file.  

At this point, file #1 contains all primes that are less than n  (K1). Then the 
numbers in file #1, starting from number 3, are subdivided into groups of several 
primes (e.g., groups of 3 numbers each). The next part of the procedure begins by 
checking every odd integer greater than K1 and up to n, versus each group of 
numbers in file #1. If they are found to be an integer multiple of any number in 
the group, they are discarded. This procedure is iterative, with numbers checked 
against each set in file #1, and the remaining group keeps getting smaller as mul-
tiples are found and discarded. The final remaining file is called file #2 and is 
added to file 1 to form the final file of prime numbers less than n. The numbers in 
the file are counted and then printed. 

An example print-out of primes generated by this procedure, less than 1000, is 
shown in Figure 2. This relatively small sample is presented to show that the re-
sults produced by the proposed method are accurate and error-free. 
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Figure 1. Flowchart of the procedure. 
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Figure 2. An example set of prime numbers 
produced by the flowchart algorithm. 

 

The procedure presented here describes a modified sieving method that does 
not include complex mathematical functions. It is designed to be error-free, and 
the built-in modifications are intended to reduce computational intensity, espe-
cially as the maximum number increases. Table 1 compares the computational 
times of this method, referred to as “Flowchart Algorithm”, and the widely used 
sieve of Eratosthenes for n = 103, 105, and 106. As seen in this table, the time effi-
ciency of this method, compared with the sieve of Eratosthenes, increases as n 
increases. 

 
Table 1. Benchmark results—comparison of the execution times of the Flowchart Algo-
rithm with the Algorithm of Eratosthenes for different maximum numbers.  

Maximum 
Number 

Prime 
Count 

Exec. Time of Flowchart  
Algorithm (ms) 

Exec. Time of Eratosthenes  
Algorithm (ms) 

1000 168 0.058 0.067 

100,000 9592 6.539 7.552 

1,000,000 78,498 75.485 78.826 

3. Conclusion 

Prime numbers have many applications in mathematics and other fields of science 
and technology. Efficient production of prime numbers has been the focus of re-
search by many mathematicians and computer scientists. The procedure pre-
sented in this paper is a modified sieving method designed to generate primes 
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without error, and its iterative nature is intended to reduce computational time. 
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