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Abstract

If a circular arrangement of numbers from 1 to k exists such that the sum of each adjacent pair is a
prime number, this arrangement is defined as a Prime Circle with n = k. This study primarily investigates the
existence of Prime Circles using various methods. Since no general formula for Prime Circles has been
presented in this study or the literature, | employed approaches involving twin primes, pseudo-twin primes
(prime pairs with differences greater than two), and general primes (prime sets with non-fixed differences) to
construct Prime Circles for specific values. Additionally, I utilized programming to verify the number and

proportion of integers that can form Prime Circles within a finite range.

One of the key contributions of this research is the development of a new method for constructing
Prime Circles using pseudo-twin primes. By extending the twin prime method to pseudo-twin primes, I
overcame the challenge posed by larger prime pair differences, which traditionally make it harder to establish
numerical relationships. Furthermore, | combined a pair of twin primes with a pair of primes differing by
four to successfully construct a Prime Circle.

Additionally, this research introduces a method for constructing Prime Circles using prime sets with
non-fixed differences, thus moving beyond the constraints of the twin prime conjecture and generalizing the

problem.
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Filz, A.: Problem 1046. J. Recreat. Math. 14, 64 (1982)

MIT Mathematics PRIMES Math Problem Set (2020)

https://math.mit.edu/research/highschool/primes/materials/2020/entpro20sol.pdf

Wolfram MathWorld Prime Circle

https://mathworld.wolfram.com/PrimeCircle.html

OEIS A072618
https://oeis.org/A072618

Chen, H. B., Fu, H. L., & Guo, J. Y. (2021). Hamiltonicity in Prime Sum Graphs. Graphs and
Combinatorics, 37(1), 209-219.

https://scholar.lib.ntnu.edu.tw/zh/publications/hamiltonicity-in-prime-sum-graphs-2

OEIS A072676
https://oeis.org/A072676

OEIS A051252
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BLEFE 2.1.1, 2.1.2 AU > S0l p— 1 B o FIERFEOYME - — Sk @Rk ¢/ B
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not exist HILEFVE BB 6k— 1, 6k+ 1 HEE case FIFEAE » SERLP. 7 EHE 2.1.2) -

1234 )
p—-1=0=> =1,2,7,4,5,6,3,8(11)
8765

345
p—1=2 > =1,4,7,6,5,8,3,2 (13)
876

1256
p-l=4=> =1,2,3,8,5,6,7.4 (11)
4387

1237 ,
p-1=6= =1,4,3,2,5,8,7,6 (13)
6

12345 ,

p—1=0= =1,2,9,4,7,6,5,8,3,10 ( 13)
109876
13456

p—l1=2= =1,10,3,8,5,6,7,4,9,2 (11)
210987
12567

¢=10=] p-1=4= =1,10,5,6,9.2,3,8,7.4 (11)

4310098
12378

p—l=6= =1,10,7,4,3,8,9,2,5,6 (11)
6541009
123409 ,

p-l=8= =1,10,9,2,7,4,5,6,3,8 (11)
8765 10




1 2 3 4 5 6
p-1= 0= =1,2,11,6,7,10,3,4,9,8,5,12 (17)
121110 9 8 7
1 3 45 6 7 )
p-l= 2= =1,12,3,10,5,8,7,6,9,4,11,2 ( 13, not exist)
2121110 9 8
1 25 6 7 8 )
p—l= 4= =1,6,11,8,9,10,7,12,5,2,3,4 (19)
4 3121110 9
g=12=>
) 1 23 7 89 )
p—1= 6= =14,32,512,7,10,9,8,11,6 (17)
6 5 41211 10
1 23 4 910 )
p-1= 8= =1,2,7,10,11,6,3,4.5,12,9,8 (17, nor exist)
§ 7 6 51211
1 2 3 4 11
p-1=10= =1,12,11,2,9.4,7.6,5.8,3,10 ( 13)
100 9 8 7 612
1 2 3 4 5 6 7
p—1= 0= - =17,2,13,4,11,6,9,8,7,10,5,12,3,14 (17)
1413121110 9 8
1 3456 78
p-1= 2> =1,4,13,6,11,8,9,10,7,12,5,14,3,2 (19)
21413121110 9
1 25 6 7 89
p—l= 4= =17,2,3,14,5,12,7,10,9,8,11,6,13.,4 ( 17)
4 31413 12 1110
) 1 23 7 8 910 )
g=14 =3 p— 1= 6> =1,2,5,12,9,8,13,4,3,14,7,10,11,6 ( 17)
6 5 41413 12 11
I 2 3 4 91011
p-1= 8= =1,2,7,10,13,4,5,12,11,6,3,14,9,8 (17)
8 7 6 5141312
1 2 3 4 51112
p-1=10= =1,2,9,8,3,14,11,6,5,12,13,4,7,10 ( 17)
10 9 8 7 61413
1 2 3 4 5 613
p-1=12 = =1,2,11,6,5,10,3,14,13,4,9,8,5,12 (17)
121110 9 8 714
123 45 6 78 )
p-1= 0= =1,2,15.4,13.6,11,8.9,10,7,12,5,14,3, 16 ( 19)
16 15 14 13 12 11 10 9
1 3 45 6 7 89 N
p—l= 2= =1,16,3,14,5,12,7,10,9,8,11,6,13,4,15,2 (17)
216 15 14 13 12 11 10
1 25 6 7 8 910
p—1= 4= =1,2,3,16,5,14,7,12,9,10,11,8,13,6,15.4 ( 19)
4 316 1514 13 12 11
12 3 7 8 9101l
p-l= 6= =1,16,7,10,13,4,3,14,9,8,15,2,5,12,11,6 (17)
6 5 41615 14 13 12
e=10 =
1 2 3 4 91011 12
p—1= 8= =1,2,7,12,13,06,3,16,9,10,15,4,5,14,11,8 ( 19)
8 6 5161514 13
1 2 3 4 5111213
p—1=10 = =1,16,11,6,5.12,15,2,9,8,3,14,13,4,7, 10 ( 17)
10 9 8 7 61615 14
1 2 3 45 61314
p-l=12=> =1,2,11,8,5,14,15.4,9,10,3,16,13,6.7.12 ( 19)
121110 9 8 71615
1 23 45 6 715
p-1l=14= =1,106,15,2,13,4,11,6,9,8,7,10,5,12,3, 14 ( 17)
1413121110 9 816




1 234567809 )
p—l= 0= =1,4,15.8.11,12,7,16,3,2,17,6,13,10,9, 14,5, 18 (23)
18 17 16 15 14 13 12 11 10
1 3 45678 910
p—l= 2= =1,18,3,16,5,14,7,12,9,10,11,8,13,6,15,4,17.2 ( 19, not exist)
218 17 16 15 14 13 12 11
1256 7 8 91011
p-l= 4= =1.18,5,14,9.10,13,6,17.2,3,16,7.12,11,8,15,4 ( 19)
4 318 17 16 15 14 13 12
1237 8 9101112
p-l= 6= =1,4.3,2.5.18,7,16.9.14,11,12,13.10.15.8,17,6 (23)
6 5 41817 16 15 14 13
1 23 4 910111213
¢=18 =] p—l= 8= =1.18,9,10,17,2,7,12,15,4,5,14,13,6,3,16, 11,8 (19, not exisr)
‘ 8 7 6 518171615 14
1 2 3 4 511121314
p-1=10= =1,18,11,8,3,16,13,6,5,14,15,4,7,12,17,2,9,10 ( 19)
0 9 8 7 618171615
1 2345 6131415 . ‘
p-l=12= =1,4,9,14,17,6,7,16,15,8,5,18.13,10,3,2, 11,12 (23)
121110 9 8 71817 16
23456 71516 ) i
p—l=14= =1.18,15,4,11,8,7,12,3,16,17.2,13,6,9, 10,5, 14 (19, not exist)
13121110 9 8 18 17
123 456 7 817
—l=16= =1,18,17,2,15,4,13,6,11,8,9,10,7,12,5,14,3,16 ( 19)
61514 13 121110 9 18

123 45 6 7 8 910
p—1l= 0= =1,2,19.4,17,6,15,8,13,10,11,12.9.14.7,16,5,18,3,20 (23)
20 19 18 17 16 15 14 13 12 11

p—l= 2= =17,4,19.10,13,16,7,6,17,12,11,18.5,8,15,14,9,20, 3,2 (29)
220 19 18 17 16 15 14 13 12

1 2567 8 9101112

p-l= 4= =1,2,3,20,5,18,7,16,9,14,11,12,13,10,15,8,17,6,19,4 (23)
432019 18 17 16 15 14 13
123 £ 91011 12 13

p-l= 6= =1,12,15,8,19,4,3,20,7.16.11,2,5,18.9. 14, 13,10, 17,6 (23)
6 5 420191817 16 15 14

p-l= 8= . s =1,2.7.16,13,10,19,4,5,18.11,12,17.6,3,20,9, 14,15.8 (23)

2=20 =
1 23 4 51112131415

p-1=10= =1,12,19.4,7,16,15,8,3,20,11,2,9,14,17.6,5,18.13,10 (23)
10 9 8 7 62019 18 17 16

1 2 3 4 5 613141516
p=l=12= . =17,2,11,18,15,14,19.10,3,8.5,6.7,4.9,20.13.16.17,12 (29)

12 3 4 5 6 7151617
p—l=14= =1,12,3,20,15,8,7,16,19.4,11,2,13,10,5,18.17.6.9.14 (23)
1413 12 11 10 9 820 19 I8

p-1=16 = =17,2,15.8,9,14,3,20,17.6.11.12.5,18.19,4,13,10,7,16 (23)

16 1

p—1=18= =1,12,7,16,3,20,19,4,15.8,11,2,17.6.13,10.9,14.5,18 (23)
18 17 16 15 14 13 12 11 10 20
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Ba# (Cr+)
1. BIrEEEY] (Rt ess) (& 7)

> isprime(2*n + 20,
> primes;

p=2;p*p <= 2*n+20; ++p) {

isprime[p]

for ( i=p*p; 1<=2%n+20; i += p) {
isprime[i] = 5

p = 2; p <= 2*n+20; ++p
isprime[p]
primes.push_back(p);

7~ EITEBES

2. A 2720 HYEEEE ([E8)

ctor<int>twin_twelve; ecto >twin_two;
i <n+l;i++)d i=1;i<2*n+2;i++){
isprime[i]==1 and isprime[i+12]==1 1f (isprime[i]==1 and isprime[i+2]==1
twin_twelve.push back(i); twin_two.push_back(i);

>twin fourteen; >twin_four;

i i++){ ( i=1;i<2*n+4;i++){
isprime[i]==1 and isprime[i+14]==1 if (isprime[i]==1 and isprime[it+4]==
twin_fourteen.push _back(i); twin_four.push_back(i);

>twin_sixteen; 0 >twin_six;

i { i=1;i<n+1;i++){
isprime[i]==1 and isprime[i+16]==1 if (isprime[i]==1 and isprime[i+6]==
twin sixteen.push back(i); twin_six.push_back(i);

>twin_eighteen; 0 >twin_eight;
1=1;i<n+1;i++ ( 1=1;i<n+1;i++){
isprime[i]==1 and isprime[i+18]== it (isprime[i]==1 and isprime[i+8]==
twin_eighteen.push_back(i); twin_eight.push_back(i);

>twin_twenty; 0 >twin_ten;

i <n+13i4++) or ( i=1;i<n+1;i++){
isprime[i]==1 and isprime[i+20]==1 if (isprime[i]==1 and isprime[i+18]==1
twin_twenty.push_back(i); twin_ten.push_back(i);

8 ~ FHAHZ 220 HVE



3. R EEERVE (

i=0;i<twin_two.size
twin two[i]-1<=n+1
fit[twin_two[1]-1] =

i=0;i<twin_two.size();i++){
a = isprime[2*twin_two[1]+1];

a and twin two[i]<=n

fit[twin_two[i]+1] = 2

i=@;i<twin two.size();i++){
j=i+1;j<twin two.size();j++
a = twin_two[i];
b = twin_two[]];
(b>2*a and b-a<=n+1){
fit[b-a] = g

(b>2*a-4 and b-a<=n+1){
fit[b-a+2] = H

(b>2*a-8 and b-a<=n+1){
ftit[b-a+4] = 8

(b>2*a-12 and b-a<=n+1){
fit[b-a+6] = 8

(b>2*a-16 and b-a<=n+1){
fit[b-a+8] = g

(b>2*a-2@ and b-a<=n+1){
fit[b-a+10] = B

for ( i=0;i<twin two.size();i++){
for j=i+1;j<twin four.size();j++
a = twin two[i];
b = twin_four[]j];
if (b>2*a-4 and b%4==1 and b-a+2<=n+1){
fit[b-a+2] = 8
¥

i=1;primes[il<n;i++){
q=primes[i];
j=1;primes[]]<q;j++
p=primes[j];
if (isprime[p+q-1]==1 and gcd((p-1)/2,(q-1)/2)==1){
fit[g-1] = g
H

i=0;i<twin four.size();i++){
twin four[i]-1<=n+1
fit[twin four[i]-1] =

i=0;i<twin_six.size();i++){
twin_six[1]-1<=n+1
fit[twin_six[1]-1] =

i=0;i<twin eight.size();i++){
twin eight[i]-1<=n+1
fit[twin_eight[i]-1] =

i=@;i<twin_ten.size();i++){
twin_ten[i]-1<=n+1
fit[twin_ten[i]-1] =

i=@;i<twin_twelve.size();i++){
twin_twelve[i]-1<=n+1
fit[twin_twelve[i]-1] =

i=@;i<twin_fourteen.size
twin_fourteen[i]-1<=n+1
fit[twin_fourteen[i]-1] =

i=@;i<twin_sixteen.size();i++){
twin_sixteen[i]-1<=n+1
fit[twin_sixteen[i]-1] =

i=@;i<twin_eighteen.size
twin_eighteen[i]-1<=n+1
fit[twin_eighteen[i]-1] =

i=0;i<twin_twenty.size();i++){
twin_twenty[i]-1<=n+1
fit[twin_twenty[i]-1] =

i=1;primes[i]<n;i++){
g=primes[i];
J=1;primes[j]<q; j++
p=primes[j];
for ( 1=1;primes[1]<q-p and primes[1]<p;1++){
k=primes[1];
if(isprime[p+q-k]==1 and gcd(p-k,q-k)==2){
fit[q-k] = 2

9 EH (0.1,02+1.1,2.1,2.2,3.1,3.2)




fg AP S e EAY n (8% (1 10)

for ( i=3;i<ftit.size();i++){
if (fit[i] ==
amount++;

cout<<amount<<endl;

10 ~ TS EEAY n (EE
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