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Now that s u m m e r is coming on, everybody is looking for a good 
way to waste t ime . See^ no f a r the r . The s e a r c h for factors of F ib-
onacci numbers is the perfect answer . 

And f i rs t , some ground r u l e s . People with compute rs who p r o -
g ram the i r machines and then sit idly by while they grind out an swer s 
should not be cons idered in the c lass of working Fibonacci f a c t o r i z e r s . 
The challenge is to be able with the available tables and the ma themat i ca l 
bow-and -a r row — the ca lcula tor — to find some method or methods 
that faci l i tate the de te rmina t ion of fac tors in Fibonacci sequences . 

Jus t to get away from the we l l -worn path we s t a r t in virgin t e r -
r i t o r y with a sequence 1, 4, 5, 9? 14, 23, e tc . We discover very soon 
that this has a prolongation to the left of . . . . . . . . 1 9, 12, -7 , 5, -2 , 3, 
1, 4, 5, 9. . o • • • • and since the factors of both port ions of the sequence 
a r e the same we might cal l the sequence 2, 5, 7, 12, e t c . , the conju-
gate sequence to 1, 4, 5, 9? 14, e tc . This is a f i rs t help in factoring 
the ini t ia l hundred t e r m s of each port ion of our sequence — a not too 
modes t goal . 

Next, we can de te rmine the p r i m e s that do not divide the m e m b e r s 
of our sequence . Taking the square of any t e r m minus the product of 
the two adjacent t e r m s gives ± 1 1 . Thus 

5 2 - 4 • 9 = - 11 

In genera l , if we designate the t e r m s of the sequence T , 

T 2 - T J . = ± 1 1 n n-1 n+1 

Hence if a p r i m e divides T . , for example, it would follow that 

T 2 = ± 11 (mod p) n 

Thus if ne i ther +11 nor -11 is a quadrat ic res idue of a given p r ime p, 
then this p r i m e cannot be a factor of the sequence . "We can e l iminate 
from cons idera t ion in this way: 11, 13, 17, 29* 41, 61 , e tc . 

The s m a l l e r quant i t ies in our sequence can be factored e i ther by 
inspect ion or factor tables* Next, apa r t from 11, the p r i m e s have the 
same period in as in the Fibonacci sequence. Hence we can have some 
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idea of when they should be entering the sequence by looking at the size 
of the period and more specifically the entry point in the Fibonacci se-
quence. For the spacing of the members of our sequence that are di-
visible by the given prime is the same as in the Fibonacci sequence 
should it be a factor of the sequence at all. For small spacings we can 
then extend the factor to other members of our sequence by using this 
information regarding the period and entry point of the prime in the Fib-
onacci sequence. 

But how should we organize a systematic and convenient method 
of factoring using previous information on the Fibonacci and Lucas 
sequences? The following approach was tried0 Since 

T i = l - Fo + h 
T2 = 4 = F l + L2 

it follows in general that T = F T + L . Thus if we know the Fibonacci 
XL n— i n 

numbers modulo p and the Lucas numbers modulo p, it is simply neces-
sary to checkand see whether the sum of the residues of F , and L 
is congruent to zero modulo p. Another dividend comes fr om the fact 
that if we call the members of the conjugate sequence R then 

R l = 2 = F2 + L l 

R 2 = 5 = F 3 + L 2 

so t h a t i n g e n e r a l R n = Fn_j_^ + L n . T h u s t he r e s i d u e s c a n be u s e d i n 
two w a y s . T h e o r i g i n a l t h o u g h t w a s t h a t o n c e t h e s e r e s i d u e s a r e on 
h a n d , i t w o u l d be p o s s i b l e t o u s e t h e m fo r f a c t o r i n g m a n y F i b o n a c c i 
s e q u e n c e s . 

The m e t h o d w o r k s . But — a s we g e t t o l a r g e r a n d l a r g e r p r i m e s 
t he p e r i o d s i n c r e a s e a n d so l i k e w i s e do t he e n t r y p o i n t s so t h a t t he 
p r o b a b i l i t y t h a t t h e p r i m e w i l l be a f a c t o r b e t w e e n T ^ Q Q a n d R ^ Q Q S e t s 

l e s s . A l s o , w i t h l a r g e p r i m e s s u c h a s 911 w i t h a n e n t r y po in t of 70 in 
the F i b o n a c c i s e q u e n c e ( 1 , 1 , 2 , 3 . . . ) t he p r o b a b i l i t y t h a t t h i s w i l l be a 
f a c t o r of a F i b o n a c c i s e q u e n c e c h o s e n a t r a n d o m i s r e l a t i v e l y s m a l l , 
b e i n g on ly 7. 6%. T h i s s a m e p a t t e r n a p p l i e s to a l l l a r g e p r i m e s w i t h 
r e l a t i v e l y s m a l l e n t r y p o i n t s . 

A g a i n the s e q u e n c e of p r i m e s t h a t f a c t o r a l l F i b o n a c c i s e q u e n c e s 
h a v e t he m a x i m u m p e r i o d , 2p + 2 a n d h e n c e t e n d to h a v e a s m a l l p r o b -
a b i l i t y of f a c t o r i n g o u r s e q u e n c e s w i t h i n t he l i m i t e d r a n g e f r o m T ^ Q Q 
to R].oo° 

Al l in a l l , t he h i g h h o p e s e n t e r t a i n e d for t h i s m e t h o d w e r e no t 
r e a l i z e d , , D o e s s o m e one h a v e a b e t t e r w a y of a t t a c k i n g t h i s p r o b l e m ? 

As a b y p r o d u c t , i t w o u l d a p p e a r to be a w o r t h w h i l e g o a l to h a v e 
a v a i l a b l e f a c t o r i z a t i o n s of t h e f i r s t h u n d r e d t e r m s of a few F i b o n a c c i 
s e q u e n c e s s u c h a s (1 , 4) and (2, 5) — e v e n if s o m e b o d y d o e s i t on a 
c o m p u t e r . XXXXXXXXXXXXXXX 


