NOTE ON A MEASURE PROBLEM

By Tsuyoshl HAYASHIDA.

Messers. Anzal and Ito and others
proved independently the following fact
with help of an integral inequality.

Let within a set & whose total
measure is 1, there be infinitely many
subsets A: , each having a measure
greater than o . Then, for a given in-
teger v and a positive number & there
are n sultable integers i,<--<i, such
that mAin-nAiv > xN-¢

The object of this note 1s to give
a more precise result by an arithmeti-
cal approach,

Theorem., Let within a set S who-
se total measure is 1l,there be n sets

Al, A3, An whoSe mean measure equals to
o o Then, if n is greater than a
certain integer n, which is determined

by an integer wn&m)> and a positive

number ¢ , we can choose a set of ~

integers i,<--<i, suitably such that
mﬂi.n“‘nAiu > oN-¢ .

Proof., ILet us consider & set B,
of points whlch do not belong to any
one of A;’s , and let mB,=$, . Let
us consider a set Bg of points whieh
belong to just & of A;’s , and let
m Bg=46g (=, n)e Then the conditions
can be written as follows:
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And the quantity in question
a,,zé—)_ mhah, 18 glven by
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And conversely when subsets B; are given
satisfying these relations (1) and (2)
(where mBi=4%,), we can compose sets A;
by dividing B¢ arbitrarily into ()
parts Ci..i;, (i e1,2,0-un) and by col~
lecting sets c,..i, whose suffices
contain i to a set A (im1,2,~.m) o
Now,
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In order that -—o"+ awv+e=zo 1t is suf-
ficient that every bracket is positive

or zero, &8 $x =0 « But
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S l:'f'(‘nll(zj)’ “<“ n-N+1 —0
when n—o , Hence we surely get on>o
—¢ when m Ais greater than a certain
value mMm, o When we estimate the above
inequality a little more precisely, we
shall see that it 1s always enough that
Mo, 1is not_less than (V- , _
A typical example is an ideal mix-

ture. In this case m Ain-nhi, ere
all equal to o .
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