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In [1] they are formulated and proved the following problems:

Problem 1: If a, b, c, d are positive real numbers such that [n.a] + [n.b] = [n.c] + [n.d]
for all positive integers n, then a + b =c +d.

Problem 2: If a,b,c,d are positive irrational numbers such that a + b = ¢+ d then
[n.a] + [n.b] = [n.c] + [nd] for all positive integers n.

Here we shall generalize these problems.

Problem 1’: Let m > 1 be a natural number, ay, ag, ..., Gy, b1, ba, ..., by, be positive

m m

real numbers. If ¥ a; and ¥ b; are natural numbers and if for some natural number
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Proof: For every positive real number z we can write z = [z] + {z}, where [z] is the
integer part of  and {z} is the fractional part of . Then
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i.e.,
| Y a; — by bzl < 1.
i=1 i=1
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But, by condition ¥ a; and X b; are natural numbers. Therefore

=1 i=1

ie.,



Problem 1”: Let m > 1 be a natural number, aq, ay, ..., @y, b1, b, ..., b, be positive real
numbers. If for every natural number n

i=1 =1
then

Proof: As above we obtain that
m m
m
| > a; — by bz| < —
i=1 i=1 n
for every natural number n. Let n divergents to oo with natural values. Therefore
m m
| £ a;— X b <0,
i=1 i=1

from where we obtain that
m m
=1 =1
Obviously, Problem 1 is a partial case of Problem 1’ and Problem 1”.
Problem 2’: Let m > 1 be a natural number, aq, ag, ..., am, b1, b2, ..., b,, be positive real
numbers. If

then for every natural number n
m m
| ¥ [na]— ¥ [nb]|<m-—1.
i=1 i=1

Proof: Now, we obtain
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|2 ral- £ bll=] £ (a—fnal) = E (nbi— {nb})

i 1= = 1=

M3

(tna}) = b Dl < = [{na}) — {nb <m,

i=1
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But X [n.a;] and X [n.h;] are natural numbers, from where it follows that
i=1 i=1

m m
| ¥ [na]— X [nb]|<m-—1
When m = 1 we obtain Problem 2 in a more genaral form, because the condition for
irationalness of a, b, c, d.
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