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As a result, the maximal value of %— is attained at J (Ag). But J (43) = B,
so we are done.
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W21. (Solution by the proposer.) The identity

2 (b* + c?) = 4m? + a? (1)
holds. Taking AM — GM inequality, we have

4 , 4 4 64
4m?2 +a? = gmé + gmg + §m§ +a? > 4y ﬁmgcﬂ

with equality if and only if %mg = a?, from where

8v/12my . Jamy,
3

4m2 +a® >

(2)
From (1) and (2) we obtain the inequality

s 4v/12my Jamy,
C = 3

(3)

with equality if and only if b* + ¢? = 242. Taking (3) into account the
inequality from hypothesis’s follows. The equality holds if and only if ABC is
equilateral triangle.

Second solution. By replacing (a, b, ¢, mq, my, me) in original inequality
ith 2mg 2myp 2m. a b ¢
wi =, =, =
3 2 3 ? 3 Y 2? 27 2
equivalent inequality

) (Median Transformation) we obtain

[
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Z(@)Mﬁ "y

S 2mg  2my  2m,
(a)3 e 3 + 3 + 3 —
cyce =
2
Z 81 > \/‘ (Mg +mp +m,) =
9 '3
8
2 N2 .
(mb + mc) 3v/3
= % = > == (ma +my +me)
4a? + b2 + 2 2
= Z ( 3 ) > 24v/3 (mg + my + m,) (1)
cyc

5 da®+ b 4 2
C: 4

(since m? + m

)
u?

Applying lnequahty — 2>2u—v, v>0 foru=4a’+b>+c? and v = 6a2

we obtain
(402 + 82+ )2 6 (da® 02 4 2)?
a3 T a 6a? -
- 6 (2 (4a2 +b2+ 02) - 60,2) B 12 (a2 + 5% + 02)
. a - a ’
Therefore,
4 2 2 2\2
Z(a+b3+(z) 212(a2+b2+62)(1+1+1)
v a a b ¢
Since

. 3
ma+mb+mc<\/3(m§+m§+m3):\/3-Z(a2+b2+02):

:§1/a2+b2+c2

2
then
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243 (mq + my +me) < 24\[-—2— a? + b2 + 2 = 36v3v a2 + b2 + 2.

Thus, suffices to prove inequality

1 1 1 ; ;
12(a2+62+02) (E“LE“L'E) > 36vV3vVa2 + b2 + 2 —

- 1 1 1
— a2+b2+02<g+3+2)23\/§¢:>

a1 1 1\?
S (a2+bg+cz) (—+—+—) > 27.
a b ¢

1 1 1 3
Since by AM-GM Inequality a? 4 b* + ¢ > 3Va2b2c? and — + - + — >
a b C \3/ abc

[ N1 1 1)
then (a2 + b2+ cz) (_ + : + _> > 27 and, therefore, we have
a c

da? + b2 + 2)* { 1 1 1
Z( AV >12(a?+ 0P+ [+ +-) >
a3 a b ¢
cye
> 36V3vVa2 + b2 + 2 > 24V/3 (Mg + My +me) .
Arkady Alt
W22. (Solution by the proposer.) If we note % = k, then ﬁ—g = %1‘
and §2 = 1. - BCD. From 42 = G — &% we have
OM = i BC (1)
Ck+1
0Q = i CD (2)
Ck+1
and from %% = % = % we have
1
ON = ——AB 3
kE+1 (3)
and
OP = ! AD (4)
Ck+1




