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Abstract : We explove property of generalized Fermat primes of the form :
F.(2:q) = (2:q) 41 , thete n> 1 and g is an 00 prime number

1. Infroouction

Generalized Fermat numbers of the form & +1 ith a > 2 ,see [1] are

genetalization of usual Fermat numbers 2 41 GBeneralized Fermat numbers can be
prime only for even a, because if a is 000 then every genervalized Fermat number toill
be Divisible by 2 . MNMany of the Enoton largest prime numbers arve genervalized Fermat
primes . 2 primitive voot of a prime p is an integer g such that g (mod p) has
modulo otder p—1 , see [2] . Tt is tnoton that 3 is a primitive voot modulo p for
every Fermat prime §, toith n > o . In this paper we explore for tohich conditions 3

is a primitive voot modulo p for genevalized Fermat primes § (a) with n> 1.

2. Conjectures

2.1. Definition : Let p be a prime number of the form p = §,(2-9) = (2-9) ¥4 ,
tohere g is an 000 prime number .

Consiver the output of the follotoing MNMaple code :



with (numtheory) :

i:=0:

n:=2:

for g from 1 to 8640200 do

if isprime(g) then

if isprime((2*g) " (2”n)+1l) then
i:=1i+1:

if not(primroot ((2*g) " (2”n)+1)=3) then
print (q);

end 1f;

end 1f;

end 1f;

end do;

i

3
48997

2.1. Conjecture : Jf q is a greater than 3 then 3 is a primitive voot modulo p for all
p.

)2

2.2. Definition : Let p be a prime number of the form p = 33(2%7) =(2-q)7 +1,

tohere g is an 000 prime number .

Consider the output of the folloroing Maple code :

with (numtheory) :

i:=0:

n:=3:

for g from 1 to 8640200 do

if isprime(g) then

if isprime((2*g)”*(2”n)+1) then
i:=i+1:

if not (primroot ((2*qg) " (2"n)+1)=3) then
print (q);

end if;

end if;

end if;

end do;

i;

271
18206

2.2. Conjecture : Jf q is a greater than 271 then 3 is a primitive voot mooulo p for
all p



2.3. Definition : Let p be a prime number of the form p = 34(2-11)
tohere g is an 000 prime number .

Consider the output of the folloroing Maple code :

with (numtheory) :

i:=0:

n:=4:

for g from 1 to 640200 do
if isprime(qg) then
if isprime ((2*qg) " (2
i:=i+1:

if not (primroot ((2*qg) " (2
print (q);

“n)+1) then

“n)+1)=3) then

end
end
end

if;
if;
if;

end do;
i;

1901

2.3. €onjecture : 3 is a primitive voot modulo p for all p .
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2.4. Definition : Let p be a prime number of the form p = Ss(z-q) P4 ,tofete g

is an 000 prime number .

Consider the output of the folloroing NMaple code :

with (numtheory) :

1i:=0:

n:=5:

for g from 1 to 840200 do
if isprime(g) then

if isprime((2*qg)*(2%n)+1)
i:=i+1:

if not (primroot ((2*g) " (2"n)+1)=3)
print (q);

then

then

end
end
end
end
i;

if;
if;
if;
do;

1194
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2.4. Conjecture : 3 is a primitive root modulo p for all p .
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