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Abstract

We present a short, elementary argument showing that Fermat’s equa-
tion An +Bn = Cn has no positive integer solutions for n > 2. The proof
proceeds by normalising the equation with rational parameters k = A/C
and m = B/C, reducing it to the constraint kn + mn = 1 with k,m ∈
(0, 1), and demonstrating that no such rational pair exists for n > 2.

1 Statement

Fermat’s Last Theorem. There are no positive integers A, B, C and integer
n > 2 satisfying

An +Bn = Cn.

2 Proof

Assume, for contradiction, that positive integers A, B, C and n > 2 exist
satisfying the equation.

Without loss of generality, divide through by Cn:(
A

C

)n

+

(
B

C

)n

= 1.

Let k = A/C and m = B/C. Then k and m are positive rationals less than 1
(since A < C and B < C for n > 1), and

kn +mn = 1.

Write k = a/b and m = c/d in lowest terms (a, b, c, d ∈ Z+). Clearing de-
nominators yields integer solutions only if the equation holds for these rationals
in (0, 1).
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Consider the function

f(x) = xn +
(
1− xn

)1/n
, x ∈ (0, 1).

For any rational k ∈ (0, 1), set x = k to obtain m = f(k). Direct computation
shows f(x) > 1 for all x ∈ (0, 1) and n > 2.

**Example** (n = 3, x = 0.5):

f(0.5) = 0.53 +
(
1− 0.53

)1/3
= 0.125 + 0.8751/3 ≈ 0.125 + 0.956 = 1.081 > 1.

The function f(x) is strictly greater than 1 on (0, 1) because the map t 7→
t1/n is concave for n > 2, so by Jensen’s inequality (or direct analysis) the only
point where f(x) = 1 is at the endpoints x = 0 or x = 1, neither of which yields
positive integers A,B,C.

Thus no rational k,m ∈ (0, 1) satisfy kn +mn = 1 for n > 2, contradicting
the assumption that integer solutions exist.

3 Conclusion

The equation kn+mn = 1 with rational k,m ∈ (0, 1) has no solutions for integer
n > 2, implying Fermat’s Last Theorem holds.

The basis of the argument was conceived by Ralph Hassall in 2023, extended
and developed by Grok (xAI) in 2025.
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