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Contrary to what some experts in the modern theory of num-
bers would want us to believe, that the truth of the Fermat’s
Last Theorem (FLT) has no single application (even within
number theory!) ([2.] and [3.]), we consider some direct conse-
quences of the Theorem in the form of open problems in the
fields of topology, number theory, ring theory and Galois the-
ory, all of which are deduced from the outlook of the proof
of the Theorem given in [4.]. Hints on how these problems
could be resolved are also included. It is our modest conclu-
sion that the absence of these problems in the aftermath of the
1994 Wiles-Taylor’s proof of FLT is due mainly to the distrust
that these experts have for any other proofs of FLT (and not
that the truth of FLT has no single consequence), especially
if the new proof claims to be elementary and is not via the
technicality of Shimura-Taniyama-Weils’s conjecture.

Notations. We employ the notations in [4.] where the Fermat polynomials,
Qn−1,a, are deduced from the Newtonian triangles, T (y). We also refer to the digital-
correspondence map, δ, and each row, N(y, n), of the Newtonian triangles. Other
notations are standard in the various fields of our applications.

§1. On non-rational Fermat triples. It is well-known that there are several
fields between the fields IQ and R, or between IQ and C. One way of generating these
subfields of R or of C is by the computation of the splitting fields of polynomials in,
say, IQ[X] or IQ[X1, · · · , Xm]. The following problems are proposed:

(a.) Which of these splitting fields over IQ will uphold the truth of the FLT?
That is, on which subfields, F, of R or C is Qn−1,a(y) ̸= αn for any y, α ∈ F. The
cases of F = IQ( n

√
σ), Fp, IQp have earlier been posited in [4.], p. 9.

(b.) Which of the splitting fields of the fermat polynomials, Qn−1,a (as may be
deuced from Theorem 5.3 of [4.]), would admit the truth of FLT and why?

(c.) What is the numerical value and significance of the constant b ∈ F in the
equation Qn−1,a(y) = δ(N(y + b, n)), in those fields F that do not admit the truth
of the FLT. For the case of n = 2 and F = IQ we already know, from [4.], p. 5, that
b := b2,IQ = 20.

§2. Correct generalization of α2 + β2 = γ2. The question has always been
asked whether FLT was the right question to the generalization of the Babylonian
results on the sum of two (rational) squares being written as a rational square. It
has been posited ([1.]) that the correct analogue to the generalization of α2+β2 = γ2

to cubes is not to consider α3 + β3 = γ3, but to seek non-zero rational solutions to
α3+β3+γ3 = δ3, while the situation for fourth powers is α4+β4+γ4+δ4 = ζ4, · · · .
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In short, the conclusion of K. Choi [1.] is that if rational solutions of

xn
1 + · · ·+ xn

k = zn

are sought, it is necessary to first have that k ≥ n, though no specific way of at-
tacking this observation was suggested by him or by Davis Wilson (See Diophantine
Equations on WolframMathWorld) other than to state some conjectures and list
the following suggestive examples: 32+42 = 52 (where k = 2 = n), 32+42+122 = 132

(where k = 3 > 2 = n), 32 + 42 + 122 + 842 = 852 (where k = 4 > 2 = n),
33 + 43 + 53 = 63 (where k = 3 = n), 44 + 64 + 84 + 94 + 144 = 154 (where
k = 5 > 4 = n), 45 + 55 + 65 + 75 + 95 + 115 = 125 (where k = 6 > 5 = n), · · · . It
is clear that there may be other examples that would escape the above scheme. We
believe that the prospect of the case k ≥ n above should not preclude the investi-
gation of the existence, or otherwise, of rational solutions of xn

1 + · · ·+ xn
k = zn for

k < n, though it may require more than 100 pages if we are to expect a proof of the
Wiles-Taylor’s magnitude (which was the case k = 2 < n) to address each(!) of the
cases 2 ̸= k < n and the new cases of k ≥ n.

We now propose an approach to this study (of both k ≥ n and k < n) based on
an observation already contained in [4.].

With k = 2 < n = 3, we already have the non-existence of rational solutions of
x3
1 + x3

2 = z3 as Theorem 4.2 in [4.]. A second look at the proof of this Theorem (as
explained in the paragraph following it) shows that the conclusion of the Theorem
stems from “the disparity in the number of terms in Qn−1,a(x) (which is seven)
and the number of unknowns in the coefficients of y (which is four)” ([4.], p. 8.) It
was also reported that there was no way to match these two numbers in the case
k = 2 < n = 3, unless we increase the number of cubes being added. That is, unless
we increase k beyond 2. Indeed if k = 3 = n, then x3

1 + x3
2 + x3

3 = z3 may be recast
as z3 − x3

1 − x3
2 = x3

3, which translate (in the context of Newtonian triangles) to
studying a cubic polynomial R3,a,b, given as

R3,a,b(y) := f3(y + a)− f3(y + b)− f3(y),

for y, a, b ∈ IQ, a ̸= 0, b ̸= 0.We then seek y ∈ IQ for which R3,a,b(y) = δ(N(y+c, 3)),
c ∈ IQ \ {0, a, b}, where the lacuna noted in the proof of Theorem 4.2 would have
been filled due to the introduction of the new term, f3(y + b).

It is clear, form [4.], how the above outlined approach for k = 3 = n may be
achieved for all k = 3 ≥ n and indeed for any k ≥ n, whenever n is fixed in N.
We need only refer to Lemma 4.1 of [4.] on orientation for the general situation of
k = 2 < n, which may itself be extended to the most general case of k < n.

The present problem, as outlined above, is a strong argument in favour of the
methods of [4.] in the complete understanding of the study of Diophantine equations.

§3. On Fermat metric. We consider here a direct consequence of FLT and
fix the positive intger n ≥ 3. It is already shown that the polynomial, Qn−1,a(y),
of Lemma 4.1 in [4.] is ̸= δ(N(y + b, n)) as long as y ∈ IQ \ {0, a}, but that
Qn−1,a(y) = δ(N(y + b, n)), whenever y ∈ R \ {0, a}, for any choice of b ∈ R. A
serious question along this line of thought is how the topologies on the two fields of
IQ and R contribute to the above conclusions about Qn−1,a(y) and δ(N(y + b, n)),
since we know that, in the Euclidean metric, IQ = R. However, there are other
topologies on IQ in whose metric the completion, IQ, would not be R. We mention
the well-known p−adic completion, IQ = IQp. It is still an open problem, included in
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§1. above, if Qn−1,a(y) = δ(N(y + b, n)), for any y ∈ IQp \ {0, a}. These and many
other examples of topologies and metrics on the subsets, N, Z, IQ, IQp, · · · , of R (or
of C) lead to the consideration of the following definition:

3.1 Definition. Let (X, ρ) be the completion of a metric space, (X, ρ). The
metric, ρ, is called a fermat metric if whenever FLT holds in (X, ρ) it also holds in
(X, ρ). We then refer to the pair (X, ρ) as a fermat metric space.

In other words a fermat metric is a metric ρ : X × X → [0,∞) for which
Qn−1,a(y) ̸= αn, for all y, α ∈ (X, ρ). If X = N, Z and x, y ∈ X, we set ρ as
ρ(x, y) =| x− y |, then(X, ρ) is a fermat metric space while (IQ, ρ) is not.

In the general situation of the above definition one would like to know if every
metric on a fermat metric space is a fermat metric and which of the topologies on
X may be deduced from a fermat metric. Also, for which example of the set, X,
(whether finite, discrete, Baire, · · · ) is every metric a fermat metric? A description
of the open sets, closed sets, accumulation of a set, interior of a set, base of the
topology, · · · , in terms of the fermat polynomials, Qn−1,a(y), y ∈ X, will contribute
richly to our understanding of polynomial-induced metrics. An open problem in §1.
is to know whether or not the p−adic metric is a fermat metric on IQ.

§4. Galois theory of Fermat fields. This section may be seen as an analytic
continuation of the exploration in §1. above. Let Fi, 1 ≤ i ≤ r be a collection of
subfields of R (or C). We shall call any member of this collection a fermat field
whenever FLT holds on it.

4.1 Definition. Let IQ ⊆ F1 ⊆ · · · ⊆ Fr ⊂ R (or C) be an increasing collection
of fields. We refer to the collection, Fi, 1 ≤ i ≤ m, m ≤ r, as a collection of nested
fermat fields of length m whenever (a.) IQ ⊆ F1 ⊆ · · · ⊆ Fm ⊂ R (or C) and (b.)
each Fi, 1 ≤ i ≤ m, is a fermat field.

Some of the important questions are:

(a.) How many collection of nested fermat fields are there for each exponent
n ≥ 3?

(b.) Is there a relationship between the length of a nested fermat fields and each
n?

(c.) In the general case of IQ ⊆ F1 ⊆ · · · ⊆ Fr ⊂ R (or C), at what field,
Fk, 1 ≤ k ≤ r, does FLT holds for which it fails at Fk+1 and what is the relation-
ship of k to n?

(d.) What are the properties of Fk and Fk+1 in (c.) above and how does the Galois
groups, Gal(Ft+1/Ft), t = 1, 2, 3, · · · , of the field extensions, Ft+1/Ft, contribute to
these conclusions above?

(e.) Is Gal(Ft+1/Ft) in any relationship with Gal(Qn−1,a) (which has been com-
puted in [4.] to be Sn−1) or with Gal(Pn,a) (with Pn,a as in [4.], p. 9.)?

(f.) How does an arithmetic group (if non-empty) of any Diophantine curve con-
tributes to all these open problems?

Conclusion. A mathematician, it used to be said, is never content with ac-
cepting a general law on the basis of its truth for particular numerical values. It
then surprises us why some mathematicians would post on their websites or instruct
academic journals, whose editors they are, not to accept any material on the proof
of FLT, based solely on the ‘particular numerical value’ of the number of false solu-
tions of FLT submitted over the past three centuries. The well-known tragic history
of Neils Henrick Abel and Evariste Galois on the radical solutions of the quintics
and higher polynomials, in relation with the expert mathematicians of their days,
ought to guide us from arbitrary acts at other peoples’ efforts. Unless we have learnt
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nothing from the single most fundamental mistakes of Carl Friedriech Gauss and
Adrien Marie Legendre with respect to Abel and Galois.

There is no doubt that any elementary proof of FLT would attract public at-
tention and diminish the popularity of the Wiles-Taylor’s proof with laymen, but it
is more important to have other views in the complete understanding of any issue
and, pedagogically speaking, much more important to update our undergraduate
and postgraduate courses on the theory of numbers than to scare our young stu-
dents with Shimura-Taniyama-Weils conjecture, even when the proof of FLT within
their understanding is out there. Indeed, not all FLT investigators are attention
seeking amateurs.

FLT has myriads of applications and consequences, some of which have been
outlined above, unless we all want to live in their denial in the same way we have
been told to discountenance any other proof of the Theorem. Indeed, it is our
modest opinion that a test for the universality of any method of proof of FLT is
its ability to address the applicability of the Theorem and of any other observation
made about it, especially as to whether or not FLT is the correct generalization of
the Babylonian results on Pythagorean triples, whose solution is already outlined in
§2. above.

We are hoping to attack some of these problems in collaboration with others. In
the mean time, we challenge any mathematician to give an argument against any
of our results in [4.].
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