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Abstract—In this paper, the generalization of famous Fermat’s Last
Theorem and famous Beal’s conjecture have been presented. Beal’s
conjecture is still an open unsolved problem having an award of one
lac USD for proving or disproving the conjecture. This
generalization may be helpful in the proof of the conjecture.

1. INTRODUCTION

Pierre de Fermat in 1637 wrote in the margin of a copy of
Arithmetica that no three positive integers a, b and ¢ satisfy
the equation a™ + b™ = ¢ for any integer value of n greater
than 2. He claimed that he had a proof that was too to be fitted
in the margin. This result is known as Fermat’s Last Theorem
or Fermat’s Conjecture in the literature. Several
mathematicians attempted to prove or disprove this theorem.
But they could succeed partially. Finally, after 358 years of
efforts by mathematicians, Andrew Wiles in 1994 proved this
result successfully. He formally published it in 1995. This
unsolved problem stimulated the development of algebraic
number theory in 19" century and modularity theorem in 20"
century. This theorem is among the most notable theorems in
the history of mathematics and was in the Guinness Book of
World Records for most difficult mathematical problems prior
to its proof.

Billionaire banker Andrew Beal (1993) while investigating
the generalization of Fermat’s Last Theorem proposed a
conjecture. This conjecture is known as Beal’s Conjecture. It
has been claimed that the same conjecture was formulated
independently by Robert Tijdeman and Don Zagier. So it has
also been referred as Tijdeman-Zagier conjecture.

Gandhi &Sarma (2013) attempted to disprove the Beal’s
conjecture.Gola, L.W. (2014) presented a proof of Beal’s
conjecture.

In this article, the generalizations of Fermat’s Last Theorem
and Beal’s Conjecture have been presented.

2. FERMAT’S LAST THEOREM:

There exists no positive integer a, b, c for positive integer
n > 2 such that

a +b" =c". Q
3. BEAL’S CONJECTURE:

Ifx! + y™ = z" where x, y, z, |, m and n are positive integers
with I, m and n are greater than 2 then x, y and z have a
common prime factor.

Few illustrations are given below:

1. The solution 33 + 63 = 3° has a common factor 3.

2. The solution 76 + 77 = 982 has a common factor 7.

3. The solution [a(a™ 4+ b™)]™ + [b(a™ + b™)]™ =
[(@a™ + b™)|™*! for a,b > 2, m > 2 has a common factor

(@™ +b™).

4. The solution (a™ — 1% + (a™ — 1)?™*! = [a(a™ —
12772, a> 1, 72> 2 has a common factor @712 ..

4. GENERALIZATIONS:

Generalized Fermat’s Last Theorem:
There exists no positive integer a,, a,, ..., a,,, b such that

at +aj +--+ay, =b", 2
Forn > m where m and n are positive integers. For n <m
there exist positive integers ay,ay,...,a,,,b satisfying
equation (2).

Few illustrations are given below:

1) For m =3 and n = 2 there are positive integers 1, 2, 2
and 3 such that

12 422 4+ 2% = 32,

2) For m =3 and n = 3 there are positive integers 3, 4, 5
and 6 such that
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33+ 4345 =6

3) Form = 4 and n = 3 there are positive integers 1, 1, 5, 6
and 7 such that

P +134+534+63 =73

4) Form = 5 and n = 4 there are positive integers 2, 2, 3, 4,
4 and 5 such that

2% 4+ 2% 4+ 3% + 4% + 4% = 5%,
5) 30*+120* + 272* + 315* = 353* (By Norrie’s (1911)
5. GENERALIZED BEAL’S CONJECTURE:

There exists no positive integer ay, a,, ..., @, N, Ny, -
such that

Ny, b

ail+ay? 4+ a," =b" , forng, n,, ..n,, >
m unless a4, ay, ..., a,, and b have a common prime factor. For
ny,ny,..n, <m the above equation may have positive
integer solutions.

Few illustrations are given below:

1) The solution 363 + 723 + 1083 = 36* has a common
factor 363. Here m = 3 is equal to the exponents of left
hand side.

2) The solution 733 + 1463 + 2923 = 73* has a common
factor 733. Here m = 3 is equal to the exponents of left
hand side.

3) The solution 1983 + 2973 + 3963 = 99* has a common
factor 993. Here m = 3 is equal to the exponents of left
hand side.

4) The solution 98* + 196* + 294* = 98> has a common
factor 98*. Here m = 3 is less than the exponents of left
hand side.

5) The solution 273* +546* + 1092* = 273°has a
common factor 273*. Here m =3 is less than the
exponents of left hand side.

6) The solution 1003 + 2003 + 3003 + 4003 = 100* has a
common factor 1003. Here.
m=4

7) The solution 1613 + 3223 + 4833 + 805 = 161* has a
common factor 1613. Here

m=4.

8) The solution 6483 + 9723 + 12963 + 16203 = 324* has
a common factor 3243. Here m = 4.

9) The solution 2253 + 4503 + 6753 + 9003 + 11253 =
225%* has a common factor2253. Here m = 5.

10) The solution 354* + 708* + 1062* + 1416* = 3545 has
a common factor 354*. Here m=4.

11) The solution [a(a™ + b™ + c™)|™ + [b(a™ + D™ +
cmm+ cam+ b+ cmm

— [(am +p™ + Cm)]m+1
fora, b,¢ > 2, m > 2 has a common factor(a™ + b™ + ¢c™)™.

6. CONCLUSIONS

In this paper, the generalizations of Fermat’s Last Theorem
and Beal’s Conjecture have been presented. Different
illustrations have been presented.
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