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ON A GENERALIZATION OF THE CHONG KONG MING THEOREM
Josip E. Pedarié

0. Chong Kong Ming ([1]) has proved the following theorem:

THEOREM A. Let p=(p1,...,pn) and x=(x1,...,xn) be the nonnegative
n~tuples and let function F be defined by
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Then F(1) is a nondecreasing function on [0,1].
From Theorem A, it is obtained:

THEOREM B. Let p and x be the nonnegative n~tples and let
0<a<b<1. Then .

Gn(x;p) < F(a) <€ F(b) = An(x;p), (2)

where F is defined by (1) and
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1. In this paper we shall give the generalizations of Theorems
A and B.

THEOREM 1. Let p and x be the nonnegative n-tuples and let the
function ¢ be defined by
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Then ¢(Ar,a) is a nondecreasing function for 0 <A<1 and 0 ga ¢ +=.
PROOF. We shall use the following notations:

$L(x,a) = 3er,a) 8 (n,a) =
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X = An(x;p).

From (3) we have
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The function u(x)=(a;x)/(xa+(1—x)x) is convex for x 20, because N

u”“(x)=2a(1-1)/(xa+(1-1)x)> 2 0. Using the Jensen inequality for
convex function u,
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i.e.

¢5(x,a)/¢(2,a) 2 0.

So, ¢ is a nondecreasing function on 0<A <1 for every aé [O,on).

On the other hand we have
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The function V(x) = A/(ra+(1-1)x) is convex for x 20, because
V7(x) = 2a(1-a)*/(ra+(1-2)x)® 2 0. Using (4), we have
n -
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A/ (ra+(1-2)g~ I p.x.) < L psa/(xa+(1-1)x.)
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$2(x,a)/¢(x,a) 2 0.

So, ¢ is a nondecreasing function for 0 Sa <+, too.
Thus the proof is finished.

Rﬂgﬁg/f Egr/a=§, from Theorem 1, we obtain Theorem A.



COROLLARY 2. Let p and x be the nonnegative n-tuples.

If 0<asxs<b<« and OVSqusl, then
An(x;p)/Gn(x;p) < ¢(p,a) < F(p) <F(q) <¢(g,b) £ 1,

where F and ¢ are given by (1) and (3). N

If 0fasb<~ and 0<p<q<1, then

$(p,b)
An(x;p)/Gn(x;p) < ¢(p,a) < { <¢(q,b) =< 1.
$(q,a)
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