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My i n t e r e s t in the Fibonacci s e r i e s was born in 1959 when it 
was noticed that the p r e f e r r e d ra t ios developed in the r e s e a r c h of my 
col league, H. El lner , and la ter included in Depar tment of Defense 
Handbook HI0 9 [ 1 ] , were 1, 2, 3, 5 and 8. F r o m recol lec t ion of a 
brief ment ion in college a lgebra , this was recognized as the f i r s t few 
t e r m s of the Fibonacci . To tes t the supposition that the p r e f e r r e d 
ra t ios would al l be from this s e r i e s , the next one was calculated and, 
su re enough, it was 13. Then it was noted that the sample s i zes , 
Acceptable Quality Levels (AQL's) and lot size ranges of all sampling 
s t andards since Dodge and Rornig [2] were s e r i e s approximate ly of 
the type: 

(1) u ^ ~- u + u 
n+^ n+1 n 

In fact the la tes t ve rs ion of Mil i ta ry Standard Mil Std 105 [3] shows 
sample s izes which a r e a lmos t exactly the Fibonacci s e r i e s itself. 
These o c c u r r e n c e s were too r e m a r k a b l e to be a sc r ibed to m e r e co-
incidence and my in t e r e s t led me to examine the s e r i e s empi r i ca l ly . 
According to Dickson [4], the l i t e r a tu re on this subject is r ich, ex-
tending as it does from the year 1202 to the p r e sen t . However, it is 
a lmos t completely unavailable to me and, I suspect , to mos t o the r s . 

On developing the s e r i e s u from n = 0 to n - 25 or so, in-
spection soon revea led that two th i rds of the s e r i e s compr i sed odd 
numbe r s and exactly eve ry th i rd u was even. It did not take much 
to a s c e r t a i n why this is so. In this way I found that n, the ordinal of 
u in the s e r i e s was , in a manner of speaking, the de te rminant of the 
p r o p e r t i e s of u . Thus, if z is a factor of u it will infallibly be 
a factor of u ? , u„ , e tc . Therefore , in general* if n is composi te , 
so is u (except for the case n = 4. u = 3), but if n is p r ime , u n x ^ • n ' ^ n 
may be p r i m e . My f i rs t guess that, since the densi ty of odd number s 
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in the Fibonacci is twice that of the even numbers, the density of 

primes would be greater than in the cardinal number domain was pro-

ven wrong when the primality of u was found dependent on n being 

prime. The next supposition of equal density was shown to be wrong 

when u~, = 1346269 was found to be a composite of 557 and Z417. 

When u^7 and u. , were also determined to be composite it became 

obvious that the density of primes in u was less than that of the 
3 r n 

cardinal domain. 
Several other interesting details were elucidated after extending 

and examining the series, first down to n = 50 then to n = 100 and 

finally to n = 130. No u is divisible by n except when n ~ 5 or 

powers of 5. For example uR = 5 and \i?i- - 75025. Except for U/, 
every u seem>s to have at least one prime factor which has not been 

J n 
a factor of any previous u ; some have two or three such new prime 

factors. Surely, any theory of prime numbers might profit from Fib-

onacci considerations. 

However, the first gain from the extension of study of the ser-

ies to n = 100 was a remarkable regularity found from the fact that 
if P is a prime factor of u it will also factor, more generally, 

n ^ n to J 

u. where j goes from 1 to 00. Consider the multiple j and let this 
be expressed as a sum of multiples of powers of P , reduced to a 
minimum of terms, and provided that no multiples of the powers of 
P > P . Thus: n n 

(2) j = aP° + bP1 + cP2 + . . . qP1" 
x ' J n n n ^ ii 

where a, b, c . . . q may be zero but must always be less than P . 
Then u. will be divisible by P x + 1 where P is the lowest power jn J n n x 

term of P in the sum of multiples of powers of P = i. 
n r r II J 

Example 1. 
The first prime to divide u is 2 (P = 2) and it divides the 

r n N n ' 
third number (n = 3) in the series: U3 = 2. From the above lemma 

we have: 
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Since P = 2, no mul t ip les other than 0 or 1 appear in the sum of 
powers of P = j . Actually the sum of mul t ip les of power t e r m s for 
j = 11 should read: 

0 1 2 ^ 0 1 ^ 0 1 3 11 = I P + I P + OP + I P = P + P + P = 2 + 2 + 2 = 1 + 2 + 8. n ' n n n n n n 

Example 2. 
Another p r i m e dividing u is 5 (P = 5) and, as a l ready men-

tioned, it divides the fifth number in the s e r i e s : u_ = 5. Again we 
mcike a table: 
Ordinal Sum of P P u. is divisible 
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* 0 
The m u l t i p l e Z of 2 P p l a y s no p a r t s on ly the p o w e r of P ( z e r o 

in t h i s c a s e ) i s u s e d . 

At a l a t e r t i m e , in a p r i v a t e c o m m u n i c a t i o n * D r . S« M. U l a m 

r e c o m m e n d e d D i c k s o n [4] a s a r e f e r e n c e to the l i t e r a t u r e . In t h i s 

I d i s c o v e r e d t h a t t h e s e f i nd ings w e r e k n o w n to L u c a s [ 5 ] . In p a r -

t i c u l a r , a c c o r d i n g to D i c k s o n , t he a b o v e w a s s t a t e d by L u c a s a s 

T h e o r e m V of e i g h t in the fo l lowing f o r m : 

"If n i s t he r a n k of t he f i r s t t e r m u c o n t a i n i n g the p r i m e 
n & r-

f a c t o r p to t he p o w e r A, t h e n u i s t h e f i r s t t e r m d i v i s i b l e by 
X+l X+2 ^>n 

p a n d no t by p ; t h i s i s c a l l e d the l aw of r e p e t i t i o n of p r i m e s 
in the r e c u r r i n g ; s e r i e s of u . " to n 

On r e a d i n g t h i s i t i s c l e a r t h a t p r e c e d e n c e in t h i s f ind ing l a y 

w i t h L u c a s who h a d , m o r e o v e r , s t a t e d i t m o r e c l e a r l y a n d e c o n o m -

i c a l l y . F a r f r o m b e i n g d i s c o u r a g e d , h o w e v e r , I c o n t i n u e d m y s e a r c h , 

l i s t i n g a l l p r i m e n u m b e r s up to 10009 a n d l a b o r i o u s l y t e s t i n g t he p r i -

m a l i t y of m o s t u ! s up to n = 130 . Of c o u r s e , p r i m e s up to 10009 

a r e su f f i c i en t on ly to t e s t u up to n = 40 d i r e c t l y but the f ac t t h a t 
if z d i v i d e s u i t w i l l d i v i d e u . h e l p e d g r e a t l y . N e v e r t h e l e s s i t 

n jii ^ a J • 

s p e e d i l y b e c a m e a p p a r e n t t h a t r e p e a t e d d i v i s i o n of u g r e a t e r t h a n 

u . j - on a d e s k c a l c u l a t o r w a s no t on ly l a b o r i o u s but i n c r e a s i n g l y p r o n e 
to e r r o r a s the n u m b e r of d i g i t s in u r o s e a b o v e 10. If on ly t h e r e 

° n J 

w e r e s o m e w a y to e l i m i n a t e s o m e of t he t r i a l d i v i s i o n s ! 
A s t u d y of the p r i m e s , P , w h i c h d i v i d e u r e v e a l e d t h a t t h e y 7 1 n n J 

w e r e a l l of the f o r m 

(3) P n = a n + 1 

S i n c e P i s p r i m e i t i s o b v i o u s t h a t an h a d to be e v e n so t h a t a n ± 1 n 
cou ld be odd, T h e r e f o r e e i t h e r a o r n o r bo th h a d to be e v e n . 

C l o s e r s t u d y of t he p r i m e s i n d i c a t e d t ha t , w h e n a and n w e r e bo th 

e v e n , i t w a s a l w a y s n e c e s s a r y to a d d one to a n to ge t P , i . e . w i t h 

a a n d n e v e n , P = a n + 1, n e v e r an - 1. I c a n n o t e x p l a i n t h i s but , 

e m p i r i c a l l y , i t t u r n s out t h i s w a y . Now i t w a s p o s s i b l e to cu t down on 
the n u m b e r of d i v i s i o n s r e q u i r e d to d e t e r m i n e the P w h i c h w o u l d 

•L n 
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divide u . Thus: n 
a. Calculate 2n + 1 (If n is even, de te rmine only 2n + 1). 

b. Dete rmine whether 2n + 1 and /o r 2n - 1 a r e p r i m e . 

c. Divide u by any p r i m e number de te rmined in a and b. 

d0 If u is not divided in c. calculate 3n + 1. 
n 

e„ Repeat setps c. and d, 

f. If u is not divided in step e, calculate 4n + 1 If n is n 
even, de t e rmine 4n + 1 only). 

e. Continue until the P which divides u is found. & n n 
The re la t ionship found above may be exp res sed as follows; 

If P is any p r i m e the re exis ts an n such that P = an + 1 or 
an - 1 will divide u without r ema inde r (a being some whole num-
ber > 0. )• The only exception is P = 5 which divides uc = 5. 

/ J 1 n 5 

It is poss ib le that the above re la t ionship would repay inves t iga-
tion in p r i m e number theory. In the past , a number of formulas have 
been proposed for the purpose of generat ing p r i m e n u m b e r s . In every 
case the formulas have been found faulty in one or m o r e of the follow-
ing r e s p e c t s : 

a. The densi ty of p r i m e s gene r a t ed lias been much lower than 
the t rue densi ty of p r i m e s . 

b. They have genera ted composi te n u m b e r s , 

c. They have r a r e l y been capable of generat ing pa i red p r i m e s 
(two consecutive p r i m e s which differ by 2, e. g'. 11 and 13). 

The formula given in (3) suffers only in generat ing ve ry many com-
pos i t e s . However, the p rocedure c lea r ly furnishes a c r i t e r ion w h e r e -
by (empir ical ly) it has been found that, if n is p r ime , u will be 
divided by P only when p , determined, as in (3), is p r i m e . If 
this can be proven, new light m a y b e shed by the proof on this age-old 
p rob lem. 
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