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L E T T E R T O E D I T O R I A L G R O U P
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SET OF NATURAL NUMBERS N\ {60n+1, n ∈ N}
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In the present paper it is shown that for every number k 6≡ 1 (mod 60),

the equation
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k
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z

has at least one solution (x,y,z) ∈ N.
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V. Sierpinsky in his paper [1] suggested a hypothesis, stating that for any
number k > 1, the equation 5/k = 1/x+1/y+1/z has a solution (x,y,z) consisting
of natural numbers, and the statement was proved in the same paper for all natural
numbers 1 < k ≤ 1000.

G.Palma has shown that Sierpinsky’s hypothesis is true for all natural numbers
k > 1, that are not of the form 1260m+ 1,m ∈ N, as well as for all numbers
k < 922322 [2].

Later other authors have shown that the set of all numbers k > 1, for which
Serpinsky’s hypothesis may not be true, is bounded from above, which means that
the hypothesis is true for almost all numbers [3–6] .

However, the final solution is still unknown.
The main result of the present paper is the following:
T h e o r e m . If k is a natural number with k 6≡ 1 (mod 60), then the equation
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(1)

has a natural solution (x,y,z).
Proof. We will consider are separately several events covering all possible

cases of k 6≡ 1 (mod 60).
Case 1. If k is an even number, i.e. k = 2n, then the triple x = 2n;

y = n; z = n, is a solution for (1).
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Case 2. Assume now that k ≡ 1 (mod 10). Obviously, {10n+ 1,n ∈ N} =
= {30n−9,n ∈ N}∪{30n+1,n ∈ N}∪{30n−19,n ∈ N}, and we have in this case
three possibilities:

Case 2a. If k = 30n−19 for some n ∈ N, then the triple x = 3(2n−1);
y = 3(2n−1)(30n−19); z = (2n−1)(30n−19) provides a solution of (1).

Case 2b. If k = 30n−9 for some n ∈ N, then the triple x = 6n−1; y =
= 3(6n−1)(30n−3); z = (6n−1)(10n−3) is a solution of (1).

Case 2c. Let k∈{30n+1, n∈N}, it is easy to see that {30n+1, n∈N} =
= {60n−29,n ∈ N}∪{60n+1,n ∈ N}.

Since we have assumed that k 6≡ 1 (mod 60), than k = 60n−29 for some
n ∈ N and the triple x = 60n− 29; y = 15n− 7; z = (60n− 29)(15n− 7) is the
solution for (1).

Case 3. If k ≡ 3 (mod 10), Then k = 10n− 7, for some natural n and
x = 2n−1; y = (2n−1)(10n−7); z = (2n−1)(10n−7) is a solution for (1).

Case 4. Assume k ≡ 5 (mod 10), so k = 5(2n−1) for some n ∈ N. Then the
solution of (1) is x = 2(2n−1); y = 3(2n−1); z = 6(2n−1).

Case 5. Let now k ≡ 7 (mod 10). We get k = 10n− 3, then the triple
x = 2n; y = 2n(10n−3); z = n(10n−3) is solution for (1).

Case 6. Finally, let k ≡ 9 (mod 10). If k = 10n− 1, then the following triple
provides a solution for (1): x = 4n; y = 4n; z = 2n(10n−1).

So we show that the equation 5/k = 1/x+ 1/y+ 1/z has natural solutions
when k /∈ 60n+1, n ∈ N set. �
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