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Abstract 

 
In this paper, we have developed a set S named as Aman’s 

set that is union of collection of sets generated by arithmetic 

sequence. Then we have used this set to generate two 

separate complete lists of prime numbers and composite odd 

numbers. Also we have run this set to find the finite list of the 

prime numbers and composite numbers in python successfully.      
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1 Introduction 
 
Prime numbers are widely used in information technology and cryptography but 

it is an ultimate problem to generate a complete list of prime numbers. Around 

300 BC, Euclid demonstrated that there are infinitely primes [1]. It is believed that 

there is no known simple formula to separate prime numbers from odd 

composite numbers. At the end of 19th century, it was proved that the probability 

of randomly chosen number being prime is inversely proportional to its number 

of digits that is to its logarithm [2]. Many theorems and conjectures have been 

given about prime numbers but none of them is simple and easy to generate a 

complete list of prime numbers or composite odd numbers. A positive n is a 

prime number if and only if (n-1)! + 1 is divisible by n  [3], M = 2n – 1 may be a 

prime number [4], Many primes can be written as (2n + 1) / 3  [5], there may be 

many prime numbers which can be expressed as 22𝑛
+ 1 , there is a 

transcendental number ξ > 1 for which the number [ξn!] , n = 2, 3, … are all 

primes. Sieve of Eratosthenes technique is used to make a list of prime numbers 

but it becomes very complicated for the finding of huge prime numbers. Many 

questions regarding prime numbers as Goldbach’s conjecture, Twin prime 
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conjecture and Legendre’s conjecture are still unsolved. In the following we give 

the definition of a set called Aman’s, that will be used to derive the main results. 

 

Definition: A set S is said to be Aman’s if 𝑆 = ⋃ {𝐴𝑛
∞
𝑛=1 }  and  𝐴𝑛 = {2𝑘2 +

(2𝑘 + 1)𝑛}𝑘=1
∞   where 𝑛, 𝑘 ∈ ℕ    

  
 

2 Main Results 
 
The results are presented in terms of following remarks followed by their proofs. 
  
Remark 1. Each element of  set S is composite odd generator for 2𝑟 − 1  where 

𝑟 ∈ 𝑆 
  

Proof: When 𝑟 = 2 + 3𝑛  then 2𝑟 − 1 = 2(2 + 3𝑛) − 1 = 3(1 + 2𝑛)  this is 

composite odd number    for all ∈ ℕ . It gives 𝑂1 = {9, 15, 21, 27, … } => Set of 

composite odd numbers divisible by 3 having 1st term is 32 
When 𝑟 = 8 + 5𝑛 then 2𝑟 − 1 = 2(8 + 5𝑛) − 1 = 5(3 + 2𝑛) this is composite odd 

number for all   𝑛 ∈ ℕ . It gives 𝑂2 = {25, 35, 45, 55, … }  => Set of composite 

odd numbers divisible by 5 having 1st term is 52 
When 𝑟 = 18 + 7𝑛  then 2𝑟 − 1 = 2(18 + 7𝑛) − 1 = 7(5 + 2𝑛)  this is composite 
odd number for all ∈ ℕ . It gives 𝑂3 = {49, 63, 77, 91, … }  => Set of composite 

odd numbers divisible by 7 having 1st term is 72 
When 𝑟 = 32 + 9𝑛  then 2𝑟 − 1 = 2(32 + 9𝑛) − 1 = 9(7 + 2𝑛)  this is composite 

odd number for all ∈ ℕ . It gives 𝑂4 = {81, 99, 117, 135, … }  => Set of composite 

odd numbers divisible by 9 having 1st term is 92 

When 𝑟 = 2𝑘2 + (2𝑘 + 1)𝑛  then 2𝑟 − 1 = 2(2𝑘2 + (2𝑘 + 1)𝑛) − 1 = (2𝑘 +
1)(2𝑘 − 1 + 2𝑛) this is composite odd number divisible by (2𝑘 + 1) having 1st 

term is(2𝑘 + 1)2 for all  𝑛 ∈ ℕ 
. 

It gives 𝑂𝑐 = {{(2𝑘 + 1)2}, {(2𝑘 + 1)(2𝑘 + 3}, {(2𝑘 + 1)(2𝑘 + 5)},   … }  => Set of 
composite Odd numbers divisible by (2𝑘 + 1) for all 𝑘 ∈ ℕ 

From the above proof we can conclude that a set 𝑂𝑐  is said to be set of all 
composite numbers generated by Aman’s set if 
 𝑂𝑐 = ⋃ {𝐵𝑛

∞
𝑛=1 }  and  𝐵𝑛 = {(2𝑘 + 1)(2𝑘 + 2𝑛 − 1)}𝑘=1

∞   where 𝑛, 𝑘 ∈ ℕ 

 
Remark 2. Each element of set ℕ\𝑆 − {1} is prime generator for 2𝑟 − 1  where 

𝑟 ∈ ℕ\𝑆 − {1} 
 
Proof: As each prime number greater than 2 is odd number but every odd is not 
prime because set of odd number greater than 1 is union of set of prime 
numbers greater than 2 and set of composite numbers. From the given set 
ℕ\𝑆 − {1} it is clear that it does not contain Aman’s set S the generator of set of 

all composite odd numbers and also 2𝑟 − 1 ≠ 1 because 𝑟 ≠ 1 . Hence for 
𝑟 ∈ ℕ\𝑆 − {1}  the odd number 2𝑟 − 1 is always prime number. 
From the above proof we can conclude that the set of all prime number is as 
following 

𝑃 = {2𝑟 − 1: 𝑟 ∈ ℕ\𝑆 − {1}} ∪ {2} 
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Theorem 1.  A finite set 𝑆𝑜 whose largest element is less or equal to⌊ 
ℵ0

2
⌋ is said 

to be finite Aman’s set if 𝑆𝑜 = ⋃ {𝐴𝑛
𝜆
𝑛=1 }  such that  𝐴𝑛 = {2𝑘2 + (2𝑘 + 1)𝑛}𝑘=1

𝜌
  

for 𝑛, 𝑘 ∈ ℕ where 𝜆 = ⌊
ℵ0−4

6
⌋  and 𝜌 = ⌊

−1+√ℵ0−1

2
⌋  where ℵ0 = |ℕ| 

 
E.g. For ℵ0 = 100000   set 𝑆𝑜  whose largest element is less or equal to 

⌊ 
100000

2
⌋ = 50000      𝑆𝑜 = ⋃ {𝐴𝑛

16666
𝑛=1 } such that 𝐴𝑛 = {2𝑘2 + (2𝑘 + 1)𝑛}𝑘=1

157  where 

𝜆 = ⌊
100000−4

6
⌋ = 16666 and 𝜌 = ⌊

−1+√100000−1

2
⌋ = 157. 

 
   
Theorem 2. The set of all prime numbers in first consecutive ℵ0   natural 
numbers can be listed as 

𝑃 = {2𝑟 − 1: 𝑟 ∈ ℕ\𝑆0 − {1}} ∪ {2} Where |ℕ| = ⌊
ℵ0

2
⌋  or  

𝑃 = {{2𝑟 − 1}𝑟=1
𝑢 } − ⋃{𝐵𝑛

𝑣

𝑛=1

}} ∪ {2} 

where 𝑢 = ⌊
ℵ0

2
⌋  𝑎𝑛𝑑  𝑣 =  ⌊

ℵ0−3

6
⌋  and  𝐵𝑛 = {(2𝑘 + 1)(2𝑘 + 2𝑛 − 1)}𝑘=1

𝑤  

and  𝑤 = ⌊
−1+√ℵ0

2
⌋. 

 
Theorem 3. For the set of Mersenne prime numbers 𝑃 = {{2𝑟 − 1}𝑟=1

𝑢 } −

⋃ {𝐵𝑛
𝑣
𝑛=1 }} , where 𝑢 = ⌊

𝐿𝑜𝑔(ℵ0+1)

𝐿𝑜𝑔2
⌋  𝑎𝑛𝑑  𝑣 =  ⌊

ℵ0−3

6
⌋  and 𝐵𝑛 = {(2𝑘 + 1)(2𝑘 +

2𝑛 − 1)}𝑘=1
𝑤    and 𝑤 = ⌊

−1+√ℵ0

2
⌋. 

 
Theorem 4. For the Set of Fermat Primes  𝑃 = {{22𝑟

− 1}𝑟=1
𝑢 } − ⋃ {𝐵𝑛

𝑣
𝑛=1 }} ∪ {2}   

where 𝑢 = ⌊
[𝐿𝑜𝑔(

𝐿𝑜𝑔(ℵ0−1)

𝐿𝑜𝑔2
)]

𝐿𝑜𝑔2
⌋  𝑎𝑛𝑑  𝑣 =  ⌊

ℵ0−3

6
⌋  and 𝐵𝑛 = {(2𝑘 + 1)(2𝑘 + 2𝑛 −

1)}𝑘=1
𝑤    where 𝑤 = ⌊

−1+√ℵ0

2
⌋. 

 
The proofs of Theorems 1-4 can be observed by the following algorithm. 
 

3. Algorithm 
  
Following are two simple python algorithms to find complete list of prime number 
by using the results 
 
Step 1. 
 

N = set(i for i in range(1, ⌊
ℵ0

2
⌋ + 1 )) 

j = 𝜌 

n = 𝜆 
M = set((((2 * k + 1) * i) + (2 * (k ** 2))) for i in range

(1, n + 1) for k in range(1, j + 1)) 

 

S = set(i for i in M if i <= ⌊
ℵ0

2
⌋ ) 
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A = N - S 

B = A.copy() 

B.remove(1) 

print(sorted(B)) 

C = set(2 * b - 1 for b in B) 

print(sorted(C)) 

 

P = C.copy() 

P.add(2) 

print(P) 

print(f'Length of the set={len(P)}') 

 

Step 2. 
 

J = ⌊
ℵ0

2
⌋ 

K = ⌊
−1+√ℵ0

2
⌋ 

N = ⌊
ℵ0−3

6
⌋ 

A = {2 * j - 1 for j in range(2, J + 1)} 

B = {4 * k * k + 4 * k * n + 2 * n - 1 for n in range(1, N 

+ 1) for k in range(1, K + 1)} 

P = A - B 

P.add(2) 

print(P) 

print(f'Length of the set={len(P)}') 

 

Following is the python algorithm for the finding of complete list of composite 
odd numbers number by using the results 
 

N = set(i for i in range(1, ⌊
ℵ0

2
⌋ + 1 )) 

j = 𝜌 

n = 𝜆 

M = set((((2 * k + 1) * i) + (2 * (k ** 2))) for i in range

(1, n + 1) for k in range(1, j + 1)) 

 

S = set(i for i in M if i <= ⌊
ℵ0

2
⌋ ) 

 

 

print(sorted(S)) 

C = set(2 * b - 1 for b in S) 

print(sorted(C)) 

 

O = C.copy() 

print(O) 

print(f'Length of the set={len(O)}') 

 

 
 
 



5 

 

4. Use of Aman’s Set to find the Mersenne prime numbers   
 
In this section we use the above algorithm to find the Mersenne primes. 
 
 

J = ⌊
𝐿𝑜𝑔(ℵ0+1)

𝐿𝑜𝑔2
⌋ 

K = ⌊
−1+√ℵ0

2
⌋ 

N = ⌊
ℵ0−3

6
⌋ 

A = {2**j - 1 for j in range(2, J + 1)} 

B = {4 * k * k + 4 * k * n + 2 * n - 1 for n in range(1, N 

+ 1) for k in range(1, K + 1)} 

P = A - B 

print(P) 

print(f'Length of the set={len(P)}') 

 
 

5. Use of Aman’s Set to find the Fermat prime numbers 

 
In this section we use the algorithm given in Section 3 to find the Fermat primes. 
 
 

J = ⌊
[𝐿𝑜𝑔(

𝐿𝑜𝑔(ℵ0−1)

𝐿𝑜𝑔2
)]

𝐿𝑜𝑔2
⌋ 

K = ⌊
−1+√ℵ0

2
⌋ 

N = ⌊
ℵ0−3

6
⌋ 

A = {2**2**j - 1 for j in range(0, J + 1)} 

B = {4 * k * k + 4 * k * n + 2 * n - 1 for n in range(1, N 

+ 1) for k in range(1, K + 1)} 

P = A - B 

print(P) 

print(f'Length of the set={len(P)}') 

 

 

6. Conclusion 
 
In this paper, we give a sequence to generate all the prime numbers. We give an 
algorithm in python to run the sequence that generates all the prime numbers. 
Further, we use this sequence to obtain the Meresenne and Fermat’s primer 
numbers. 
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