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Third solution. Let S := zy + 2yz + 3zx.By replacing y with v/3y we
obtain S = zyv/3 + 2yzv/3 + 3zx,

where
22+ zyV/3+ 4% =25 z? + y? — 2zy cos 150° = 25
(1) Y+22=9 = Y%+ 22 — 2yzc0s120° = 9
24zz4+22=16 2?2 + 22 — 2z2c0s90° = 16

System (1) has clear geometric interpretation.

F

Let ABC' be a right triangle with sidelengths AB =3,CA =4, BC = 5.
Let Cap be a circle with diameter AB.Then any point M which belong to
interior ark of Cap\ {4, B} determine right angle ZAMB.

From the other hand let ADC be equilateral triangle constructed on side
AC externally and Cy¢ be circumcircle of triangle ADC.

Then any point M € Cyc\, {A,C} on the ark of this circle, formed by a
chord AC' and lying in the same half plain as triangle, determine angle
ZAMC = 120°.

Let M be point of intersection of such two arks. Then

LAMC =120°, ZAMB = 90° and, therefore, ZBMC = 150°. Let
y:=MA, z:= MB,z := MC.

Then z,y, z be positive solution of the system (1) and [AMB] = %,

z2V/3
RN

B
[AMC] = w = %, [BMC] =
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Therefore,

[ABC] = [AM B] + [AMC) + [BMC] = ?’2_Z p % 3 z””f =

S
2zyV3 + zyV3 + 3zm> = m

=43 ——24f

4f(

Thus, S = 4v/3 [ABC] =43 - M

Arkady Al
W2. (Solution by the proposer.) This is a (may be hard) refinement of

?<a®—z4+1-22(1-2)

(submitted to the journal "Mathproblems”) which in turn is a refinement of

*<z’-z41
(Crux Mathematicorum, problem 3815, Vol. 39(2))
The inequality is equivalent to
:vgln(x2—a:+1—x(1—a:4))

Now define 1 — 2 = h € [0,1], whence it becomes

(1—h)In(1—h) <In[l—h(1-h)(1+h%)]
Moreover by tha AGM we get

(h+1—h)?

1
3 N
i (1+4%) <

h(1—h)(1+h%) < 2=

>~ =

so we can use Taylor to write the inequality as
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