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On a Conjecture Concerning the Primes
By R. B. Killgrove and K. E. Ralston

Consider the sequence {Py;},j = 0, 1, 2, - - - , where Py; is the jth prime num-
ber, Py = 2, Py = 3, Py = 5, --- . Now define the absolute differences of the
primes by the recursion relation

Pij =|Pisjnm — Pial.

The conjecture (Norman L. Gilbreath, private communication, July 1958) is
then that Py, = 1 for all 7 > 0. The validity of the conjecture for the first few
primes can be seen from the following table of their absolute differences.

2 3 5 7 11 13 17

There are an uncountable number of sequences {by;} with the property that
their absolute differences b, defined as above are unity. In particular the sequences
{k + 1, k, k, ---} and any sequence of the form {bp = 1; bo; = 0 or 2, j > 0}
have this property. Furthermore it can easily be verified that any sequence, {boj},
with the required property has its first absolute differences bounded by the se-
quence {27, that is, b; < 2.

Consider again the absolute differences of the primes. Since all primes greater
than 2 are odd numbers it follows that all differences P;;,j > 0, are even numbers,
Now, if for some ¢ and all 7, 0 < 7 < M, we have P;; = 0 or 2 and Py = 1, then
all of the differences that derive from them will be bounded by 2, from which it
follows that

Pio, Piy10, Piyeo, -+ 5 Piymao = L

We now define the function P(7) to be the largest integer M such that P;; = 2
for all j < M. Thus we can say that Px = 1for¢ = k < P(d) + 7.

A routine was coded for the SWAC to evaluate this function P(<), using the
primes less than 792,722 from a sieve prepared by D. H. Lehmer. The results of
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this calculation are shown in the following table. From these results it is seen that
the conjecture holds for all primes less than 792,722, which amounts to the first
63,419 primes.

TaBLE oF THE FuncrioN P(z) FOrR 0 < 7 < 95

i PG) | PG+ i PG) PG+ i PG) PG) +i
1 3 4 33 867 900 65 23266 23331
2 8 10 34 866 900 66 23265 23331
3 14 17 35 2180 2215 67 23264 23331
4 14 18 36 2179 2215 68 23263 23331
5 25 30 37 2178 2215 69 31500 31569
6 24 30 38 2177 2215 70 31499 31569
7 23 30 39 2771 2810 71 31498 31569
8 22 30 40 2770 2810 72 31497 31569
9 25 34 41 2769 2810 73 31528 31601
10 59 69 42 2768 2810 74 315627 31601
11 98 109 43 2767 2810 75 31526 31601
12 97 109 44 2766 2810 76 31526 31602
13 98 111 45 2765 2810 77 31528 31605
14 97 111 46 2764 2810 78 | 31527 31605

15 174 189 47 2763 2810 79 31526 31605
16 176 192 48 2763 2811 80 31526 31606
17 176 193 49 2763 2812 81 31536 31617
18 176 194 50 2763 2813 82 31535 31617
19 176 195 51 3366 3417 83 315634 31617
20 291 311 52 4208 4260 84 31533 31617
21 290 311 53 | 4207 4260 85 31532 31617
22 289 311 54 4206 4260 86 31531 31617
23 740 763 55 4205 4260 87 31538 31625
24 874 898 56 4204 4260 88 31537 31625
25 873 898 57 5943 6000 89 31536 31625
26 872 898 58 5944 6002 90 31535 31625
27 873 900 59 5943 6002 91 31534 31625
28 872 900 60 5942 6002 92 31535 31627
29 871 900 61 5941 6002 93 31534 31627
30 870 900 62 5940 6002 94 31533 31627
31 869 900 63 5940 6003 95 [|>63324 |>63419
32 868 900 64 5940 6004 96 — —
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Calculating the Coefficients of Certain Linear
Predictors
By D. S. Stoller and L. C. Stoller

It is assumed that observations, z;, have been made at the » + 1 points, j =
0, 1, --- , n, which are equally spaced. It is desired to find a linear predictor

(1) Yn4l = Q%0 + -+ + GnTa
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