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It is no s u r p r i s e to r e a d e r s of this journa l or to Fibonacci en thus ias t s 
in genera l to find the number s of the Fibonacci sequence popping up in 
the m o s t pecul iar p l aces . This is an e s s a y concerning an unusual 
si tuation in which these numbers appear in an in te rva l of t r ans i ence 
but a r e then overpowered by a l inear function. 
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Consider the problem of an old 
lady standing on the nor theas t c o r n e r 
of the in te r sec t ion of two one-way 
s t r e e t s (one running nor th and the other 
running east) during rush hour . The 
traffic from the south may go eas t and 
nor th when i ts light is g reen but the 
traffic from the west m a y a l so go eas t and nor th when i ts light is green, 
hence a r a t h e r t imid old lady might do well to bring a bag lunch if she 
ant ic ipates such a si tuation. 

Having viewed such a si tuation one evening I wondered if t he re 
might be some traffic* pa t t e rn which would always allow the old lady to 
c r o s s safely to any c o r n e r at any t ime . 

Let us cons ider a network of one-way s t r e e t s which a l t e rna te 
d i rec t ions for both eas t and west and s imi l a r l y nor th and south. If one 
is allowed to make a tu rn only at eve ry other in te rsec t ion , then one 
mus t always turn in the same d i rec t ion . It is possible then to cons t ruc t 
a traffic pa t te rn in which one is allowed only to make tu rns to the r ight 
(see F igure 1). 

A li t t le study of this traffic pa t te rn will show that one can dr ive 
to any location although it may r equ i r e a t r ip around an ex t ra block or 
two. But what of the old lady? Consider the co rne r le t te r AA. If she 
is standing on the nor theas t co rne r and wishes to c r o s s to the west , 
she need only wait t i l l the light stops the northbound traffic for the 
eastbound traffic cannot tu rn nor th . If she wishes to c r o s s to the south, 
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Figure 1 

she cannot go d i rec t ly but she can c r o s s to the west , then to the south 
and finally to the east , s t i l l achieving her goal in complete safety. 

Having solved the old lady 's problem in every r e s p e c t except 
convincing the traffic commiss ion of the vir tue of this scheme, I turned 
to other quest ions suggested by this same traffic scheme . Suppose 
one begins to dr ive nor th from co rne r (AA). How many blocks a r e 
access ib l e if one d r ives n (n = 1, 2, 3, 4 , . . . ) blocks ? When one 
r e a c h e s co rne r (BA), going north, one mus t continue nor th since no 
tu rn is allowed northbound traffic h e r e . When one r e a c h e s co rne r 
(CA) one may e i ther tu rn to the eas t or p roceed nor th and so on. Let 
us cal l f(n) the number of blocks which one adds to the total number 
of access ib l e blocks when driving on the nth block from co rne r (AA) 
then: 
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Lo and behold f(n) appea r s to be the Fibonacci sequence. But the re 
is a difficulty. One of the avai lable paths after 5 blocks br ings us 
back to co rne r (BA) t rave l l ing west . A turn to the nor th is allowed 
h e r e but the block thus gained is one which we have a l r eady counted. 
Hence for n = 6 we have 7 new e lements r a the r than 8 which is the 
next e lement of the Fibonacci sequence (F ). This problem continues 
to plague us and if we count all the e lements every t ime they occur , we 
do indeed get a Fibonacci sequence . However, if we do not count the 
duplicat ions, our block acquis i t ion sequence p roceeds thus: 
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Now the quest ion comes as to how fast this a l t e ra t ion takes p lace . 
P e r h a p s we notice that each of the last four en t r i e s differ by eight. 

With this in mind cons ider the si tuation where one has a traffic 
pa t t e rn such that s ta r t ing at co rne r (AA) one is allowed to go in any 
of the four d i rec t ions and at the next co rne r any of the th ree remain ing 
d i rec t ions and so on. In this si tuation one acqu i r e s new e lements at 
the ra te g(n) = 8 n - 4 . 

It t u rns out that after the 9th step the acquis i t ion of the new e l e -
men t s in the previous traffic pa t t e rn take on a l inear form f(n) ~ 
8 n-50 (n > 9). 

In summary : 
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n 

1 
2 
3 
4 
5 
6 
7 
8 
9 

L. O. L. 

f(n) 

1 
1 
2 
3 
5 
7 

11 
16 
22 

T r a f f i c 
P a t t e r n 

n 
2 f(i) 

i = l 

1 
2 
4 
7 

12 
19 
30 
46 
68 

S t a n d a r d 

g (n) 

4 ! 

12 
20 
28 
36 
44 
52 

T r a f f i c P a t t e r n 

n 
X g (i). 

i = l 

4 
16 
36 
64 

100 
144 
196 

8 n - 5 0 4n - 4 6 n + 1 5 8 
(n > 9) (n 2. 9) 

8 n - 4 4 n 

In t h i s s i t u a t i o n , t h e n , t h e F i b o n a c c i s e q u e n c e a p p e a r s on ly a s 

a t r a n s i e n t e f fec t but s u c h e f f e c t s a r e , I t h ink , r e l a t i v e l y i n f r e q u e n t i n 

p u r e l y a b s t r a c t m a t h e m a t i c a l m o d e l s . 

xxxxxxxxxxxxxxx 

( C o n t i n u e d f r o m p a g e 3 0 2 . ) 
T h u s e v e r y t i m e t h a t t h i s s e q u e n c e r e p e a t s t h e r e a r e on ly a p o s s i b l e 
16 F i b o n a c c i N u m b e r s ( the s t a r r e d o n e s ) out of 60 w h i c h b o t h end in 
1 , 3 , 7 , o r 9 a n d c a n be e x p r e s s e d a s 6x± l a n d w h i c h j u s t m a y be p r i m e . 
T h e r e f o r e we h a v e e s t a b l i s h e d 1 6 / 6 0 o r r a t h e r 4 / 1 5 o f E u l e r ' s e x p r e s -
s i o n a s a n u p p e r bound of the F i b o n a c c i P r i m e D e n s i t y . 
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NO W O N D E R NO S O L U T I O N 
H - 2 6 ( C o r r e c t e d ) Proposed by L. Carlitz, Duke University, Durham, N.C. 
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