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Abstract: Prime numbers are infinite therefore it is very difficult to find the primes because they have 
no sequence in general. Although several mathematicians had worked in this field and given different 
names of primes like Fermat primes Twins primes, Mersenne primes, Fibonacci primes and many more. 
Here in this paper we have designed the java program for finding the Fibonacci primes within the given 
norms and find the distribution of Fibonacci primes. 
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1. Introduction: G.H. Hardy & E. M. Wright [1] defined that a number p is said to be prime if 
(i) p > 1, 
(ii) p has no positive divisors except 1 and p. 
Otherwise it is called a composite number. 1 is neither prime nor a composite number.  
 
A Fibonacci prime, as you should easily guess, is a Fibonacci number that is prime.  
In other words if a prime number is a fibonacci number then it is called fibonacci prime and vice versa. 
 
Recall that the Fibonacci numbers can be defined as follows:  

u0 = 0, u1=1, u2 = 1 and un+1 = un + un-1 (n > 2) 
 
It is not known whether there are infinitely many Fibonacci primes. As of November 2009, the largest 
known Fibonacci prime is u81839, with 17103 digits. It was proved prime by David Broadhurst and Bouk de 
Water in 2001 

[2, 3]
. 

 
The largest known probable Fibonacci prime is u1968721. It has 411439 digits and was found by Henri 
Lifchitz in 2009 

[4]
. 

 
In their research paper Shubham Agarwal & Anand Singh Uniyal

[5]
 defined the multiprimes distribution 

within the given norms and their application in cryptographic key system. Here in this paper we have 
designed the java program for finding the Fibonacci primes within the particular domain and found the 
distribution of Fibonacci primes. 

 
2. Types of Fibonacci Primes: 

· Even fibonacci prime i.e u3= 2. 

· Fibonacci prime of the form 4k+1. It can be expressed as sum of two squares. 

· Fibonacci prime of the form 4k+3. It can be written as difference of squares of two fibonacci 
numbers. 

 
3. Null Zone: The range or the interval in which there doesn’t exist any prime number is called the null 
zone and is denoted by N0. In other words, if the set of primes lies in the particular interval is empty 
then the interval is known as the null zone. 
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4. Pythagorean-Fibonacci Number and Prime: A Fibonacci number that can be written as the sum of 
squares of two different numbers is called Pythagorean-Fibonacci number and a Fibonacci prime that 
can be written as the sum of squares of two different primes is called Pythagorean-Fibonacci prime. 
Example: The Fibonacci numbers 5, 13, 34 are called Pythagorean-Fibonacci numbers because they can 
be written as the sum of squares of two different numbers. 
i.e., 
5 = 2

2
+1

2
 

13 = 2
2
+3

2 

34 = 3
2
+5

2
 

Here the Fibonacci number 13 is a prime, which can be written as the sum of squares of two different 
primes therefore 13 is a Pythagorean-Fibonacci prime.  
 
5. New Definitions of Fibonacci Numbers 

Related Fibonacci Number (Rn): A number is called related Fibonacci number if it can be expressed as 
sum or differences of two Fibonacci numbers. 
Rn = un+1 ± un – 1 

 
First Kind Related Fibonacci Number(λ): 
λn = un+1 + un-1         where u0 = 0 , n ≥ 1 
λ1 = u2 + u0 = 1 
    λ2 = u3 + u1 = 3 
    λ3 = u4 + u2 = 4 
    λ4 = u5 + u3 = 7 
    λ5 = u6 + u4 = 11 
    λ6 = u7 + u8 = 18 
  λ = {1, 3, 4, 7, 11, 18, 29,…} 
Second Kind Related Fibonacci Number (µ): It is exactly the sequence of actual fibonacci numbers. 
   µn = un+1 – un-1         where u0 = 0 , n ≥ 1 

   µ1 = u2 – u0 =1 
   µ2 = u2 – u0 =1 
   µ3 = u4 – u2 =2 
   µ4 = u5 – u3 =3 
   µ5 = u6 – u4 =5 
   µ6 = u7 – u5 =8 
µ = {1, 1, 2, 3, 5, 8, 13, 21,…} 
 
6. Program for Finding The Fibonacci Primes Within The Interval: 
importjava.util.Scanner; 
 
importjava.math.BigInteger; 
public class fibonacci2 
{ 
public static void main(String args[]) 
    { 
 Scanner in=new Scanner(System.in); 
 long i; 
 int z; 
 boolean res1,res2; 
 System.out.println("Enter starting value...."); 
 String a=in.next(); 
 BigInteger start=new BigInteger(a); 
 System.out.println("Enter ending value...."); 
 String b=in.next(); 
 BigInteger end=new BigInteger(b); 
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 longfibo[]=new long[1000]; 
 fibo[0]=0; 
 fibo[1]=1; 
 int c=2; 
  

for(c=2;c<=998;c++) 
 { 
 fibo[c]=fibo[c-1]+fibo[c-2]; 
  } 
 BigInteger one=new BigInteger(a); 
 BigInteger o=new BigInteger("1"); 
 
while(true) 
{ 
   i=one.longValue(); 
  res1=isPrime(i); 
 res2=isFibo(i,fibo); 
  if(res1==true && res2==true) 
  { 
  System.out.print("  "+i); 
  } 
if(one.compareTo(end)==0) 
break; 
one=one.add(o); 
} 
} 
 
public static booleanisFibo(long n,longfibo[]) 
    {    
 int i; 
 for(i=0;i<fibo.length;i++) 
 { 
 if(n==fibo[i]) 
 return true; 
 } 
 return false; 
    }  
public static booleanisPrime(long n) 
    { 
 long i; 
 boolean flag=true; 
 if(n==1) 
 return false; 
 for(i=2;i<=n/2;i++) 
   { 
 if(n%i==0) 
       { 
 flag=false; 
  break; 
       } 
   } 
return flag; 
    } 
} 
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7. Distribution of Primes within the Interval [1-500]: 
 

Table 7.1: Distribution of Prime Numbers 

 

 

 

 

 

 

 

[1-500] 

2 3 5 7 11 13 

17 19 23 29 31 37 

41 43 47 53 59 61 

67 71 73 79 83 89 

97 101 103 109 113 127 

131 137 139 149 151 157 

163 167 173 179 181 191 

193 197 199 211 223 227 

229 233 239 241 251 257 

263 269 271 277 281 283 

293 307 311 313 317 331 

337 347 349 353 359 367 

373 379 383 389 397 401 

409 419 421 431 433 439 

443 449 457 461 463 467 

479 487 491 499   

 
 
8. Distribution of Fibonacci Numbers and Fibonacci Primes within the Interval 
 

Table 8.1 - Distribution of Fibonacci Numbers 
 

[1-

1000] 

[1001-

10000] 

[10001-

100000] 

[100001-

1000000] 

[1000001-

10000000] 

[10000001-

100000000] 

[100000001-

1000000000] 

[1000000001-

10000000000] 

1 1597 10946 121393 1346269 14930352 102334155 1134903170 

2 2584 17711 196418 2178309 24157817 165580141 1836311903 

3 4181 28657 317811 3524578 39088169 267914296 2971215073 

5 6765 46368 514229 5702887 63245986 433494437 4807526976 

8 - 75025 832040 9227465 - 701408733 7778742049 

13 - - - - - - - 

21 - - - - - - - 

34 - - - - - - - 

55 - - - - - - - 

89 - - - - - - - 

 
Table 8.2 - Distribution of Fibonacci primes 

 
[1-

1000] 

[1001-

10000] 

[10001-

100000] 

[100001-

1000000] 

[1000001-

10000000] 

[10000001-

100000000] 

[100000001-

1000000000] 

[1000000001-

10000000000] 

2 1597 28657 514229 - - 433494437 2971215073 

3 - - - - - - - 

5 - - - - - - - 

13 - - - - - - - 

89 - - - - - - - 

233 - - - - - - - 

 
 
  
  



UGC Approved Journal - Journal No 43832 

 

 
Journal Published by IMRF Journals | April 2018 Edition                                                        |    60 
 

The First 60 Fibonacci Numbers 

u1 1 
 

u31 1346269 

u2 1 
 

u32 2178309 

u3 2 
 

u33 3524578 

u4 3 
 

u34 5702887 

u5 5 
 

u35 9227465 

u6 8 
 

u36 14930352 

u7 13 
 

u37 24157817 

u8 21 
 

u38 39088169 

u9 34 
 

u39 63245986 

u10 55 
 

u40 102334155 

u11 89 
 

u41 165580141 

u12 144 
 

u42 267914296 

u13 233 
 

u43 433494437 

u14 377 
 

u44 701408733 

u15 610 
 

u45 1134903170 

u16 987 
 

u46 1836311903 

u17 1597 
 

u47 2971215073 

u18 2584 
 

u48 4807526976 

u19 4181 
 

u49 7778742049 

u20 6765 
 

u50 12586269025 

u21 10946 
 

u51 20365011074 

u22 17711 
 

u52 32951280099 

u23 28657 
 

u53 53316291173 

u24 46368 
 

u54 86267571272 

u25 75025 
 

u55 139583862445 

u26 121393 
 

u56 225851433717 

u27 196418 
 

u57 365435296162 

u28 317811 
 

u58 591286729879 

u29 514229 
 

u59 956722026041 

u30 832040 
 

u60 1548008755920 

 
From the table, we conclude that 
Number of Fibonacci primes within the interval [1-500] = 6 
Number of Fibonacci primes within the interval [501-1000] = 0  
Number of Fibonacci primes within the interval [1001-5000] = 1 

Number of Fibonacci primes within the interval [5001-10000] = 0 
Number of Fibonacci primes within the interval [10001-50000] = 1 
Number of Fibonacci primes within the interval [50001-100000] = 0 
Number of Fibonacci primes within the interval [100001-500000] = 0 
Number of Fibonacci primes within the interval [500001-1000000] = 1 
Number of Fibonacci primes within the interval [1000001-5000000] = 0 
Number of Fibonacci primes within the interval [5000001-10000000] = 0 
Number of Fibonacci primes within the interval [10000001-50000000] = 0 
Number of Fibonacci primes within the interval [50000001-100000000] = 0 
Number of Fibonacci primes within the interval [100000001-500000000] = 1 
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Number of Fibonacci primes within the interval [500000001-1000000000] = 0 
Number of Fibonacci primes within the interval [1000000001-5000000000] = 1 
 
The graphical representation of the distribution of Fibonacci primes within the intervals is shown in 
graph 6.1. 
 

 
Graph 8.1: Graphical Representation of Distribution of Fibonacci Primes 

 
Theorem: Fibonacci number (un) , n ≥ 2 can be expressed as the sum or difference of squares of  two 
fibonacci number. 
 
un = (uλ)

2 ± (uµ)2          where n, λ, µ are index of fibonacci number. 
 
Case I: If u = {1,1,2,3,5,8,13,21,34,55,…} 
λ = {1,3,4,7,11,18,29,…} 
µ = {1,1,2,3,5,8,13,…} 
and u2n = (un+1)

2 – (un-1)
2 

Then prove that reoccurrence relation between Fibonacci number and related Fibonacci number 
u2n =  λn un                          if n is even 
where,          λn = un+1 + un-1 
 µn = un+1- un-1 

Proof: Since we know that,    λn = un+1 + un-1 
                                                µn = un+1- un-1 

u2n = (un+1)
2
 – (un-1)

2
 

for n = 1, u2 = λ1µ1 
                 1 = 1.1 = 1    so it is true for n= 1 
For n = 2, u4 = λ2µ2 
                  3 = 3.1= 3    so it is true for n = 2 
Therefore, we have u2n = (un+1)

2 – (un-1)
2 

      = (un+1 + un-1) ( un+1- un-1)  [using identity a2 – b2 = (a+b)(a-b)] 
      =    λn µn               hence proved 
 
Case II: If n is odd number then prove that u2n+1 = ½[(un+2)

2 + (un-1)
2] by using strong principle of 

mathematical induction. 
Proof: For n = 1, u3 = [(u1)

2
 + (u2)

2
] = ½ [(u3)

2
 + (u0)

2
] = 2 

            For n = 2, u5 = [(u2)
2
 + (u3)

2
] = ½ [(u4)

2
 + (u1)

2
] = 5 
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For n = 3, u7 = [(u4)
2
 + (u3)

2
] = ½ [(u5)

2
 + (u2)

2
] = 13 

For n = k, u2k+1 = (uk+1)
2
 + (uk)

 2
 

Now by using strong principle of mathematical induction, we have to prove that it is true  
For n = k+ 1 
u2k+3 = (uk+2)

2
 + (uk+1)

2
 

Since, we have (u2k+2) + (u2k+1) = (uk+2)
2
 – (uk)

2
 + (uk+1)

2
 + (uk)

2
 

= (uk+2)
2
 + (uk+1)

2
 

Therefore, u2k+3 = (uk+2)
2
 + (uk+1)

2
                hence proved 

Therefore, u2n+1 = ½ [(un+2)
2
 + (un-1)

2
].  

 
9. Conclusion: Here we have discussed the distribution of Fibonacci primes and find the null zone. We 
have also proved that Fibonacci number (un), n≥2 can be expressed as the sum or difference of squares 
of two Fibonacci numbers. 
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