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Let ABC be a triangle with the measures of all its angle smaller than 3 and

T its Torricelli’s point. Prove that :
m,2.TA +mu%.TB + m2.TC > y/432F6
Proposed by Tapas Das-India

Solution 1 by Mohamed Amine Ben Ajiba-Morocco

Since m,, my, m, can be the sides of a triangle A,, with area F,, =
%F, then by using Oppenheim’s inequality in triangle A,,, we have, for all x,y,z > 0,

my.x+myt.y+m2.z>4F, /xy +yz + zx. (1)

Letx =TA,y =TB,z =TC. Since we have

TATB+TB.TC+TC.TA= * (1TATB i 21t+1TBTC i 2n+1TCTA i 21'[)
. . : —\/g.z..smBZ..sms2..sm3

_ 47‘/5([1/13] + [TBC] + [TCA]) = 43—‘/§F,

3 /4\/5
then the inequality (1) becomes m,%.TA + my2.TB + m 2. TC > 4'ZF' TF = 1/432Fs.

Equality holds iff AABC is equilateral.
Solution 2 by Mohamed Amine Ben Ajiba-Morocco
Letx =TA,y =TB,z=TC. We have

1 2 1 V2 1 . 2w
F = [TAB] + [TBC] + [TCA] = ETA.TB. sm?+ETB.TC. sm?+ETC.TA.sm?

V3 V3
= T(TA.TB +TB.TC+TC.TA) = T(xy + yz + zx),
2w
a’ =TB? + TC? - 2TB.TC. cos —- = y* + z* + yz (and analogs).
4m,? = 2(b* + ¢?) — a® = 4x* + y* + z* + 2xy + 2xz — yz (and analogs).

4(m2.TA+m,2 . TB+ m2.TC) = Z 4m,*.TA = Z(4x2 +y% + 2% 4+ 2xy + 2x2 — yz)x

cyc cyc
AM-GM
= 4Zx3 + SZxZ(y+z) —3xyz 2> 32x3 + 3Zx2(y+z)
cyc cyc cyc cyc
3
= SZxZ .Zx > SZyz. BZyz = /3(xy +yz+zx) =4Y432F6.
cyc cyc cyc cyc

So the proof is complete. Equality holds iff AABC is equilateral.



