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ABSTRACT

Fermat’s last theorem can be stated as that the equation

"=y " +x",(x,y)=1 (A)
has no non-trivial integral solutions for (x,y,z) except for n=2, and therefore we have

carefully examined all primitive Pythagorean triples [1],[2] and we solved Pythagoras’
equation analytically resulting in a new  generators for Primitive Pythagorean triples
and a simple conjecture which is explained and proved for #» =3 in the following.

1. Conjecture
When y is divisible by 2, all primitive Pythagorean triples (x,y,z) are related by

—x? = y2=2.(z-x) (x + 6h) A (1)

where h=z-x=2%%"a? and 9:—;— .This resembles the Mean value theorem

F(2) = f(x) = (z=x).f"(&),where f(x)=x* , f(&)=2.¢ and §=Z+Tx,which is a

perfect square. If (4) has a non trivial integral solutions for a prime » # 2, then there
may be such solutions that one of x, y,z is divisible by »n which is well known .Then the
equation (A) can be put into the form

2" =x" =nnP o E =0y )
with z—x =n”"a” assuming that yis divisible by n,where all letters except £ stand
for integers.. This also resembles the Mean vale theorem
f(2)= f(x)=(z-x).f (&) with f(x)=x". It is conjectured [1]that if (A) is true, then

y" =&"" does not hold with integral y,& except for n=2.

2.Proof of the Conjecture

In this contribution, the conjecture in the previous section is proved for » = 3.Proof is
based on the following lemmas.

2.1 Lemma
If

2=y +x,(x,y) =1 (3)
has an integral solution for x, y,z then one of x, y, z is divisible by 3.
The proof of this lemma is simple and it is assumed without proof.
Since the above equation holds for —x,—y,—z, without loss of generality, one may
assume that y is divisible by 3.

2.2 Lemma
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If yis divisible by 3. then z-x=3" "¢ .wherc « is an integer including + 1. The
proof of this lemma is exactly the same as as in the case of analytic solution of the
Pythagoras’ cquation for primitive Pvthagorean triples and is also assumed without
proof.
Now. (3) takes the form

o :3“/'(1“;/: +x (x.y) =1 (4)
2.3 Lemma
If (¢.3)=1=(b.3). then it follows from the Fermat's little thcorem that «' +h’ is

divisible by 3 and since a' £h' =(axbh)((axb)’ +3uab) the least power of 3 that
divides a' £h' is2.

Substituting z—x =3" "a" in (4) ,one obtains

yf\ — 36/373(1(1 +33/}71'x+x2 (5)
and (5) can readily be put into the form
4}/3 — 3()/)“7\(1(7 +(2x+33/f*\a3)2 — 49;:2 (6)

If £ is an integer it can be expressed as x+ g ,wherc yis an integer, and then it
follows from (6) that
30 =@x +2u+ 3" e HQu -3 "at) (7)

Let us assume « is a prime for simplicity .If (24 -3"" &) is not equal to 1, then it
cannot be 3" 'a® since then  3x+x-1+24+3% "’ =0 from which and (5) it

follows that(3.x)# 1 Therefore 24 -3 " ais equal to @® or 37" and hence

3% —4x + 23 o+ o (a)
or

' =4x 423 gt 4307 (b)
or

2u-3""a’ =1 (©)
and (c) gives

3t =4x+ 237 gt 4] (d)

-

Since x—1 or x+1 is divisible by 3" due to (5) and since a’ Fh' is divisible by
32 we conclude that (a) or (b) or (d) is never satisfied since (3.x)# 1. Hence our
assumption that & and y are integers never holds. If @ is a composite number it can

be expressed as a product of primes and the proof of the conjecture follows in the similar
manner as above.
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