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Abstract: 

        The idea behind this paper is to create a method for finding Prime 

Numbers, as all Prime numbers are odd numbers (except for number 2) so finding 

a formula to generate all odd composite numbers was important. This paper 

introduced the method for finding Prime & Composite number between any two 

numbers, by first finding all odd composite number between any two numbers 

using formula & given recursive relation then obviously all remaining odd 

numbers are prime. 

 

Introduction: 

In about 200BC the Greek Eratosthenes devised an algorithm for 

calculating Primes called the Sieve of Eratosthenes. By the time Euclid's 

Elements appeared in about 300BC, several important results about Primes had 

been proved. In Book IX of the Elements, Euclid proves that there are infinitely 

many Prime numbers. With time it was being worked on, but no complete 

solution was found so far. 

In this paper, a formula and recursive relation is given to find all odd composite 

numbers b/w any two number and remaining odd number are Prime numbers. 
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Methodology 

 

Step1 

       By creating formula & recursive relation for finding all odd composite 

numbers between any two numbers. 

 

Step2 

        When all odd composite numbers will be found between any two numbers 

then obviously the remaining odd numbers are prime. 

 

Explanation: 

 

1) Take two numbers A & Z in between we have to find all odd composite 

numbers. 

2) Next take the square root of Z. 

3) then take all Prime numbers between 3 and the integral value of the square root 

of Z & denoted these values as a set Pi. 

& 

3≤Pi≤square root Z 

Pi =p1, p2, p3....pn   ,i=0,1,2,3………………….n 

So, 

 Pi ≤ square root Z 

As not every time Z have perfect square root. It can be a number with integral 

and fractional part as we just have to take it’s integral part so it may be 

composite or prime 



That's why we can say  

 Pi=square root Z………(iii) 

e.g. Z=1708 

Square root Z= 41.327 

Square root Z = 41 which is prime.  

 

 

4) Putting these values of Pi one by one in this formula 

Ci= (int.X) Pi 

Where  X= A/Pi 

Implies that  int. X=integral part of A/Pi 

For this, a time we have to change our range    A & Z, so in this regard, we will 

take our Z whose square root value ≤ A/2  

So, 

A≥2 square root Z 

A is the 1st value and Pi is the Particular Prime. 

Note that X will be different for each Pi 

The first composite number for a particular Pi is calculated by the formula 

described  above   

Ci= (int.X) Pi 

If the first composite number found by the above formula is odd then for 

calculating all other odd composite direct use the recursion relation. 

Ci+1=Ci+2Pi 

But, if the first composite number is even then using the recursion relation. 

First use this  

     Ci+1=Ci+Pi 

By this, we find an odd composite no. Then all other odd composite numbers can 

be found by recursion relation described above   



   Ci+1=Ci+2Pi 

5) When we find all odd composite b/w any two numbers will be found then all 

remaining odd numbers are prime. 

Theoretical Proof: 

 Problem: 

Let A & Z be two numbers in between we must prove that all numbers 

computed by using this formula are the composite number.  
Ci =(int.X) pi 

Where X=A/Pi 

Where i=1,2, 3....n  

Where A is the 1st no. And Pi are prime numbers, 

( int.X  mean  integral part of X) 

& 

3≤Pi≤square root Z 

Pi =p1, p2, p3....pn 

So, 

 Pi ≤ square root Z 

&  

A ≥ 2square root Z 

Also, prove that 

Ci+1 =Ci+Pi  

& 

Ci+1 = Ci +2Pi 

Both are the composite number. 

Also, prove that when Ci is even then 

 Ci+1=Ci + Pi 

is an odd composite number 



 If Ci is odd then 

 Ci+1=Ci + 2Pi 

Is an odd composite number. 

Proof: 

Given is that 
 Ci= (int. X) Pi.......................(i) 

Where X=A/Pi............................(ii) 

Pi =P1, P2, P3..............Pn    

As Pi is a prime number of ranges  

 3≤Pi≤square root Z 

As not every time Z has a perfect square root. It can be a number with integral 

and fractional parts as we just must take its integral part so it may be 

composite or prime. 

As   

Pi≤square root Z 

That's why we can say 

 Pi=squareroot Z………(iii) 

e.g. Z=1708 

Square root Z= 41.327 

Squareroot Z = 41 which is prime.  

&   

 A≥2 square root Z..............(iv) 

We must prove that every number computed by the formula in eq (i) must be a 

composite number. 

As we know the product of any two numbers greater than or equal to 2 is 

always a composite number. So, we use this concept to prove it. 

Ci =(int.X) Pi……. (i)  



As Pi is a prime number of range   3≤Pi≤square root Z, which is greater than 2 

So, we just must prove that, int. X≥2 

So, for this 

As given in eq. (ii)  

X=A/Pi 

Which implies A=XPi....................(v)  

Now by putting the value of A using eq. (v) and value of square root Z using eq. 

(iii) in eq. (iv)    

A≥2 square roots Z……… eq. (iv)  

We get  

XPi≥2Pi 

X≥2   

implies that  

Int. X≥2 

So, Ci is a composite number 

Now, as Ci is a composite number. It may be even composite or odd composite. 

Case 1: 

1) If it is even composite.  
If we find the first composite even, then for finding our 1st odd composite 

number, we use the relation 

  Ci+1=Ci + Pi.........................(vi) 

And after getting our first odd composite, then all other odd composite 

numbers can be calculated by this relation 

  Ci+1=Ci+2Pi...................(vii) 

Now we must prove that 

 Ci+1=Ci+Pi 

&   



Ci+1 =Ci +2Pi 

Both are composite 

So, 

I) Ci+1 = Ci + Pi 

As Ci=(int.X) Pi 

So Ci+1=(int.X)Pi + Pi 

Ci+1=Pi [int.X+1] 

As already prove that 

Int.X ≥2 

implies that  

(Int.X+1)>2 

And, Pi >2 

As the product of two number is greater than or equal to 2 is composite. So, 

Ci+1is a composite. 

Hence 

  Ci+1= Ci +Pi is composite. 

Now we will prove that it must be odd if Ci is even. 

[as in method we take prime numbers P≥3 so all are odd] 

& Ci is even. 

Then obviously  

Ci+1=Ci+Pi= even +odd  

Ci+1=odd 

Case 2 

if it is odd composite number 

Ci+1=Ci+2pi 

Ci+1=(int.X) Pi+2Pi 



Ci+1 =Pi[int.X+2] 

As int .X ≥2  

implies that  

(Int.X+2)>2 

& 

 as Pi >2 

So, Ci+1 is a composite number. 

Now we must prove that 

Ci+1=Ci + 2Pi is always odd composite if Ci is odd 

As Ci is odd (given) & 2Pi is always even, because multiple of 2 is always even 

so, 

Ci+1=Ci+2Pi 

Ci+1 =odd+ even 

Ci+1 =odd 

This complete the proof 

Proof with Example: 

1) Take two numbers A & Z in b/w we have to  find all odd composite no. 

 A=100, Z=200 

2) Next, we have to take the square root of Z. 

     As Z=200, square root of Z =14.142 

  But just take its integral part as the square root of Z=14. 

3) Now take all prime numbers between 3 and the integral part of the square root 

of Z. And denotes these values as a set Pi so, Pi=3,5,7,11,13 

4) Put these values of Pi one by one in this formula 

        Ci=(int.X)Pi 

And then we use recursive relation (vi) and (vii) according to requirement. 

As Pi=3,5,7,11,13 



 

For i=0, P0=3 

As A=100, P0=3 

So int. X=int.(A/P0) =int (100/3) =33 

Using eq.(i) 

          Ci=(int.X)Pi 

           C0= (33)3 

            C0=99 

As 1st composite is odd so direct, we can use the recursive relation (vii) for 

computing all other odd composite numbers. 

As Ci+1=Ci+2Pi 

i=0,1,2,3, 4…......... 

C1=C0+2P0 

C1=99+2(3) 

C1=105 

C2=C1+2P0 

C2=105+2(3) 

C2=111 

…............... 

….............. 

….............. 

….............. 

….............. 

….............. 

C17 =201 

So, we get   

99,105,111,117,123,129,135,141,147,153,159,165,171,177,183,189,195,201 



Our range should between A & Z 

 

For i=1, P1=5 

As A=100, P1=5 

So int. X=int.(A/P1) =int (100/5) =20 

Using eq.(i) 

          Ci=(int.X)Pi 

           C0= (20)5 

            C0=100 

  As 1st composite is even so first, we use the recursive relation (vi) for finding a 

first odd composite number. 

As Ci+1=Ci+Pi 

i=0,1,2,3, 4…......... 

C1=C0+P1 

C1=100+5 

C1=105 

As we have found our first odd composite so now, we have to use recursive 

relation (vii)  for  computing all other odd composite numbers 

As Ci+1=Ci+2Pi 

i=0,1,2,3, 4…......... 

C2=C1+2P1 

C2=105+2(5) 

C2=115 

C3=C2+2P1 

C3 =115+2(5) 

C3 =125 

 

…............... 



….............. 

….............. 

….............. 

….............. 

….............. 

C11 =205 

So, we get   

105,115,125,135,145,155,165,175,185,195,205 

 

For i=2, P2=7 

 

As A=100, P2=7 

So int X=int.(A/P) =int (100/7) =14 

Using eq.(i) 

          Ci=(int.X)Pi 

           C0= (14)7 

            C0=98 

  As 1st composite is even so first, we use the recursive relation (vi) for finding 

the first odd composite number. 

As Ci+1=Ci+Pi 

i=0,1,2,3, 4…......... 

C1=C0+P2 

C1=98+7 

C1=105 

As we have found our first odd composite now, we have to use recursive relation 

(vii)  for  computing all other odd composite numbers 

As Ci+1=Ci+2Pi 

i=0,1,2,3, 4…......... 



C2=C1+2P2 

C2=105+2(7) 

C2=119 

C3=C2+2P2 

C3 =119+2(7) 

C3 =133 

 

…............... 

….............. 

….............. 

….............. 

….............. 

….............. 

C8=203 

So, we get   

98,105,119,133,147,161,175,189,203 

 

For i=3, P3=11 

 

As A=100, P3=11 

So int X=int.(A/P3) =int (100/11) =9 

Using eq.(i) 

          Ci=(int.X)Pi 

           C0= (9)11 

            C0=99 

  As 1st composite is odd so direct, we can use the recursive relation (vii) for 

computing all other odd composite numbers. 

As Ci+1=Ci+2Pi 



i=0,1,2,3, 4…......... 

C1=C0+2P3 

C1=99+2(11) 

C1=121 

C2=C1+2P3 

C2=121+2(11) 

C2=143 

…............... 

….............. 

….............. 

….............. 

….............. 

….............. 

C5 =209 

So, we get   

99,121,143,165,187,209 

 

For i=4, P4=13 

As A=100, P4=13 

So int X=int.(A/P4) =int (100/13) =8 

Using eq.(i) 

          Ci=(int.X)Pi 

           C0= (8)13 

            C0=104 

  As 1st composite is even so first, we use the recursive relation (vi) for finding 

the first odd composite number. 

As Ci+1=Ci+Pi 

i=0,1,2,3, 4…......... 



C1=C0+P4 

C1=104+13 

C1=117 

As we have found our first odd composite so now, we have to use recursive 

relation (vii)  for  computing all other odd composite numbers. 

As Ci+1=Ci+2Pi 

n=0,1,2,3, 4…......... 

C2=C1+2p4 

C2=117+2(13) 

C2=143 

C3=C2+2P4 

C3 =143+2(13) 

C3 =169 

…............... 

….............. 

….............. 

….............. 

….............. 

….............. 

….............. 

C6 =221 

So, we get   

104,117,143,169,195,221 

STEP 2 

Remaining odd numbers are obviously prime, which are 

101,103,107,109,113,127,131,137,139,149,151,157, 

163,167,173,179,181,191,193,197,199 

Conclusion: 



By comparison with other methods, it is concluded that in any other method 

we need a lot of calculations to find prime numbers. But in this method, we need 

a small no. of calculations. 

If Z is large Z=1000 

Then the square root of Z =32 

Under 32, there are 11 primes, so P is set of 11 members. Just 11 basic 

calculations will be needed and all other numbers can be calculated by recursive 

relation and if Z is too large about 1 lac  

Suppose Z=100000 

Then the square root of Z=316 

So, under 316, there will be about 100 primes so for finding composite and prime 

between 1 lac there just need 100 basic calculations and some other preliminary 

calculation by using recursive relation. We can develop an algorithm for 

computing these calculations. This will make it easy to find within minutes. 

Acknowledgments: 

The author acknowledges with thanks the support received through 

Academia Publishing Team. And especially thanks to my family  “Riazet Ali 

Khan, Bibi Nazir begum, Dr. Amir Amanat, Ghazala Jabeen” Who encourage me 

for developing a different idea and highly thankful to my professors for their 

support. "Asif Iqbal Ali, Dr. Adnan Khan, Dr. Muhammad Kalim, Dr. Stephen 

Sadiq, Dr. Mehmood Alam and Dr. Gulfam Shahzadi” 

References 

1) W. & F. Ellison, Prime Numbers, Hermann Paris 1985 

2) Hardy, G. H. and Wright, E. M. An Introduction to the Theory of Numbers, 

5th ed. Oxford, England: Clarendon Press, pp. 13 and 219, 1979. 

3) H. Riesel, Prime Numbers and Computer Methods for Factorization, 

Berkheiser Boston, Cambridge MA 1994. 

4) T. M. Apostol, Introduction to Analytic Number Theory, Springer-Verlag, 

1976, page 2. 

5) Dickson L. E., History of the Theory of Numbers. 

6) Euclides, Elementorum Libri XV (Lipsiae 1769, books 7,8,9) 

http://www.amazon.com/exec/obidos/ASIN/0198531710/ref=nosim/ericstreasuretro
http://www.amazon.com/exec/obidos/ASIN/0198531710/ref=nosim/ericstreasuretro

