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! A NOTE ON AN INEQUALITY

KAREL DRBOHLAV
Charles University Prague '
Received October 30, 1961.

In [1] the authors use the following lemma (see [1], page 1233, Lemma 1
proof):

If0<y.<y+a,_§l(_qnd0<es'-é—, then

ty +e)lg(y +e) —ylgy <&
However, it may be of some interest perhaps even when applications are
oconsidered that the condition 0 < &. g.—:—,is .unnecessary and that it may be

generalised as follows:
LEMMA: For every a € (0, 1) therewacmumuq,suchthw:f0<y<'y+
+ e < 1then

(y +e)lg(y +6) —ylgy <aawe.
- Proof: ObServe first that there are constantsy f > 1, y > 1, 6 > 1 such

that (1 +u)" <B, (1 +u) *<yand v <4 for everyse(o oo) and
for every v € (0, 1). We conclude that — v-=Ig v <1g &, —vigv<vlgé
and finally v—* < & for every v € (0, 1).

Now put 1, = max [, 6] and consider 0 < y < y + ¢ < 1. Let
eyt =y

Then

L. o

oy =1+ o) v+ <p I <n <l

In case that w>(y + s)ﬂ" we have y¥. (y + e)—(am) =

_Yv .
- (l + i] Ty e =ye <yt = (70)"" <

Inany case|(y +€)lg(y +¢) —ylgyl <e*lgi..
Now by putting a, = Ig 1, our lémma is proved.
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Note:" By elemenﬁary considerations best value for B, v, 6 and e, may
be found:.

ﬂ=e,r=1»"=°"P{e(1l A o= mx{t S =g}

For every fixed &, 0 < & < 1, the function a.e* takes its minimum for a, =
=1—e"1 =0,63212056. .. which is the best value for «’s. In this case yet
ay, =1. .

QCOROLABY:
Ifo<y<y +e<l,then

v +2)lg(y +&) —ylgyl <e~,
where ay =1 —e71,

POZNAMKA K JEDNE NEROVNOSTI
Souhrn
V préci se dokazuje tvrzeni: Ke ka¥dému « € (0, 1) existuje as takové, Ze jellio<y <

<y+e<1 pak |(y +s) lg (y +s)—-ylgy| < aae>. Nejlepdi odhad tohoto typm
nastévéproa.=l——e de jest an, = 1.
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