Problem with a solution proposed by Arkady Alt , San Jose , California, USA.
Leta,,as,...,a,,b1,b2,...,b, be positive real numbers such that
(x=b1)(x=5b2)...(x = bn)
x—a)x—az)...x—an)

by <a; <by<ax<....<ayi <b,<a,let F(x) :=

Prove that F'(x) < 0 for any x € Dom(F)
Solution.

Lemma.

F(x) can be represented in form

Fa)y=1+3 %,
k=1

where ¢,k = 1,2,...,n are some positive real numbers.
Proof.

Let Fi(x) :=

(x=>b1)(x—02)...(x—by) k<
x—a)x—az)...(x—ax)’

We will prove by Math. Induction that for any k < nthere are positive numbers

ci(@),i = 1,...,ksuch that Fi(x) = 1+Z ck(l)

Let dy == ay — by > 0,k=1,2,...,n

Note that F(x) = =01 — x—arrai=b, _,, _di
Since ﬁ:g’;ﬁ =1+ % d"; — then in supposition F7(x) = 1+2 xck(gl :

where c¢(i) > 0,i = 1,...,k < n we obtain
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;am—ai x—ai_x—ak+1>_1+x—ak+1 1+§ak+1—ai +

cr(i) diil B dini Fi(am) i) bpy —a;
;x al< _ak+1+—ai)_1+ X — sl +§x—ai'akil—ai'
Since Fi(ar1) > 0and by —a; = (b1 — ax) + (ax —a;) > 0 then

(b1 — ai)cx(i)

ci(k+1) = dk+1Fk(ak+1) >0, cen (i) = ~—4 =7, >0,i=12,....k

and Fk+1(x) = 1+Z ckﬂ(l) .

Since F(x) = 1+Z —<k—and ¢, > 0,k=1,2,...,n then F'(x) = -}, —%— <0
=1 k =1 (x—ax)

for any x € Dom(F) = R\{ai,az,...,a,}.



