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DISCLAIMER
This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
“necessarily constitute or imply its endorsement, recommendation, or favoring by the
" United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. .
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have s possibl for primes, cach with an cqual probability ¢
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for occupancy. The mean valuc of m would be equal to sc, and v

a2 aAh
would have a binomial distribution, i.ec.,, v, = (1-¢)7, v, =sc(l-c)
A
. [ i)/ =2 -~ Ton 4% m e PR ¢k sidered
v, =|s(s- i1-¢) , ctc. In the two ranges of considered,

4

s =11 (over most of the range) and s =19, respectively., It is casily scen
that this model, with these values, gives a poor fit to the empirical data,
.

It'is also obvious that the model is w"on; 'a‘scqucncc of conti
gers cannot ¢ all be primc! The climizm_tion of t}:c"-v n m:moc:s rcduces
the possible numbcl* of pn Nes in 'a given interval to an average of hal}.‘
the length of the interval, Furthér elimination of factors ,05'3 reduces
,th‘c {raction to-i/3, of factors éf 5to 4/15, and so on, cach additional
prime p climinated multiplying the iraction by. (p-1)/p. t cach étagé
of climination the resulting scquence is periodic, with a repeat length

)

c¢qual to the product of the primes e¢liminated. Thus, while the {raction

e,

of possible primes decreases slowly in successive stages of climination,

<

the repeat length increases rapidly,

The idea of the model dis cusscd in this note is to construct the

"partial sicve of Eratosthencs' to some stage, and to treat the distri-
bution of primes in the remaining spaces as random, justifying the
ularity on a large scale can appear ra:

randomness on the basis that rcg

<om on a small scale,. Having constructed the "partial sieve' to a =

BN e

ble prim:

[

‘able stage (to be discussed later), we f{ind the numbers of poss
{or all positions of the given interval along a repeat lcmg»h; the resuluin
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numbers can then be given weighting {actors cqual to their relative {re-
quencies of occurrence, For cach number of possible primes there can

then be constructed a binomial distribution, with a comimeon valuc for the

probability of occurrence of a prime, satisfying the condition that its

product with the mean "possible nurnbc.r" should be 'cqual to the mean m.
These distributions are then added, with the appropriate wciéhting {fac- :
tors. Onec would c.v\:pc:»ct that, if this procedurc is carried out for succes-
sively inércasing stages, the rcsult should become a successively better

approximation, but I have not carried out such a computation, sincc it

appcars that a simplificd procedurc gives a good account of the main

fcaturcs of the empirical data.

The simplification is illustrated by the distribution for n= 10,000

" » ) l . . ' .
to n=50,000, First, we fit v, = (1~c‘)s by a single s’ (not nccessarily

0

an integer) and c', satisfying c¢'s' = mean'm, Itturns out that s’ is

“very close to 3. Then we use the single value 3 as the basis for a bi-

nomial distribution, 'v'vith the results givc’-:-vn in the column marked ";alc.."
Thcy. fit the empirical re'suitsverf' \véll, cxcept. fo; Ve The fnor.c de-
tailcd_ calcula.tio'n would involvc; thr;ée binbmial distril/)utidns based on 2,
3, and 4, with 4 ‘nav.ing a small weighting factor; ‘a rough estimate,
carryi‘ng the elirﬁination through‘ 7, gives v, = .001; Vg is equal to zcx-\ll.
For th;; iﬁterval n = 80,000,000 to n =100, 000,000, the same

proccdure leads to an s' close to‘4. 5; this is approximated by using tw
bgnomiai distributions based on 4 Iand 5, with a common vaiuc of ¢t an.
\'it".r_l cqual \@rcights. The results .alre again given uﬁdcr "calc.;"r, and tiv
{fit is good for all tabulated values. The largest "pOSSiblé nuchr” th -

can occur with s = 19 is 6, and an estimate of its {requency indicates -
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that the {irst significant figurc of v, will occur in the sixth decimal

6

place,

In these two cascs, 't‘hc ratios s'/s are 0,27 and 0.24 respect-
ively, corresponding approximately to the {ractions of places left after
climinating through 5 and 7 respcctiycly,’.leaving scquences with repeat
lcngths'of 30 and 240, Further elimiz;ation leads to very long repeat
lcnéths while cﬁangin‘g the .ratio_ only slightly, I would expcct that, for
An}r range likely t'o be accessiblé to'cmp.irvical .test, the ratio will not go
below 0, 2; éhis can be used to estimate the rapidity of approach to a
Poisson distribution, i,c., the expected distribution will be.a binomial
distribution based on s'~ s/5. Estimation ofvth,e‘ hxghcst vrr; will re--
quire more detailed consideration,  For cxample, Vo cannot exceed

zcro for s < 21, so that 7 primes in an interval-cannot occur below

n = 470,000,000,
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A. Makes any warranty.or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

.B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report. A

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.






