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In the following we p re sen t a o n e - p a r a m e t e r family of f i rs t 
o rde r non- l inear difference equations which a r e shown to p o s s e s s 
solutions which a r e sequences of (pa i r -wise) re la t ive ly p r ime num-
b e r s . In pa r t i cu la r , we show that the sequences 

(A) 

(B) 

F = 2 2 + 1 k 

G, = 2 cosh k 
9 k , - 1 n 0 2 cosh -j- 1 ± 3 

where n is an odd or even in teger according as the sign in (B) is 
plus or minus , respec t ive ly , cons is t of re la t ive ly p r ime number s by 
vir tue of being solutions of such difference equat ions. Sequence (A) 
is the famous sequence of so-ca l led F e r m a t numbers or iginal ly con-
jec tu red by F e r m a t to cons is t only of p r ime number s ( la ter d isproved 
b y E u l e r ) . The p resen t method provides anew proof of the re la t ive ly 
p r imacy of these numbers (see [ l ]> p. 14). Sequence (B) is appa r -
ently new and is the only other impor tan t solution which has been ob-
tained in closed form. 

These specific r e su l t s a r e based on the following s imple theorem: 
Theorem: Ifthe sequence of in tege r s i u, I sa t isf ies the difference 
equation 

(i) u k + 1 = uj; - buk + b 

w h e r e k = 0, 1, 2, . . . and b i s i n t e g r a l , t h e n the d i s t i n c t e l e m e n t s 
u , u h a v e no c o m m o n d i v i s o r e x c e p t p o s s i b l y for t h e d i v i s o r s of 

1 2 b0
 L 

Proof. We may wr i te equation (1) in the form 

u k " b = u k - i ( u k - i - b ) • 

which by i te ra t ion may be exp re s sed as (Continued on page 152.) 
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