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Ifin AABC a = max{a, b, c} then:

Proposed by Dang Ngoc Minh-Vietnam
Solution by Tapas Das-India

We need to show :
b ¢ s* 11 s? b ¢\ 11
558 T eth) 3w
now,we will show (a + b + ¢)® — 8a(b? + ¢?) > 11abc
or,(a+ b +c)®—8a(b?+ c?) —11labc >0
a = max{a, b, c}.
Letb=a—x,c=a—ywherex,y>0

(a+ b+ ¢)3 — 8a(b? + c¢?) —11abc =
=Ba-x—-y)2-8a((a—x)*+(a-—y)*) —11a(a—x)(a—y) =

= ax? + ay? + 7axy — x> —3x?y —3xy’ —y3  =a((x+ y)?> + 5xy) — (x + y)3 =
=x+y)(a—-x-y)+5axy=(x+y)*(b+c—a)+5axy > 0true

(ashb=a—-—x,c=a—-y,x,y=0thena—x—y=b+c—a>0inanytriangle)
so(a+b+c)®—8a(b?+ c?) > 11abc

s? b ¢ s3 b’+c¢* (a+b+c)® b?*>+c?
R.H.S=——(—+—>= _ _ _ _
4Rr c b 4Rrs bc 8abc bc
_(a+b+c)—8a(b*+c?) - 1labc 11
B 8abc ~ 8abc 8

Equality holds for an equilateral triangle.



