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I’m going to lead you through the origins of a conjecture
and how we used mathematics and computing to solve it.

+ = ? (Definitions)

2× (26 + 25 + 24 + 23 + 22 + 1) + 1, etc. (A Conjecture)

28792661 = 734 + 733 + 732 + 73 + 1 (Math & Computation)

and (Bateman-Horn Conjecture)
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Sophie Germain primes are primes p where 2p + 1 is also
prime.
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Brazilian primes are primes that are all 1s in some base b.

Example: 1111111111111111111.

Smaller example: 7 = 22 + 2 + 1.
Non-example: 11. (Length must be ≥ 3.)
Non-example: 3 = 12 + 1 + 1. (b can’t be 1)
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Bernard Schott (2010) conjectured that there are no
Brazilian Sophie Germain primes.

7 = 22 + 2 + 1 2× 7 + 1 = 3× 5
13 = 32 + 3 + 1 2× 13 + 1 = 3× 9
31 = 52 + 5 + 1 2× 31 + 1 = 3× 21
43 = 62 + 6 + 1 2× 43 + 1 = 3× 29
73 = 82 + 8 + 1 2× 73 + 1 = 3× 49
127 = 26 + 25 + 24 + 23 + 22 + 1 2× 127 + 1 = 3× 85

157 = 122 + 12 + 1 2× 157 + 1 = 3× 105
211 = 142 + 14 + 1 2× 211 + 1 = 3× 141
241 = 152 + 15 + 1 2× 241 + 1 = 3× 161
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Certain lengths, like 3 and 7, can be excluded by
mathematical proof, so we looked at length 5.

28792661 = 734 + 733 + 732 + 73 + 1
78914411 = 844 + 843 + 842 + 84 + 1
...

104, 890, 280 length-5 examples up to 1046.

14781835607449391161742645225951 =
130910 + 13099 + 13098 + 13097 + 13096 + 13095 +
13094 + 13093 + 13092 + 1309 + 1.

22 length-11 examples up to 1046.
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The Bateman–Horn Conjecture predicts the behavior of
primes of special form.

∞
∼ C x1/4

log x2
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Interesting mathematical and computational techniques
enable progress on an elementary problem.

Fun Background
↓
Mathematical Insights
↓
Computational Techniques
↓
Publishable Research
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