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Abstract: After defining, triple prime numbers will be presented: Bélcsfoldi-Karolyi prime numbers from 23 to
7737733, Bolcsfoldi- Rosta prime numbers from 23 to 5533553, Bolcsfoldi-Zakar prime numbers from 227 to
22257222577, Birk&s-Bolcsfoldi prime numbers from 337 to 33575737373 . How many triple prime numbers
are there in the interval (10°*, 10°) (where p is a prime number)? On the one hand, it has been counted by
computers. On the other hand, the function (1) gives the approximate number of triple prime numbers in the
interval (107*,10°). Near-proof reasoning has emerged from the conformity of Mills’ prime numbers with triple
prime numbers. The sets of triple prime numbers are probably infinite.
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I. INTRODUCTION

The sets of special prime numbers within the set of prime numbers are well-known. For instance, the
Erdés-primes (the sum of the digits is prime) [8], Fibonacci-primes (Fo=0, F;=1, F,=F,1+F,>), Gauss-primes
(in the form 4n+3), Leyland-primes (in the form x’+y*, where 1<x<y), Pell-primes (P¢=0, P1=1, P,=2P.1+P,.,),
Al digits are 17 prime numbers (11, 1111111111111111111, T1111111111111111111111, ...), Bolesfoldi-
Birkés-Ferenczi primes (all digits are prime and the number of digits is prime), etc. Question: Which further sets
of special prime numbers are there within the set of prime numbers? We have found 4 further sets of special
prime numbers within the set of prime numbers. It are the sets of triple prime numbers.

2. Bolcsfoldi-Karolyi prime numbers [3], [9], [10], [11], [12].

Definition: a positive integer number is a Bélcsfoldi-Karolyi prime number, if

al the positive integer number is prime, b/ all digits are (2 or 3 or 7),

¢/ the number of digits is prime, d/ the sum of digits is prime.

The set of prime numbers meeting the conditions a/ and c/ is well-known: it is the set of prime-long prime
numbers [3], [9]. Positive integer numbers meeting all the four conditions (a/, b/, c/, d/) at the same time are
Bolcsfoldi-Karolyi prime numbers (Fig.1, Fig.2).

Bolcsfoldi-Karolyi prime number p has the following sum form;

k(p) k(p)
p=Y¢i(p).10/ where ej(p) € {2, 3, 7} and k(p)+1 is prime and eq(p) € {3, 7} and )’ ¢;(p) is prime.
j=0 j=o0

The Bolcsfoldi-Karolyi prime numbers are as follows (the last digit can only be 3 or 7):

{{23}, {223, 227, 337, 373, 733, 773}, {23327, 32233, 32237, 32323,
32327, 33223, 33377, 33773, 37223, 37337, 77377, 77773}, {2222333
2223233, 2227727, 2232323, 2233223, 2233337, 2233373, 2237773,
2272727, 2273333, 2277733, 2323337, 2323733, 2323777, 2327737
2332333, 2332373, 2333237, 2333323, 2337233, 2372737, 2373277,
2373323, 2377273, 2723333, 2723737, 2727733, 2733233, 2737723,
2772227, 2773237, 2773273, 2777233, 3223223, 3223333, 3223373,
3232373, 3232777, 3233323, 3233327, 3237233, 3272377, 3273233,
3273323, 3277327, 3322337, 3332233, 3333773, 3337777, 3372233,
3372727, 3377377, 3723233, 3723277, 3727723, 3732727, 3773377,
3773773, 3777223, 3777377, 7223737, 7223773, 7232377, 7232737
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7233277, 7233727, 71237723, 7272227, 71272337, 7272373, 7273237,
7273723, 7327237, 7337227, 7337333, 7337777, 71373227, 7377373,
7722373, 7727233, 7727323, 7732327, 7733377, 7737337, 7737733, etc.

2
C(p) is the factual frequency of Bolcsfoldi-Karolyi prime numbers in the interval (10°*, 10°).
C@2=1 , C(3=6 , C(B=12 , C(M=8 , C(11)=4244 , C(13)=27600 , etc.

S(p) function gives the number of Bélcsfoldi-Kérolyi prime numbers in the interval (10°*,10°). We think that

S(p)=0,9730x2,35"* where p is prime.

The factual number of Bélcsfaldi-Karalyi primes and the number of Bélcsféldi-Karolyi primes calculated according to
function {1} are asfollows:

Mumber of digits The factual number of The number of
Balcsfaldi-Karalyi primes Balcsfaldi-Karalyi primes
i inthe interval (1071 10P) Cip) accordingte function S{pj=0,9730x2 35FL  Cipi/sip)
2 1 2,29 044
3 5] 5,37 112
5 12 29,67 0,40
7 e 163,88 052
11 4244 48497,94 0,85
13 27600 27601,15 1,00

/ Frime-long primes

Primes a "T:L|prme(Eiﬁlcsf-’5di-KéroI-,u'Erd.gs
~—

primes f primes d
\Primes consisting of prime-digits

1)
Fig.2
Prime numbers 3
Primes consisting of prime digits 3]
Prime-long primes C
Erdds-primes d
Full primes e

Balcsfaldidaralyi primes f

3. Bolcsfoldi-Rosta prime numbers [3], [9], [10], [11], [12].

Definition: a positive integer number is a Bélcsfoldi-Rosta prime number, if
a/ the positive integer number is prime, b/ all digits are (2 or 3 or 5),

¢/ the number of digits is prime, d/ the sum of digits is prime.
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The set of prime numbers meeting the conditions a/ and ¢/ is well-known: it is the set of prime-long prime
numbers [3], [9]. Positive integer numbers meeting all the four conditions (a/, b/, ¢/, d/) at the same time are
Bolcsfoldi-Rosta prime numbers (Fig.1).

Bolcsfoldi-Rosta prime number p has the following sum form:

k(p) k(p)
p=x¢j(p).10’ where ej(p) € {2, 3, 5} and k(p)+1 is prime and eq(p) € {3} and ) ej(p) is prime.
j=0 j=o

The Bélcsfoldi-Rosta prime numbers are as follows (the last digit can only be 3):

{{23}, {223, 353}, {25253, 25523, 32233, 32323, 33223, 33353, 33533,
35353, 35533, 52253, 53353, 55333}, {2222333, 2222533, 2223233,
2223253, 2225233, 2225323, 2232323, 2232523, 2233223, 2235353,
2252233, 2253353, 2255333, 2322253, 2332333, 2333323, 2335253,
2335523, 2352223, 2352353, 2352533, 2355233, 2523223, 2523533,
2532223, 2535233, 2553233, 3222253, 3223223, 3223333, 3232553,
3233323, 3252533, 3253253, 3255233, 3325253, 3332233, 3353333,
3355553, 3532253, 3532523, 3552233, 3553223, 3553553, 3555353,
5222323, 5225333, 5232223, 5233523, 5235233, 5235323, 5252333,
5322353, 5322533, 5325323, 5353223, 5353553, 5533223, 5533553} }, etc.

B(p) is the factual frequency of Bolcsfoldi-Rosta prime numbers in the interval (107, 10P).
B(2)=1 , B(3)=2, B(5)=12, B(7)=59, B(11)=2302, B(13)=20780, etc.
S(p) function gives the number of Bélcsfoldi-Rosta prime numbers in the interval (10°*,107). We think that

S(p)=0,9475x2,3"*, where p is prime Q@

The factual number of Bélcsféldi-Rosta primes andthe number of Balcsféldi-Rosta primes calculated accordingto
functioniljare asfollows:

Mumber of digits The factual number of The number of
Bélcsfaldi-Rosta primes Bélcsfaldi-Rosta primes
P inthe interval (LOFL 10P Bip) accordingto function S(p)=0,9475x2, 3L B(p)/S(p)
2 1 2,18 046
3 2 5.01 0,40
5 12 2346 051
7 59 140,26 042
11 2302 3025 16 0,59
13 20780 2076411 1,00
Fig.1

Prime-long primes

" ‘___-l'- .
Primes 3 Full prime

T~

\Pri mes consisting of prime-digits
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4. Bolcsfoldi-Zakar prime numbers [3], [9], [10], [11], [12].

Definition: a positive integer number is a Bolcsfoldi-Zakar prime number, if

al the positive integer number is prime, b/ all digits are (2 or 5 or 7),

¢/ the number of digits is prime, d/ the sum of digits is prime.

The set of prime numbers meeting the conditions a/ and c/ is well-known: it is the set of prime-long prime
numbers [3], [9]. Positive integer numbers meeting all the four conditions (a/, b/, ¢/, d/) at the same time are
Bolcsfoldi-Zakar prime numbers (Fig.1).

Bolcsfoldi-Zakar prime number p has the following sum form:

k(p) k(p)
p=Y¢i(p).10/ where &j(p) € {2, 5, 7} and k(p)+1 is prime and eo(p) € { 7} and } e;(p) is prime.
j=0 j=o

The Bolcsfoldi-Zakar prime numbers are as follows (the last digit can only be 7):

. {227,557, 577, 7157}, {27527, 52727, 57557, 75227, 75557, 75577,

77557}, {2227727, 2272727, 2525557, 2572777, 2727577, 2772227
2775277, 2777527, 5227777, 5255527, 5555777, 5557757, 5575777,
5577577, 5727277, 5755577, 5775557, 5777227, 5777557, 7272227,
7527727, 7575577, 1577777} }

{{22222272727, 22222557277, 22222575257, 22222575527, 22222577257
22222577527, 22222727557, 22222755727, 22222775257, 22222777277,
22225225577, 22225257727, 22225275277, 22225525727, 22225575227,
22225725257, 22227222727, 22227225557, 22227225577, 22227227777,
22227277727, 22227522557, 22227525527, 22227557777, 22227722227,
22227725257, 22227772727, 22252225577, 22252225757, 22252227577,
22252557227, 22252722757, 22252725727, 22252755227, 22255222757,
22255252277, 22255275557, 22255527227, 22255527557, 22255555277,
22255575527, 22255722527, 22255752227, 22255755527, 22257222577, etc.

5

D(p) is the factual frequency of Bolcsfoldi-Zakar prime numbers in the interval (10°%, 10P).
, D@=0 , D@=4 , D(»)=7, D([=23 , D(11)=2032 , D(13)=15527, etc.
S(p) function gives the number of Bélcsfoldi-Zakar prime numbers in the interval (10"*,107). We think that

S(p)=1,2079x2.2°* where p is prime 1)

The factual number of Bélcsféldi-Zakar primes and the number of Bélcsfoldi-Zakar primes calculated according to
function{L}are as follows:

Numberofdigits ~ Thefactual number of The number of
Bolcsfaldi-Zakar primes Bolesfaldi-Zakar primes
P inthe interval (107*,10%) D{p) according to function §(p)=1,2079%2,2"  D{p)/S(p)
2 0 2,60 0
3 4 5,85 0,68
5 7 23,30 0,25
7 3 136,95 0,17
11 2032 3208,17 0,63
13 15527 15527.56 L,00

International organization of Scientific Research 44|Page



Triple prime numbers

Primes a

4

Prime-dong primes

L
Full prime(
“\“

\Primes consisting of prime-digits

Bolcsfoldi-Zakar
primes f

5. Birkas-Bolcsfoldi prime numbers [3], [9], [10], [11], [12].
Definition: a positive integer number is a Birkas-Bdélcsfoldi prime number, if
al the positive integer number is prime, b/ all digits are uneven prime (3 or 5 or 7), ¢/ the number of digits is

prime,

d/ the sum of digits is prime.

The set of prime numbers meeting the conditions a/ and ¢/ is well-known: it is the set of prime-long

prime numbers [3], [9]. Positive integer numbers meeting all the four conditions (a/, b/, c/, d/) at the same time
are Birkas-Bolcsfoldi prime numbers (Fig.1).

Birkas-Bolcsfoldi prime number p has the following sum form:

Kp)
p=Yei(p) 10
=0

2.1

6

k(p)

j=o

The Birkas-Balcsféldi prime numbers are as follows (the last digit can only be 3 or 7):
337, 353, 373, 557, 577, 733, 757, 773,

33353, 33377, 33533, 33773, 35353, 35533, 35537, 35573, 35753, 37337, 53353

57557, 57737, 57773, 73553, 73757, 75353, 75377, 75533, 75557, 75577, 7577377377,

3333773,3335537, 3335573,
3355777,3357337, 3357353

T{p)isthe factual frequency of Birkas-Bilesfaldi prime numbersinthe interval {1072,

3335737, 3335753, 3337777

33575357537, 33575373353

, 33575537537, 33575555333,
, 33575577533, 33575577757

, 33575733353,

, 3353333, 3353773, 3355337,
, 3357577, 3373553, 3373753,

. 3535733, 3537337, 3537733

3375577, 3377377, 3377557,
3553553, 3553777, 3555353

33575555357, 33575555777

T(3)=8, T{5)=31, T(7)=171, T(11)=7453, T{13)=63660, etc.

S{p)function givesthe number of Birkas-Bélesfoldi prime numbersinthe interval {L0P,107). We thinkthat

, 53777, 55333, 55337, 55373, 5573
3,

77557, 77573, 77773,

3355357, 3355553, 3355733,
3533357, 3533377, 3533557

, 3557377,
, 33575373737, 33575375333,

where ej(p) € {3, 5, 7} and k(p)+1 is prime and eq(p) € {3, 7} and )’ ¢;(p) is prime.

3,

33575375777, 33575377373,

, 33575557553, 33575557777,
33575733377,

33575737337, 33575737373,

10F}.

International organization of Scientific Research

45|Page



Triple prime numbers

S(p)=1,263x2,3", where pis prime. 1)

The factual number of Birkas-Bolesfaldi primes andthe number of Birkas-Balcsfaldi primes calculated according to
function (1) are as follows:

Mumber of digits The factual number of The number of
Birkas-Bolcsfoldi primes Birlas-Bolcsfoldi primes
p intheinterval (L0PY,10°) T{p)} accordingto function $(p)=1,263x2,3P Tip)/s(p)
3 8 15,37 0,52
5 31 81,29 0,33
7 171 430,03 0,40
11 7453 12033,99 0,62
13 63660 63659,79 1,00
Fig.1

Prime-dong primes

Primes a

3. Number of the elements of the set for example of Bolcsfoldi-Karolyi  prime numbers
[3].[9],[10],[11],[12].
Let’s take the set of Mills’ prime numbers!

Definition: The number m=[M ad 3" is a prime number, where
M=1,306377883863080690468614492602 is the Mills’ constant, and n=1,2,3,... is an arbitrary positive integer
number. It is already known that the number of the elements of the set of Mills’ prime numbers is infinite. The
Mills’ prime numbers are the following: m=2, 11, 1361, 2521008887,...

The connection n—m is the following:1—2, 2—11, 3—1361, 4—2521008887,... The Mills’ prime
number m=[M ad 3"] corresponds with the interval (10™%10™) and vice versa. For instance:2—(10, 107),
11—(10",10"), 1361—(10"%,10%*%), etc. and vice versa. The number of the elements of the set of Mills’ prime
numbers is infinite. As a consequence, the number of the intervals (10™*, 10™) that contain at least one Mills’
prime number is infinite. The number of Bélcsfoldi-Kéarolyi  primes in the interval (10™%,10™) is
S(m)=0,9730x2,35™. The number of Bélcsfoldi-Karolyi prime numbers is probably infinite:  lim C(p)=c is
probably, where p is prime.

p—)OO

1. CONCLUSION
Countless different sets of special prime numbers have been known. We have found the following set of special
prime numbers within the set of prime numbers. There may be further sets of special prime numbers that we do
not know yet. Finding them will be task of researchers of the future.
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