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1. Problem. Let z,.y.z,y,....
z,.Y, be positive real numbers, Is it
possible  that the inequality

. +4..+2Z x

I 2> holds for all
yl v L4 ”u y'
i 20 .20 ?

oletal Ul (@il Glalae e el eale Gamil & s —a g b

2. General Remarks. This is an
original Olympiad problem, It was
 proposed to student of 9% Grades at

- the school level in Latvia, academic
- year 2001/2002. So it is casy by
1y different approaches it admits
d many questions it raises,

\nswer. no.

from WENMC conference presentations

lefinition. It is chosen because of

" C.  Proof

—

ot S e £ R 8 o -

. Cdnod 5 , ,
= MM)'M_Z,&@L”””)&”:NMJ‘}”QM?&
Lo U 3,90 0! 31, 305 MM o Jgiad Sk ilidin fogy i (s s aNe

P e e R S

Juices, Broken lines and more in one ineq
Liga Ramana, Agnis Andzans

=l;2:,,,;1i,wco
(9 # .5y, )z, 40, + zn;., >

'-'"‘//

('Ti +3, )y + +

which is a contradnction,,‘h' %

(Note that the method of i |

presented in this solution.)
11 4!)

B. Proof by extremal elem

Let’s dcnole the largest r;
2.5 5oy Thet!

" 1/2 Y, %
.’E'2 i‘ k}/’u ,It ky,,'m v
Zy +... Icyj .
y,+..,+y,, Y + ok
But =2 for some

J

answer is “no”,

-

induction,
We will proof tbaé_

—‘“4'.2:&5 :“'
y‘+.,.+y”



For k=1 it’s obvious. For k =2
use approaches A, B, D, E or any
else. Now suppose that we have
proved it for & < n, n > 2. Then

7, ;..,,1\“”:(:1:14. )+T1,“
Yy H l .l/u;l (1/1 Un +yn+l
TR 1
max i—‘ n Lusl
Y | St U n yn +1
I, & g5 T
< max | mase] s
yl y2 yn yn+l

T, B L b
max| <L 23 st e S
y] 3/2 yu y1a+1

D. Proof by  geometrical
interpretation.
Consider the following

configuration, consisting of n right
triangles ~ with  acute  angles
( l JIEX PRREEY) X

( lmrl\ for some ¢ mustbe a, > a.
But then tanq, >tana, from

which we obtain:

LA 4.+,

Y, s y1 +..+ U

E. Proof by “physico-chemical”
interpretation.
Suppose we have y, litters of a

juice containing z, units of sugar:
y, litters of another juice containing
T, units of sugar, etc. (Z,,2,,...,T,
must be measured in another units
that liters, because it’s possible that

g, >y, for ,'some i. Then

T, & T
L g are the

Yy Woiioms Yn

concentrations of sugar in our
juices.

Suppose we mix all the juices into
T, ek,
Wt +Un
the concentration of the mixture.
Clearly it can not be more than the
concentration of each component,
and we have solved the problem
again.

(Note that the concept of mean
value is present in this sulotion.)

one barrel. Then is
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