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Abstract

This paper proposes a generalized ABC conjectuteaasuming its
validity settles a generalized version of Fermkt& theorem.

1. Introduction: The proof of Fermat's Last Theorem by Andrew Wiles
marks the end of a mathematical era. Fermat'shasirem (FLT) was
finally settled in the affirmative by Andrew Wil¢$] in the year 1995.
The present paper is about stating and provingsailpie
generalization of FLT. This paper proposes genagdlversion of
ABC conjecture and assuming its validity settlesegalized version
of Fermat’s last theorem.

Theabc conjecture, [2], also known as the Oesterlée—Masser
conjecture, is a conjecture in number theory, firstposed by Joseph
Oesterlé(1988) and David Masser (1985) as an insgsdogue of
the Mason-Stothers theorem for polynomials. Theembuare is stated
in terms of three positive co-prime integexsh andc (hence the
name), and satisfg + b = c. If d denotes the product of the

distinct prime factors odbc, the conjecture essentially states thet
usually not much smaller than

2. A Generalization of FLT: A possible generalization of Fermat'’s last
theorem can be made as given below.

Theorem 2.1(Generalized FLT): For every positive integde> 2 there
exists a positive integed(K) =2k +2 such that for everg> g(k) the
diophantine equation

X' X +Xg e+ x =2"
has no nontrivial solutions in terms of positiveegersx; 1<i <k and z.
Remark 2.1: It is clear to see that the original Fermat’s thsbrem is a
special case of this theorem wkhr 2 and for this case the theorem is
true even for smaller indices. For this cag@) =6, but actually the
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theorem holds even for smaller indices, namelyttiervalues oh = 3, 4,
and 5 also.

We now proceed to state generalized ABC conjecAssuming the
validity of this generalized ABC conjecture we adlysee that it is
straightforward to prove (as a consequence) theeafiven theorem 2.1.

A Generalized ABC Conjecture: We give below three equivalent
versions of the generalized ABC conjecture. Usexpsd generalized
version of ABC conjecture, namely, generalized A&@jecture (I1)
we show that we can obtain generalized FLT.

Definition 2.1: Radical ofn, rad(n), denotes product of all distinct prime
factors ofn.

Illustrations: rad(16) = 2,rad(17) = 17,rad(18) = 2.3 = 6.

Leta=2,b=3"109 = 6,436,34% = 23 = 6,436,343, then
rad(abc) = 15042.

Generalized ABC Conjecture (1): For every€ > 0 , there exist only
finitely many (k+1)-tupledd,, &,,-*-,a,,b) of positive co-prime
integers, withd, +a, +---+a, =b such that

1+&

b > rad(a,a, - a,b)

Generalized ABC Conjecture (11): For every€é > 0, there exists a
constantC(¢) such that for all (k+1)-tupleéd,,a,, -, a,,0) of

positive co-prime integers, wit, + @, +---+ 8, =D the inequality
b<C(&)rad(aa,---a.b)™* nolds.

Definition 2.2: Quality, d(&,,a,, -,a,b) , of the (k+1)-tuple is given
as follows,

log(®)
log(rad(a,a, ---a,b))

q(ay,a,, -, &, b) =



Generalized ABC Conjecture (111): For every& > 0, there exist only
finitely many (k+1)-tupled@,,a,,-*,a,,b) of positive co-prime
integers, witha, +a, +---+a, =b such that

a(a,a,, -, a,b)>1+¢,

Proof of theorem 2.1: If generalized ABC conjecture (ll) is correct when
C(¢) =1 and& = land when co-prime natural positive numbers exist

which ared;,a,,-+,a,,b and they satisfig, +a, +---+a, =b then
the following inequality holds:

b<rad(aa,---ab)’
n n n n
We assume the co-prime natural numb&s X3, X» £ which
n n n __ n

satisfy generalized FLT:i.@q TX T+ X =2,
Now, replacing
a, to X,a, to X5, ...... , 3, to X, andb to z"we have (from above

n n n _ 5N
inequality) following outcome from equatioty T X T--+X =2

which represents equation for generalized FLT:
we have

Z" <rad(X'x} -+ X0 2")* =rad(XX, - X,2)* < (XX, -+ %, 2)* < (2"*")% = 2%
n n n n
Therefore, to have a set of co-prime natural numBe » X33 X, Z

n n n _ 5N
satisfying X, T X T+ X = Z the indexn must satisfy the
inequality given below, namely,

n<2k+2. ]
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