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In AABC the following relationship holds:

(ma + 2mb>3 (mb + ZmC)?’ (mc — Zma)3 - 24713
9

m, +2m, my +2m, m, + 2m, R3 — 6413
Proposed by Zaza Mzhavanadze-Georgia

Solution by Tapas Das-India

Lemma:V a,b,c >0
a+2b b+2c c+2a

>3
a+Zc+b+2a+c+2b_
Proof: We need to show:
a+2b b+2c c+2a

>
a+2c+b+2a+c+2b_3
<a+2b+1)+(b+2c+1)+(c+2a+1)>6
a+2c b+ 2a c+2b -
2(a+b+c)+2(a+b+c)+2(a+b+c)>
a+2c b+ 2a c+2b -

1
>
(a+b+c)(a+2c+b+2a+c+2b)_3(1)

Let:a+2c=x,b+2a=y,c+2b=zthenx+y+z=3(a+b+c)
1
(a+b+c)=§(x+y+z)
Now using above result from (1)we need to show :
1( +y+ )(1+1+1>>3 x+y+ )(1+1+1)>9
3xyzxyz_or,xyzxyz_

This is true by Cauchy Schwarz inequality :

(ma + 2mb>3 (mb + ch>3 (mc + Zma)3 css
m, +2m, my, +2m, m, + 2m,,

1 (ma +2m, m,+2m, m,+ Zma)3 Lemma

9 m,+2m, m,+2m, m.+2m,
3R3 3R3 Euler 3(2r)3 2473

1
>—(3 3 — 3 = = > >
- 9( ) R3 9R3 —8R3 — O9R3-8(2r)3 ~ 9R3 —64r3

Equality holds for an equilateral triangle.



