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3089. On the divisibility of F, by 274,177 
In 1640 the b n c h  Mathematician, Pierre Bermet (1601-66) 

eeserted that the nlrmbers dehed by P, =2en + 1 (so that P, = 6, +- 

Pa = 17, Pa =267, P, = 66,637 eta.) am prime for all integral values of 
n. The fir& four are prime but, however, in 1732, the grest Swim 
Mathemstioh, Leonhard Euler (1707-83) found that 

is ctompoeite. 
Later, in 1880, Landry proved tht  

wee aleo composite. Here is a simple proof that 274,177 divides P, 
involving very little numerid oalculation. We h t  &ow that 

Then, working modulo 274,177, we prove a result we need later in the 
proof. 

Lemma. 89 .16,409 t 616 
.*. 8Qa .16,409' = 616' 2 - 8Qa 

.'. 15,409' - 1. 



Proof. Now 

end thus 

2~-1=(28-1)(28+1)(2'3+1)(21e+l) 
- 7 . 9 . 6 5 . 1 7 . 2 4 1  
= ( 7 . 9 . 1 7 ) . ( 6 6 . 2 4 1 )  
= 1071 . 16,666 
= 1071 . 28 + 1071 . 16,409 

. 2%=1 +lo71 . 28+ 1071 . 16,409 = 1071 . 16,409 

. 2" = 10718 . 16,40ga = - 1071a (using lemma) 

. 2" - 1071' . 2 ' k  - (274,177 - 1 ) ' ~  - 1 
:. 2" + 1 = 0  (mod 274,177) 
:. 274,177 1 E6. 
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