New prime numbers types

Generalisation of the type (2n+/-k)*2n+/-1 to other bases b

The following forms are defined with the base b :

· Nmp(b,k,n) =  (bn -k)*bn +1

· Nmm(b,k,n) =  (bn -k)*bn -1

· Npp(b,k,n) =  (bn +k)*bn +1

· Npm(b,k,n) =  (bn +k)*bn –1

Typical study organization of the form Nxx(b,k,n)

The study is done in 2 steps.

1) Primality check : With PFGW and the input file ‘abc_base.txt’, being of the ABC2 type.

ABC2 ($a^$b-$c)*$a^$b+1

a:from 3 to 7

b:from 1 to 1000

c:from 1 to 20

This file tests all bases b between 3 and 7, all exponents n from 1 and 1000, and all k values from 1 and 20.

First, the command line « pfgw –l –f abc_base.txt » gives some small prime numbers and several PRP. Then the command line « pfgw -l -t pfgw.log » is used to confirm the primality of those PRP. This second step is of course mandatory to be sure of the primality, and we see that for certains bases like b=3, a lot of PRP are found to be composite (maybe because PFGW uses base 3 for its PRP test)

2) Results presentation : With ARIBAS and the file given in Appendix 1 (example for Nmp)

This program reads each line of the output file of PFGW containing all prime numbers, extracts n values for each couple (base,k) and store them in a table in memory. Then this table is read again and written in a way suitable to Excel importation.

Furthermore, in the loop, particular types like twins, Cunningham chains and Sophie Germain are looked upon. The search consists in a small factors sieving and a probalistic Rabin-Miller test. The remaining candidates are checked for effective primality one by one with PFGW.

Depending on the couple (base,k), small values of n may gives negative numbers that are tested with PFGW as if they were positive. Within the loop, a test checks those values and removes the corresponding n’s.

Results of study Nmp(b,k,n)

The check of the 100 000 numbers according the proposed file takes about 2 hours on a PIII 500 MHz with PFGW 1.1. Some cases are investigated further to obtain a first prime for them.

Some couples (base,k) don’t have any primes because they’re always divisible by one or several small factors. The odd bases with k even are always multiple of 2. The base 4 with k ( 2 (mod 3) is always divided by 3. The base 6 with k ( 2 (mod 5) is always divided by 5. The extension of such a behaviour has to be studied further.

The couple (4,4) has a rather high density of primes.

Some couples (base,k), like (4,6), (4,7) or (4,18), seem to have no prime numbers, though their factors may be not small

Results of study Nmp(b,k,n)

The same behaviour as in the previous study can be found again : some couple are always multiple of the same factor (with other rules), others like (4,2) are always composite with non repeating factors, and finally some couple like (4,20) have a high prime number density compared to others.

Results of study Nmm(b,k,n) and Npm(b,k,n)

The behaviour is similar to previous studies, except the fact that there’s no couple(base,k) always composite with non repeating factors. At least in the range tested, the couples gives either some prime numebrs, or are multiple of the same factor.

This difference between numbers ending with –1 and those ending with +1 is still unclear today.
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Study of generalized prime numbers Nmp(b,k,n)
Nmp(b,k,n) = (b^n-k)*b^n+1

base b
k
 n values
n max

3
1
1tc, 2t, 4, 6t, 12c, 18, 
1000

3
2
 Multiple of  2
1000

3
3
 5, 19, 29, 51c, 89, 165, 255, 279, 299, 
1000

3
4
 Multiple of  2
1000

3
5
2c, 8, 12, 26, 40, 60, 274, 504, 
1000

3
6
 Multiple of 2
1000

3
7
2tc, 3, 5t, 7, 13, 25, 577, 
1000

3
8
 Multiple of 2
1000

3
9
3, 9, 16, 19, 25, 91, 178, 182, 197, 290, 
1000

3
10
 Multiple of 2
1000

3
11
3t, 5, 7, 81, 91, 103, 233, 291t, 393, 
1000

3
12
 Multiple of 2
1000

3
13
3c, 12, 203, 276, 517, 
1000

3
14
 Multiple of 2
1000

3
15
4, 32, 70, 122, 
1000

3
16
 Multiple of 2
1000

3
17
3tc, 5t, 90, 150, 205, 262, 858, 
1000

3
18
 Multiple of 2
1000

3
19
4t, 11, 41, 566, 941, 
1000

3
20
 Multiple of 2
1000

Study of generalized prime numbers Nmp(b,k,n)
Nmp(b,k,n) = (b^n-k)*b^n+1

base b
k
 n values
n max

4
1
 1t, 2t, 16, 
1000

4
2
Multiple of 3 
1000

4
3
1ts, ?
5000

4
4
 2t, 4, 6, 7, 9, 16, 31tc, 33, 48, 60, 61c, 70t, 90, 101, 114, 370, 400, 405, 506, 571, 693, 748, 849, 
2000

4
5
Multiple of 3 
1000

4
6
?
5000

4
7
?
5000

4
8
Multiple of 3 
1000

4
9
2s, 23, 41, 133, 155, 
1000

4
10
2c, 3, 5, 6, 7c, 11, 15, 17, 36, 86, 132, 161, 215, 834, 
1000

4
11
Multiple of 3 
1000

4
12
3s, 7, 53, 57, 83, 115, 723, 
1000

4
13
 3282
5000

4
14
Multiple of 3 
1000

4
15
2, 3, 7, 11, 25, 119, 129, 339, 
1000

4
16
4, 5t, 14, 17, 31, 35, 80, 113, 173, 220, 223, 262, 569, 632, 992, 
1000

4
17
Multiple of 3 
1000

4
18
?
12500

4
19
6t, 15, 22, 103, 133, 170, 218, 314, 341, 
1000

4
20
Multiple of 3 
1000

Study of generalized prime numbers Nmp(b,k,n)
Nmp(b,k,n) = (b^n-k)*b^n+1

base b
k
 n values
n max

5
1
 2tc, 4t, 8, 18, 48, 64, 648, 
1000

5
2
Multiple of 2
1000

5
3
1s, ?
5000

5
4
Multiple of 2
1000

5
5
 5, 19c, 251, 785, 
1000

5
6
Multiple of 2
1000

5
7
 ?
5000

5
8
Multiple of 2
1000

5
9
2, 4, 5s, 7, 11, 21, 32, 43, 76, 135, 337, 
1000

5
10
Multiple of 2
1000

5
11
3t, 9, 11, 73, 89, 131, 585, 621, 
1000

5
12
Multiple of 2
1000

5
13
 3192
5000

5
14
Multiple of 2
1000

5
15
 2s, 3, 10, 30, 69, 94, 429, 
1000

5
16
Multiple of 2
1000

5
17
5tc, 7t, 9, 27t, 33, 191, 
1000

5
18
Multiple of 2
1000

5
19
 2t, 6, 8, 230, 
1000

5
20
Multiple of 2
1000

Study of generalized prime numbers Nmp(b,k,n)
Nmp(b,k,n) = (b^n-k)*b^n+1

base b
k
 n values
n max

6
1
1tc, 3t, 4tc, 24t, 32, 
1000

6
2
Multiple of 5
1000

6
3
1tc, 13, 41, 421, 483, 
1000

 6
4
1t, 2t, 4, 26, 478, 
1000

6
5
1tc, 2, 4, 12, 32, 72, 272, 
1000

6
6
 3, 7, 33, 483, 513, 765, 
1000

6
7
Multiple of 5
1000

6
8
2c, 4, 14, 36, 40, 54, 84, 104, 106, 110, 136, 
1000

6
9
1799
3000

6
10
2c, 3c, 4c, 8, 280, 
1000

6
11
3t, 25, 115, 597, 
1000

6
12
Multiple of 5
1000

6
13
2tc, 5, 7, 13, 42, 47, 68, 136, 236, 581, 712, 
1000

6
14
3, 9, 19, 43, 
1000

6
15
2, 4, 9, 22, 196, 
1000

6
16
3, 5, 667, 
1000

6
17
Multiple of 5
1000

6
18
11, 13, 97, 145, 311, 
1000

6
19
2, 20, 
1000

6
20
2c, 3c, 4, 8, 11, 76, 117, 157, 330, 350c, 484, 
1000

Study of generalized prime numbers Nmp(b,k,n)
Nmp(b,k,n) = (b^n-k)*b^n+1

base b
k
n values
n max

7
1
1t, 3c, 6, 8, 9, 48, 
1000

7
2
Multiple of 2
1000

7
3
1s, 37, 75, 133, 171, 647, 
1000

7
4
Multiple of 2
1000

7
5
Multiple of 3
1000

7
6
Multiple of 2
1000

7
7
 3, 17, 25, 279, 567, 
1000

7
8
Multiple of 2
1000

7
9
12, 122, 
1000

7
10
Multiple of 2
1000

7
11
Multiple of 3
1000

7
12
Multiple of 2
1000

7
13
8, 24, 56, 116, 217, 
1000

7
14
Multiple of 2
1000

7
15
 2, 10, 42, 66, 388, 534, 
1000

7
16
Multiple of 2
1000

7
17
Multiple of 3
1000

7
18
Multiple of 2
1000

7
19
2, 4, 10, 34, 242, 420, 458, 
1000

7
20
Multiple of 2
1000

Study of generalized prime numbers Npp(b,k,n)
Npp(b,k,n) = (b^n+k)*b^n+1

base
k
n values
n max

3
1
 1, 3, 
300

3
2
multiple of 2
300

3
3
 1c, 2, 3c, 5c, 13, 30, 43, 102, 182, 213, 297, 
300

3
4
multiple of 2
300

3
5
 2, 4c, 8, 38, 44, 56, 146, 
300

3
6
multiple of 2
300

3
7
 1c, 3, 4, 12, 16, 21, 23, 27, 40, 48, 51, 80, 261, 
300

3
8
multiple of 2
300

3
9
 1c, 2, 11, 14, 22, 24, 122, 
300

3
10
multiple of 2
300

3
11
 1, 2, 5, 7, 8, 25, 163, 274, 
300

3
12
multiple of 2
300

3
13
 2c, 9, 286, 
300

3
14
multiple of 2
300

3
15
90
300

3
16
multiple of 2
300

3
17
 1, 7c, 8, 15, 64, 265, 
300

3
18
multiple of 2
300

3
19
 1, 4, 5, 16, 41, 81, 106, 194, 
300

3
20
multiple of 2
300

Study of generalized prime numbers Npp(b,k,n)
Npp(b,k,n) = (b^n+k)*b^n+1

base
k
n values
n max

4
1
multiple of 3
300

4
2
?
10000

4
3
 1s, 3, 5, 35, 63, 
300

4
4
multiple of 3
300

4
5
 1c, 2c, 5c, 8, 10, 11c, 28, 34, 64, 205, 
300

4
6
 1s, 2, 3s, 4, 5, 6s, 14, 16, 18, 24, 28, 85, 
300

4
7
multiple of 3
300

4
8
 15, 249, 
300

4
9
 1s, 2, 3, 7, 11, 12, 34, 43, 
300

4
10
multiple of 3
300

4
11
 1, 2, 3c, 8, 11, 14, 17, 117, 226, 238, 277, 
300

4
12
 2, 34, 
300

4
13
multiple of 3
300

4
14
 1, 3, 5, 7, 11, 25, 79, 209, 281, 285, 
300

4
15
multiple of 7 or 11
300

4
16
multiple of 3
300

4
17
 16, 34, 264, 
300

4
18
 1s, 5s, 7, 205, 
300

4
19
multiple of 3
300

4
20
 1c, 2c, 4, 9, 11, 14, 18, 19, 34, 41, 62, 101, 178, 226, 284, 
300

Study of generalized prime numbers Npp(b,k,n)
Npp(b,k,n) = (b^n+k)*b^n+1

base
k
n values
n max

5
1
 1c, ?
10000

5
2
multiple of 2
300

5
3
 1s, 2, 3s, 6, 7, 15, 31, 223, 274, 
300

5
4
multiple of 2
300

5
5
 2, 8, 16, 20, 26, 
300

5
6
multiple of 2
300

5
7
 1, 5, 9, 51, 79, 83, 
300

5
8
multiple of 2
300

5
9
 1, 7, 
300

5
10
multiple of 2
300

5
11
74
300

5
12
multiple of 2
300

5
13
multiplr de 3, 5 or 13
300

5
14
multiple of 2
300

5
15
 1, 11, 15, 19, 31, 41, 
300

5
16
multiple of 2
300

5
17
 2, 16, 22, 
300

5
18
multiple of 2
300

5
19
 5, 173, 
300

5
20
multiple of 2
300

Study of generalized prime numbers Npp(b,k,n)
Npp(b,k,n) = (b^n+k)*b^n+1

base
k
n values
n max

6
1
1, ?
10000

6
2
?
10000

6
3
multiple of 5
300

6
4
 1, 3, 4, 69, 84, 
300

6
5
 1, 3, 189, 
300

6
6
 1, 4, 8, 13, 16, 25, 29, 31, 60, 144, 256, 
300

6
7
 1c, 2, 8, 20, 29, 34, 76, 138, 225, 
300

6
8
multiple of 5
300

6
9
 2, 26, 34, 86, 
300

6
10
 1c, 2c, 3, 10c, 17, 18, 74, 144, 180, 208, 
300

6
11
 1, 2, 3, 16, 18, 29, 66, 81, 130, 164, 254, 
300

6
12
 1, 5, 91, 283, 287, 
300

6
13
multiple of 5
300

6
14
 2, 3, 7, 10, 14, 15, 25, 70, 103, 
300

6
15
 1, 31, 34, 121, 223, 
300

6
16
 2, 4, 14, 16, 
300

6
17
 1c, 3, 8, 14c, 23c, 33, 37, 50, 203, 
300

6
18
multiple of 5
300

6
19
 1, 5, 13, 
300

6
20
 1c, 2, 7, 11c, 14, 25, 98, 292, 
300

Study of generalized prime numbers Npp(b,k,n)
Npp(b,k,n) = (b^n+k)*b^n+1

base
k
n values
n max

7
1
multiple of 3
300

7
2
multiple of 2
300

7
3
 1, 2s, 5, 6s, 15, 55, 
300

7
4
multiple of 3
300

7
5
 2, 10, 16c, 22c, 150, 218, 286, 
300

7
6
multiple of 2
300

7
7
multiple of 3
300

7
8
multiple of 2
300

7
9
 1s, 2, 3, 4, 6, 122, 
300

7
10
multiple of 3
300

7
11
 1, 27, 33, 183, 
300

7
12
multiple of 2
300

7
13
multiple of 3
300

7
14
multiple of 2
300

7
15
 2, 28, 
300

7
16
multiple of 3
300

7
17
 65, 185, 
300

7
18
multiple of 2
300

7
19
multiple of 3
300

7
20
multiple of 2
300

Study of generalized prime numbers Nmm(b,k,n)
Nmm(b,k,n) = (b^n-k)*b^n-1

base
k
n values
n max

3
1
 1ts, 2, 3, 6, 7, 20, 35, 36, 140, 
500

3
2
 1sc, multiples of 2 for the others
500

3
3
 2s, 3, 4, 14, 38, 43, 53, 203, 275, 293, 
500

3
4
multiple of 2
500

3
5
 3s, 257, 
500

3
6
multiple of 2
500

3
7
 2, 5, 11, 14, 20, 26, 41, 47, 395, 
500

3
8
multiple of 2
500

3
9
 369, 492, 
500

3
10
multiple of 2
500

3
11
 3s, 4, 11, 14, 18, 27, 88, 116, 194, 291, 336, 438, 
500

3
12
multiple of 2
500

3
13
 4, 5s, 8, 76, 443, 
500

3
14
multiple of 2
500

3
15
 25, 29, 173, 
500

3
16
multiple of 2
500

3
17
 3, 5, 9, 23, 68, 159, 229, 299s, 305, 
500

3
18
multiple of 2
500

3
19
 4, 6, 
500

3
20
multiple of 2
500

Study of generalized prime numbers Nmm(b,k,n)
Nmm(b,k,n) = (b^n-k)*b^n-1

base
k
n values
n max

4
1
 1s, 2s, 5, 9, 19, 25, 54, 104, 112, 120, 177, 317, 
500

4
2
 1c, 2, 3c, 5, 6, 9, 66, 162, 179, 393, 
500

4
3
 1tsc, multiple of 3 for he others
500

4
4
 2s, 5, 31, 41, 70, 242, 251, 
500

4
5
multiple of 5
500

4
6
multiple of 3
500

4
7
 4s, 208, 239, 
500

4
8
 2, 3, 4, 6, 10, 15, 27, 36, 42, 55, 63, 75, 188, 196, 
500

4
9
multiple of 3
500

4
10
multiple of 5
500

4
11
 2c, 3c, 7, 11, 14, 17, 18c, 38, 108, 279, 324, 
500

4
12
multiple of 3
500

4
13
 2, 4, 5s, 7s, 10, 13, 14, 46, 49, 172, 236, 
500

4
14
 2c, 5c, 10, 13, 23, 26, 28, 49, 
500

4
15
multiple of 5
500

4
16
 5, 92, 302, 321, 497, 
500

4
17
 7, 55, 279, 301, 
500

4
18
multiple of 3
500

4
19
 3, 6, 87, 102, 105, 129, 
500

4
20
multiple of 5
500

Study of generalized prime numbers Nmm(b,k,n)
Nmm(b,k,n) = (b^n-k)*b^n-1

base
k
n values
n max

5
1
 1c, 2, 4, 15, 16, 24, 57, 206, 284, 
500

5
2
multiple of 2
500

5
3
multiple of 3
500

5
4
multiple of 2
500

5
5
 2c, 39, 51, 68, 
500

5
6
multiple of 2
500

5
7
 2, 4, 487, 
500

5
8
multiple of 2
500

5
9
multiple of 3
500

5
10
multiple of 2
500

5
11
 2, 3s, 6c, 21s, 114, 204, 237, 314, 366, 
500

5
12
multiple of 2
500

5
13
 3c, 83, 91, 
500

5
14
multiple of 2
500

5
15
multiple of 3
500

5
16
multiple of 2
500

5
17
 2c, 3, 4, 5, 15, 27, 28, 138, 143, 145, 326, 
500

5
18
multiple of 2
500

5
19
 2, 3c, 14, 20, 49, 75, 134, 385, 487, 
500

5
20
multiple of 2
500

Study of generalized prime numbers Nmm(b,k,n)
Nmm(b,k,n) = (b^n-k)*b^n-1

base
k
n values
n max

6
1
 1s, 2, 3, 4, 24, 63, 81, 92, 165, 232, 236, 
500

6
2
 1s, 2s, 7, 20, 47, 255, 274, 279, 308, 
500

6
3
 1, 2, 5, 16, 21, 37, 355, 
500

6
4
 1s, 2, 5, 50, 109, 337, 457, 
500

6
5
 1ts, multiple of 5 for the others
500

6
6
 12, 17, 18, 20, 21s, 27, 68, 94, 165s, 
500

6
7
multiple of 7
500

6
8
 3, 31, 70, 76, 176, 214, 
500

6
9
 2, 3, 4s, 5, 25, 32, 158, 
500

6
10
multiple of 5
500

6
11
 3, 21, 48, 221, 
500

6
12
 2, 4, 15, 22, 30, 64, 96, 252, 332, 
500

6
13
 2, 8, 11, 15, 21, 
500

6
14
multiple of 7
500

6
15
multiple of 5
500

6
16
 2s, 24, 68, 93, 133, 186, 
500

6
17
 2s, 4, 7, 9, 19, 33, 38, 63, 89, 94, 157, 173, 494, 
500

6
18
 2, 3, 5, 14, 20, 32, 92, 
500

6
19
 7, 12, 22, 24, 29, 39, 114, 358, 
500

6
20
multiple of 5
500

Study of generalized prime numbers Nmm(b,k,n)
Nmm(b,k,n) = (b^n-k)*b^n-1

base
k
n values
n max

7
1
 1s, 2s, 12s, 14, 110, 
500

7
2
multiple of 2
500

7
3
multiple of 3
500

7
4
multiple of 2
500

7
5
 1, 3, 7, 11, 51, 
500

7
6
multiple of 2
500

7
7
 4, 5, 7, 41, 64, 109, 197, 249, 395, 
500

7
8
multiple of 2
500

7
9
multiple of 3
500

7
10
multiple of 2
500

7
11
 2, 66, 96, 133, 188, 
500

7
12
multiple of 2
500

7
13
 3s, 9, 11, 15, 29, 69, 76, 304, 334, 
500

7
14
multiple of 2
500

7
15
multiple of 3
500

7
16
multiple of 2
500

7
17
 2, 5, 9, 11, 38, 46, 49, 199, 283, 339, 459, 
500

7
18
multiple of 2
500

7
19
202
500

7
20
multiple of 2
500

Study of generalized prime numbers Npm(b,k,n)
Npm(b,k,n) = (b^n+k)*b^n-1

base
k
n values
n max

3
1
 1s, 2s, 9, 12, 18, 24, 69, 
500

3
2
multiple of 2
500

3
3
 1, 2, 3s, 4, 8, 21, 22, 31, 45, 86, 99, 127, 239, 264, 332, 338, 
500

3
4
multiple of 2
500

3
5
 1s, 3, 13, 25, 27, 85, 481, 
500

3
6
multiple of 2
500

3
7
 1s, 4, 73, 
500

3
8
multiple of 2
500

3
9
 3, 6s, 16, 87, 147, 483, 
500

3
10
multiple of 2
500

3
11
 1s, 2s, 4, 12, 32, 37, 44, 84, 184, 
500

3
12
multiple of 2
500

3
13
 1, 2, 5, 8, 20, 28, 50, 67, 131, 
500

3
14
multiple of 2
500

3
15
 1s, 7, 31, 185s, 391, 401, 
500

3
16
multiple of 2
500

3
17
 1, 2s, 3, 4, 5s, 18, 23, 61, 85, 153, 
500

3
18
multiple of 2
500

3
19
 2s, 6, 12, 32, 104, 176, 212, 498, 
500

3
20
multiple of 2
500

Study of generalized prime numbers Npm(b,k,n)
Npm(b,k,n) = (b^n+k)*b^n-1

base
k
n values
n max

4
1
 1c, 2c, 3c, 5c, 12, 13, 26, 72, 242, 
500

4
2
 1s, 4, 6, 9, 16, 90, 121, 340, 400, 
500

4
3
multiple of 3
500

4
4
 1c, 8, 10, 13, 59, 64, 148, 
500

4
5
multiple of 5
500

4
6
multiple of 3
500

4
7
 1, 2c, 20, 44, 326, 391, 482, 
500

4
8
 1, 2, 9, 10, 52, 102, 141, 489, 
500

4
9
multiple of 3
500

4
10
multiple of 5
500

4
11
 1, 2s, 3, 4, 12s, 18, 26, 29, 96, 112, 168, 199, 272, 
500

4
12
multiple of 3
500

4
13
 1, 2, 4, 11, 20, 31, 37, 325, 
500

4
14
 1, 2, 4s, 5, 10s, 20, 52, 55, 85, 
500

4
15
multiple of 3
500

4
16
 1c, 3, 6, 13, 28, 36, 75, 99, 136, 405, 475, 
500

4
17
 1s, 9, 95, 153, 205, 
500

4
18
multiple of 3
500

4
19
 6, 12, 42, 383, 
500

4
20
multiple of 5
500

Study of generalized prime numbers Npm(b,k,n)
Npm(b,k,n) = (b^n+k)*b^n-1

base
k
n values
n max

5
1
 1s, 3, 4c, 10, 19, 28, 84, 280, 484, 
500

5
2
multiple of 2
500

5
3
multiple of 3
500

5
4
multiple of 2
500

5
5
 3c, 4, 5, 6, 10, 12, 24s, 28, 40, 87, 96, 117, 209, 
500

5
6
multiple of 2
500

5
7
 1, 10, 28, 55, 187, 367, 413, 
500

5
8
multiple of 2
500

5
9
multiple of 3
500

5
10
multiple of 2
500

5
11
 1c, 12, 18s, 21, 27, 57, 219, 
500

5
12
multiple of 2
500

5
13
 1s, 5, 29, 37, 61, 63, 77, 105, 249, 
500

5
14
multiple of 2
500

5
15
multiple of 3
500

5
16
multiple of 2
500

5
17
 1, 2s, 3, 10, 20s, 27, 33, 62, 255, 275, 
500

5
18
multiple of 2
500

5
19
 5s, 52, 150, 221, 
500

5
20
multiple of 2
500

Study of generalized prime numbers Npm(b,k,n)
Npm(b,k,n) = (b^n+k)*b^n-1

base
k
n values
n max

6
1
 1s, 5, 11, 16, 171, 
500

6
2
 1, 2, 3, 4, 9, 12, 30, 49, 56, 115, 118, 376, 432, 
500

6
3
 1s, 3, 4, 5, 22, 29, 55, 58, 286, 308, 
500

6
4
 1, 2s, 7, 8s, 14, 32, 41, 208, 281, 
500

6
5
multiple of 5
500

6
6
 1, 2s, 3, 12, 13, 24, 27, 265, 
500

6
7
multiple of 7
500

6
8
 1s, 2s, 3, 8, 10, 14, 244, 442, 
500

6
9
 1s, 2, 5, 7, 10, 11, 15, 21, 23, 24, 28, 156, 185, 315, 358, 419, 
500

6
10
multiple of 5
500

6
11
 1, 3, 13, 99, 199, 
500

6
12
 1, 5, 94, 
500

6
13
 1s, 3s, 4, 7, 10, 40, 81, 184, 363, 453, 
500

6
14
multiple of 7
500

6
15
multiple of 5
500

6
16
 1s, 2, 3, 5, 8, 14, 30, 111, 402, 
500

6
17
 1, 2, 4, 7, 31, 34, 45, 
500

6
18
 3, 7, 12, 27, 96, 177, 
500

6
19
 1, 2, 12, 31, 73, 83, 145, 292, 
500

6
20
multiple of 5
500

Study of generalized prime numbers Npm(b,k,n)
Npm(b,k,n) = (b^n+k)*b^n-1

base
k
n values
n max

7
1
 3, 48, 90, 
500

7
2
multiple of 2
500

7
3
multiple of 3
500

7
4
multiple of 2
500

7
5
 1s, 3s, 41, 65, 189, 341, 
500

7
6
multiple of 2
500

7
7
 1c, 3, 41c, 43, 93, 111, 120, 223, 365, 
500

7
8
multiple of 2
500

7
9
multiple of 3
500

7
10
multiple of 2
500

7
11
 2s, 3, 4, 12, 47, 138, 184, 
500

7
12
multiple of 2
500

7
13
 1c, 2c, 9, 20, 26, 33, 43, 86, 169, 181, 231, 309, 477, 
500

7
14
multiple of 2
500

7
15
multiple of 3
500

7
16
multiple of 2
500

7
17
 1, 3, 7, 15, 17, 18, 19, 22, 159, 
500

7
18
multiple of 2
500

7
19
 1, 2c, 4, 
500

7
20
multiple of 2
500

ANNEXE 1

(******************************************************************)

(*         fichier mef_nmp_gen.ari                                *)

(******************************************************************)

(*  Mise en forme des nombres Nmp généralisés                     *)

(*         Nmp(b,k,n)=(b^n-k)*b^n+1                               *)

(*  Détection des formes particulières : twins, Sophie Germain    *)

(*   et chaines de Cunningham                                     *)

(*                                                                *)

(*   Retraitement et mise en forme du fichier de sortie  de PFGW  *)

(*   syntaxe : pfgw -l -f nmp_gen.txt                             *)

(******************************************************************)

function mef():integer;

const


fic_lecture="pfgw-prime.log";


fic_ecriture="tab_gen.txt";


base_mini=3;


base_maxi=7;


k_mini=1;


k_maxi=20;


n_maxi=50;

(* les array sont initialisés à zéro automatiquement *)

(* index:pointeur sur rang de la dernière valeur n enregistrée pour le couple(base,k) *)

(* Dans les variables tableaux, les index vont toujours de 1 à qqchose *)

(* Pour l'impression finale, on remet l'offset *)

var


base,n,k,nb:integer;


Nmp : array[base_maxi-base_mini+1] of array[n_maxi+1] of array[k_maxi-k_mini+1] of integer;


index : array[base_maxi-base_mini+1] of array[k_maxi-k_mini+1] of integer;


line:string;


sdf,sdf1:file;


car1,car2,car3:char;

begin

if not open_read(sdf,fic_lecture) then


writeln("impossible à ouvrir ",fic_lecture);


halt(-1);

end;

if not open_write(sdf1,fic_ecriture) then


writeln("impossible à ouvrir ",fic_ecriture);


halt(-1);

end;

while readln(sdf,car1,base,car2,n,car3,k,line)>0 do


inc(index[base-base_mini][k-k_mini],1);


Nmp[base-base_mini][index[base-base_mini][k-k_mini]][k-k_mini]:=n;

end;

writeln(sdf1,"base;k;n values");

for base:=0 to base_maxi-base_mini do


 for k:=0 to k_maxi-k_mini do



write(base+base_mini,"; ",k+k_mini,"; ");



write(sdf1,base+base_mini,"; ",k+k_mini,"; ");



for n:=0 to n_maxi  do




if Nmp[base][n][k]<>0 then





nb:=((base+base_mini)**Nmp[base][n][k]-(k+k_mini))*(base+base_mini)**Nmp[base][n][k]+1;





if nb>0 then






write(Nmp[base][n][k]);






write(sdf1,Nmp[base][n][k]);






(* recherche de twins : test probabilistique *)






(* ATTENTION : nb-2 car forme Nmp *)






if factor16(nb-2)=0 then







if rab_primetest(nb-2)=true then








write(sdf1,"t");








write("t");







end;






end;






(* recherche de Sophie Germain : test probabilistique *)






if factor16(2*nb+1)=0 then







if rab_primetest(2*nb+1)=true then








write(sdf1,"s");








write("s");







end;






end;






(* recherche de CC 2nd espèce : test probabilistique *)






if factor16(2*nb-1)=0 then







if rab_primetest(2*nb-1)=true then








write(sdf1,"c");








write("c");







end;






end;






write(", ");






write(sdf1,", ");





end;




end;



end;



writeln();



writeln(sdf1,"");


end;

end;

close(sdf);

close(sdf1);

end.
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