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ABSTRACT. The short proofs of the Fermat’s Last Theorem for even n > 4.

I. INTRODUCTION

It is known that for each primitive Pythagorean triple (z,y,z) there exist two
relatively prime natural numbers wu, v such that w — v is positive and odd.
Moreover

(1) 2 +y? =N (@ +y) + [ (2 -y)) =247
1
where z is odd because for all a,b € N: 3 [(Qa +1)% + (20 + 1)2] is odd.

II. THE FERMAT’S LAST THEOREM FOR EVEN n

Theorem 1 (FLT). For all n € {4,6,8,...} the equation
Xt 4y =27"

has no primitive solutions in Nj.

Proof of the Main Theorem. Suppose that for some n € {4,6,8,...} the equation
X" 4Y"=2"

has primitive solutions [X,Y,Z] in Nj.

A. The Proof of the Main Theorem for 4 | n.

We assume that for some relatively prime natural numbers u, v such that u —wv
is positive and odd:

2 2 ny?2 z 2 2 z
ue — v = (X4> Nauv=Y2 ANu“+v°=22]|.
Thus on the strength of (1):
9 ny 2 ny 2 n n n n
2 = (X4> + Z4) Av—X1=%+XiAXi+v=21|=
n n n n
(3X4 = Z1VX1= 24) = ged (X, 2) > 1,
which is inconsistent with ged (X, Z) = 1.
Date: 12 June 2013 — 21 November 2013.
1991 Mathematics Subject Classification. Primary: 11D41; Secondary: 11D45.
Key words and phrases. Diophantus Equation, Fermat Last Theorem, Greatest Common Di-

visor, Indirect Proof, Pythagoras Theorem.
This paper is in final form.



2 LESZEK W. GULA

B. The Proof of the Main Theorem for 4t n.

We assume that for some m € {3,5,7,...} and for some mutually coprime odd
natural numbers a, b, ¢, d and for some relatively prime natural numbers w, v such
that w — v is positive and odd:

[2m =n A (abed)®™ = (u+v)? (u—v)? = (X™)? = (Z™ +Y™) (Z™ = Y™) A
(ab)" =u+vA(ed)” =u—vAut+0v?=2"A2uv=Y"A
PP =Z4+Y AN =Z Y ANbd) =22 -Y2 A 4|Y],
which is inconsistent with 41Y [2]. This is the proof. O

III. THE PROOFS OF THE FERMAT’S LAST THEOREM FOR n =14

Theorem 2. The equation
7t vt =2a?
has no primitive solutions in Nj.
Proof. Suppose that the equation
Z4 _ Y4 _ 1'2
has the primitive solutions [Z,Y,z] in Nj.
A. The Proof For Odd =.

We assume that for some mutually coprime natural numbers Z, Y, p, q, where only
Y is even:

(Z2+Y?=p’NZP =Y’ =¢" 1] ) N22° =p* + ¢* Apg =]
Thus on the strength of (1):
(p=Y+qAtq=q-Y)=(p=qVp=3q) = ged(p,q) > 1,
which is inconsistent with ged (p,¢) = 1. X
B. The Proof For Even .

We assume that for some relatively prime natural numbers u, v such that u —wv
is positive and odd:

(u2+v2 =Z2ANu? — 0P = Y2 A 2uu = o A 2uP :Z2+Y2).
Thus on the strength of (1):
(Z=Y+uvAtY =v-Y)= (Z=3YVZ=Y)=gcd(Z)Y)>1,
which is inconsistent with ged (Z,Y) = 1. This is the proof. O
Corollary 1. The equation Z* —Y* = 2% has no primitive solutions [Z,Y,X] in
Ny, where X = \/:E This is the corollary.
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