Algebraic number theory - Fermat last theorem
an elementary proof

Nasr-allah Hitar

January 2023

Abstract
in this paper we will provide a simple proof the Fermat conjecture
using a very elementary proof.

1 introduction

let z,y, z three positive integers and p is an odd prime
and (p,zyz) = 1, suppose that

al +yf = 2P (1)
Theorem 1 (Fermat little theorem). (Vp € P) : Vn €
N : n? = n[p]
Proof. we know that (Z/pZ,+,-) field if and only if p is
a prime ; suppose that p is a prime so (Z/pZ,+,-) is a
field ; .. (Z/pZ—{0},-)is an abelian group , such that
card(Z/pZ—{0}) = p-1 therefore (Va € Z/pZ—{0})
a?~! =1 that give us the lemma. O

2 The demonstration principle

Theorem 2. the equation
P gyt = ! (2)

1



has no solution for all prime p > 3

Proof. (we supposed that (zyz,p) = 1) using [thml] we
get : aP71 4+ yP~1 4 2271 = 3(modp)

2 2(2P7 = 1) = 1(modp) - (2)

-0 = 1(modp) *. 2P~1 = 1(modp)

so that give us the theorem. ]

Theorem 3. (dirichlet theorem) If q and | are relatively
prime positive integers, then there are infinitely many
primes of the form [ + kq with k € Z

Proof. <<See the paper of Zeta relation of primes>>.
[]

Corollary 3.1. Let n be a positive integer with p, is the
nth prime, then there are infinitely many primes of the

form pips...pnk + 1

Proof. let ¢ = p1ps...pnk + 1 and | = 1 using [Thm3] that
give us the corollary. ]

Corollary 3.2. let D(n) the set of n divisors.
PCUppDlp—1)

peP

Proof. let’s suppose that : g€ PVpePq fp—1

using [Cor3.1] there exist infinite prime of the form p =
(ITZ, i)k + 1 and we have that ¢|p — 1 absurd!. that’s
give us the corollary. ]

Theorem 4. Vn € N:n > 2 if the equation
(E,) :x"+y"=2" (3)

has no solution for all integers then all multiples and
divisors m , d of n , (Ey,), (Eq) have no solution.



Proof. let n a positive integer > 3 , with (F,) has no
solution , suppose there exist a multiple m of n such
that , (E£,,) has a certain solution we have 3¢ € N* n =
qd,m =nq' (Eag, Eyg) . (29" + (y1)" = (29)"

(27)9 + (y?)? = (27') have a solution .. (E,), (E,,) have
a solution. absurd.that give us the theorem. ]

Corollary 4.1. if the equation (E,) have no solution for
all prime p then the equation (E,) have no solution for
all positive n > 3.

Proof. as we proved in [Thm4] , while we have that for
all prime p (E,) has no solution then for all multiple n
of p (Ey) has no solution. (. U,c), ¢ = N) that’s give us

the corollary. ]
Corollary 4.2. the equation (1) has no solution with
(zyz,p) = 1.

Proof. as corollary of [Cor3.2] and [Thm4]| we find that
no solution for (E,)for all p prime. O

Corollary 4.3. if n is a positive integer n > 3 and a
prime p p|n such that (zyz,p) = 1 the equation (E,) has
no solution.

Proof. that’s a corollary of [Thm4]. O
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