THE ALGORITHMIC SOLUTION OF THE
ORIGINAL EUCLIDEAN FERMAT’'S LAST THEOREM (EFLT)

Chapter . KNOWN ALGORITHMS FOR REAL NUMBERS

Section 1.0, Introduction

A Wiles [46] anounced his proof of the eliptical Fermat’s Last Theorem
(ELFLT) in the Summer of 1993,

At that time the author was concerned that this (ELFLT) is not the same
as Fermat’s Last Theorem in Euclidean terms (EFLT) where Fermat’s Last
Theorem originated about three hundred fifty ysears ago. Also, the author was
concerned about using a low level when the higher levels of the Euler System
were not constructed in the number theory of the elliptic curves.

Hasse, who was the author’s Ph.D. dissertation advisor, once stated:
,The end of the 20" century will bring the solution for Fermat’s Last Theorem
(FLT) and the solution will come from the Euclidean Number Theory tools, as
Fermat had intented*. Gauss invented the Algebraic Number Theory to be the
Algebra of the n-Dimensional Euclidean Geometry (E" G) and therefore it has
to be proved in the Algebraic Number Theory.

In May 1994, the author presented her Algorithmic Euclidean proof of
(EFLT) [13] at the International Conference on Analytic Number Theory in
Allerton Park, at the University of Illinois in Urbana — Champaign.

A Wiles’s proof was declared finally completed on September of 1994.

In 1995, The Anpals of Mathematics, a publication at Princeton [44, 46]
accepted a proof of (FLT) in the geomety of elliptic curves and its
corresponding number theory which is Hecke Algebra.

Gauss, who is called The Prince of Mathematicians, said that he was
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not going to waste his proessional life in attemting to prove (FLT) wich he may
not have been able to prove anyway, and that he would leave the problem to
better mathematicians.

The July 1995, Notices of the AMS published a translation from the
German of G. Faltings* March 1995 article [32] in which the author said at the
bigining of the paper: ,,The proof of the contecture mentioned in the title was
finally completed in Sptember of 1994. A Wiles announced this result in the
Summer of 1993, However, there was a gap in his work. “The paper of Taylor
and Wiles [44] does n e this but circumvents it".

With this statement one of my concerns was justified. A Wiles did not
prove (ELFLT). It is G. Faltings who did it. In this book we will show that
Faltings” (ELFLT) is equivalent to the original (EFLT) proved by Baica using
her Generalized Euclidean Algorithm (BGEA), With this we show to the
Annals of Mathematics that Baica’s Generalized Euclidean Algorithm (BGEA)
has everything to do with the Euclidean solution of (EFLT).

(ELFLT) is equivalent to (not the same as) with the original Fermat’s

Last Theorem (EFLT) stated by Fermat in Euclidean Terms.

Section 1.1. The Euclidean Algorithm (EA), continued fraction
algorithm and Euler-Lagrange Theorem (2 - ELT)
for quadratics.

The basis of most of the results in this book is an algorithm, and we
shall therefore give a short historical survey of ist development. It all started
with the very well known Euclidean Algorithm (EA) which is an iteration of
the division algorithm, known to Euclid more than 2000 years ago. For
instance using the Euclidean Algorithm, it is easy to prove that every rational
number can be represented as a finite simple continued fraction. For that we
will define the Division Algorithm (DA) of positive integers and use it to give
the simple continued fraction interpretation of the (EA).

Let consider the Division Algorithm (DA) of positive integers. 4o and

A, with Ag > A; > 0, then there exists uniquely determined integers A, and b
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such that
A
Ag=A41 by + A, where A4;#0 and 0<A4,<A4, with by= l:—-{&g}
1
Tteration of the (DA) leads to the greatest common divisor of Ag and 4,
denoted by gcd (4o, A;)and it is known as the Euclidean Algorithm (EA).
Another interpretation of the (EA) is the Simple Continued Fraction
Algorithm. We put

A
aﬂ-—”, alzﬁl_ (42> 0)
A A,
then ap,a1>1,
1
a, = b, +— , where by = [ao]
4
I
a, Zbl s where b = [a1]
dsy

a,=b, (#1) where b, = [ax]
The Algorithm terminates if @, becomes an integer, necessarily greater

than 1. In this way we have a one correspondence between rationals @ > 1 and

these finite sequences {bo, b1, ..., bn} of positive integers bg, by, ..., by so that

Beedls
@, can be writen as a afine continued fraction sequence

{by, b1, ..., bn}.

Thus we proved that using (EA) every rational number can be

represented as a finite simple continued fraction.
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Example 1.1.1.
534 21 1 1
—=19+—=194+—=19+ =
27 20 27 | 6

— o =
21 21
1
=19+ ll = 19+ 7 =
1+E 1+ 3
3 3+%
= 19+ 11 = 19+ 11
1+ 1+
1 1
3+6 34—
=0
3
therefore

534

—={19, 1, 3, 2}.
= { }
(0)) e R and a transformation

Let the starting vector be a® = (ar1

function which is the greatest integer function [ 1( )] as a companion vector
-] 60) er

then the recursive transformation
=
= ol -5)

applied to this vectors becomes a sequence {a@"}, v=0, 1, ..., which is called
the continued fraction interpretation of (EA).
Now use this interpretation to find the finite sequence of
534
ol

27,

Example 1.1.2.
534 534
A= @)= PO = (p@) = =19=p4O
(1 ) 27 (1 ) 7 1






























