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REMARK ON SOME RESULTS OF S. PRESIC AND S. ZERVOS

Milan R. Taskovié¢

(Communicated March 5, 1971)

In his thesis ([1], p. 342—343), S. Zervos has proved a theorem which
comprises several results of other autors concerning bounds of moduli of
zeros of polynomials. In [2], S. Predi¢ gave a simple lemma, from which he
deduced that theorem directly. The Pre§i¢’s lemma can be formulated as follows:

Let E be a nonempty set totally ordered by the relation < and let the
Sfunction g (x;,...,%) (X,...,%, &(Xy,...,%) & E) be decreasing with res-
pect to each of its arguments. Then the following implication holds:

E=g(E,..,E)>E<Kmax Ay, ee sl €0 -ees A} Byseen s A CE).

We remark here that this statement can be extended by the following

Lemma. Let the nonempty set E be totally ordered by the relation <
and let the function g(x,,...,x) (x;,...,%;, g€(x,,...x) € E be decreasing
with respect to each of its arguments. Then:

) E<gE,....8) &<t max {A,,..., A, 80, oo )} (A, - N EE),
)] E=g@E,...,E)=2E>=min {A,...,N, 8Qp .50} Qe , M EE).
Hence, in particular,
(3 E=gE,....5)>
min {A,..., 0, 8GR, .., A)I<XES max (A, .., h, 8,5 R) )
Pys oo s N EE).

Proof. Implication (1). Let €< g(€,...,E) and A=max {A;,..., A},
where the elements A;(/<i<k) are arbitrarly chosen. If §=<CA,
then
4) E<{max {A,..., 0N, 8, ..., 00}
obviously holds. If A=(%, then

E< 8E, 8 < g(hs-. s )

and (4) holds again.
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One gets the implication (2) by applying the above result case where relation
def

= is replaced by relation < = >=; in fact, after this change, every maximum
becomes a minimum and the function g(x;,...,x,) remains decreasing with
respect to each argument.

The last assertion is evident.—

We note that, by application of the proved lemma (in fact of (3)), one
can simultaneously obtain the upper bound and the lower bound of the root
of equation

n
xM=g, x1ta, x4 . .. ta, (al,az,...,a,,>0; > a,.>0),
i=1

given by the mentioned theorem of S. Zervos, while the application of the
Pr=8i¢’s lemma only gives directly the upper bound.
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