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If a,b,c >0, a* + b? + ¢? = 2(ab + bc + ca) then:

Vbc Vea Vab (a+ b +c)?
Z+ 2+ 22
a+(Vb-+c)  b+(Ve—va)  c+(Va—b) 24abc

Proposed by Le Anh Tu-Vietnam
Solution by Tapas Das-India

b Cc AM-GM
Let x = \/:+ J: > 2
c b
WLOG a is the largest variable.
a? +b* +c? =2(ab + bc+ca) or,a? + (b—c)> —2a(b+c) =
or,a? —2a(b+c)+(b+c)?=b+c)?—(b—c)or,(a—(b+ c))2 = 4bc
a—(b+c)=2Vbcor,a=b+c+2Vbc

a=(\/3+\/5)20r,\/5=\/3+\/E(A)

Vbc by (4) Vbc Vbc 1
a+(B-ve)  (B+ve) +(VB-ve) 2bFO- 5 ’:+J§ 2x
Vea veva sy Ve(Vb +c) 1( N 5)
b+(ﬁ—ﬁ) b+(\/_ \/—) b+b 2\b Vb
vab Vavh sy VB(VB +Ve) _1<g ﬁ)
c+(\/E—\/E)2 ¢+ (Va- \/—) c+c 2\c |c
LHS= vbe vea Vab
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We need to show:

B+xt-2x+1 1(x+1)3
> — 3 2 _ > 3
7 23 712 or,3(x+2)(x* +x*—2x+1)=>2x(x+1)

or,x* +3x3—6x>—-11x+6>00r,(x —2)(x® +5x>+4x—3)>0Trueas x > 2

Equalty holds permutation of (a,b,c) = (4t,t,t)fort > 0.



