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A SIMPLE NUMBER THEORETIC PROBLEM III

Kiyoshi ISEKI
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Abstract. In this note, we prove that positive integral solutions of x2
1+x2

2+...+x2
m =

y2 do not satisfy xn
1 + xn

2 + ... + xn
m = yn by elementary way.

Let a1, a2, ..., am, b be a positive integral solution of the equation

x2
1 + x2

2 + ... + x2
m = y2.

Suppose that a1, a2, ..., am, b is a solution of the equation

xn
1 + xn

2 + ... + xn
m = yn,

n is a natural number 3, 4, ...

bn = bn−2b2 = bn−2(a2
1 + a2

2 + ... + a2
m)

> an−2
1 a2

1 + an−2
2 a2

2 + ... + an−2
m a2

m = bn,

which is impossible.

Proposition. Any positive integral solution of

x2
1 + x2

2 + ... + x2
m = y2

is not a solution of
xn

1 + xn
2 + ... + xn

m = yn(n = 3, 4, ...).

For example, in my notes [1],[2], there are identities

3802 + 3812 + ... + 99782 + 99792 = 5755002

with 9600 terms,
3072 + 3092 + ... + 203032 + 203052 = 11813002

with 10000 terms.

These numbers do not satisfy the equation

xn
1 + xn

2 + ... + xn
m = yn,

where m = 9600, 10000, n = 3, 4, ...

For an identity in [3],
24 + 24 + 34 + 44 + 44 = 54
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we know that (2, 2, 3, 4, 4, 5) is not a solution of

xn
1 + xn

2 + xn
3 + xn

4 = yn

for n = 5, 6, ...

All Pythagorean triples are not solutions of

xn + yn = zn(n = 3, 4, ...)

By the same highschool math. technique, we can easily obtain more general proposition.
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