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Statement

• The equation xn + yn = zn cannot be solved
for natural numbers x, y, z, and a natural
number n > 2.

• Power term:  zn := n factors of z

• Natural number: integer number z > 0

• Each variable x, y, z, and n stands for a
number, here of the natural numbers.



1st Substitution of the Equation

• Switch to: (x/y)n = (z/y)n - (y/y)n = qn - 1

• Geometric sequence as telescope sum:
qn - 1 = (q - 1)(qn-1 + ···+ q P + ···+ q + 1)

• zn - yn = (z - y)(zn-1 + ···+ zn-1-P yP + ···+ yn-1)

• Factor (z - y) be b (is often 1) for n > 1.

• Special case n = 1 is soluble: x + y = z

• Thus 1st substitution for n > 1: z = y + b



2nd Substitution for b = 1

• Rest problem for b = 1: xn = (y + 1)n - yn

• Special case n = 2: x2 = 2 y + 1
leads to all odd square numbers.

• For n > 2 the Binomial theorem is forcing:
x3 = (y + 1)3 - y3 =   3 y2 + 3 y + 1
x4 = (y + 1)4 - y4 = 4 y3 + 6 y2 + 4 y + 1 etc.

• Thus 2nd substitution for n > 2: xn = - yn



Pythagorean Twins

• Rest problem for b > 1: xn = (y + b)n - yn

• Special case n = 2, fixed b:  x2 = 2 b y + b2

yields the missing Pythagorean twins:

• y = (x2 - b2) / (2 b) is often soluble, e.g.:

• b = 2: 172 - 152 = 82 = x2 (irreducible)

• b = 3: always reducible by division by 9

• b = 9: 1492 - 1402 = 512 (irreducible)



2nd Substitution for b > 1

• For n > 2 the Binomial theorem is forcing:
x3 = (y + b)3 - y3 =   3 b y2 + 3 b2 y + b3

x4 = (y + b)4 - y4 = 4 b y3 + 6 b2 y2 + 4 b3 y + b4

etc.

• For n > 2 the Binomial theorem (by Fermat
andPascal) is fundamental in such a manner,
that there is no way to go around.

• Thus 2nd substitution for n > 2: xn = - yn



Conclusion

• The equation xn = - yn always leads out of
the set of natural numbers.

• Therefore follows the statement:
The equation xn + yn = zn cannot be solved
for natural numbers x, y, z, and a natural
number n > 2.

• quod erat demonstrandum (That‘s it).
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