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4. Prove that for any real numbers x;,x2,...,x, € (0,1/2] holds inequality

" 1 1 1
(xl +xzn+...+xn -1) ={(zr- 1)(5 B 1) (ﬁ B 1)'
Solution by Arkady Alt , San Jose ,California, USA.
First we will prove this inequality for n = 2, namely inequality

(1) x+y—1) (+-1)(F-1).xy e 1),

2
Since x +y < 1 we obtain (l - 1)(7 - 1) <x+y 1) =
(-G
xy(x +y)
Having inequality (1) as base of Math Induction and for any » > 3, assuming

- ; k k 1 1 1
that inequality (+—A—-1) = (& -1) (& -1 (£ -1)
holds for any 2 < k < n we consider two cases:
1. In case n = 2m since by assumption holds inequalities

<X1+sz+ +xk_1>m—<L_l>(%_l> (L_ )
(xm+1+xm+2+ AXom 1) = <Xm+1 B ><Xm+2 B ) <x2m _1>

and by replacing (x,y) in inequality (1) with pair of numbers

(xl T X2 8 Tk Al FXmi2 T Foom ) which belong to (0, 1/2] as well

we obtain inequality (

m
X1+ X +.. Xk )(xm+1 +xm+2 +.. . txXom ) -

1 -1 1 -1 >
X1+ X2 +...+Xk Xm+l T Xms2 +. ..+ X2om -
m m

then (L~ 1) (-1 ) (1)

m 2m 2m.
<x1+xz+ X 1) (xm+1+xm+2+ X2 1) = <x1+x2+---+x2m _1> ’
2. Ifn =2m -1, where m > 2 then applying case 1 to x1,x2,...,x2s-1 € (0,1/2] and

Xom = X +x5’;'_“1+x2m‘1 e (0,1/2] we obtain inequality

x%_l><x 1) <x2ml _1><x2m _1> <x1+x2+ AX 21+ Xom _1>2’”

2m 2m
((2m_1)x2m + Xom - ) - <x2m
2m—-1
Hence, (%_1><X 1) (mel B ) (sz =

( 2m—1 _ >2m 1
X1+ X2 +.. X om-1 .

Thus, by Math Induction proved that inequality
" 1
<x1+xzn+...+xn —1> < ——1)( —1)...<ﬁ—1> holds for any n > 2.
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