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Abstract
Can we find infinite number of primes which do not divide a™ +17?

In this paper we propose to answer the following question

Can we find infinite number of primes which do not divide a™ +17?
In what follows, p standsfor odd prime and all the congruence’sare mod p

Before proving the main theorem we prove the following two lemma’'s

Lemma l: a* =—1does not possess a solution whenever a™ =1where mis odd.

Proof: Suppose assume the contrary, then

an =-1 (1)
a’"=1

Therefore we have
a’=1 (2

whered = (2n,m) . It clearlyfollowsthatd|n , S0 let n=kd and from (2) we get
a"=1 (3)

From (1) & (3) we have 2= 0which isabsurd.

Lemma 2: If pisof theform 4aq—1then aisaquadratic residue of p

Proof: Leta=2"y, where yisodd



256
(p-(y-D
lety=4r—1,then (y|p)(py)=(-D *
- (_1)(2aq—1)(2r—1) — _1
-1 -1
so that (y] p):W:_—lzl

Note that here( p|y)=(-1]y), since y|awe have p=-1(mody)
(p-D(y-D
Let y=4r+1.then (Y p)(ply)=(-1) *

(4r)(4am-2)
=) ¢ =1
1 1 1
sothat(y|p):( = :1:1

ply) (-1y)

If aiseven, p=8r -1, then (2X

p)(y| p)=1.1=1
Thusthe lemmais proved

Theorem: A prime of the form 4aq—21does not divide a™ +1
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Proof: Let p=4agq-1, thenby lemma2, (a| p) =1, by Euler's criterion

-1
(31 IO) = ap7 thisin other words says

1= g**

so by lemma 1, a* = —1possesses no solution thereby proving the th

eorem.

In particular fora = 2, a prime number of the form 8q—21does not divide 2™ +1for

every m
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